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FAA at random and they would not be
coached on the procedures just before
the demonstration. However, if a
demonstration had not been previously
conducted. the rule would continue to
require a demonstration upon: (1) the
initial introduction of a type and model
of airplane into passenger-carrying
operations; (2) upon increasing the
passenger seating capacity by more than
5 percent; and (3) following any
alteration that significantly changes the
passenger cabin seating configuration or
emergency exits.

Proposal number 11-3 also recognized
the regulatory action taken in
Airworthiness Review Amendment No.
7 (43 FR 50578; October 30. 1978), in
which the emergency evacuation
demonstration requirements of § 25.803
were upgraded to those required by Part
121 so that one demonstration would
suffice for the issuance of. or changes to,
an aircraft type certificate. and also for
compliance with the operational
requirement in § 121.291.

Proposal number 11-3 also would
clarify the requirements concerning
successfully demonstrating ditching
procedures for those certificate holders
who are operating a type and model of
airplane for which a successful ditching
demonstration had been previously
conducted by another Part 121 operator.
Finally. proposal 11-3 would provide for
the inflation of only one life raft since
such a demonstration provides a
sufficient test of safety procedures. The
FAA is processing proposal 11-3
separately from the others contained in
Notice No. 81-1 due to the public
interest it has generated.

Discussion

This amendment is the result of a
number of significant items raised in the
comments on proposal number 11-3 and ~
a recently completed FAA study of the [.
emergency evacuation demonstrations
conducted over the past 10 years. The N
comments and study show the need for
a change in the presentation of the final t
rule. but not its overall effect. Specifics :i:i
concerning the comments and the study
will be discussed separately. In general. ~
the study has shown that there are three
problems in ensuring that an aircraft can
be safety evacuated: (lJ having an
aircraft which has the capability of
being evacuated within the established
time limit; (2) providing training to
enable the crewmembers to perform
emergency evacuation duties which will
ensure that the evacuation is conducted
as efficiently and effectively as possible:
and (3) having a proper maintenance
program to ensure that the aircraft
equipment will function properly. Under
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exammation of aircraft
evacuations in actual emergency
situations provides useful insight into
the nature and severity of evacuation
related injuries. Based on data obtained
from the FAA and the NTSB. the FAA
Civil Aeromedical Institute (CAMI)
accident and incident data bank lists
112 evacuations involving 8,886 persons.
with 57 of these evacuations producing
157 serious and 465 minor evacuation
related injuries during the S-year period
of 197~1974.These evacuations were
prompted by bomb threats, tire failures.
smoke in the cabin. and other abnormal
operating situations. Injuries to
passengers ranged from simple
abrasions to slide burns. lacerations.
and fractures.

Based on the number of evacuation
related injuries sustained during
repeated evacuation demonstrations
conducted under Parts 25 and 121. the
FAA issued Notice of Proposed
Rulemaking No. 81-1 which was
published in the Federal Register on
January 19, 1981 (46 FR 5484). Proposal
number:J,!-3 would allow a Part 121
certificatenolder to use the results of a
successful demonstration conducted
either by a manufacturer under Part 25.
or by another Part 121 certificate holder,
rather than to conduct a demonstration
of emergency evacuation procedures. if
certain conditions are met. The
certificate holder instead would conduct
a partial demonstration by: (1) opening
50 percent of the floor-level exits; (2J
opening 50 percent of the non-floor-level
exits whose.opening by a flight
attendant is defined as an emergency
evacuation duty under § 121.397; and (3)
deploying 50 percent of the exit slides
all within 15 seconds. Tbe flight
attendants would be selected by the
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14 CFR Part 121

[Docket No. 21269; Arndt. No. 121-176]

Certification and Operations:
Domestic, Flag, and Supplemental Air
Carriers and Commercial Operators of
Large Aircraft; Emergency Evacuation
Demonstration

SUMMARY: This amendment allows a
Part 121 certificate holder to use the
results of a successful emergency
evacuation demonstration conducted
either by a manufacturer under Part 25
of the Federal Aviation Regulations
(FAR). or by another Part 121 certificate
holder. and to conduct a partial
demonstration of emergency evacuation
procedures, if certain conditions are
mel. This amendment reduces the
number of demonstrations. reduces the
exposure to injury of participants
required in those demonstrations. and
still maintains the highest level of safety
in air transportation. In addition. it
reduces burdens on air carrier certificate
holders and. therefore, is consistent with
Executive Order 12291 and the
Regulatory Flexibility Act.
EFFECTIVE DATE: January 18.1982.
FOR FURTHER INFORMATION CONTACT:
Marvin J. Walker, Regulatory Review
Branch, AVS-22. Safety Regulations
Staff. Federal Aviation Administration.
800 Independence Avenue, SW.,
Washington, D.C. 20591; telephone (202)
775-8714.
SUPPLEMENTARY INFORMATION:

Background

In the early 1960's National
Transportation Safety Board (NTSB)
accident reports showed that many
deaths and injuries to passengers
resulted from post-accident
asphyxiation because passengers were
unable to evacuate the airplane quickly.
The problem of airplane emergency
evacuation was further highlighted
during an FAA public hearing on June
23, 1964. which led to the issuance of
Amendment No. 121-2 (30 FR 3200;
March 9, 1965). requiring emergency
e\!acuation demonstrations. Although

the amendment achieved the desired
result of showing that the airplane could
be successfully evacuated within an
acceptabl~ time, the demonstrations
often resulted in injuries to participants.
raising questions about the need for
repeated demonstrations. Since the
amendment took effect, the FAA has

• --\-' issued over one hundred exemptions

\

from the requirement for emergency
evacuation demonstrations. These
exemptions proved to be effective in
reducing injuries resulting from
emergency evacuation demonstrations
without compromising passenger safety.
Although there is no injury reporting
requirement a'ssociated with an air
carrier's or manufacturer's
demonstration of an emergency
evacuation. FAA records reveal
in'uries to artici an in a sam
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•
proposal 11-3 and this amendment.
problem (1) is resolved by a
demonstration conducted by the
manufacturer during aircraft
certification or by a Part 121 operator.
Problems (2) and (3) are resolved by a
partial dernonstration. This
demonstration shows that crewmemhers
who have been trained by the carrier
and randomly selected for the
demonstration can prepare the aircraft
within a 15-second time limit. This time
limit has been shown to be more
conservative than the average time
needed to prepare the aricraft in past
evacuation demonstrations. The partial
demonstration also provides 8 test to
ensure that all aircraft equipment
functions within its standards.

Under paragraphs (a)(l) thru (a)(3) of
proposal 11-3, a Part 121 demonstration
would be required if there was an
increase in passenger seating capacity
by more than 5 percent, or following the
rebuilding or alteration of an aircraft, or
the introduction of a new aircraft.
Basing the need for a full demonstration
u on these 0 currences is UIUlecessar ,
since a demonstration would ave
already been required under § 25.803 if
any of these conditions occur. For
example, if an operator desired to
change the seating configuration of its
aircraft, it would be required as part of
obtaining FAA approval of the change,·
to show the emergency evacuation
capabilities under the provisions of
§ 25.803. To require an emergency
evacuation·demonstration under Part
121 would be redundant and
inconsistent with the provisions of
Executive Order 12291. Similar
provisions in proposed paragral?hs (b)
and (c) have been revised to ensure the
purpose of the partial demonstration is
achieved. That purpose is to show that
the carrier's procedures. training
program, and maintenance programs are
capable of prepariog the aircraft and
deployiog the emergency equipment
within 15 seconds.

With the revisions just described,
clarification has been provided as to
when a partial demonstrati.on needs to
be repeated by a carrier. The partial
demonstration must be conducted upon
initial introduction of an aircraft and
any time there is a change in the
number, location, or emergency
evacuation duties or procedures of flight
attendants who are required by
§ 121.391; or a change in the number,
location, type of emergency exits, or
type of opening mechanism on
emergency exits available for
evacuation. However, it is not intended
that this rule would be applied in the
case of a minor change in the flight

attendant emergency evacuation duties
or procedures which would not affect
the outcome of the demonstration.
Through this clarification, the carrier
has the flexibility to make modifications
to its operation while maintaining safety
by ensuring that a partial demonstration
has shown that the operation will result
in preparing the aircraft within the 15
second safety tolerance.

Comments
Six persons submitted written views

on proposal number 11-3. Three of these
persons represented flight attendant
unions. One person represented an
aviation consumer group. These
individuals representing their respective
interest groups state that the proposal, if
adopted, would reduce the level of
safety afforded the public. Tbese
organizations did not submit specific
information of data. to substantiate their
positions. Two commenters generally
favor the proposal but offer suggested
changes discussed later.

One commenter opposes the proposal,
claiming it will bring ao end to the .
assurance that an airline crew can
evacuate an airplane in the very short
time after'crash before escape becomes
difficult, if not impossible. The
commenter contends that crew training
in emergency evacuation can vary from
airline to airline, arguing that because
one airline can evacuate an airplane in
the required time does nat mean that
another can do the same. This
commenter asserts that this may
especially be the case when one airline
has no~xperiencein wide~ody .
airplane"s, or when a new carrier has no
history of crew training or evacuation
experience. This amendment meets
those concerns. Each Part 121 certificate
holder must conduct a partial
demonstration of emergency evacuation
procedures: (1) upon the initial
introduction of a type and model of
airplane into passenger carrying
operations: (2) upon changing the
number, location. or emergency
evacuation duties or procedures of flight
attendants required by § 121.391; or (3)
upon changing the number, location.
type Qf emergency exits, or type of
opening mechanism on emergency exits
available for evacuation. Thus, the rule
assures the FAA and the traveling
public that the crew training and
procedures of each operator for each
type of airplane are tested and that the
crew is adequately trained to prepare
each airplane, whether narrow· or wide
bodied, for an emergency evacuation.

Another comrnenter objects to the
need to conduct partial demonstrations
without passengers under any
circumstances when an evacuation has

been satisfactorily demonstrated by
either the manufacturer or a Part 121
certificate holder on the specific type
and model of airplane having no more
passenger seats than the number
demonstrated. The commenter contends
that the FAA inspector who oversees
the carrier can assure that its training
program and procedures meet the level
of proficiency required for safety
without heeding t6 conduct a partial
demonstration. On the contrary,
demonstration of emergency evacuation
procedures is the final dress rehearsal
for an emergency evacuation. The
demonstration assures the FAA and the
traveling public that a Part 121 .
certificate holder's flight attendant
training program provides a successful
evacuation if an emergency occurs. The
adequacy of the certificate holder's
training program is reflected in the
crew's performance during the
demonstration.

Another commenter states that flight
attendant training varies from airline to

. airline and that some eperators are
better able than others to meet the
present full-scale emergency evacuation
requirements. The commenter claims
that a requirement for only one
demonstration conducted by either the
manufacturer or a Part 121 certificate
holder is totally inadequate. This is not
so. While some variation exists in flight
attendant training programs among the
airlines. all training programs must
ensure the level of safety as required by
the regulations. There is no evidence
(and the commenter submits none) to
show that requiring B single emergency
evacuation demonstration is inadequate.
No substantive data or information exist
to indicate that repetitive emergency
evacuation demonstrations offer a
greater level of safety to the air traveler.

Two conunenters suggest changing
proposal number 11-3 to authorize the
use of analysis to show that an airplane
can be successfully evacuated within 90
seconds. This is not necessary because
the manufacturer or a Part 121
certificate holder will already have
shown that the airplane is capable of
being evacuated within 90 seconds.
Under this amendment, however, the
operator·must show that the airplane
maintenance and crew training
programs result in the airplane being.
ready for evacuation ~ithin 15 seconds.

One commenter supports proposals
number 11-3, but suggests that the
reference to aisle width and seat pitch
be deleted because seating capacity
changes are accomplished by varying
these and other parameters. This
comment has merit. Cabin configuration.
including seat pitch and aisle width, are
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varied to reduce or increase the
passenger seating capacity. The
operator cannot increase the seating
capacity beyond the maximum
passenger sealing capacity certificated
for the type and model. In addition,
Parts 25 and 121 require 8 minimum
aisle width 8S well 85 accessibility to
the emergency exists. Thus, the
references to passenger cabin seating
configuration, seat pitch. and aisle width
are not necessary and are deleted from
§ 121.291, as adopted. The commenter
also suggests that the acceptable lime
limit for the exits and sUdes to be ready
should be 15 seconds. The commenter
claims that it is inappropriate to refer to
8 shorter period which may have been .
achieved during a demonstration
conducted under Part 25. This comment
has merit. since a time limit of 15
seconds is adequate to ready the exists
and slides. as discussed later under
"FAA Study." The reference to a lesser
period is deieted from § 121.291 as
adopted.

In addition to the changes mentioned
above. other changes are adopted in this
amendment. Section 12] .291(81 is
changed to inCOrporate the curreQ,t
(!2!~?91[£J. This editorial change
recognizes the amendment to § 25.803
made in 1978 which made the
demonstration required of a
manufacturer and the demonstration
required of a Part 121 certificate holder
essentially equivalent. Thus. a
demonstration :conducted u·nder § 25.803
b~2! maDJlfBcluIfLs{ter November aq:
1978 or A damoostratiOD conducted by a
part 121 certificate holder under

~a1t:\f2,~C~rte;~s:~,~;;:~~I:d to r
plQyjdp fot a 00 second Hme Hm!Las
<wAnsed to a 120-sccgod Hme limit) is
acceptable under § 121 29' faJ as
a~d. In addition, any change in the
type design of an airplane must be
accomplished under Part 25. Thus, the
emergency evacuation requirements of
§ 25.803 must be met if the type design
change affects the emergency
evaCU8tion procedures.

Section 121.291, as adopted, also
allows a Part 121 certificate holder to
increase the seating capacity of an
airplane up to the maximum number of
passengers certificated for the airplane.
under Part 25. The limitation to DO more
than a 5 percent increase in seating
capacity [proposed in §§ 121.291(a)[l)
and 121.291(bJ[l)) is unnecessary and,
therefore, deieted. Repeating a
demonstration due to increased seating
capacity alone is not required. unless
the increase is more than the maximum
number approved in the type certificate
for the airplane. This is because the

ability to evacuate the entire aircraft at
its maximum capacity has already been
demonstrated. However, after an
airplane type and model is introduced
into passenger-carrying operations. the
certificate holder must conduct a partial
demonstration upon either changing the
number, location, or emergency
evacuation duties or procedures of flight
attendants required by § 121.391; or
upon changing the number, location,
type of emergency exits, or the type of
opening mechanism on emergency exits
available for evacuation. Section
121.391(aJ requires an additional fUgbt
attendant for each unit [or part of a unit)
of 50 passenger seats. Thus. any seating
capacity change from one unit of 50 to
the next unit would mean an increase in
the number of flight attendants which, in
turn, would require another partial
demonstration. For example. an
operator who conducted a partial
demonstration of an airplane with 130
passengers could, without repeating the
demonstration, either reduce the number
of passengers or increase the number of
passengers up to 150 without cbanging
the number of flight attendants. Of
course, the conditions stipulated in
§ 121.291[b) (2J and (3J must be met and
the airplane must be certificated for 150
passengers. II the airplane was
certificated for more than 150
passengers, the operator may wish to
increase the passenger seating capacity
from 130 to mor~ than 150 passengers.
Then, § 121.391 requires an additional
flight allendant and this, in turn, would
require another partial demonstration.
This is because of the addition of one
=d fliel,:t attendant, and ecause of
pro a Ie c anges 10 the duties and
location of the three flight allendants
already required on the airplane.

The use of a ractical e~aminatio 's
au orized under § 121.291(cJ 3 as
a op e . A prac cs exsmmatiOii;given
to lh'gJltallendants before they conduct
a partial demonstration, will produce
results equivalent to tbose achieved in a
written examination on airplane
emergency equipment and procedures.
Current § 121.291[b), which contains
simulated ditching requirements, is
redesignated § 121.291(dJ. No comments
were received on proposed § 121.291(e)
wbich simpUfied the simulated ditching
requirements for Part 121 certificate
holders seeking to operate airplanes on
which one or more successful ditching
demonstrations had been previously
conducted. An editorial change is made
to § 121.291[eJ, as adopted, to
differentiate between airplanes with
stowed life rafts and those equipped
with the combination slide/Ufe raft.
Section 121.391[bJ refers to the use of

additional flight attendants in an
emergency evacuation demonstration.
That section is revised editorially to add
a refemece to § 121.291(b) for
consistency, whether the demonstration
is conducted under either § 121.291[aJ or
§ 121.291[bJ.

FAA Study

The FAA conducted a study to ensure
that the safety standards In this
amendment are equivalent to lhose
provided by the current regulation. The
FAA examined over 10 years of data on
emergency evacuation demonstrations.
The data consisted of 251 evacuation
demonstrations conducted before 1967
when § 121.291 required total
evacuation within 120 seconds; 259
evacuation demonstrations conducted
under the current rule which requires
total evacuation within 90 seconds; and
90 partial demonstrated conducted
under exemption where flight attendants
demonstrated their ability to ready the
exits and slides within 15 seconds with
no passengers involved.

Data on evacuation demonstrations
conducted under the current rule [total
evacuation within 90 seconds), was
analyzed and compared to
demonstrations conducted under
exemptions (exits and slides ready
within 15 seconds). In 136 evacuation
demonstrations conducted under the
current rule, the average time taken to
ready the exits and sUdes for the flrst
passenger to evacuate was 19.5 seconds.
By comparison, in 60 partial evacuations
conducted under exemptions, the
average time to ready the exits and
sUdes was 13.4 seconds. This is 6.1
seconds less than the average time to
ready the exits and slides during a
demonstration conducted under the
current role.

The reduced lime to ready the exits
and slides in a partial evacuation may
be explained in part by the lack of
passenger interference. However, 134
total evacuation demonstrations under
the current rule were examined to
determine the average time to evacuate
the last person when the exits and sUdes
were ready in 15 seconds or Jess and
when they were ready in more than 15
seconds. In the 53 evacuation
demonstrations where the exits and
slides were ready in 15 seconds or less,
the average time to evacuate the last
person was 75.9 seconds. In the 81
remaining evacuations where the exits
and slides were ready in more than 15
seconds, the average time to evacuate
the last person was 78.6 seconds.

Thus, when the exits and slides were
ready in 15 seconds or less, a savings of
2.7 seconds was achieved in the average
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~~e to evacuate the airplane as
compared to those tests in which it took
more than 15 seconds to ready the exits
and slides. Thus. the partial
demonstration under the exemptions
required the air carrier to exhibit faster
execution of a vital phase of the
evacuation process than is exhibited
under the current rule. Concentration
and compression of the crucial exit!
slide preparation phase allows more
time for the passenger evacuation phase
and. therefore. establishes a more
stringent safety standard than the
current rule.

Research tests and evacuation
demonstrations show that passengers
tend to form continuous lines at
available exits when evacuating an
airplane. The time to ready the exits and
slides allows passengers to gather at the
exits. resulting in a continuous flow rate
for each type of exit until the last person
has evacuated. An examination of 89
evacuation demonstrations revealed an
average continuous flow rate of 52.2
persons each minute through Type J
floor-level door exits [24x46 inches): 65.6
persons each minute through Type A
floor-level door exits (42x72 inches): 39.2
persons each minute through Type 1II
window exits (20x36 inches); and 36
persons each minute through Type IV
window exits [19x26 inches). The rate of
passenger egress from the same type
exit on different make and model
airplanes reveals consistent flow rates.
Thus. the study concludes that with rare
exception. the rates of passenger egress
are not significantly different within
each type of exit and that changes in the
passenger cabin configuration, seat
pitch. and aisle width have no
significant bearing on the egress rates if
the aircraft certification requirements
for minimum aisle width and exit
accessibility are met.

Furthermore. summary statistics from
20 model evacuation runs computed by
the FAA Civil Aeromedicallnstitute in
Oklahoma City revealed predictable
patterns of exit utilization and average
overall escape times for each exit.
Calculations for overall escape times for
each exit can be performed by using the
total time from test start to the last
passenger leaving that exit. This
recently gained knowledge on flow
patterns and exit utilization. with Part
25 and Part 121 requirements for
minimum aisle width and accessibility
to emergency exits. lends support to
adopting this rule.

Conclusion

Interested persons have been given an
opportunity to participdte in the f1iIaking
of this amendment and due

. consideration has been given to all

comments presented. This rule requires
the carrier to exhibft a faster execution
of a vital phase of the evacuation
process than has been required until
now. This rule, with concentration and
compression of the crucial exit/slide
preparation phase. allows more time for
the passenger evacuation phase. Also.
this rule provides an immediate test
"failure" when any of tbe designated
airplane exits fail to open properly or
when any of the slides fail to extend
fully. The rules now allow utilization of
the remaining exits for evacuation. In
this regard. the rule adopted here is
more.stringent than a test conducted
under today's rule. which provides that
the demonstration is unsatisfactory only
if the 9O-second time limit is not met.

The partial demonstrations required
by this rule demonstrate the
effectiveness of the flight crewmember
and flight attendant trairting programs.
the evacuation procedures. and the
airplane equipment serviceability.
Partial evacuation demonstrations show
how the airplane is prepared for
evacuation by the flight crewrnember
and flight attendants. while the
capability to evacuate a particular
airplane is shown by the previously
demonstrated evacuation.

This rule eliminates the risk of injury
to passengers which occurs in
emergency evacuation demonstrations.
The risk of injury during repetitive
emergency evacuations is Vf~ry real and
significant. For instance. two jumbo jet
evacuations. each involving 345
passengers. resulted in 35 injuries in one
demonstration and 46 injuries in the
other. These injuries included friction
bums. abrasions, fractures. and sprains.
The rule. as adopted. is a reasonable
standard which provides the highest
level of passenger safety in air
transportation.

Adoption of the Amendment

Accordingly, Part 121 of the Federal
Aviation Regulations [14 CFR Part 121)
is amended as follows. effective January
16.1962.

PART 121-{;ERTIFICATION AND
OPERATIONS: DOMESTIC. FLAG, AND
SUPPLEMENTAL AIR CARRIERS AND
COMMERCIAL OPERATORS OF
LARGE AIRCRAFT

1. By revising § 121.291 to read as
follows:

§ 121.291 Demonstration of emergency
evacuation procedures.

(a) Each certificate holder must
conduct an actual demonstration of
emergency evacuation procedures in
accordance with paragraph [a) of

Appendix 0 to this part to show that
each type and model of airplane with a
seating capacity of more than 44
passengers to be used in its passenger
carrying operations allows the
evacuation of the full seating capacity.
including crewrnembers. in 90 seconds
or less. if that airplane type and model
has not been shown to be in compliance
with:

[ll Section 25.603 of this chapter in
effect on December 1, 1976. during type
certification; or

(2) Section 121.291[a) of this chapter in
effect on October 24, 1967.

[b) Each certificate holder must
conduct a partial demonstration of
emergency evacuation procedures in
accordance with paragraph [c) of this
section upon:

(1) Initial introduction of a type and
model of airplane into passenger/
carrying operation. if the certificate
holder has not conducted an actual
demonstration under paragraph (a) of
this section;

(2) Changing the number. location, or
emergency evacuation duties or
procedures of flight attendants who are
required by § 121.391: or

(3) Changing the number. location.
type of emergency exi ts, or type of
opening mechanism on emergency exits
available for evacuation. .

(c) In conducting 8 partial
demonstration each certificate holder
must:

(1) Demonstrate the effectiveness of
its crewmember emergency training and
evacuation procedures by conducting a
demonstration. not requiring passengers
and observed by the Administrator. in
which the f1ighl attendants for that type
and model of airplane. using that
operator's line operating procedures.
open 50 percent of the required floor- _
level emergency exits and 50 percent of
the required non-floor-level emergency
exits whose opening by a flight
attendant is defined as an emergency
evacuation duty under § 121.397. and
deploy 50 percehl of the exit slides. The
exits and slides will be selected by the
administrator and must be ready for use
within 15 seconds;

(2) Apply for and obtain approval
from lbe Flight Standards District Office
maintaining surveillance of its
operations before conducting the
demonstration;

(3) Use flight attendants in this
demonstration who have been selected
at random by the Administrator. have
completed the certificate holder's FAA
approved training program for the type
and model of airplane. and hC\ve passed
a written or practiCed examination on
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431 CFR 103.46(a}{6)
&17 CFR 240.17a-3IaJ(1).
631 U.S.C. 1081.
'31 U.S.C. 1101.
831 U.S.C. 1121.
'31CFR 103.25(a).
10 31 CFR 103.22.
1131 CFR 103.25 (b) and (c).

According to the Currency Act, the
Treasury is responsible for
implementing and administering the
reporting and recordkeeping .
requirements of the Currency Act. With
respect to securities brokers and
dealers, the Treasury has delegated to
the Commission the responsibility for
assuring compliance with the Currency
Act and Treasury regulations. 4

The most effective means of enforcing
compiiance with the reporting and
recordkeeping requirements is through
on-site examinations of broker-dealer
firms conducted by the Commission and
the self-regulatory organizations [the
"SROs"). In order to assure compliance
and effective oversight by the SROs. the
Commission is adopting Rule 17a-8
under the Exchange Act. This rule
requires brokers and dealers to file
reports and make and retain the records
specified in the Treasury regulations.
Moreover. brokers and dealers are
required to make and retain their
records in a manner which identifies the
receipt and disbursement of currency in
connection with securities transactions. 5

The Currency Act and Treasury 
Regulations

The Currency Act requires brokers
and dealers to file three types of reports.
First, domestic financial institutions are
required to report the payment, receipt,
or transfer of United Slates currency or
other monetary instruments. GSecond,
any person who exports or imports
monetary instruments in an amount
exceeding $5,000 is required to file with
the Treasury.' Finally, any resident or
citizen of the United States or person
doing business lherein who engages. in
any transaction or maintains any
relationship with a foreign financial
agency is required to file wi th the
Treasury regarding such relationship.8

The Treasury resulations were
adopted in 1972, in order to implement
the above provisions of the Currency
Act. Currently, the Treasury regulations
require brokers and dealers to file three
different reports. First. they must file a
report with the Internal Revenue Service
(the "IRS") 9 of any transaction in
currency exceeding $10,000. 10 Second. a
report must be rued with the
Commissioner of Customs 11 when a
person exports or imports currency or
monetary instruments in an amount

17 CFR Part 240

(Ralease No. 34-18321; File No. 57-9041

Recordkeeplng by Brokers and
Dealers

AGENCY: Securities and Exchange
Commission.
ACTION: Final rule.

146 FR 44775 (September 8. 1981).
~Pub. L. 91-508. 84 Slat. 1114, 12 U.S.C.1730d.

1829b. 1951-1959. 31 U.S.C.1051-1122.
331 CFR 103.11-103.51, 37 FR 6912 (April 5. 19n).

SUMMARY: The Commission is adopting
a rule under the Securities Exchange Act
of 1934 [the "Exchange Act") which
requires brokers and dealers to file
reports and make and preserve records
pursuant to the Currency end Foreign

.Transactions Reporting Act of 1970 (the
"Currency Act") and the regulations of
the Department of the Treasury
promuJgated thereunder.
EFFECTIVE DATE: )anuary 18, 1982.
FOR FURTHER INFORMATION CONTACT:
Elizabeth S. York, Division of Market
Regulation, Securities and Exchange
Commission, 500 North Capitol Street,
Washington. D.C. 20549, (202) 272-2376.
SUPPLEMENTARY INFORMATION: The
Commission solicited comments to
proposed rule 17a-8 in Securities
Exchange Act Release No. 34-18073
(August 31, 1981J.· No commenls were
received by the Commission in response
to the rule proposal. This action adopts
the rule as previously proposed.

Background

Tbe Currency and Foreign
Transactions Reporting Act of 1970 (the
"Currency Act") 2 and the Department of
the Treasury regulations (the '"Treasury
regulations") promulgated thereunder s
require that certain financial
institutions, including securities brokers
and dealers, make reports and maintain
records on, among other things.
domestic currency transactions of more
Ihan $10,000 and the import and export
of currency and monetary instruments of
$5,000 or more.

•

••

••

•

the emergency equipment and evaluation may be obtained by contacting the
procedures; and person identified above under the caption

(4) Apply for. and obtain approval "For Further Information Contacl"
from the FAA certificate-holding office Issued in Washington. D.C.. on November
having jurisdiction over its operations 10.1981.
before commencing operations with this J. LynnRelms.
type and model airpJane. Administrator,

(d) Each certificate holder operating (FR Doc. 81-36040 Filed 12-1&-81; 8:4S ami

or proposing to operate one or more BIWNG CODE 4910-13-11

landplanes in extended Dverwaler ""
operations. or otherwise required to ""'"''''''.=============="*
have certain equipment under § 121.339. SECURITIES AND EXCHANGE
must show, by simulated ditching COMMISSION
conducted in accordance with
paragraph (b) of Appendix D to this
part. thaUt bas the ability to efficiently
carry out its ditching procedures.

(e) For a type and model airplane for
which the simulated ditching specified
in paragraph (d) has been conducted by
a Pari 121 certificate holder, the
requirements of paragraphs (b)(2), (b][4),
and [b)[5) of Appendix D to this part are
complied with if each life raft is
removed from stowage, one life raft is
launched and inflated [or one slide life
raft is inflated) and crewmembers
assigned to the inflated life raft display
and describe the use of each item of
required emergency equipment. The life
raft or slide life raft to be inflated will
be selected by the Administrator.

2. By revising the introductory text of
§ 121.391[b) to read as follows:

[b) If, in conducting the emergency
evacuation demonstration required
under § 121.291 [a) or [b), the certificate
holder used more flight attendants than
is required under paragraph (a) of this
section for the maximum seating
capacity of the airplane used in the
demonstration, he may not, thereafter.
take off that airplane-

§ 121.391 Flight atlendants.

(Sees. 313. 314, and 601 through 610 of the
Federal Aviation Act of 1958. as amended (49
U.S.C. 1S54, 1355, and 1421 through 1430); sec.
6(c), Department of Transportation Act (49
U.S.C. 1655(c)): and 14 CFR 11.45)

Note.-Since this amendment is relaxatory
in nature, it has been determined that this
document; (1) involves a regulation which is
not a major rule under Executive Order 12291;
(2) is not a significant rule pursuant to the
Department of Transportation Regulatory
Policies and Procedures (44 FR 11034;
February 26, 1979); and (3) under the criteria
of the Regulatory Flexibility Act, 1certify that
the rule will not have a significant economic
impact on a substantial number of small
entities since this rule reduces the number of
full-scale emergency evacuation
demonstrations that need to be conducted.
without compromising safety. Thil} in tum
reduces the exposure to injury caused by the
evacuation demonstrations. Kcopy of the
final regulatory evaluation for this action is
contained in the public docket. A copy of that
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DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

14 CFR Part 171 

[Docket No. 20669: Arndt. 171- 11l 

Microwave Landing System 
Requirements lor Non-Federal 
Navigational Facilities 

AGENCY; Federal Adminis tration (FAA), 
DOT. 
ACTION: Final rule. 

SUMMARY: This amendment establishes 
minimum standards and procedures for 
the approval. installation, operation, and 
maintenance of a Microwave Landing 
System (MLS) facility that is not 
operated and maintained by the FAA or 
other Federal agency. MLS is a system 
designed to take the place of the 
Instrument Landing System (ILS) used at 
commercial airports in the United States 
and around the world since 1945. MLS is 
projected to meet both civil and military 
requirements for the foreseeable future 
and to provide more flexibility in 
terminal area operations, abate noise. 
and be cost effective. MLS has been 
selected for standardization by the 
International Civil Aviation . 
Organization (ICAO) for eventual 
installation at terminal areas of member 
States. The aviation community 
recognized the need for a new system to 
fulfill future requirements. MLS has 
been chosen to satisfy this need. Since 
these facilities may be operated and 
maintained by persons other than the 
FAA. the requisite standards and 
procedures to operate these facilities in 
the National Airspace System (NAS) 
must be provided in the form of a 
regulation to govern those activities. 
This amendment is consistent with the 
requirements of Executive Order 12291. 
EFFECTIVE DATE: December 17,1981. 
FOR FURTHER INFORMATION CONTACT! 
Mr. So tires P. Mantis. Airway Facilities 
Service, (AAF-720), Airway Systems 
Division, Federal Aviation 
Administration, 800 Independence 
Avenue. SW., Washington. D.C. 20591; 
telephone (202) 421>-3008. 
SUPPLEMENTARY INFORMATION: 

I. Background 

This rule is hased on Notice of 
Proposed Rule Making (NPRM). Notice 
Number 8()...15, Non-Federal Navigation 
Facilities; Proposed Microwave Landing 
System Requirements (45 FR 59256) 
published in the Federal Register 
September 8, 1980. All interested 
persons have been given an opportunity 
to participate in the making of this rule 

and due consideration has been given to 
all information submitted. 

The search for an adequate successor 
to the present ILS has been underway 
for several decades. lLS was adopted for 
national service in 1941 and has been 
installed at approximately 700 locations 
in the United States. ILS is also the 
international standard and as such is 
insta lled in many other locations 
worldwide. Although significant 
improvements in system design have 
been made since it entered service. ILS 
is basically the creation of an older 
technology which limits its utility in 
some applications and falls short of 
meeting the full range of opera tional 
requirements as now defined nationally 
and internationally. 

In 1967, the Radio Technical 
Commission for Ael'Onautics (RTCA) 
formed a special committee (SC-117) to 
collect user requirements and synthesize 
a set of operational requirements which 
would meet the needs of a wide range of 
civil and military users for precision 
approach and landing guidance well into 
the future. The RTCA operational 
requirements emerged in 1969 with a 
recommendation that microwave 
systems using a Doppler or scanning 
beam signal format should be 
investigated for implementation. 

In the early 1970s ICAO adopted 
similar operational requirements and 
invited member states to propose 
candidate systems as a successor to the 
standard ILS. In July 1971, a U.S. 
National Plan for the joint development 
of an MLS was published by the 
Department of Transportation (DOT). 
Department of Defense (DOD) and the 
National Aeronautics and Space 
Administration (NASA). The time 
referenced scanning beam (TRSB) MLS 
which emerged from this development 
program became the U.S. candidate 
system propqsed for international 
adoption. In April 1978 ICAO selected 
the TRSB MLS "for international 
standardization. 

It should be noted that an interim 
standard microwave landing system 
(ISMLS) was adopted in 1975 for use at 
locations where a VHF {UHF ILS would 
not perform in an effectlve manner, or 
where the need for a low approach 
service would be better served by the 
use of the ISMLS. This system was 
intended as an adjunct to the ILS system 
and was considered necessary to fulfill 
some immediate aviation growth needs 
during a transition period. That 
transition period was the time necessary 
to develop an MLS which meets 
international standards. 

II. Need for the Regulation 

This' regulation makes provision fdr 
approval of an instrument approach 
procedure using an MLS not provided by 
the Federal Government, which will 
satisfy the needs of various operators. 
Among these are operators who desire 
an instrument approach procedure but 
do not qualify for Federally provided 
equipment; operators who qualify for 
Federally provided equipment but prefer 
an MLS to an ILS: operators with 
locations on which the ILS cannot be 
properly sited; and operators who des ire 
immediate installation of an MLS 
system without having to wait for the 
installation of a Federal system. 

In the next one to three years the FAA 
expects no more than ten facilities to be 
installed and five to ten per year 
thereafter. These numbers, however. are 
estima tes since there is no way of 
identifying the requirements for 
privately funded facilities. The numbers 
will vary depending upon manufacturer 
prices Bnd consumer needs. 

There arc no current FAA MLS 
facilities; however. FAA is preparing 
Federal specifieations to proceed with a 
procurement of approximately 95 
systems beginning in 1983. The FAA has 
programmed for the installation of over 
one thousand systems by the year 2000. 

The MLS system proposed herein 
provides for a ±10° approach sector and 
a continuum of glideslopes consistent 
with a minimum vertical proportional 
guidance sector of 0,90 to 7.5°, This 
minimal system does not preclude the 
use of additional units to produce a 
system with a wider approach sector. 
steeper glidepaths, a back azimuth 
capability. precision DME. or the use of 
redundant units to maximize system 
availability. While the MLS specified in 
this proposal is the minimum system 
which would be approved for use in an 
lFR procedure. the provisions of this 
proposed subpart are not intended to 
prevent the selection of an MLS system 
which has increased performance 
characteristics. as long as the system 
selected performs in accordance with 
the standards now in process of 
publication by ICAO. A finding of no 
significant environmental impact can be 
found in the public docket for this 
rulemaking action, 

m. Relationship to International 
Standards 

, Subsequent to the ICAO selection of 
an MLS in 1978. the process of creating 
and adopting international Standards 
and Recommended Practices (SARPS) 
has proceeded. The basic SARPS, which 
will assure interoperability between 
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ground and airborne equipment, was 
fipproved for inclusion in Annex 10 to 
the Convention of International Civil 
Aviation at the divisional meeting in 
April 1981 at MontreaL 

All ground systems must be 
interoperable with regard to channeling-. 
signal format, timing. and performance 
accuracy. This includes non-Federal. 
Federal. and International systems. The 
United States. as a member of lCAO 
compriSing 148 member states, has 
contributed to the standardiz&tiqn of 
precision landing systems to insure 
interoperability worldwide. Both the 
FAR and FAA procurement 
specifications will be identical with 
respect to interoperability and 
performance requirements. both of 
which conform to the lCAO SARPS. 

IV. General 

This amendment adds a new s'ubpart 
to Part 171 of the Federal Aviation 
Regulations to provide requirements for 
a non-Federal MLS facility. This rule 
sets forth minimum requirements that 
must be met before the FAA authorizes 
instrument flight rule approaches to the 
airport and air traffic control procedures 
incorporating that facility. Such a 
facility is designed to interface with 
existing and planned Federal facilities 
a~Ld systems. 

The performance requirements of this 
rule are derived from the SARPS on 
MLS delTeloped by ICAO. The SARPS as 
adopted by ICAO in Montreal in April 
1981 are a culmination of the efforts of 
the member states. The United States. 
as a member. contributed and assisted 
in the recommendation process for 
inclusion of SARPS for.MLS in the 
amendment of Annex 10. The FAA has 
and wi!! continue to fully participate in 
the international standardization 
process. 

In addHion, persons affected by this 
rule should determine the applicability 
of FCC regulations to the installation 
and operation of the MLS. The 
regulations of the FCC applicable to 
radio frequency allocations and use are 
found in Parts 2 and 87 of Title 47 of the 
Code of Federal Regulations. 

As part of the re'quirements, the FAA 
olso incorporates by reference several 
technical documents in accordance with 
5 U.S.C. 552. The following document~ 
are available for inspection in 
accordance with § 171.71 , and also at 
the Office of the Federal Register 
Information Center, Room 8301, 1100 L 
Street. NW .. Washington. D.C. 20408, 
and may be purchased from the 
National Technical Information Service, 
5285 Port Royal Road. Springfield. 
Virginia 22161: FAA Handbook 8260.3. 
through change 3 dated June 3. 1980. 

United States Standard for Terminal 
Instrument Procedures [TERPS). and 
FAA Handbook AOP 8200.1. through 
change 35. dated May 15. 1981, United 
States Standard Flight Inspection 
Manual. 

In addition, the following publication 
of ICAO is available from ICAO. 
Aviation Building. 1080 University 
Street. Montreal 101. Quebec. Canada. 
Attention: Distribution Officer: 
International Standards and 
Recommended Practices, Aeronautica) 
Telecommunications. Volume 1 of 
Annex 10 to ICAO. through amendment 
61 dated April 10, 1980. This 
incorporated material is not subject to 
frequent change. Readers, however, 
should contact the FAA to assure that 
they are consulting the current edition. 
This incorporation by reference was 
approved by the Director of Federal 
Register on October 20, 1981. 

V. Discussion of Comments 

Forty-five comments were received in 
response to Notice 80-15. These 
represent views from a broad cross 
section of user groups including airport 
operators, state and county aviation 
authorities, pilot and airline 
associations, communter airlines, 
manufacturers and others. The majority 
of the commentS'received supported the 
rule as proposed. 

One commenter states that the 
implementation of non-Federal MLS at 
this time is "premature" and 
recommends that the rule be deferred 
until after implementation of the 
national MLS program. The FAA 
concludes an immediate requirement 
exists for a non-Federal w..s program, 
At the MLS public hearings in January 
1981, there was an overwhelming 
positive response to rapid transition to 
MLS in both the Federal and non· 
Federal areas. This view is suPPOtted by 
a positive response to the proposed rule 
from the many segments of the aviation 
community. 

One commenter states that the 
proposed rule. as written, would not 
encourage rapid and widespread 
implementation of non-Federal MLS. 
This was based on the assessment that 
the specified system accuracy and 
volumetric coverage requirements were 
excessive and. in their view. favored 
larger airports. The FAA does not agree. 
The rule specifies requirements for a 
qlinimum capability, single accuracy 
system as defined by lCAO and should 
prove beneficial at all airports, large or 
small. 

Several commenters state that the 
requirements of specification FAA-G-
2100. incorporated by reference in 
various sections of the rule. which 

provides general equipment 
requirements. and governs quality 
controL type testing. reliability and 
maintainability. establishes 
environmental requirements. and 
identifies component selection parts 
lists. are excessive. They contend that 
the specification leviesreliability and 
maintainability requirements which are 
inappropriate for non-Federal 
application and the inclusion of F AA
G-2100 would have a negative cost 
impact on the program. After further 
analysis, the FAA concurs that the 
inclusion of F AA-~2100 would 
increase the initial cost of a non-Federal 
MLS; therefore. all reference to FAA-~ 
2100 is deleted from the rule. however. 
Ihe requirement to design for high 
reliability and maintainability remains 
in § 171.323. These requirements provide 
for system integrity. 

One commenter concludes MLS is not 
ready for implementation since no FAA 
[Federal) MLS system exists. The FAA 
recognizes the need for implementation 
of Federal MLS where needs and 
justifications are provided; however, 
this rule provides the public a means to . 
establish an MLS without Federal 
justification. Since the public is 
soliciting for MLS at this time. the FAA 

"is providing for a non-Federal MLS 
standards consistent with ICAD 
recommendations. Further. the FAA is 
currently preparing Federal 
specifications in conformance with 
ICAO, resulting In a compatible 
interface between Federal and non .. 
Federal MLS. 

Several commenters suggested 
relaxing. tightening. deleting or adding 
to the MLS functions. signal formats, 
tolerances. specifications, performance. 
and definitions. As already noted. the 
FAA concurs with the lCAO SARPS and 
the rule reflecfs these standards. 

The majority of the comments to the 
proposed rule involved specific 
technical issues concerning tqe MLS. 
These comments are addressed in the 
sections that follow: 

Section 171.303 Definitions. 

The rule describes twenty four 
definitions in an initial section that 
apply throughout the subpart. 

One commenter objected to the stated 
definition of "mean time between 
failures" and submitted a revised 
definition. The revised definition 
submitted defines "mean time between 
outages." After analysis. the FAA 
concludes that the use of the phrase 
"mean time between failures" is correct 
but that a definition is needed for the 
word "failure" to avoid 
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misinterpretation of the meaning of that 
word. 

Another commenter states that the 
defmition of "minimum glidepath" is 
ambiguous and it is not clear whether 
the word consistent 89 used in the 
definition means the highest angle or the 
lowest angle. The FAA concludes that 
the definition conforms to the defmition 
given In the SARPS and is not 
ambiguous. [The term "SARPS" is used 
herein to describe the provisions agreed 
upon by ICAO at the April 1981 meeting 
in Montreal. concurred in by the FAA.) 

Additionally. the FAA adds to the rule 
B definition for "beamwidth," and 
revises the definitions of "MLS 
approach reference datum." "MLS back 
azimuth reference datum," "data rate," 
and "path following error" to make 
these definitions consistent with leAO 
standards. The definition for "clearance 
guidance sector" is revised to be 
consistent with the use or the terms "fly· 
left/fly-right clearance" as used in 
§ 171.311[i)[2)[iv) and Figure 8. 
Section 171.305 Requests for lFR 
procedure. 
.... That section lists the requirements for 
each person who requests an IFR 
procedure based on an MLS facility 
which that person owns. The required 
information includes a description of the 
facility and shows that the equipment 
meets specified performance· 
requirements; a proposed procedure for 
operating the facility; a proposed 
maintenance organization and manual; a 
statement of intent to meet the 
requirements of the subpart. and a 
demonstration that the MLS facility has 
an acceptable level of operational 
reliability and maintainability. A 
provision also specifies the procedures 
to be followed alter the FAA inspects 
and evaluates the facility. No comments 
were received on these requirements 
and the rule is adopted without change. 
Section 171.307 Minimum 
requirements for approval. 

That section prescribes the minimum 
requirements that must be met before 
the FAA approves an IFR procedure for 
an MLS facility. Those requirements 
relate to performance. installation, 
operation, maintenance, operational 
records, inspection, withdrawal from 
service. and costs. 

One commenter suggests that the FAA 
should bear all costs of FAA-required 
normal flight and ground inspections. 
This suggestion is no~ accepted since the 
requirement as written in the rule 
reflects existing FAA policy; 
furthermore, the systems proposed by 
this order are systems installed and 
maintained by the owner for his benefit 
at his own expense. As stated in the 

rule, the owner must bear aU costs of 
installaqan and flight inspection prior to 
commissioning. The rule is adopted as 
proposed. 
Section 171.309 General requirements. 

That section describes the rvn.s ,9 a 
precision approach and landing 
guidance system which provides 
position information and various ground 
to air data. It also states that the 
position Information is provided in a 
wide coverage section and is 
determined by an azimuth angle 
measurement, an elevation angle 
measurement and a range (distance) 
measurement. 

An MLS constructed to meet the 
requirements of this subpart must 
include: approach azimuth equipment, 
associated monitor, remote control and 
indicator equipment; approach elevation 
equipment, associated monitor, remote 
control and indicator equipment; a 
means for the transmission of basic data 
words, associated monitor, remote 
control and indicator equipment; and 
distance measuring equipment (DME). 
associated monitor, remote control and 
indicator equipment. In: addition', MLS 
may include as an option, back azimuth 
equipment. associated monitor, remote 
control and indicator equipment; a 
wider proportional guidance; precision 
DME. associated monitor, remote 
control and indicator equipment; and 
VHF marker beacons [75 MHz). 
associated monitor, remote control and 
indicator equipment. That section also 
prescribes environmental ambient 
conditions covering temperature, 
humidity, wind, hail, rain, and ice 
loading that the electronic equipment 
must meet when installed in shelters 
and outdoors. The MLS and its 
components must meet specified 
standards prescribed under this subpart. 

One commenter suggests specifying 
the MLS performance requirements as 
those contained in ICAO SARPS. thus 
eliminating the need for §§ 171.311 
through 171.319. This commenter points 
out that other Subparts of FAR 171 
incorporate by reference performance 
requirements contained in leAD 
SARPS. The FAA concludes that due to 
the present unavailability of an ICAO 
MLS SARPS publication. the 
specifications must be fully presented in 
this rule. 

Another commenter requests that an 
option be granted allowing the 
requirement of § 171.309(b)[3) which , 
provides a means for the transmission of 
data. to be included with § 171.309[b)[1) 
which includes the azimuth equipment. 
The FAA disagrees. The order of the 
paragraphs as proposed does not inhibit 
the combining of functions where 

appropria te but provides clarity anq. this 
change is not accept~d. 

Another commenter asks whether or 
not DME monitor. remote control. and 
indicator equipment could be integrated 
with the MLS. After analysis of this 
comment. the FAA agrees that the 
equipment can be integrated. Therefore, 
the rule is changed in §§ 171.309 (b) and 
[c) by including a note stating that this 
equipment may be integrated. 

Another commenter requests a clearer 
definition of the capabilities of remote 
control and indicator equipment. 
Accordingly. a note is added to 
§ 171.309(b)[4) setting the minimum 
requirements for the remote contr~] and 
indicator equipment. 

One commenter points out that 
§ 171.309[c)[2). which provides for a 
wider proportional guidance sector. 
does not include the wider proportional 
guidance sector cited in § 171.317. 
Elevation performance requirements. An 
addition is made to § 171.309[c)[2) citing 
§ 171.317. . 

Another commenter recommends that 
15 degrees of proportional guidance be 
specified on the elevation equipment 
instead of 7.5 degrees. Since the SARPS 
specifies the minimum elevation 
proportional guidance as 7.5 degrees. 
proportional guidance above 7,5 degrees 
is optional. and the rule is adopted as 
proposed. 

Several commenters object to the 
service and environmental conditions 
requirements as specified in 
§ 171.309[d). One commenter states that 
the requirements are too restrictive and 
appear to be written for FAA 
procurement. Another commenter 
suggests specifying optional 
environmental requirements for different 
climatic conditions. Another commenter 
states that a reduced ambient 

. temperature requirement would reduce 
costs and satisfy the requirements of 
most of the purchasers of the equipment. 
AIter considering these comments, the 
FAA ·concludes that a change in the 
service and environmental condHion 
requirements would be inconsistent with 
standardized design concepts. Electronic 
equipment installed outdoors must 
conform to environmental standards 
regardless of geographical placement. A 
geographic boundary for climatic · 
variations would be difficult to describe. 
For example, even though Florida would 
seem an inappropriate locale for the use 
of de-jcers, there are occasions when 
de-icers would be necess~ry. The rule is 
adopted as proposed. 

Several commenters object to the 
applicability of specification F AA-G-
2100 as it relates to DME Bnd markers. 
Clarification is made to § 171.309 which 
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now describes DME and marker 
requirements separately in two 
paragraphs (e) and (fl, respectively. II is 
made clear that when DME, or markers 
are components of MLS, they mllst 
conform to the requirements of FAR 171, 
Subpart G and H. respectively. All 
reference to Specification FAA-G-2100 
is removed from this rule, 

Additionally. in accordance with the 
requirements of SARPS, a change is 
made in § 171.309(b)(4). This change 
deletes the mandatory requirement for a 
marker beacon and a note is added 
which permits the use of a VHF marker 
beacon (75 MHz) in lieu of a DME a t 
locations where the VHF marker beacon 
(75 MHz) is already located. Also 
§§ 171.309(c) (3) and (4) are added 
a Howing as an option the use of a 
precision DME and marker beacon 
respectively. The rain requirements in 
§ 171.309(d)(4) are restated for 
clarification since the proposed wording 
was confusing. 

SectioIl171.311 Signal format 
requirements. 

That section provides for signals 
radiated by the MLS which must 
conform to the signal format which 
describes specific minimum 
requirements such as frequency 
assignment, tranmission rates and 
sequences, digital codes, and data 
modulation. 

One commenter interprets § 171.311(a} 
Frequency Assignment to mean that all 
ground equipments must operate on 
more than one channeL This is not the 
intent. The ground components must 
operate on a single frequency 
aSSignment: however, the design of the 
ground equipment must allow for the 
capability to incorporate anyone of the 
200 listed channels with minimum 
adjustment. Accordingly the rule is 
changed to clarify this fact. 

One commenter suggests deleting the 
requirement for short-term frequency 
stability. No changes are made since the 
above requirements are consistent with 
the SARPS, and the rule is adopted as 
proposed. 

A recommendation is made to delete. 
the requirement for DCI signals and 
another commenter recommends that 
OCI be made mandatory on all 
installations. The FAA does not agree. 
The DCI pulse requirements are needed 
to accommodate those sites where DCI 
signal is necessary to suppress false 
courses. The need for DCI signal is 
highly site dependent and not 
considered· essential at all minimum 
capability system installations. OCI 
signal remains an option to be provided 
as needed. 

Another commenter states that the 
p'reall)ble of the signal format should 
indicate carrier transmission 
termination time. The FAA concurs and 
a note is added to Tables 2, 4a, 4b, 5, 
and 7. in § 171.311 explaining that when 
the "event time slot begins, the previous 
event time slot ends." 

Another commenter recommends that 
the test puises of the system test pulse 
requirements in § 171.311 should be 
artificially beam shaped. After 
reevaluation the system test pulse 
requirements are eliminated as the 
characteristics of the pulses have not 
been standardized: however, the time 
slot is retained. 

One commenter suggests deleting the 
high rate approach azimuth function in 
§ 171.311(f). The FAA concludes that 
this function has applicable system 
benefits. The rule is adopted as 
proposed. 

Another cornmenter requests more 
information on the meaning of the 
phrase "undesirable flag action" in 
§ 171.311(i)(2)(ii ). After further 
evaluation the FAA concludes that this 
phrase is inappropriate and it is deleted. ' 
One commenter suggests clarification of 
the phrase "positive clockwise angles" 
in § 171.311(i)(2)(iii)(B) as it is 
ambiguous, The FAA concludes that this 
phrase is in common use and is widely 
understood. The rule is adopted as 
proposed. 

One commenter suggests deleting the 
clearance function in § 171.311(i)(2)(iv) 
based on the premise that insufficient 
tes ting has been performed on this 
function. This commenter makes this 
same point again regarding § 171.313. 
The FAA concludes that the clearance 
function must be retained as a design 
option to be required at minimum 
capability installations where 
proportional guidance is provided to less 
than ±40 degrees in accordance with 
ICAO SARPS. A commenter also 
suggests that the width of the clearance 
pulse be equivalent to the scanning 
beam pulse (150 /Ls) for a 3' beamwidth. 
This change is not acceptable since tests 
of the clearance signal resulted in the 
optimization of the clearance pulse 
width as stated. Another commenter 
states that it is inconsistent to use the 
phrase "right clearance pulse/left 
clearance pulse" in the text of 
§ 171.311(i)(2)(iv) and to use the phrase 
"fly-right clearance pulse/fly-left 
clearance pulse" in Figure 8 of § 171.311, 
The FAA concurs and the phrase "f1y
right clearance pulse/fly-left clearance 
pulse" is inserted accordingly. Another 
commenter recommends deletion of the 
clearance function in § 171.311(1)(2)(iv) 
and replacing it with full proportional 
scan to that angle nece~sary to . 

overcome erroneous signals which are 
generated at a particular site by causes 
such as multipath. The FAA concludes 
that deletion of the clearance function 
can optionally be permitted if the 
required approach guidance sector is 
provided by proportional guidance and 
adds a phrase so stating to that section. 
. Another commenter states that the 

data element in § 171.311(j)(3) requires 
ground equipments to do something 
which is not yet defined. This data 
element is undefined: however, a space 
in the timing sequence for the data 
element remains. In the future, the data 
transmission of the operational status of 
the equipment in use will be 
standardized and defined. A standard 
format for this Basic Data Word 
requirement has not been formalized; 
however. this data word space must be 
available in the data timing far future 
use and definition. -

One commenter states that the 
allowable range of the back azimuth 
distance in Basic Data Word Seven is 
not balanced against the allowable 
range of the approach azimuth to 
threshold distance in Basic Data Word 
One in § 171.311, Table 8. After further 
analysis, the FAA concludes that the 
3,100 meter (10,000 feet) maximum 
permitted in Basic Data Word One is 
sufficient for this application. 

Another commenter suggests the need 
for additional Basic Data regarding DME 
distance information. The FAA concurs 
and includes this information in Tables 
3 and 8 of § 171.311 and § § 171.311(j) 
(17), (18), and (19), as recommended by 
ICAO. 

Additionally, § 171.311(c)(1) and · 
Figure 1 of this section are changed so 
that/the phase transition is made 
without amplitude modulation and the 
phase rate of change is consistent with 
the requirements of paragraph (d) of this 
section. This change makes the DPSK 
compatible with the receiver decoding 
circuit chosen by the Radio Technical 
Committee on Aeronautics, Special 
Committee-139 (RTCA SC-139) for 
MLS receiver standards and as agreed 
upon by ICAO at the meeting in 
Montreal in April 1981. 

Section 171.313 Azimuth performance 
requirements. 

The performance requirements for the 
azimuth equipment components of the 
MLS are listed. Included are 
requirements concerning approach and 
back azimuth coverage, siting. accuracy, 
and antenna coordinates and 
characteristics. 

Some commenters recommend 
relaxing the accuracy and coverage 
requirements. Another suggests 
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establishing various levels or categories 
of MLS service. The provisions of the 
SARPS. which were approved for 
adoption by lCAD in April 1981, served 
as the technical base for the 
requirements of the rule. Comments 
which suggest changes to the accuracy, 
coverage, signal format. or timing cannot 
be implemented since this would make 
the rule inconsistent with SARPS. 

One commenter states that there is no 
means to indicate to the airborne 
receiver whether the azimuth antenna 
coordinates are, as permitted in 
§ 171.313(d), conical or planar. The small 
displacements between conical and 
planar beams in this sector are 
operationally acceptable and need not 
be identified. Further, highest capability 
users can obtain this information from 
auxiliary data transmissions, where 
provided. Tpe rule is adopted as 
proposed. 

One commenter states that a 
"fundamental problem" exists with 
including airborne error and ground 
system error with the specification of 
accuracy on a system basis in regard to 
Table 10 in § 171.313. Another 
commenter, withJ'egard to Table 10, 
states that the CMN error accuracy 
requirement should be annotated "for 
information only" since it was only "a 
recommendation" in the SARPS. Beam 
stepping noise is controlled by the CMN 
value for the ground subsystem. The 
values stated in Table 10 limit the beam 
stepping noise of the ground equipment; 
therefore. it is a requirement rather than 
a recommendation. The system accuracy 
numbers give the equipment designer 
the information he needs on allowances 
for propagation errors. The rule is 
adopted as proposed. 

One commenter suggests inclusion of 
the degradation allowance to the 
approach azimuth accuracy 
requirement. The FAA concurs and 
§ 171.313(e) is modified to include the 
degradation allowance to make the rule 
consistent with the SARPS. 

One commenter states that in 
§ 171.313(a)(I) a reduction in the 
specified ±40 degree coverage sector 
when intervening obstacles prevent full 
coverage should be allowed. After 
further analysis. the FAA concurs. A 
reduction in the specified ±40 degree 
coverage sector must be permitted when 
full coverage is prevented by intervening 
obstacles. Therefore. a sentence is 
added to the end of § 171.313(a)(I) to so 
provide. 

One commenter states that in 
§ 171.313(a)(3) the proportional guidance 
requirements in the runway region do 
not allow for offset installations for a 
minimum system. The FAA concludes 
that this requirement should not apply to 

azimuth offset installations and, 
therefore. the statement. "This 
requirement does not apply to azimuth 
offset installations," is added to the rule. 

One commenter states that in 
§ 171.313(f)(1) the drift requirement for 
the approach azimuth antenna 
characteristics should be reduced and 
furthennore met without internal 
environmental control equipment. The 
FAA concludes that the given tolerances 
are adequate for system performance; 
however, the FAA agrees that the 
service conditions should be met 
without internal environmental control 
equipment to provide for maximum 
system availability and integrity and the 
rule is changed in § 171.313(f)(1) to so 
require. 

One commenter suggests that in 
§ 171.313(f)(2) the beam pointing error 
be defined. and another commenter 
states that drift and beam pointing error 
be deleted due to the inability to 
separate the two in actual field 
installations. After further evaluation. 
the FAA concludes that beam pointing 
error is defined in § 171.313(f) (1) and (2) 
as is the requirement that the 
measurement be made in a multipath 
free environment. Another commenter 
suggests that beam pointing error be 
deleted as it is overly restrictive. Beam 
pointing error cannot be deleted 
because it is needed to assure linearity 
of the azimuth guidance in the centerline 
region and acceptable PFE when flying 
orthogonal to the centerline; however, 
the required coverage within which the 
beam pointing error applies is reduced 
from full coverage to ±0.5 degree of the 
zero degree azimuth. 

Several commenters request that 
§ 171.313(f)(3) on bore sighting be 
expanded to include means other than 
only mechanical or optical for 
accomplishing the bore sight procedure. 
The FAA concludes that electrical 
boresighting procedures can be utilized 
and the option for electrical bore sighting 
is added to the rule. Another commenter 
requests that the antenna alignment 
tolerance in this section be relaxed. The 
FAA does not agree and the antenna 
alignment tolera.nce is adopted as 
proposed to insure system accuracies. 

One commenter states that 
§ 171.313(f)(4) refers to "sidelobe levels 
shown in Figure 10"; however, Figure 10 
does not mention sidelobes and 
therefore reference to sidelobe levels in 
Figure 10 is deleted. The commenter 
further states that no minimum 
beamwidth is specified and that there is 
no limit to the amount of beam 
broadening that may occur off boresight 
of the scanning antenna. The FAA 
concurs. This section is changed to 
permit the beamwidth to broaden from 

the value at boresight by a factor of 1/ 
cos D. where D is the angle off 
boresight. The sca~ming beam pulse 
width is now specified as 0.5 degrees 
minimum and 5.0 degrees maximum 
anywhere in proportional coverage. 
Another commenter suggests expanding 
this section to include effective sidelobe 
levels. The FAA concurs and adds a 
new § 171.313(f)(4)(ii) on effective 
sidelobe levels. One commenter states 
that the sidelobe levels specified are 
three decibels stronger than those 
shown in specification FAA-ER-700-
OBC. The change in the rule to specify 
effective sidelobe levels removes this 
ambiguity. 

One commenter states that in 
§ 171.313(g)(l) the minimum proportional 
guidance for back azimuth is omitted 
from the proposed rule. Also, that 
certain provisions are missing for siting 
the back azimuth. The FAA concurs and 
adds a provision for the minimum 
proportional guidance for back azimuth 
and provisions for siting the back 
azimuth in § 171.313(h) (1) through (6). 

With reference to § 171.313(g)(4), one 
commenter states that the back azimuth 
power density levels are excessive, 
based on the reduced back azimuth 
range requirement. After further 
analysis, the FAA concludes that the 
minimum power densities required for 
back azimuth are consistent with the 
levels required in lCAD SARPS and are 
not excessive. Another commenter 
states that back azimuth coverage could 
be misinterpreted to mean that back 
azimuth must be provided at all 
facilities. The requirements for back 
azimuth in § 171.309 are clearly stated 
and should not be misinterpreted to 
mean that back azimuth must be 
provided at all facilities. The rule is 
adopted as proposed. 

In addition a new § 171.313(f)(6) is 
added describing the radiation pattern 
of the data antenna. Also § 171.313(j) is 
expanded by adding back azimuth 
accuracy degradation allowances. These 
requirements were inadvertently 
omitted from the proposed rule and are 
now included to be consistent with 
ICADSARFS. 
Section 171.315 Azimuth monitor 
system requirements. 

This section prescribes monitor 
systems that must provide an 
"Executive Alert" to the designated 
control poin~s if anyone of several 
conditions persist, such as an abnormal 
reduction in radiated power. 

One commenter submits extensive 
revision to § 171.315 on"azimuth monitor 
requirements. This proposal is not 
adopted as it is not necessary that the 
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rule specify the arrangement of th e 
monitor system. Another commenter 
describes the timing accuracy tolerance 
{reference Table 11) as unrealistic due to 
a 10 J-lsec switching time. He further 
sta les that this requirement may also be 
difficult if not impossible to check 
during routine maintenance monitor 
checks. Table 11 specifies the timing 
tolerances for events internal to the 
tJ'ansmitting equipment and is easily 
measured. The 10 microseconds 
referenced concern a rise time which 
occurs subsequent to the event time; 
therefore, tQ.e stated timing accuracy is a 
realistic requirement. This commenter 
also advises including degradation 
allowance in § 171.315[a)(1). The FAA 
concurs and degradation allowance is 
included in this section. 

One commenter states that when 
referring to internal timing accuracies jn 
Table 11 of § 171.315 that a specification 
should be included to indicate that the 
scan must be symmetrical about the mid 
scan point. The FAA concurs and adds 
Note 1 to Table 11 indicating that the 
tolerances shown therein apply to the 
timing of the specific events as shown in 
Tables 2, 4a, 4b, 5 and 7 of § 171.311. 
Section 171,317 Approach elevation 
performance requirements. 

The performance requirements for the 
elevation equipment components of the . 
MLS included are requirements as to 
elevation coverage, siting, accuracy, and 
antenna coordinates and characteristics. 

This section generated a number of 
comments, Many of the comments to 
§ 171.313 were either repeated or are 
similar to the comments in this section, 
Accordingly, the explanations given 
earlier are equally valid here and are 
not repeated. 

One commenter states that the 
threshold crossing height [TCH) 
requirement of this section does not 
pro vide for STOL aircraft. After further 
a nalysis, the FAA concludes that 
eleva tion siting requirements for STOt 
operations should be included. Section 
171.317[b)[2)[i) is added to the rule to 
include TCH requirements for STOL 
aircraft operations. 

Several commenters suggest that 
elevation accuracy degradations of 
§ 171.317[d)[1) be allowed to be 
consis tent with leAO SARPS. The FAA 
concurs. This section is changed so tha t 
degradation limits are included in the 
rule to conform to SARPS. 

Information relative to the glidepath 
planar angle was inadvertently omitted 
in the proposed rule and is now included 
in § 171.317[b)[2) to be consistent with 
ICAOSARPS. 
Sectionl71.319 Approach elevation 
monitor system requirements. 

That section prescribes monitor 

systems that must provide an 
"Executive Alert" to the designated 
con trol points if anyone of several 
conditions persist, such as an abnormal 
reduction in radiated power. 

One commenter states that 
§ 171.319[a)[1) should include a 
reference to § 171.317[d). The FAA 
concurs and the reference is added to 
the rule. 

One commenter states that 
§ 171.319[a) should include requirements 
that when multiple sensor inputs are 
used to monitor a single parameter, at 
least two sensors must agree. The FAA 
disagrees. A monitor must insure 
integrity; however. it is left to the 
cj.esigner to incorporate specific design 
parameters. The rule is adopted as 
proposed. 

One commenter suggests deletion in 
§ 171.319[a)(1) of the phrase "consistent 
with published approach procedures 
and obstacle clearance criteria." The 
FAA concurs that the deletion removes 
an undesirable restriction on monitoring 
and deletes the phrase. 

Sec/ion 171.321 DME and marker 
performance requirements. 

OME equipment must meet the 
performance requirements prescribed in 
Subpart G of this part and marker 
beacon equipment must meet the 
performance requirements prescribed in 
Subpart H of this part. Both subparts 
impose requirements that performance 
features must comply with International 
Standards and Recommended Practices, 
Aeronautical Telecommunications, Part 
I. to lCAO Annex 10. 

One commenter suggests including the 
DME location and the zero range point 

. in this section. After further 
consideration the FAA concurs and 
includes in this section the location of 
the DME and zero range point. 

One commenter suggests that a 
reference to compass locators should be 
added to § 171.321. The FAA concludes 
that a compass locator is not part of an 
MLS and no changes are made in this 
section. 

Section 171.323 Fabrication and 
installation requirements. 

The MLS facility must be permanent 
in na ture, located, and installed in 
accordance with best commercial 
engineering practices, and with 
applicable safety codes and Federal 
Communications Comqtission (FCC) 
licensing requirements. Suitable primary 
and secondary power sources must be 
provided. The facility must also have, or 
be supplemented by ground, air or 
landline communications services with 
the location of antenna phase centers 
and the runway centerline at threshold 

determined by a survey within certain 
limits of accuracy. 

One commenter states that § 171.323 
(a) and [b) appear to be beyond the 
scope of the minimum requirements, 
further stating that the requirements of 
§ 171.323 [b), [d), and [e) should be a 
"market place" item rather than Federal 
regulations. These requirements are 
provided to ensure maintainability and 
integrity of the MLS which is part of the 
NAS. These Bre the minimum 
requirements. No change is made since 
the requirements 8S stated are in the 
best interest of the owner and the NAS 
and the rule is adopted as proposed. 

Two commenters suggest that in 
§ 171.323[b) of the proposed rule 
traveling wave tube amplifiers (TWTA) 
should not be excluded from use. The 
FAA concurs and a phrase is added to 
§ 171.323[b) that in addition to allowing 
the use of solid state amplifiers the rule 
permits the use ofTWTA. 

One commenter states inconsistencies 
in teferencmg Tables 10 and 13 for 
maintenance alerts in § 171.323[c). The 
FAA concurs and the references to 
Tables 10 and 13 are deleted from 
§ 171.323[ c). Several commenters further 
state that the requirements for 
interfacing with FAA remote monitoring 
are unclear. The FAA concurs and 
states in § 171.323[d) that this 
requirement may be complied with by 
the addition of optional software and/ or 
hardware in space provided in the 
original equipment. Furthermore, this 
interface requirement exists only in the 
event the sponsor requests the FAA to 
assume ownership of the MLS. 

One commenter requests a reduction 
of the requirement to operate on the 
battery backup power in § 171.323[h) 
and a lso a clarification of the intent that 
battery power is not required for the 
environmental subsystem or de-icing. 
After further analysis, the FAA concurs. 
The requirement for battery operations 
was reduced from 3 hours to 2 hours. 
This reduction will reduce costs and not 
significantly impact operation. The text 
furth er clarifies that radome de-icers 
and the environmental systems need not 
operate from the battery during periods 
when prime pow~r is not available. 

One commenter states that in 
§ 171.323(1) the marking and accuracy of 
the location of the phase centers of the 
antenna enclosures i.s beyond the 
minimum requirements of this 
regulation. The antenna phase centers 
must be marked. since this is considered 
essential in satisfying siting and 
installation requirements. Furthermore, 
the accuracy of the established phase 
centers is considered essential to flight 
inspection. Experience has shown that 
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many operational problems have been 
the result of poor loca tion surveys. 
Meaningful flight inspection is not 
possible without precise location of the 
origin of the signal. Therefore, the FAA 
concludes that the marking and the 
accuracy of the location of the phase 
centers of the antenna enclosures must 
be a requirement; however. this section 
is clarified by specifying the two 
separate accuracy requirements 
necessary to locate both the MLS datum 
point and the lateral and vertical offsets 
from the MLS datum point. The survey 
accuracy requirement for latitude, 
longitude and mean sea level elevation 
of the MLS datum point is ± 3 meters 
(± 10 fee t) laterally and ± 0.3 meter 
(± 1.0 foot) vertically, while the 
accuracy for lateral and vertical offsets 
from the MLS datum point for the other 
elements referenced to it is ± O,3 meter 
(± 1.0 foot) laterally and ±0.03 meter 
(± 0.1 foot) vertically. Another 
commenter requests clarification on who 
is to conduct the survey, The 
responsibility for conducting the 
antenna phase center survey is clarified 
in this Section and clearly states that 
the owner must bear all costs of the 
survey, . 
Section 171.325 Maintenance and 
operations requirements. 

The owner of the facility must 
establish an adequate maintenance 
system and provide qualified 
maintenance personnel to maintain the 
fa cility at the level attained at the time 
it was commissioned. The owner must 
have an approved operations and 
maintenance manual that sets forth the 
mandatory procedures for operations 
and periodic and emergency 
maintenance. 

One commenter questions the 
requirement in § 171,325(a) for written 
approval of the qualification of 
maintenance personnel. This 
requirement is deleted since the criteria 
for its application are not finalized, One 
commenter states that procedures in 
§ 171.325(c)(17) for conducting ground 
checks of the DME and marker beacon 
are not described, The requirement to 
ground check DME and marker beacons 
is deleted as no formal procedure exists 
for-ground checking these components. 

One commenter states that 
§ 171.325(e) on equipment modifications 
is ambiguous in that it is not clear 
whether or not manufacturers' suggested 
modifications are mandatory, The FAA 
concurs, The statement was ambiguous 
and the paragraph is revised so that all 
FAA approved modifications must be 
accomplished. 

One commenter states that 
§ 171.325(g) could permit various FAA 

regions to establish changes and 
maintenance procedures without public 
process and concludes that this 
provision should be deleted, After 
further analysis. the FAA concurs. FAA 
regions should not be permitted to 
establish changes and maintenance 
procedures, therefore, § 171.325(g) is 
deleted froin the rule , One commenter 
states that requirements for FAA 
approved test equipment in § 171.325(i) 
is outside the scope of the MLS 
proposal. The FAA concludes that the 
test equipment used on the NAS 
facilities must be approved by the FAA 
to insure system integrity and is within 
the scope of the proposaL The rule is 
adopted as proposed, 

One commenter suggests that the 
inservice test evaluation of the system 
in § 171.325(k) should be made more 
specific to avoid multiple in terpretations 
in the field. The FAA concurs and adds 
information to this section specifying the 
frequency of checking the monitor and 
the length of the burn-in time. Another 
commenter suggests adding the DME to 
the list of equipment being checked in 
§ 171.325(k). The FAA concurs and the 
DME is added. 
Section 171.327 Operational Records. 

The owner of the facility, or his 
maintenance representative, must 
submit the following data at the 
indicated time to the appropriate FAA 
regional office: (1) Facility Equipment 
Performance and Adjustment Data (FAA 
Form 198); (2) Facility Maintenance Log 
(FAA Form 6030-1); and (3) Technical 
Performance Records (FAA Form 6830). 

One commenter questions whether or 
not the forms referenced in this section 
contained reasonable data requirements 
as the specific forms were not included 
in the proposed rule for examination, 
The FAA concludes that these forms are 
necessary ·and they are required in all 
other non-Federal facilities. These forms 
constitute a record establishing a 
description and the operational 
performance requirements for each 
components of the MLS. The rule is 
adopted as proposed. 

VI, The Amendment 

Accordingly, Part 171 of the Federal 
Aviation Regulations (14 CFR Part 171) 
is amended, effective December 17, 1981, 
by adding a new Subpart J to read as 
follows: 

PART 171-NON-FEDERAL 
NAVIGATION FACILITIES 

• • • • • 

Subpart J-Microwave Landing System 
(MLS) 

Sec. 
171.301 Scope, 
171.303 Definitions, 
171.305 Requests for IFR procedure, 
171.307 Minimum requirements for 

a pproval. 
171.309 General requirements, 
171.311 Signal format requirements. 
171.313 Azimutb performance requirements, 
171.315 Azimuth monitor system 

requlrements. 
171.317 Approach elevation performance 

requirements, 
171.319 Approach elevation monitor system 

requirements. 
171.321 DME and marker beacon 

performance requirements , 
171.323 Fabrication and installation 

requirements. 
171.325 Maintenance and operations 

requirements , 
171.327 Operational records. 

Authority: Sees. 305, 307. 313(a), 601, and 
606, Federal Aviation Act of 1958, as 
amended (49 U.S.C. 1346. 1348, 1354(a). 1421. 
1426); sec. 6{c), Department of Transportation 
Aet (49 U.S.C. 1655(e)). 

Subpart J-Mlcrowave Landing 
System (MLS) 

§ 171.301 Scope. 
This subpart sets forth minimum 

requirements for the approval. 
installation. operation and maintenance 
of non-Federal Microwave Landing 
System (MLS) facilities that provide the 
basis for instrument' flight rules (IFR) 
and air traffic control procedures, 

§ 171.303 Definitions. 
As used in this subpart: 
"Back azimuth reference datum" 

means a pOint located 15 meters (50 feet) 
above the runway centerline at the 
runway midpoint. 

"Basic data" means data transmitted 
by the ground equipment that are 
associated directly with the operation of 
the landing guidance system. 

"Beamwidth" means the width of the 
scanning beam main lobe measured at 
the -3 dB points and defined in angular 
units on the boresight. in the horizontal 
plane for the azimuth function and in the 
vertical plane for the elevation function. 

"Clearance guidance sector" means 
the volume of airspace, inside the 
coverage sector, within which the 
azimuth guidance information provided 
is not proportional to the angular 
displacement of the aircraft, but is a 
constant fly-left or fly-right indication of 
the direction relative to the approach 
course the aircraft should proceed in 
order to enter the proportional guidance 
sector. 

"Control Motion Noise (CMN)" means 
those fluctuations in the guidance which 

\ 
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affect aircraft attitude, control surface 
motion, column mo.tion, and wheel 
motion. Control motion noise is 
evaluated by filtering the flight error 
record with a band~pass filter which has 
corner frequencies-at 0.3 radian/sec and 
10 radians/sec for azimuth data Bnd 0.5 
radian/sec and 10 radians/sec for 
elevation data. 

"Data rate" means the average 
number 'Of times per second that 
transmissions occur for a given function. 

"Differential Phase Shift Keying 
(DPSK)" means differential phase 
modulation of the radio frequency 
carrier with relative phase states of 0 

. degree or 180 degrees. 
"Failure" means the inability of an 

item to perform within previously 
specified limits. 

"Guard time" means an unused period 
of time provided in the transmitted . 
signal format to allow for equipment 
tolerances. 

"Integritl' means that quality which 
relates to the trust which can be placed 
in the correctness of the information 
supplied by the facility. 

"Mean corrective time" means the 
average time required to correct an 
equipment failure over a given period, 
after a service technician reaches the 
facility. . 

"Mean course error" means the mean 
value of the azimuth error along a 
specified radial of the azimuth function. 

"Mean glide path error" means the 
mean value of the elevation error along 
the glidepath of the elevation function. 

"Mean time between failures (MTBFJ" 
means the average time between 
equipment failures over a given period. 

"Microwave Landing System (MLS)" 
means the MLS selected by ICAO for 
international standardization. 

"Minimum glidepath" means the 
lowest angle of descent along the zero 
degree azimuth that is consistent with 
published approach procedures and 
obstacle clearance criteria. 

"MLS approach reference datum" 
means a point 15 meters (50 feet) above 
the runway threshold on the minimum 
glidepath. 

"MLS back azimuth reference datum" 
means a point 15 meters (50 feet) above 
the runway centerline at the runway 
midpoint. 

"MLS datum point" means a point 
defined by the intersection of the 
runway centerline with a vertical plane 
perpendicular to the centerline and 
passing through the elevation antenna 
phase center. 

"Out of Coverage Indication (OCIJ" 
means a signal radiated into areas 
outside the intended coverage sector 
where required to specifically prevent 
invalid removal of an airborne warning 

indication in the presence of misleading 
guidance information. 

"Path Following Error (PFE)" means 
the guidance perturbations which could 
cause aircraft displacement from the 
desired course or glidepath. It is 

-{;omposed of a path following noise and 
of the mean course error in the case of 
azimuth functions, or the mean glidepath 
error in the case of elevation functions . 
Path following errors are evaluated by 
filtering the flight error record with a 
second order low pass filter which has a 
corner frequency at 0.5 radian/sec for 
azimuth data or 1.5 radians/sec for 
elevation data. 

"Path Following Noise (PFN)" means 
that portion of .the guidance signal error 
which could cause aircraft displacement 
from the actual mean course line or 
mean glidepatb as appropriate. 

"Split-site ground station" means the 
type of ground station in which the 
azimuth portion of the ground station is 
located on the centerline beyond the 
stop end of the runway, and the 
elevation portion is located alongside 
the runway near the approach end. 

"Time Division Multiplex (TDM)" 
means that each function is transmitted 
on the same frequency in time sequence, 
with a distinct preamble preceding each 
function transmission. 

§ 171.305 Requests for IFR procedure. 

(a) Each person who requests an IFR 
procedure based on an MLS facility 
which that person owns must submit the 
following information with that request: 

(1) A description of the facility and 
evidence that the equipment meets the 
performance requiJ'ements of § § 171.309, 
171.311, 171.313, 171.315, 171.317, 171.319, 
and 171.321 and is fabricated and 
installed in accordance with § 171.323. 

(2) A proposed procedure for 
operating the facility. 

(3) A proposed maintenance 
organization and a maintenance manual 
that meets the requirements of § 171.325. 

(4) A statement of intent to meet the 
requirements of this subpart. 

(5) A shOwing that the facility has an 
acceptable level of operational 
reliability and an acceptable standard of 
performance. Previous equivalent 
operational experience with a facility 
with identical design and operational 
characteristics will be considered in 
showing compliance with this 
subparagraph. 

(b) FAA inspects and evaluates the 
MLS facility; it advises the owner of the 
results, and of any required changes in 
the MLS facility or in the maintenance 
manual or maintenance organization. 
The owner must then correct the 
deficiencies, if any,-and op'erate the w..s 

facility for an iri-service evaluation by 
the FAA. 

§ 171.307 Minimum requirements for 
approval. 

(a) The following are the minimum 
requirements that must be met before 
the FAA approves an IFR procedure for 
a non-Federal MLS facility: 

(1) The performance of the MLS 
facility, as determined by flight and 
ground inspection conducted by the 
FAA, must meet the requirements of 
§ § 171.309, 171.311, 171.313, 171.315, 
171.317, 171.319, and 171.321. 

(2) The fabrication and installation of 
the equipment must meet the 
requirements of § 171.323. 

(3) The owner must agree to operate 
I!I1d maintain the MLS facility in 
accordance with § 171.325. 

(4) The owner must agree to furnish 
operational records as set forth in 
§ 171.327 and agree to allow the FAA to 
inspect the facility and its operation 
whenever necessary. 

(5) The owner must assure the FAA 
that he will not withdraw the MLS 
facility from service without the 
permission of the FAA. 

(6) The owner must bear all costs of 
meeting the requirements of this section 
and of any flight or ground inspection in 
accordance with the FAA Flight 
Inspection Manual made before the MLS 
facility is commissioned. except that the 
FAA may hear certain costs subject to 
budgetary limitations and policy 
established by the Administrator. 
incorporated by reference is Flight 
Inspection Manual, FAA Handbook 
8200.1 through change 35, dated May 15, 
1981. which prescribed standardized 
procedures for flight inspection of air 
navigation facilities. It is available from 
the National Technical Information 
Service, 5285 Port Royal Road, 
Springfield, Virginia 22161 and also 
available for inspection at the Office of 
the Federal Register Information Center, 
Room 8301, 1100 L Street, NW., 
Washington, D.C., 20408. 

(b) [Reserved] 

§ 171.309 General requirements. 

The MLS is a precision approach and 
landing guidance system which provides 
position information and various 
ground-to-air data. The position 
information is provided in a wide 
coverage sector and is determined by an 
azimuth angle measurement, an 
elevation angle measurement and a 
range (distance) measurement. 

(a) An MLS constructed to meet the 
requirements of this subpart must 
include: 
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(1) Approach azimuth equipment. 
a ssociated monitor. remote control and 
indicator equipment. 

(2) Approach elevation equipment, 
associated monitor, remote control and 
indicator equipment. 

(3) A means for the transmission of 
basic data words. as~ociated monitor, 
remote control and indicator equipment. 

(4) Distance measuring equipment 
(DME). Bs;sociated monitor, remote 
control and indicator equipment. 

(5) Remote controls for paragraph (a) 
(1). (2), (3), and (4) .of this section must 
include as a minimum on/off and reset 
capabilities and may be integrated in 
the same equipment. 

{6} At locations where a VHF marker 
beacon (75 MHz) is already installed, it 
may be used in lieu of the DME 
equipment. 

(b) In addition to the equipment 
required in paragraph (a) of this section 
the MLS may include: 

(1) Back azimuth equipment, 
associated monitor, remote control and 
indicator equipment. 

{2} A wider proportional guidance 
sector which exceeds the minimwn 
specified ' ill §§ 171.313 and 171.317. 

(3) Precision DME, associated 
monitor, remote control and indica tor 
equipment. 

(4) VHF marker beacon (75 MHz), 
associated monitor, remote control and 
indicator equipment. 

(5) The MLS signal format will 
accomodate additional functions (e.g., 
flare elevation) which may be included 
as desired. Remote controls for 
paragraphs (b) (1) , (2) and (3) of this 
section must include as a minimum on/ 
off and reset capabilities, and may be 
integrated in the same equipment. 

(c) MLS ground equipment musl be 
designed to operate on a nominal 120j 
240 volt. 60 Hz, 3-wire single phase AC 
power source and must meet the 
following service conditions: 

(1) AC line parameters, DC vollage, 
elevation and duty: 

120 VAC nominal value-l02 V 10 138 V (±1 
V) ' 

':40 VAC nominal value-204 V to 276 V (±z 
V) ' 

60 Hz AC line frequency-571b to 63 Hz 
(± 0.2 Hz) ' 

24 VDC nominal value-ZO V to 30 V (± 0.25 
VI' 
' Note,-Where discrete values of the 

above frequency or voltages are specified for 
testing purposes, the tolerances given in 
parentheses indicated by an asterisk apply to 
the test instruments used to measure these 
parameters. 
Elevalion--{) to 3,000 meters (10,OOO feel) 

above sea level 
Duty-Continuous, unattended 

(2) Ambient conditions within the 
shelter for electronic equipment 
installed in shelters are: 
Temperature, - lO·e to +50°C 
Rf~lalive humidity, 5% to 90% 

(3) Ambient conditions for electronic 
equipment and all other equipment 
installed outdoors (for example, 
antenna, field detectors, and s~elters): 
Temperature, - 50· e to +70·C 
Relative humidity, 5% to 100% 

(4) All equipment installed outdoors 
must operate satisfactorily under the 
following conditions: 
Wind Velocity: The ground equ ipment shall 

remain within monitor limit s with wind 
velocities of up to 70 knots from such 
directions that the velocity component 
perpendicular to runway centerline does 
not exceed 35 knots, The ground equipment 
shall withstand winds up to 100 knots from 
any direction without damage. 

Hail Stones: 1,25 centimeters (Vz inch) 
diameter, 

Rain: Provide required coverage with rain 
fl:llling at a rate of 50 millimeters (2 inches) 
per hour. lhrougn a distance of 9 kilometers 
(5 nautical miles) and with rain falling at 
the rate of 25 millimeters (1 inch) per hour 
for the addi!ional28 kilometers (15 nautical 
miles). 

Ice Loading: Encased in 1.25 centimeters (Ya 
inch) radial thickness of clear ice, 

Antenna Radome De-Icing: Down to - 6°e 
f20°F) and wind up to 35 knots. 

(d) The transmitter frequencies of an 
MLS must be in accordance with the 
frequency plan approved by the FAA. 

(e) The DME component listed in 
paragraph (a)(4) of this section must 
comply with the minimum standard 
performance requirements specified in 
Subpart G of this part. 

(f) The marker beacon components 
listed in I'aragraph (b){4) of th is section 
must comply with the minimum 
standard performance requirements 
specified in Subpart H of this part. 

§ 171.311 Signal format requirements. 
The signals radiated by the MLS must 

conform to the signal formal in which 
angle guidance functions and data 
functions are transmitted sequentially 
on the same C-band frequency. Each 
function is identified by a unique digital 
code which initializes the airborne 
receiver for proper processing. The 
signal format must meet the following 
minimum requirements: 

(a) Frequency Assignment. The 
ground components (except DME/ 
Marker Beacon) must operate on a 
single frequency assignment or channel, 
using time division multiplexing. These 
components must be capable of 
opera ting on anyone of the 200 channels 
spaced 300 KHz apart with center 
frequencies from 5031.0 MHz to 5090.7 

MHz und with channel numbering as 
shown in Table 1. The operating radio 
frequencies of all ground components 
must not vary by more than ± 10 KHz 
from the assigned frequency. Anyone 
transmitter frequency must not vary 
more than ±50 Hz in anyone second 
period. 

TABLE l.-FREQUENCY CHANNEL PLAN 

500 _ ..... ". 
501 .. 
502 .. 
503 ................... .. 

Channel No. 

50<1 ............... _ . ~ .... _ ... 
505 ..... ... . _ . .. . .... ......... ,., .. . 
606 ....... _,~ . _ ..... _ ..... , .. _ ,,, ..... _,._ ,._ ._, ...... .. 
507. __ .............. ,,_, . . . _ ..... __ ... ..... " ............... .... . 
SOB,.. • . ............ _ , .......... _ .. .. , ......... _ ........ . 
509 ... , .... _ .. , __ , __ .. ,,_ .. __ ~ ._ .... _ .... . 
510 _. ___ ... _ •.. _. 

511 , ... .. .. ........ _ .. 
598 ....... . .... .. , _ __ .... .......... _ ,,, .. , _ _ ....... ......... .. 
599 . . .... , ...... _" ..... _ _ ... ..... .. ................... .......... _ ... . 
600 ..... . ,"" .... _ ... _ .~ ... , ................... , • • _ .... , ... , .. _ .. . 
601 ..... . ._ .. .... ........... _ . ., .. _ •... 
698 ._,._ .... . , .. ___ ." ........ .. .. _ ..... ... . _ .. " .. . 
6S9 ........ . ,,, .... , .. . , ....... . _ , ....... _ .,,.,,, ... 

Frequency 
(MHz) 

5031 .0 
5031 .3 
5031.6 
5031.9 
5032.2 
503>5 
5032.8 
503J 1 
~033." 

5033.7 
50340 
5034.3 
5060.4 
5060.7 
5061.0 
5061 .3 
5050.' 
5090.7 

(h) Polarization. (1) The radio 
frequency emissions from all ground 
equipment must be nominally vertically 
polarized, Any horizontally polarized 
radio frequency emission component 
from the ground equipment must not 
have incorrectly coded angle 
information such that the limits 
specified in paragraphs (b){2) and (3), of 
this section are exceeded. 

(2) Rotation of th~ receiving antenna 
thirty degrees from the vertically 
polarized position must not cause the 
guidance information to change by more 
than 40% of the allowable path following 
error applicable at that location. 

(3) All system accuracy limits must be 
met with the receiving antenna up to 
thirty degrees from the vertically 
polarized position. 

(c) Modulation Requirements, Each 
function transmitter must be capable of 
DPSK and continuous wave (CW) 
modulations of the RF carrier which 
have the following characteristics: 

(1) DPSK. The DPSK signal must have 
the following characteristics: 
bit rate 15.625KHz 
billenllth 64 usee. 
looic "0" no phase transition 
logic " "1" phase transition 
phase transitiun less than 10..,sec, 
phose tolerance ± 10 degrees 

It is intended that the phase transition 
be made without amplitude modulation, 
Figure 1 illustrates the phase 
characteristics of two logic "1" bits in 
sequence. Control must be such that the 
time interval for phase transition does 
not exceed 10f..Lsec and the phase rate of 
change is consistent with the 
requirements of paragraph (d) of this 
section. The phase characteristic inside 
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section. The phase characteristic inside 
the transition region must be as linear as 
possible and in no case deviate more 

'" > 0 
~Cii 
",,,, I -,'" 
'" a: 
a: " 

than ± 90 degrees from a linear 
transition. 

I 
a:'" ",e I \------------64------------/ 

I 
I 
I 
I 

ii: '" 
a: '" I '" '" 0'" I .. 

,80 ... 
a: 

I a I a I 
t-l-I NOTE : a ~-::. 5 

I , I , I 
t-+-I 

TIME (MICROSECONDS) 

FIGURE 1. DPSK PHASE CHARAC TERISTICS 

(2) CWo The CW pulse transmissions 
and the CW angle transmissions 88 may 
be required in the signal format of any 
function must have characteristics such 
that the requirements of paragraph (d) of 
this section afe met. 

(d) Radio Frequency Signal Spectrum. 
The transmitted signal must be such that 

during the transmission time, the mean 
power density above a height of 600 
meters (2000 feet) does not exceed 
- 100.5 dBW/m 2 for angle guidance and 
-95.5 dEW 1m 2 for data, 8S measured in 
150 KHz bandwidth centered at a 
frequency of 840 KHz or more from the 
assigned frequency. , 

(e) Synchronization. Synchronization 
between the azimuth and elevation 
components is required and, in split·site 
configurations. would normally be 
accomplished by landline 
interconnections. Synchronization 
monitoring must be provided to preclude 
function overlap. 

(n Transmission Rate,';, Angle 
guidance and data signals must be 
transmitted at the following average 
repetition rates: 

Function 

AveragE' 
data rale 
(""" 
'" second) 

Approach Azimuth .••.•• _ ............... ............ _ ............. 13 ± 0.5 
High Rate Approach Azimuth ..... _. 139 ± 

1.5 
Approach Elevation .............. __ •• ___ ... • .. ... 39 ± 1.5 
B(lck Azimuth H ........ __ •••• __ ..... . _ .... _ .. .... . . 6.5 ± 0.25 
Basic Oala._._ ............................. _ •...•........ _ .... (' ) 

------------- - - --
t The higher rate fs recommended for aZimuth scanning 

antennas with beamwidths greater than two degrees. \I 
should be noted that the time available In the Signal format 
lor additional functionS Is limited when the higher rate is -. I Refer to Basic Data Functions T1ming. Table 7. 

(g) Transmission Sequences. 
Sequences of angle transmissions which 
will generate the required repetition 
rates are shown in Figures 2 and 3. 
BILLING CODE 4910-13-M 



SEQUENCE 
# 1 

APPROACH 
ELEVATION 

flARE 

APPROACH 
AZIMUTH 

FLARE 

APPROACH 
elEVATION 
{NOTE 11 

lACK 
AZIMUTH 

(NOTE 21 
APPROACH 
ElEVATION 

flARE 

NOTES, 

TIME 
(ms) 

o 

10 

20 

30 

40 

50 

60 

66.7 66 .• 

{NOTE 3} 

SEQUENCE 
#2 

APPROACH 
elEVATION 

flARE 

APPROACH 
~ AZIMUTH 

flARE 

APPROACH 
elEVATION 

GROWTH 
(e.g. 3600 AZIMUTH) 
1111.2 ml MINIMUM 
(NOTE 21 

APPROACH 
ElEVATION 

flARE 

1. WHEN BAC'<" AZIM UTH IS ",OVIDEO. BASIC DATA WORO # 2 
MUST BE TAANS~ITTED ONL V IN THIS POSITION. 

2. BASIC DATA WORDS MAY BE TRANSMITTED IN ANV 
OPEN TIME PER IODS. 

3. THE TOTAL TIME DURATION OF SEQUENCE # 1 PLUS 
SEQUENCE # 2 MUST NOT EXCEED 134 mlo 

FIGU R E 2. TRANSMISSION SEQ UE NCE PAIR WHICH P ROVIDES 
FO~ il l.L ML5 ANGLE GUIDANCE FUNCTIO~' S 

BILLING COOt: 491~13-C 

SEQUENCE 
# 1 

APPROACH 
ELEVATION 

HIGH RATE 
APPROACH 
AZIMUTH 

4 
IASIC DATA 
WORDS INOTE 1l 

HIGHAAn 
APPROACH 
AZIMUTH 

APPROACH 
ElEVATION 

HIGH RATE 
APPROACH 
AZIMUTH 

APPROACH 
ElEVATION 

NOTES, 

TIME 
(m5) 

0 

1D 

20 

30 

40 

5G 

SO 

114.' 
INOTE 3} 

67. 

SEQUENCE 
# 2 

APPROACH 
ElEVATlON~ 

HIGH RATE 
APPROACH 
AZIMUTH 

(NOTE 2) 

lACK 
AZIMUTH 

HIGH RATE 
APPROACH 
AZIMUTH 

APPROACH 
ElEVATION 

HIGH RATE 
APPROACH 
AZIMUTH 

APPROACH 
ElEVATION 

1. BASIC DATA WORDS MAV BE TRANSMITTED IN ANV OPEN 
TIME PERIODS. 

2. WHEN BACK AZIMUTH IS PROVIDED, BASIC DATA WORD # 2 
MUST BE TRANSMITTED ON LV IN THIS POSITION. 

3. THE TOTAL TIME DURATION OF SEQUENCE # 1 PLUS 
SEQUENCE # 2 MUST NOT EXCEED 134 1m. 

FIGURE 3. TRANSMISSION SEQUENCE PAIR WHICH PROVIDES 
FOR THE MLS HIGH RATE APPROACH AZIMUTH ANGLE GUIDANCE FUNCTION 

~ cg 
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(h) TDM Cycle. The tim e periods between angle transmission sequences must 
be varied so that exact repetitions do not occur within periods of less than 0.5 
second in order to protect against synchronous interference. One such combination 
of sequences is shown in Figure 4 which forms a full multiplex cycle. Basic data 
may be transmitted during suitable open times within or between the sequences, 

wurIl[J SEQ, SEQ , ~EQ. 
/'. .2 

[' 
13 19 2 2D 

1 .. 41----------- FUll CYCLE ~ 615 ms (MAXIMUM) 

6 0 18 mt 

~I 

NOTE: Angle sequences are those from Figure 2 or 3. Do not mix sequences. 

FIGURE 4. A COMPLETE FUNCTION MUTIPLEX CYCLE 

(iJ Function Formats (General), Each angle function must contain the following 
elements: A preamble: sector signals; and a TO and FRO angle scan organized as 
shown in Figure Sa. Each data function must contain a preamble and a data 
transmission period organized as shown in Fi~ure 5b. 

PREAMBLE SECTOR ANGLE 
SIGNALS SCAN 

Ie) AN GLE FUNCTION 

PREAMBLE I DATA 
TRANSMISSION 

I~} DATA fUIiCTIDN 

FIGURE 5. FUNCTION FORMAT 

(11 Preamble Format. The transmi tted 
angle and data functions must use the 
preamble format shown in Figure 6. This 
rormat consists of a carrier acquisition 
period of unmodulated CW transmission 
followed by a receiv'er synchronization 
code and a function ident.ification code. 
The preamble timing rnust be in 
accordance with Table 2. 

FIGURE 6.-PREAMBLE ORGANIZATION 

Carrier 
acqul· 
sition 

Clock pulse 0._...................... 13 

Synchroni· 
zatlon cOde 

,. 
F~· 

''''' Identifi· 
cation 
code 

25 

(il Digital Codes. The coding used in 
the preamble for receiver 
synchronization is a Barker code logic 
11101. Receiver timing is established on 
Ihe transition to the last bit (I,) of the 
code (see Table 2). The function 
identification codes must be as shown in 
Table 3. The last two bits (Iu and I,,) of 
the code are parity bits obeying the 
equations: 

f,+h+ [, + I.+Ilt+Iu=Even 
1, + I. + 1.,+ 112= Even 

(iil'Data Modulation. The digital code 
portions of Ihe preamble must be DPSK 
modulated in accordance with 

§ 171.311(c)(11 and must be transmitted 
throughout the function coverage 
volume. 

TABLE 2.-PREAMBLE TIMING 1 

Evenl l ime slot 
begins at: I 

Carrier acquisition (CW transmis!ilon) .. ~:. ... 
Receiver reference time cOde: 

1, = 1 .. 
1.", 1 
1. = 1.. .......... .... _ • _ __ .... _ .. 
1. =0 ....................... ___ ... _ .. ,-, 

Function idenhficatloo code: 
I. ... .. ........ _ .... __ .. _._ ......... 
I. .. . ... _ "_--"'_' __ " __ 
I. ... .. ._ _ _ _ , ____ ... 
I, (ijell Tllbls 3) ... _._. __ .. __ • 
I" .. .. .... _. __ ... _. M " ... _ . .... .... _ .. _ 

I" 
1" 

End preamble ...• _ . . _ ... _ .... __ ...... _ ........ _ ... 

'Applies 10 all functions Iransnutted. 

15.625 
kH, 

clock 
pulse 
(num. 
bar) 

• 
13 
14 ,. 
1. 

" ,. 
" 2. 
21 
22 
23 
2' 
25 

I The previous event time slot ends al this time. 

Time 
(millisec· 

onds) 

• 
0.932 
0.996 
0.960 
1.024 

' 1.088 

1.152 
1.216 
1.280 
1.344 
1.408 
1.472 
1.536 
1.600 

3 Reference time lOt receiver synchronization lor all lune· 
tlo~ timing. 

TABLE 3.-FuNCTION IOENTIFICATION CODES 

Code 
FunctIon 

1, I, I, 1, 1" I" I" 

Approach azimuth •..• • • , • • • High rale approach 
azimuth ...... ........ _ .. .. _. • • , • , • Approacte elevation ... - 1 , • 0 • • Back azimuth ... _-- , 0 • 1 0 • Basic data 1 ..• • 1 • 1 0 • BasiC data 2 .... .. _ ...... • , , 1 1 • Basic data 3 .... -..... -.. 1 • , • • • Basic data 4 .................. , • • • 1 • Basic dala 5 .. - . ... -.... .... 1 , • 1 1 • Basic data 6 ........... -" " • • • 1 1 • Basic dala 7 .. .... 1 1 1 • • , 

BasiC dala 8 ........... -._ ... 1 • , • 1 1 

(2) Angle Function Formats. The 
timing of the angle transmissions must 
be in accordance with Tables 4a. 4b, 
and 5. The aClual timing of the TO.and 
FRO scans must be as required to meet 
the accuracy requirements of § § 171.313 
amd 171.317. 

(i) Preamble. Must be' in accordance 
with requirements of § 171.311(i)(1). 

, 
• , 
1 

• • • • • , 
• 1 

(ii) Sector Signals. In all azimuth 
formats. sector signals must be 
transmitted to provide Morse Code 
identification, airborne antenna 
selection. and system test signals, These 
signals are not required in the elevation 
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forma ts. In addition. if the signal from 
an installed ground component resul ts in 
a valid indicat ion in an area where no 
valid guidance exists. OCI signals must 
be radiated as provided for in the signal 
format (see Tables 4a. 4b. and 5). The 
sector signals are defined 85 follows : 

(Al Morse Code, DPSK transmissions 
tha t will permit Morse Code facility 
identification in the aircraft by a four 
letter code starting with the letter "M" 
must be included in ell azimuth 
functions. They must be transmitted and 
repeated at approximately equal 
intervals, not less (han six times per 
minute, during which time the ground 
subsystem is available for operational 
use. When the transmissions of the 
ground subsystem are not available, the 
identification signal must be suppressed. 
The audible tone in the ai rcraft is 
started by setting the Morse .Code bit to 
logic "1" and stopped by a logic "0" (see 
Tables 4a and 4b}. Tr.e identification 
code characteristics must conform to the 
following: The dot must be between 0.13 
and 0.16 second in duration, and the 
dash between 0.39 Rnd 0.48 second. The 
duration between dots and/ or dashes 
must be one dOl plus or ·minus 10%, The 
duration between characters (letters) 
must not be less then three dots. 

(B) Airborne Antenna Selection. A 
signal for airborne antenna selection 
shall be transmitted as a "zero" DPSK 
signal lasting for a six-bit period (See 
Tables 4a and 4b). 

TABLE 4a.-ApPROACH AzIMUTH FUNCTION 

TIMING 

I Event lime slot 
~ begins at ' 

15,625 
Event 

Preamble .. , . ........... "._ ••.•.• _ ..•.• 
Morse code ...•••• __ •. _ .• _ ..... _. __ , 
Antenna setect ........ . 
Rear OCI. 
Left OCt ... 
Right OCL. 
TO test .. . ....•...•.• ~ ..... __ .. ~ .•.•...• _ •... 
TO scan 2 ...... _ _ . _ ...... __ ..... _ . _ .... _ . . .. _ 

Pause ...................... _, .. _ .. .. 
Mid scan point .... . 

.FRO scan" .................. _ __ ._. 

kH, 
oIoci< "",,, 
(num
be,) 

o 
25 
26 
32 

" " ~, 

.0 

FRO test .......... __ .................. _ ........ __ •.... _ ..•..... _ . 
End function laifbornel ..... _._ .......... _ . .. ........... _ .... . 
End guard lime; end function Iground) .. . 

'The prevIous event time slDt ends at thIS lime. 

TIme 
(miJlisec

ond,) 

o 
1.600 
1.664 
2.048 
2.17S 
2.304 
2.432 
2.560 
8.760 
9.060 
9.360 

15.560 
t5.688 
15.900 

"'The 81;tU1I1 commencement and Q)mpielion of the TO 
and ~'RO tenn 1ransmiN/onl .re dapendent on the amount 
of proport ional 8uldunce prov ided. The l ime slots provided 
will ac::commodOite 01 maximum SCol" of :'::62. degrpes. Scan 
timing must be oomp;lIible with ilccur"cy requlremen ts. 

TABLE 4b.-HtGH RATE ApPROACH AZIMUTH 

AND BACK AZtMUTH FUNCTION TIMING 

Event time slot 
begins al: ' 

Event 

Preamble ... 
Morse code , .. .. .. .. " .. 
Antenna select 
Rear OCt. , 
Left OCI ... 
Righi OCt. .. 
TO lesl ......................... . 
TO sCBn~ •.. 
Pause_ 
Mid scan point. . ...................... . 
FRO SCatl" .... 

FRO lest. . 

15.625 
kit< 

,lock 
pulse 
(num· 
b~, 

o 
25 
26 ,. 
" 36 
3B 
40 

End function (airborne) .... . .... ,_._ ..... _ ..... . 
End guard lime; end function (gfOUMd) ...... ....... _ ••. 

Tme 
(millisec· 

,lids) 

o 
1.600 
1.664 
2.048 
2.176 
2.304 
2.432 
2.560 
6.760 
7060 
7.360 

It .560 
11,688 
lt.900 

' The prevrous event time sIoI ends at this time 
~ The actual commeneemeot and completion of the TO 

and FRO scan transmissions are dependent upon the 
amount of proportional guidance pfovided. The time slots 
provided will accommodate a maximum scan of --:!::42 de· 
grees. Scan timing must be compatible with accufacy [e

quirements. 

TABLE 5.-ApPROACH ELEVATION FUNCTION 

TIMING 

Event time slot 
begins at:' 

Event 

Preamble •• 
Processor pause .... _ ........ ........ . .... . 
DCI. 
TO scan 2 . . .. .. .. . 

Pause .......... _ .. ..... . 

15.625 
kH, 

,lock 
pulse 
(num· 
be" 

o 
25 
27 
29 

Mid scan point. ............ .... ,. 
FRO SC8:-o 1 .. . .. .... .. ... _ ..... _. _ ........ ~ 

End funcllon (anborne)._ ••• _. • .... _ _ . ..... _ .. 
End guard time; end function (ground) ..... ... . 

I The pl"evK)IJS event time slot ends at this lime. 

Time 
(millisec

onds) 

o 
' .600 
1.72B 
1.B56 
3.406 
3.606 
3 .... 
5.356 
5.600 

I The actual commencement and completion of \he TO 
and FRO scan Itansmissions are dependent upon the 
amount of proportional guidance provided. The time slots 
provided wiH accommodate a rna)limum scan of - 1.5 de· 
grees to +29.5 degrees. Scan liming musl be oompallble 
with accufacy reqUifements. 

(C) OCI. Where OCI pulses are used. 
they must be: (1) Greater than any 
guidance signal in the OCI sector; (2) at 
least 5dB less than the level of the 
scanning beam within the proportional 
guidance sector; and (3) for azimuth 
functions with clearance signals, at least 

5dB less than the level of tbe left (right) 
clearance pulses within the left (rig'ht) 
clearance sector, The dura tion of each 
pulse measured at the half amplitude 
points must be 100 (± 10) microseconds 
and the rise and fan times must be less 
than 10 microseconds. 

Note.-If desired, two pulses may be 
sequentially transmitted in each Qel time 
slot. Where pulse pairs are used, the duration 
of each pulse must be 45 (:t.5) microseconds 
and the dse and CaU times must be less than 
10 microseconds, 

(D) System Test. Time slots are 
provided in Tables 4a and 4b to allow 
radiation of TO and FRO test pulses. . 
Radiation of these pulses is not required. 
however, since the characteristics of 
these pulses have not yet been 
standardized, 

(iii) Angle encoding. The encoding 
must be as follows: 

(A) General. Azimuth and elevation 
angles are encoded by scanning a 
narrow beam between the limits of the 
proportional coverage sector first in one 
direction (the "TO" scan) and then in 
the opposite direction (the "FRO" scan). 
Angular information must be encoded 
by the amount of time separation 
between the beam centers of the TO and 
FRO scanning beam pulses. The TO and 
FRO transmissions must be 
symmetrically disposed about the 
mid scan point listed in Table 4a, 4b. 5, 
and 7, The midscan point and the cenler 
of the time interval between the TO and 
FRO scan transmissions must coincide 
with a tolerance of ±10 J.lsec. Angular 
coaing must be linear with angle and 
properly decoded using the formula : 

8= ~ (To-t) where: 

8 = Receiver angle in degrees 
V=Scan velocity in degrees per microsecon!1 
To= Time separation in microseconds 

between TO and FRO beam 'centers 
corresponding to zero degrees. 

t=Time separation in microseconds between 
TO and FRO beam centers 
The timing requirements are listed in Table 

6 and illustrated in Figul'e 7. 

TABLE e.-ANGLE SCAN TIMING CONSTANTS 

Function 
M" Pause 

value T. lJ(dogJ T. 
ti~ 

T. 
01. (,,"sec) ""'" 1~8ecl 

l~sec) 
(,,"sec) 

'-') 
Approach azimuth ........ _ .. _ •...••••.•• _ M . _ . .. , .......... ..... • . . ...... . 13.000 6.800 002 7.972 600 13.128 
High rate approach azjmuth ............... _~._.~ ... , ... ~ .... , ............ _._ .. _ .. _ .. . 9,000 ~.800 .02 5,972 600 9. t28 
Approach elevation .• .•• _ ........... ~ ........ _....... .._ ... _ .... _ ... 3.500 3.350 .02 2,5tB 400 NA 
8ael!. alimuth._ ..... ,~ ..... 4,800 02 5.972 600 9,12B 

BILLING CODE 4910-13-M 
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(B) Azimuth Angle Encoding. The 
radiation from azimuth equipment must 
produce a beam that scans from 
negative to positive azimuth angles and 
then scans back through the 
proportional coverage sector. The 
antenna has a narrow beam in the plane 
of the scan direction and a broad beam 
in the orthogonal plane which fills the 
vertical coverage. Increasing positive 
angles must be seen as a clockwise 
rotation when viewed from above. Zero 
angle must be defined along the 
midpoint of the proportional sector. 

(C) Elevation Angle Encoding. The 
radiation from elevation equipment must 
produce a beam which scans from the 
horizon up t.o the highest elevation angle 
and then scans back down to the 
horizon. The antenna has a narrow 
beam in the plane of the scan direction 
and a broad beam in the orthogonal 
plane which fills the horizontal 
coverage. Elevation angles are defined 

from the horizonal plane containing the 
antenna phase center; positive angles 
are above the horizontal and zero angle 
is along the horizontal. 

(iv) Clearance Guidance. The timing 
of the clearance pulses must be in 
accordance with figure B. For azimuth 
elements with proportional coverage of 
less than ±40 degrees, clearance 
guidance information must be provided 
by transmitting pulses in a TO and FRO 
format adjacent to the stop/start times 
of the scanning beam signal. The fly 
right clearance pulses must represent 
positive angles and the fly left clearance 
pulses must represent negative angles. 
The duration of each clearance pulse 
must be 50 microseconds with a 
tolerance of ±5 microseconds. The 
transmitter switching time between the 
clearance pulses and the scanning beam 
transmissions must not exceed 10 
microseconds. The rise time at the edge 
of each clearance pulse must be less 
than 10 microseconds. In the right 

• 

• 

clearance guidance sector. the 
transmitted fly right clearance pulses 
must exceed the transmitted fly left 
clearance pulses by more than 15 dB 
and must exceed the sidelobes of the 
scanning beam signal by at least 5 dB. 
The fly right clearance pulses must be at 
least 5 dB below the scanning beam 
leval at the scanning beam positive 
angle scan limit. The converse applies to 
the fly left clearance guidance sector. 
Clearance guidance pulses must be at 
least 5 dB greater than any other signal 
in the appropriate clearance sector. 
Optionally. clearance guidance may be 
provided by scanning throughout the 
approach guidance sector. For angles 
outside the approach azimuth 
proportional coverage limits as set in 
Basic Data Word One. proper decode 
and display of clearance guidance must 
occur to the limits of the ,guidance 
region. 
BILLING CODE 491~13-M 
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(3) Data Function Format. Basic data 
words provide equipment 
characteristics and certain siting 
infnrmRtinn. Basic: nata words must be 
transmitted from an antenna located at 
lhe approach azimuth or back azimuth 
site which provides coverage throughout 
the appropriate sector. Data function 
timing must be in accordance with Table 
7 as follows: 

TABLE 7.-BAS1C DATA FUNCTION TIMING 

Event lime slot 
begins at: ' 

15.625 
Event kHz: 

'lock p«,. 
(num
bo,) 

Preamble ", .......•• _ . ••• __ ..•• _ ........... 0 
Data transmission (bits I .. -IH) .. .... _ .. ~. ... 25 
Parity Transmission (bits I .. -I •• } .. ...... ...... 43 
End function (alrbome) .... _........ .. ..... ••.. 45 
End guard time: end function (ground) _ 

I The previous event time slot ends at this time. 

Tome 
(millisec

onds) 

o 
1.600 
2.752 
2.B80 
3.100 

(i) Preamble. Must be in accordance 
with requirements of § 171.311[i)[I). 

(ii) Data Transmissions. Basic data 
must be transmitted using DPSK 
modulation. The content and repetition 
rate of each basic data word must be in 
accordance with Table 8. For data 
containing digital information, binary 
number 1 must represent the lower 
range limit with increments in· binary 
steps to the upper range limit shown in 
Table B. 

[i) Basic Data Word Requirement. 
Specific basic data word requirements 
are as follows: 

[1) Approach azimuth to threshold 
distance must represent the distance 
measured parallel to the runway 
centerline from the approach azimuth 

antenna to runway landing threshold. 
(2) Approach azimuth proportional 

coverage limit must represent the limit 
of Lhf' B~r.tnr in whir.h nroDortional 
approach azimuth guidan~e is provided. 

(3) Ground equipment performance . 
level must represent the operational 
status of the equipment in use. The 
exact use of this basic data item is not 
yet defined. 

[4) Approach elevation antenna height 
must represent the height of the 
elevation antenna phase center relative 
to the height of the MLS datum point. 

(5) Approach elevation antenna offset 
must represent the minimum distance 
between the elevation antenna phase 
center and a vertical plane containing 
the runway centerline. 

[6) Back azimuth next function must 
indicate that the next function to be 
transmitted will be back azimuth. 

(7) Minimum glidepath must represent 
the minimum glidepath as defined. 

[B) Beamwidth must represent, for a 
particular function, the antenna 
beamwidth as defined to the nearest 
least significant bit provided for in the 
data word. 

[9) Approach azimuth guidance alert 
must represent the elevation angle in the 
specified azimuth sector below which 
gui.dance is unreliable or unsafe. A 
binary code "0" on this message element 
must indicate that all approach azimuth 
angles in a particular sector are usable. 

[10) DME distance must represent the 
distance measured parallel to the 
runway centerline from the DME 
antenna phase center to the MLS datum 
point. 

[11) DME offset must represent the 
minimum distance between the DME 

antenna phase center and a vertical 
plane containing runway centerline. 

[12) DME channel must represent the 
DME channel associated with the 
selected MLl::i channeL 

[13) Approach azimuth antenna offset 
must represent the minimum distance 
between the approach azimuth antenna 
phase center and a vertical plane 
containing runway centerline. 

(14) MLS ground equipment 
identification must represent the last 3 
characters of the system identification 
specified in § 171.311[i)[2). The 
characters must be encoded in 
accordance with the 5-unit code of the 
International Telegraph Alphabet No.2. 
Even character parity must also be 
provided. 

Note.-Restriction of data content to alpha 
characters eliminates the need for 
transmission of signal numbers 29 and 30 
designating letters and figures. 

(15) Back azimuth antenna distance 
must represent the horizontal distance 
measured parellel to the runway 
centerline from the back azimuth 
antenna phase center to the back 
azimuth reference datum. 

[16) Back azimuth proportional 
coverage limit must represent the limit 
of the sector in which proportional back 
azimuth guidance is provided. 

[17) DME status must represent the 
operational status of the equipment in 
use. 

[18) DME or DME/P must represent 
whether the equipment in use is 
conventional or precision DME. 

[19) MLS datum point to threshold 
distance must represent the distance 
measured along the.runway centerline 
from the MLS datum point to the runway 
threshold. 
BILLING CODE "91G-13-M 



TABLE 8. BASIC DATA 

KAX. TIME I LEAST 
WORD OAT A CONTENT BETIIEEN BITS 

'AANGE 1 SIGNI- BrT TRANSMISSIor;s OF FICA!tt 
(SECONDS) 

USED 
VALUES BIT NUHEER 

WORD 

1 PREA. .... .BLE 0.' 12 11 - 112 

Approach Azimuth to 6 OM to 100M 1~3 - 118 Threshold Distance 6300M 

Approach Azimuth Propor- 5 _100 to 2° 119 - 123 
t1o~al Coverage Limit _600 

Approach Azimuth Propor- 5 +10
0 

to 2° 124 - 128 tional Coverage Limit "0° 

SPA,RE 2 129 - 130 

PARITY 2 SEE NOTE 1 131 - 132 , 
2 PREA.'1BLE 0.16 12 11 - 112 

4 

Ground Equipment Per- 2 SEE NOTE 2 113 - 114 
formance Level 

Minimum Glide-path 6 20 t08 .2° 0.10 
115 - 120 

Back Azimutn Next 1 SEE NOTE 3 '21 Function 

SPARE 7 SEE NOTE 6 122 - 128 
D~E Status 2 SEE NOTE 2 129 - 130 

5 

PARITY 2 SEE NOTE 1 131 - 132 

3 PREA.'1BLE ,0 12 11 - 112 

Approach Azimuth 3 0.50 
to 4° 0.50 

113 - 115 Beamwidt.h 

Approach Elevation 3 O.So tg 0 .50 
116 - 118 Beamwidth 2.5 

Flare Elevation 2 0 .50 
to 0.250 

119 - 120 Beamw1dth ,0 

MAX. TD1E 

Bl1S I OAT A CONTENT BETIIEEN RANGE 
TRANSMISSIONS OF 

(SECONDS) 
USED 

VALUES 

Approach Azimuth 
Sector guidaoce 

Alert. 

_600 to _200 
3 1

0 
to 80 

_200 to _50 2 1
0 

to 40 

+20
0 

to +50 , 1° to 4° -

+60
0 

to +200 
3 1

0 
to 80 

PARITY 2 SEE NOTE 1 

PREA.'1BLE 10 12 

DME Distance 11 OM to 
8000 M 

DME Offset 6 -155M to 
+155M 

SEE NOTE 7 
SPARE 1 

PARITY 2 SEE NOTE 1 

PREA.'1BLE ,0 12 

Approach Azimuth Antenna 7 -126M to 
Offset +126M 

SEE NOTE 7 
DME or DME/P , DME ::;: a 

DME/P :: 1 

DME Channel 9 SEE NOTE 8 

S,PARE 1 

PARITY , SEE NOTE 1 

LEAST 
SIGN 1-

8fT FIC.M'T 
BIT NUMBER 

,0 
121 - 123 

1° 124 - 125 
,0 

126 - 121 

,0 
128 - 130 

131 - 132 

11 - 112 

'M In - 123 

5M 124 - 129 

'3D 

131 - 132 

II - 112 

'M 113 - 119 

I,D 

121 - 129 

'30 

131 - 132 

~ 
"-
" !. 
~ 

".9. ., 
~ --
~ 
~ 

~ 
~ 
'" --;l 
~ 
0-
Il> 
~ 

tI 
(t) 

" ro 
3 
0-
(t) 
~ 

.... 
2" 
.... 
~ .... --. 
::<1 

" c;;-., 
Il> 

" c. 
::<1 

0'8 
" Oi 
g: 
i;l . 

el 
<II ..., ..., 



TABLE 8. BASIC DATA (Continued) 
KAX, TIME: 

WORD DATA CONTENT OmITEN 
BITS 

RANCE 
TRANSMISSIONS USED or 

(SECONDS) VALUES 

• PREA"lBLE 10 12 

HLS Ground SubGystie LETTERS A 
Identifica tion (SF. ~ NO~F 4) t. Z 

Character 2 • 
Character 3 • 
Otarac:ter 4 • 

PARITY 2 SEE NOTE 1 

7 PR.f.AHBLE 1 12 SEE NOTE 5 

Gro~nd Equipment Per- 2 EE NOtE 2 
fonnan ce Level 

Back Azimuth An t enna 5 OM t , 
Distance 31QJM 

Back Azimuth Propor - 4 _100 to 
tijnal Coverage Limit _400 

Bac).' Azimuth Propor- 4 +1(,0 to 
tional Coverage Limit .. 0· 

Back Azimuth Beamwidth 2 1 " . 0 4
0 

SPARE 1 

PARHY 4 SEE NOTE" 1 

8 PREA."IBl. ~ • 0 1< 

I 
Elevation J.n ., . • ;a He •• ht • ,'pol' +5 2M 

:n NOTE 7 

Elevatirn Antenna Offset 5 -\SOH to 
+lSOH 

SEE NOTE 7 

t:LS Datum Poin t to thre!.hold 7 OM to 630H 
distance 

PARITY 2 SEE NOTE 1 
- - - -,--

StLLlNG CODE 4910-13-C 

LEAS! 

I 

SlCNI-
or! FICANT 

NUMlIER BIT 

II - 112 

113 - 118 
I 

J I9 - 124 

12~-I3V! 
131 - I), 

II - 112 . 
J3 - 114 

10m~ 115 - 119 

,0 
120 - 1

23 

2· 
1"4 - 127 

I· 1 28 - I 29 

'30 

1)1 - I., .. 

II - 112 

0.2M 113 - 118 

10H 119 - 123 

5H 124 - 130 

- ~ - '3L 

MIE 1 

NOTE 2 

NOTE 3 

HOlE 4 

NOtE 5 

TABlE 8, BASIC DATA (Continued) 

NOTES 

Pa rity checks t hat there is an even number of on~s in Bits III to 110 and 
obey s the equations: 

III + 114 + 129 + 130 + I~n - EVEN 

114 + 116 + 118 + 128 + 1)0 + 1)2 • EVEN 

Co ding not yet defined , 

Code for In is: 

C_ No Back Azimuth Transmission 
1- Back Azimuth Transmiss i o n to follow 

Data word 6 is transmitted for b oth approach az i mu . h and bac~ 
azimuth co~erages alter na t ely and at the lO-seco,d ~aximum t~e 

between t ransmissions for each coverage se ~tor. i, oack azimutn 
guidance i~ provided. 

Da ta I.·ord 7 is transmitted fr cm the baCK azimud', eq uipment . 

NOTE 6 l~ese bi ts at"e \reserved for future app!Jcanons nquiring 
h<gh transmission Ci!tes. 

NOTE 7 TI," convention for tl2 .-:."h.ng cf neeative h.J.lll.bers is as fr':lows: 

:-' - is the sig" bit: 0 - .... 

1 • -

- Ot:ll p bits represent the al·sulutP valul::. 

The • .,nvention for ~he a r cenna Incat i o is as fo l lows : as 
viewed frol\! the H::...S app roach r .. ferenc •. atum l(1olo.1n8 t oward 
th~ Hl ; datum point, 8 p usitI~e number ~hall represent a location 
to thr - ight of th e ru lola; cent rc l; ne (lateral offse t) or Above 
the runlolav (verti..:. l ", f (set). 

NOTE 8 Cod in!- .0 .. 't e t de l-ned . 9 bits provide the capability to e ncodlt 
frequen." and m.:-o1r separate .\, 
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§ 171 .313 Azimuth perfo rmance 
requirements. 

This section prescribes the 
performance requirements for the 
azimuth equipment of the MLS as 
follows: 

(aJ Approach Azimuth Coverage 
Requirements. The approach azimuth 
equipment must provide guidance 
information in at least the following 
volume of space (see Figure 9). 

(1) Horizontally within a sector plus 
or minus 40 degrees about the runway 

. centerline originating at the datum point 
and extending in the direction of the 
approach to 20 nautical miles from the 
runway threshold. The minimum 
proportional guidance sector must be 
plus or minus 10 degrees ahout the 
runway centerline. Clearance signals 
must be used to provide the balance of 
the required coverage. where the 
proportional sector is less than plus or 
minus 40 degrees. When intervening 
obstacles prevent full coverage, the 
±40" guidance sector can be reduced as 
required. 

(2) Vertically between: 
(i) A conical surface originating 2.5 

meters (8 feet) above the runway 
centerline at threshold inclined at 0.9 
degree above the horizontal, and 

(iiJ A conical surface originating at the 
azimuth ground equipment antenna 
inclined at 15 degrees above the 
horizontal to a height of 6,000 meters 
(20,000 feet). 

(iii) Where intervening obstacles 
penetrate the lower surface. coverage 
need be provided only to the minimum 
line of sight. 

(3) Runway region. 
(i) Proportional guidance horizontally 

within a sector 45 meters (150 feet) each 
side of the runway centerline beginning 
at the stop end and extending parallel 
with the runway centerline in the 
direction of the approach to join the 
approach region. This requirement does 
not apply to azimuth offset installations. 

(ii) Vertically between a horizontal 
surface which is 2.5 meters (8 feet) 
above the farthest point of runway 
centerline which is in line of sight of the 
azimuth antenna, and. a conical surface 

originating at the azimuth ground 
equipment antenna inclined at 20 
degrees above the horizontal up to ~ 
height of 600 meters (2,000 feet) , This 
requirement does not apply to aZImuth 
offset installations. 

(4) Within the approach azimuth 
coverage sector defined in paragraph (a) 
(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: 

(iJ Transmitter power degradation 
from normal by -1.5 dB; 

(ii) Rain loss of -2.2 dB at the 
longitudinal coverage extremes. 

(b) Siting Requirements. The 
approach azimuth antenna system must. 
except as allowed in paragraph (c) of 
this section: 

(1) Be located on the exterision of the 
centerline of the runway beyond the 
stop end; 

(2) Be adjusted so that the zero degree 
azimuth plane will be a vertical plane 
which contains the centerline of the 
runway served; 
BIL.LING CODE 491~13-M 
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TABLE g.-AZIMUTH POWER DENSITY 

REQUIREMENTS (d8W/m2) 

I Antenna beamwidth 
'''01"0 I DPSK CI",. ' __ "T'",'''':::B",J.., __ ance r ____ ,. 2' ! ,. 

ApJ)I'oach 1! I' 
azlmu1h ". -89.5 t - 88 - 8a - 85.5 - 62 

High rate i 

approaCh I 
aZimuth - 89.5 -- 88 _ 88 -88 86.8 

Back 8ZIIOOth, _Bl - 88 I -79.5 77 - 13.5 

(3) Have the minimum height 
necessary to comply with the coverage 
requirements prescribed in paragraph 
(a) of this section: 

(4) Be located at a distance from 'he 
stop end of the runway that is consistent 
with safe obstruction clearance 
practices; 

(5) Not obscure any light of an 
approach lighting system; and 

(6) Be installed on frangible mounts or 
beyond the 300 meter (1,000 feet) light 
bar. 

(c) On runways where limited terrain 
prevents the azimuth antenna from 
being positioned on the runway 
centerline extended, and the cost of the 
land fill or a tall tower antenna support 
is prohibitive, the azimuth antenna may 
be offset. In an offset azimuth antenna is 
used, the criteria in Subpart C of Part 97 
(TERPS) of this chapter is applicable. 
Incorporated by reference is United 
States Standard for Terminal Instrument 
Procedures (TERPS), FAA Handbook 
AOP 8260.3 through change 3. dateq 
June 3, 1980. which prescribes 
standardized methods for use in 
designing instrument flight procedures. 
It is available from the National 
Technical Information Service, 5285 Port 
Royal Road. Springfield, Virginia 22161 
and also available for inspection at the 
Office of 'he Federal Register 
Information Center. Room 8301, 1100 L 
Street. N.W., Washington, D.C. 20408. 

(d) Antenna coordinates. The 
scanning beams transmitted bv the 
approach azimuth equipment ~ithin 
±40a of the centerline may be either 
conical or planar. 

(e) Approach azimuth accuracy. 
(1) The system and subsystem 

accuracies shown in Table 10 and the 
associated notes are required at the 
approach reference datum. From this 
point accuracy degradations must not 
exceed the following limits: 

(i) With distance. The system PFE 
limit and PFN limit. expressed in 
angular terms at 20 nautical miles from 

the runway threshold along the 
extended runway centerline at the lower 
coverage limit is the lesser of either 2 
times the value specified at the 
approach reference datum or 0.3 
degrees. The CMN limits expressed in 
angular terms at 10 nau tical miles from 
the reference datum along the extended 
runway centerline is 1.3 times the value 
specified at the approach reference 
datum or 0.1 degree, whichever is less. 

(ii) With azimuth aJlgle. The system 
PFE limit end PFN limit. expressed in 
angular terms at plus or minus 40 
degrees azimuth angle is 1.5 times the 
value on the extended runway 
centerline at the seme distance from the 
approach reference datum. The CMJ'J 
limit. expressed in angular terms at plus 
or minus 40 degrees azimuth angle is 1.3 
times the value on the extended runway 
centerline at the same distance from the 
approach reference datum. 

(iii) W ith elevation angle. The system 
PFE and PFN limit. do not degrade from 
the lower coverage limit up to an 
elevation angle of 9 degrees. The system 
PFE limit or PFN limit expressed in 

·angular terms at an elevation angle of 15 
degrees from the approach azimuth 
antenna phase center is 2 times the 
value permitted below 9 degrees at the 
same distance from the approach 
reference datum and the same azimuth 
angle. The CMN limit does not degrade 
with elevation angle. 

(2) The system and ground subsystem 
accuracies shown in Table 10 are to be 
demonstrated at commissioning as 
maximum error limits. Subsequent to 
commissioning. the accuracies are 
considered·to be the 95% probability 
limits. . 

TABLE 10.-ApPROACH AZIMUTH ACCURACIES 

AT THE ApPROACH REFERENCE DATUM 

Error type 
_ Angular err~ld~g~)_ 

System r Ground Airborne' 
~ ___ +-_ _ _ + subSystem-t.s_",,_,_,,_" _m 

PFE ._ .............. .. :1:2Ott '. ± tOlt l ..... .. 1 ~O.017 

CMN ..... _ ...... _. :;10.5 It. , :t- O.03O .. . .. ± O.OI5 
161m}. ~ 
(3.2m)' · I 

_ _ _ -' _ _ __ J __ _ 

NOTES: 
1 Includes errors due to ground and airborne equipment 

and propagation e/leels. 
f The system PFN component must not exceed ±3.5 

meters (11 5 leet) 
~ The equitJalent angular error musl no! excetl{l 0.12' 
• The system control motfon noise must not exceed 0.' · 
' The airbOrne subsyslem angular orrOfS are provided lor 

In/ormatioo only. . 

(f) Approach azimuth antenna 
characteristics are as follows: 

(1) Drift. Any azimuth angle as 

encoded by the scanning beam at Bny 
paint within the proportional coverage 
sector must not val'Y mor.e than ±O.07 
degree over the range of service 
conditions specified in § 171.309[d) 
without the use of internal 
environmental controls. Muitipath 
effects are excluded from this 
requirement. 

(2) Beam pointing errors. The azimuth 
angle as encoded by the scanmng beam 
at any point within ±0.5 degree of the 
zero degree azimuth must not clevia te 
from the true azimuth angle at that point 
by more than ±0.05 degree. Muitipath 
and drift effects are excluded from this 
requirement. 

(3) Antenna alignment. The antenna 
must be equipped with suitable optical, 
electrical or mechanical means or any 
combination of the three, to bring the 
zero degree azimuth radial into 
coincidence with the approach reference 
datum with a maximum error of 0.02 
degree. Additionally, the azimuth 
antenna bias adjustment must be 
electronically steerable at least to the 
monitor limits in steps not greater than 
0.01 degree. 

(4) Antenna faJ' field patterns in the 
plane af scan. On boresight, the azimuth 
antenna mainlobe pattern must conform 
to Figure 10, and the beamwidth must be 
such that. in the installed environment, 
no significant lateral reflections of the 
rnainlobe exist along the approach 
course. In any case the beam width must 
not exceed three degrees. Anywh p.re 
within coverage the - 3 dB width of the 
antenna mainlobe, while scanning 
normally, must not be less than 25 
microseconds (0.5 degree) or-greater 
than 250 microseconds (5 degrees). The 
antenna mainlobe may be allowed to 
broctden from the value at bore sight by a 
factor of l/cos $, where $ is the angle off 
boresight. The side lobe levels must be 
as follows: 

(i) Dynamic sidelobe levels. Wilh the 
antenna scanning normally, the dynamic 
sidelobe level that is detected by 8 

receiver at any point within the 
proportional coverage sector must be 
down at least 10dB from the peak of the 
main beam. Outside the coverage sector, 
the radiation from the scanning beam 
antenna must be of such a nature that 
receiver warnings will not be removed 
or suitable GCI signals must be 
provided. 
BILLING CODe 491O-13-M 
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[ii) Effective sidelabe levels. With the 
antenna scanning normally, the side lobe 
levels in the plane of scan must be such 
that, in the installed environment, errors 
contributed by sidelobe reflections will 
not exceed the angular equivalent of 9 
feet at the approach reference datum 
over the required range of aircraft 
approach speeds. 

[5) Antenna for field pat/ern in the 
verticaJ plane. The azimuth antenna free 
space radiation pattern below the 
horizon must have a slope of at least 
- adB/degree at the horizon and all 
sidelobes below the horizon must be at 
least 13 dB below the pattern peak. The 
antenna radiation pattern above the 
horizon must satisfy both the system 
coverage requirements and the spurious 
radiation requirement. 

(6) Data antenna. The data antenna 
must have horizontal and vertical 
patterns as required for its function. 

(g) Back azimuth coverage 
requirements. The back azimuth 
equipment where used must provide 
guidance information in at least the 
following volume of space (see Figure 
11): 

(1) Horizontally within a sector plus 
or minus 20 degrees about the runway 
centerline originating at the back 
azimuth ground equipment antenna and 
extending in the direction of the missed 
approach at least to 5 nautical miles 
from the runway stop end. The minimum 
proportional guidance sector must be 
±10 degrees about the runway 
centerline. Clearance signals must be 
used to provide the balance of the 
required coverage where the 
proportional sector is less than ±20 
degrees. 

(2) Vertically in the runway region 
between: 

[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, 

(ii) A conical surface originating at the 
azimuth ground equipment antenna 
inclined at 20 degrees above the 

horizontal up to a height of 600 meters 
[2000 feet). 

[3) Vertically in the back azimuth 
region between: 

'(i) A conical surface originating 2.5 
meters (8 feet) above the runway stop 

". end. inclined at 0.9 degree above the 
horizontal. and, 

(U) A conical surface originating at the 
missed approach azimuth ground 
equipment antenna, inclined at 15 
degrees ahove the horizontal up to a 
height of 1500 meters [5000 feet). 

[iii) Where obstacles penetrate the 
lower coverage limits. coverage need be 
provided only to minimum line of sight. 

[4) Within the back azimuth coverage 
sector defined in paragraph [g) [1), [2). 
and [3) of this section. the power 
densities must not be less than those 
shown in table 9. hut the equipment 
design must also allow for: 

(i) Transmitter power degradation 
from normal by -1.5 dB. 

[ii) Rain loss of -2.2 dB at the 
longitudinal coverage extremes. 

[h) Back azimuth siting. The back 
azimuth equipment antenna must: 

[1) Normally be located on the 
extension of the runway centerline at 
the threshold end; 

[2) Be adjusted so that the vertical 
plane containing the zero degree course 
line contains the hack azimuth reference 
datum; 

(3) Have minimum height necessary to 
comply with the course requirements 
prescribed in paragraph [g) of this 
section; 

[4) Be located at a distance from the 
threshold end that is consistent with 
safe obstruction clearance practices; 

[5) Not obstruct any light of an 
approach lighting system; and 

[6) Be inslalled on frangible mounts or 
beyond the 300 meter [1,000 feet) light 
bar. 

(i) Back azirifuth antenna coordinates. 
The scanning heams transmitted by the 
back azimuth equipment may be either 
conical or planar. 

[j) Back azimuth accuracy. The 
requirements specified in § 171.313{e) 
apply except for the degradation 
allowance which must not exceed the 
following: 

[1) With distance. The system PFE 
limit and PFN limit, expressed in 
angular terms at the maximum range 
and lower limit of coverage along the 
extended runway centerline is the lesser 
of either 2 times the value specified at 
the back azimuth reference datum or 0.6 
degree. The CMN limit. expressed in 
angular terms at 7.5 nautical miles from 
the runway stop end along the extended 
runway centerline is 1.3 times the value 
specified at the back azimuth reference 
datum. 

[2) With azimuth angle. The system 
PFE limit and PFN limit. expressed in 
angular terms at plus or minus 20 degree 
azimuth angle is 1.5 tim~s the value on 
the extended runway centerline at the 
same distance from the back azimuth 
reference datum. The CMN limit. 
expressed in angular terms at plus or 
minus 20 degrees azimuth angle is 1.3 
times the value on the extended runway 
centerline at the same distance from the 
back azimuth reference datum. 

[3) With elevation angle. The system 
PFE limit and PFN limit do not degrade 
from the lower coverage limit up to an 
elevation angle of 9 degrees. The system 
PFE limit or PFN limit expressed in 
angular terms at an elevation angle of 15 
degrees from the back azimuth antenna 
phase center is 2 times the value· 
permitted below 9 degrees at the same 
distance from the back azimuth 
reference da tum and the same azimuth 
angle. The CMN limit does not degrade 
with elevation angle. 

[k) Back azimuth antenna 
characteristics. The requirements 
specified in § 171.313[f) apply. 

(I) Scanning conventions. Figure 12 
shows the approach azimuth and back 
azimuth scanning conventions. 
BILLING CODE 4910-13-M 



61584 Federal Register I Vol. 46. No. 242 i Thursday. December 17. 1981 I Rules and Regulations 

lACK 
AZIMUTH 
OR DEPARTURE 
IIRECTION 

+----

I. 

±100 
Proportional 

Guidanc e 
Sector 

(min ) 

(0) LATERAL COVENAGE 

~ ______________ ~1==~_' _(i.MG __ ~_) 

'III ·1 
.) VENTICAL COVERAGE 

FIGURE II. BACK AZIMUTH COVERAGE 

lACK 
AZIMUTH 
ANTEN NA 

ADDITIO NAL 
COVERAGE 
NECOMMENDED 

_ 12.110 It) 

lACK 
AZIMUTH 
ANTENNA 



"TO" 
SCAlI 

APPROACH , .. ' 
AZIMUTH 
AIIUINA 

BILLING CODE 491D-13-C 

- B AZ (MAX.UM) 

APPROACH 
AZIMUTH 
GUIDANCE 
AII&LE 

I 
I 

RUNWAY 

(NOTE: THE AZIMUTH AIBLE 
II NEGATIVE FOR THE 
POSITION OF THE 
AIRCRAfT IHOWl! HERE) 

• B AZ (IIAXIIIUM) 

- B IU (MAXIMUM, 

BACK 
AZIMUTH GUIOAICE 
AlGU 

+ B.,.Z "AX.UM) 

FIGURE 12. AZIMUTH GUIDANCE FUNCTIONS SCANNING CONVENTIONS 

, , 

• 

APPROACH 
DIRECTION 

, lACK 
AZIMUTH (IU) 
AlTEIIA 

;:' 
"(OJ 
~ 

eo. 
::0 
~ ;; . 

'" ~ -<: 
~ ... 
!?' 
Z 
P 
~ 

'" -.., 
::r 
" ;;l 
a. 
"' ':"' 
o 
ro 

'"' ro 
3 
0-
ro 
~ ... 
:' ... 
<0 
ex> ... -::0 

" ro 
"' ., 
'" "-
:<1 
'" 00 

" " o· 
'" "'. 

~ 

~ 



61586 Federal Register I Vol. 46, No. 242 I Thursday, December 17,. 1981 I Rules and Regulations 

§ 171.315 Azimuth monitor system 
requirements. 

(a) The approach azimuth or back 
azimuth.monitor system must cause the 
radiation to cease and a warning must 
be provided at the designated control 
point if any of the following conditions 
persist for longer than the periods 
specified: 

TABLE 11 .-SIGNAL FORMAT TIMING 

TOLERANces-Continued 

S;gnal lormat Item Timing loleranc& 

TO-FRO scan timing (inter· As required to meet accuracy 
nal to scan). specs. 

NOTE 1.- The tolerances shown applY to the timing oj the 
specifIC events as soown In Tables 2. 40. 4b. 5 and 7. 

NOTE 2.- The timing litter relative to the specified value 
plus the tolerance above. must be less than .I "sec rms. 

(1) There is a change in the ground (b) The period during which erroneous 
equipment contribution to the mean guidance information is radiated must 
course error component such that the not exceed the periods specified in 
path following error at the reference § 171.315(a). If the fault is not cleared 
datum or in the direction of any azimuth within the time allowed. the ground 
radial, exceeds the limits specified in equipment must be shutdown. After 
§ 171.313(e)(l) or § 171.313Ul for aperiod shutdown, no attempt must be made to 
of more than one second. t restore service until a period of 20 

(2) There is a reduction in the radiated seconds has elapsed. 
power to a level not less than that 
specified in § ~71.313(a)(4) or § 171.317 Approach elevation 
§ 171.313(g)(4) for a period of more than performance requirements. 
one second. This section prescribes the 

(3) There is an error in the preamble performance requirements for the 
DPSK transmissions which occurs more elevation equipment components of the 
than once in anyone second period. MLS as follows: 

(a) Elevation coverage requirements. 
(4) The timing standards specified in The approach elevation facility must 

Table 11 are exceeded for a period of 
more than one second. provide proportional guidance 

information in at least the following 
(5) There is an error in the .time volume of space (see Figure 13): 

division multiplex synchronization of a (1) Laterally within a sector 
particular azimuth function such that the originating at the datum point which is 
requirement specified in § 171.311(e) is at least equal to the proportional 
not satisfied and if this condition guidance sector provided by the 
persists for more than one second. approach azimuth ground equipment. 

(6) A failure of the monitor is (2) Longitudinally from 75 meters (250 
detected. feet) from the datum pOint to 20 nautical 

TABLE 11 .-SIGNAL FORMAT TIMING 

TOLERANCES 

Signal format Item Timing tolerance 

Clearance and OCI signals .... As specilled± 2 l"Iec. 
Df'SK phase lran5ltions .. . ... As specifisd± 2 ,",sec. 

miles from threshold in the direction of 
the approach. 

(3) Vertically within the sector 
bounded by: 

(i) A surface which is the locus of 
points 2.5 meters (8 feet) above the 
runway surface; 

. (iiJ A conical surface originating at the 
datum point and inclined 0.9 degree 
above the horizontal and. 

(iii) A conical surface originating at 
the datum point and inclined at 7.5 
degrees above the horizontal up to a 
height of BOOO meters (20,000 feet). 

Where the Wtysical characteristics of 
the approach region prevent the 
achievement of the standards under 
paragraph (a) (i), (2), and {3) of this 
section, guidance need not be ptovided 
below a conical surface originating at 
the elevation antenna and inclined 0.9 
degree above the line of sight. 

(4) Within the elevation coverage 
sector defined in paragraph (a) (1), (2), 
and (3] of this section, the power 
densities must not be less than those 
shown in Table 12; but the equipment 
design must also allow for: . 

(i) Transmitter power degradation 
from normal by - 1.5 dB. 

(ii) Rain loss of - 2.2 dB a t the 
coverage extremes. 

(b) Elevation siting requirements. The 
elevation antenna system must: 

(1) Be located within 150 meters (500 
feet) of runway centerline. 

(2) Be located near runway threshold 
such that the minimum glidepath planar 
angle with respect to the antenna phase 
center and the horizontal plane crosses 
runway threshold a t a height between 15 
and 18 meters (50 and 60 feet) . 

(i) For STOL operations using 
minimum glidepaths of greater than 4", 
this height may be as low as 12 meters 
(35 feet). 
BlUING CODe 4910-13-M 
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(3) Satisfy obstacle clearance criteria 
specified in Subpart C of Part 97 of this 
chapter. 

(c) Antenna coordinates. The scanning 
beams transmitted by the eleva tion 
subsystem must be conical. 

TABLE 12.-ElEVATION POWER DENSITY 

ReQUIREMENTS (dBW/m 2) 

MIami beamwidlh (adB) ,. 2' 

- 89.5 - 88.0 - 88.0 

TABLE 13.-ELEVATION ACCURACIES AT THE 

ApPROACH REFERENCE DATUM 

System 

Angular error 
(degrees) 

Ground 

~"'''' tern 

"'. borne' 
subsys· 

tom 

PFE ~._. __ ._ ± l!..O rt ' (O.6m) t _. ' 0.093 0.017 
CMN ... _ _ ._ ...... _ .... ±.7S ft. (O.3m) , ..... 0.020 0.010 

'Angulat error caJculaUons assume the following: 262 
mel8f9 (661 feel) antenna 10 rBlerence datum. Distance 
calculation assumed 15 malin (SO feel) threshold crossing 
~ 3' glidepath, 3 met!lf$ (10 feet) sntema phase center 
haight and a 122 meters (400) leet anlenna offset from 
runway centertine. Elevation equipment Sited to provide a 
minimum gfidepath higher than 3' must provide angular 
accuraaes no less than ItIose specified for equipment Sited 
fOf a 3' minimum oIIdePattt. 

I The system PFN -component must nol e)(ceed ± O 4 
meter (1.3 feelJ. 

~ The rooan glidepath error component contributed by IhQ 
ground ~menl must not eKCeed ± O.3 melers (t 1001). 

.. The alrbome ~em angular 8mJfS am provided IOf 
inlormatlon only. 

[d) Elevation accuracy. (1) The 
accuracies shown in Table 13 ae 
required at the approach reference 
datum, From this point, the degradation 
Jimits must not exceed the following: 

[i) With distance-The system PFE 
limit and PFN limit, expressed in 
angular terms at 20 nautical miles from 
the runway threshold on the minimum 
glidepath is 0.2 degree. The CMN limit, 
expressed in angular terms at 10 
nautical miles from the reference datum 
on the minimum glidepath isl.3 times 
the value specified at the approach 
reference da turn. 

[ii) With azimuth angle-The system 
PFE limit and PFN limit expressed in 
angular terms at plus or minus 40 
degrees azimuth angle is 1.3 times the 
value on the extended runway 
centerline at the same distance from the 
approach reference datum. The CMN 
limit. expressed in angular terms at plus 
or minus 40 degrees azimuth angle is 1.3 
times the value on the extended runway 
centerline at the same dis tance from the 
approach reference datum. 

[iii) With elevation angle-For 
elevation angles above the minimum 
glidepath or 3 degrees. whichever is less 
and up to the maximum of the 
proportional guidance coverage and at 
the locus of points directly above the 

approach reference datum the system 
PFE limit, PFN limit and CMN limit 
expressed in angular terms is allowed to 
degrade linearly such that at an 
elevation angle of 15 degrees the limit is 
2 times the value specified at the 
reference datum. In no case will the 
CMN directly above the reference datum 
exceed plus or minus 0.07 degree. For 
other regions of coverage within the 
angular sector from an eleva tion angle . 
equivalent to the minimum glidepath up 
to the maximum angle of proportional 
coverage the degradations with distance 
and azimuth angle specified in 
paragraph [d)[l) [i) and [ii) of this 
section apply. 

[iv) For elevation angles below 60 
percent of the minimum glidepath and 
down to the limit of coverage and at the 
locus of points directly below the 
approach reference datum the system 
PFE limit, the PFN limit and the CMN 
limit expressed in angular terms, is 
allowed to increase linearly to 6 times 
the value at the approach reference 
datum. For other regions of coverage 
within the angular sector from an 
elevation angle equivalent to 60 percent 
of the minimum glidepath value, and 
down to the limit of coverage, the 
degradations with distance and azimuth 
angle specified in paragraph [d)[l) [I) 
and [ii) of this section apply. In no case 
will the PFE be allowed to exceed 0.8 
degree, or the CMN be allowed to 
exceed 0.4 degree. 

(2) The system and ground subsystem 
accuracies shown in Table 13 are to be 
demonstrated at commissioning a8 
maximum error limits. Subsequent to 
commissioning. the accuracies are to be 
considered at 9S% probability limits. 

(e) Elevation antenna chacteristics are 
as follows: 

(1) Drift. Any elevation angle as 
encoded by the scanning beam at any 
point within the coverage sector must 
not vary more than 0.04 degree over the 
range of service conditions specified in 
§ 171.309[d) without the use of internal 
environmental controls. Multipath 
effects are excluded from this 
requirements. 

(2) Beam pointing errors. The 
elevation angle as 'encoded by the 
scanning beam at any point within the 
coverage sector must not deviate from 
the true elevation angle at that point by 
more than ±O.O4 degree for elevation 
angles from 2.S· to 3.S·. Above 3.5", 
these errors may linearly increase to 
±0.1 degree at 7.S·. Multipath and drift 
effects are excluded from this . 
requirements. 

(3) Antenna alignment. The antenna 
must be equipped with suitable optical, 
electrical. or mechanical means or any 
combination of the three. to align the 

lowest operationally required glidepath 
to the true glidepath angle with a 
maximum error of 0.01 degree. 
Additionally. the elevation antenna bias 
adjustment must be electronically 
steerable at least to the monitor limits in 
steps not grea ter than 0.005 degree. 

(4) Antenna far field patterns in the 
plane of scan. On the lowest 
operationally required glidepath. the 
antenna mainlobe pattern must conform 
to Figure 10, and the beam width must be 
such that in the installed environment. 
no significant ground reflections of the 
mainlobe exist. In any case. the 
beamwidth must not exceed 2 degrees. 
The antenna mainlobe may be allowed 
to broaden from the value at boresight 
by a factor of 1/ cos 4>. where 4> is the 
angle off boresight. Anywhere within 
coverage. the 3 dB width of the antenna 
mainlobe, while scanning normally. 
must not be less than 25 microseconds 
[O.S degree) or greater than 2S0 
microseconds [S degrees) . The sidelobe 
levels must be as follows; 

[i) Dynamic sidelobe levels. With the 
antenna scanning normally, the dynamic 
side lobe levels that is detected by a 
receiver at any point within the 
proportional coverage sector must be 
down at leas t 10 dlj from the peak of the 
mainlobe. Outside the proportional 
coverage sector. the radiation from the 
scanning beam antenna must be of such 
a nature that receiver warnings will not 
be removed or a suitable OCI signal 
must be provided. 

[ii) Effective sidelobe levels. ,With the 
antenna scanning normally, the sidelobe 
levels in the plane of scan must be such 
that, when reflected from the ground. the 
resultant angular errors along any 
glidepath do not exceed 0.09 degree. 

[S) Antenna far field pattern in the 
horizontal plane. The horizontal pattern 
of the antenna must gradually 
deemphasize the signal away from 
antenna bore sight. Typically, the 
horizontal pattern should be reduced by 
at least 3 dB at 20 degrees off boresight 
and by at least 6 dB at 40 degrees off 
boresight. Depending on the actual 
multipath conditions, the horizontal 
radiation pa ttems may require more or 
less deemphasis. 

(6) Data antenna. The data antenna 
must have horizontal and vertical 
patterns as required for its ·function. 

§ 171 .319 Approach elevation monitor 
system requirements. 

(a) The monitor system must act to 
ensure that any of the following 
conditions do not persist for longer than 
the periods ~pecified when: 

(1) There is a change in the ground 
component contribution to the mean 
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glidepath error component such that the 
path following error on any glidepath 
exceeds the limits specified in § 171.317 
[d) for a period of more than one second. 

(2) There is a reduction in the radiated 
power to a level not less than that 
specified in § 171.317[a](4) for a period 
of more than one second. 

(3) There is an error in the preamble 
DPSK transmissions which occurs more 
than once in anyone second period. 

(4) The timing standards specified in 
fable 11 are exceeded for a period of 
more than one second. 

(5) There is an error in the time 
division multiplex' synchronization of a 
particular elevation function such that 
the requirement specified in § 171.311[e) 
is not satisfied and this condHion 
persists for more than one second. 

(6) A failure of the monitor is 
detected. 

[b) The period during which erroneous 
guidance information is radiated must 
not exceed the periods specified in 
§171.319[a). If the fault is not cleared 
within the time allowed. radiation shall 
cease. After shutdoWn, no attempt must 
be made to restore service until a period 
of 20 seconds has elapsed. 

§ 171.321 DME and marker beacon 
performance requirements. 

[a) The DME equipment must meet the 
performance requirements prescribed in 
Subpart G of this part. This subpart 
imposes requirements that performance 
features must comply with International 
Standards and Recommended Practices, 
Aeronautical Telecommunications, Vol. 
I of Annex 10 to ICAO. In addition, this 
equipment must be sited near the 
azimuth.antenna site and adjusted such 
that zero range is at the DME antenna. 
Incorporated by reference is 
International Standards and 
Recommended Practices, Aeronautical 
Telecommunications, Volume I of 
Annex 10 to ICAO through Amendment 
61 dated April 10, 1980 which prescribes 
applicability of standards and 
reco~mended practice for certain forms 
of equipment for air navigation aids and 
procedures for air navigation service. It 
is available from ICAO, Aviation 
Building, 1080 University Street, 
Montreal 101, Quebec, Canada, 
Attention: Distribution Officer and also 
available for inspection at the Office of 
the Federal Register Information Center, 
Room 8301. 1100 L Street, NW., 
Washington, D.C. 20408. 

[b) MLS marker beaeon equipment 
must meet the performance 
requirements prescribed in Subpart H of 
this part. This subpart imposes 
requirements that performance features 
must comply with International 
Standards and Recommended Practices, 

Aeronautical Telecommunications. Vol . 
I of Annex 10 to ICAO. 

§ 171.323 Fabrication and Installation 
requirements. 

[a) The MLS facility must be 
permanent and must be located. 
constructed. and installed in accordance 
with best commercial engineering 
practices. using applicable electric and 
safety codes and Federal 
Communications Commission (FCC) 
licensing requirements and siting 
requirements of §§ 171.313 [b) and 
171.317[b). 

[b) The MLS facility components must 
utilize solid state technology except that 
traveling wave tube amplifiers [TWTA) 
may be used. A maximum level of 
common modularity must be prOvided 

. along with diagnostics to facilitate 
maintenance and troubleshooting. 

[c) An approved monitoring capability 
must be provided which indicates the 
status of the equipment at the site and at 
a remotely located maintenance area. 
with monitor capability that provides 
pre alarm of impending system failures. 
This monitoring feature must be capable 
of transmitting the status and prealarm 
over standard phone lines to a remote 
location. In the event the sponsor 
requests the FAA to assume ownership 
of the facility. the monitoring feature 
must also be capable of interfacing with 
FAA remote monitoring requirements. 
This requirement may be complied with 
by lbe addition of optional software 
and! or hardware in space provided in 
the original equipment. 

(d) The mean corrective maintenance 
time of the MLS equipment must be 
equal to or less than 0.5 hours with a 
maximum corrective maintenance time 
not to exceed 1.5 hours. This measure 
applies to correction of unscheduled 
failures of the monitor. transmitter and 
associated antermB assemblies, limited 
to unscheduled outage and out of 
tolerance conditions. 

[e) The mean time between failures of 
the MLS angle system must not be less 
than 1.500 hours. This measure applies 
to unscheduled outrage. out·of·tolerance 
conditions. and failures of the monitor, 
transmitter. and associated antenna 
assemblies. 

[f) The MLS facility must have a 
reliable source of suitable primary 
power, either from a power distribution 
system or locally generated. Adequate 
'power capacity must be provided for the ' 
operation of the MLS as well as the test 
and working equipment of the MLS. 

[g) The MLS facility must have a 
continuously engaged or floating battery 
power source for the continued normal 
operation of the ground station 
operation if the primary power fails. A 

trickle charge must be supplied to 
recharge the batteries during the period 
of available primary power. Upon loss 
and subsequent restoration of power, 
the battery must be restored to full 
charge within 24 hours. When primary 
power is applied, the state of the battery 
charge must not affect the operation of 
the MLS ground. station. The battery 
must allow continuation of normal 
operation of the MLS facility for at least 
2 hours without the use of additional 
sources of power. When the system is 
operating from the battery supply 
without prime power, the radome de· 
icers and the environmental system 
need not operate. The equipment must 
meet all specification requirements with 
or without batteries installed. 

[h) There must be a means for 
determining. from the ground, the 
performance of the system including 
antenna, both initially and periodically. 

[i) The facility must have, or be 
supplemented by ground. air or landline 
communications services. At facilities 
within or immediately adjacent to air 
traffic control areas, that are intended 
for use as instrument approach aids for 
an airport. there must be ground air 
communications or reliable 
communications (at least a"landline 
telephone) from the airport to the 
nearest FAA air traffic control or 
communication facility. Compliance 
with this paragraph need not be shown 
at airports where an adjacent FAA 
facility can communicate \yith aircraft 
on the ground at the airport and during 
the entire proposed instrument approach 
procedure. In addition, at low traffic 
density airports within or immediately 
adjacent to air traffic control zones or 
areas, and where extensive delays are 
not a factor, the requirements of this 
paragraph may be reduced to reliable 
communications from the airport to the 
nearest FAA air traffic control or 
communications facility. If the adjacent 
FAA facility can communicate with 
aircraft during the proposed instrument 
approach procedure down to the airport 
surface or at least down to the minimum 
approach altitude, this wouid require at 
least a landline telephone. 

[j) The location of the phase centers 
for all antennas must be clearly marked 
on the antenna enclosures. 

[k) The latitude, longitude and mean 
sea level elevation of the MLS datum 
point must be determined by survey 
with an accuracy of ±3 meters (±10 
feet) laterally and ±0.3 meter [±1.0 
foot) verticl!lIy. The lateral and vertical 
offsets from the MLS datum point of all 
antenna phase centers. the back azimuth 
reference datum (if applicable), and the 
intersection of runway threshold with 
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runway centerline must be determined 
with an accuracy of ±O.3 meter (±1.0 
foot) laterally and ±O.03 meter (±O.l 
foot) vertically. The owner must bear all 
costs of the survey. The results of this 
survey must be included in the 
"operations and maintenance" manual 
required by § 171.325 of this subpart and 
will be noted on FAA F:orrn 198 required 
by § 171.327. 

§ 171.325 Maintenance and operations 
requirements. 

(a) The owner of the facility must 
establish an adequate maintenance 
system and provide MLS gualified 
maintenance personnel to maintain the 
facility at the level attained at the time 
it was cOmpllssioned, Each person who 
maintains a facility must meet at least 
the FCC licensing requirements and 
demonstrate that he has the special 
knowledge and skills needed to 
maintain an MLS facility. including 
proficiency in maintenance procedures 
and the use of specialized test 
equipment. 

(bj in the event of out of tolerance 
conditions or malfunctions, as 
evidenced by receiving two successive 
pilot reports, the owner must close the 
facility by ceasing radiation, and issue a 
"Notice to Airmen" (NOT AM) tha t the 
facility is out of service. ' 

(c) The owner must prepare, and 
obtain approval of. an operations and 
maintenance manual that sets forth 
mandatory procedures for operations, 
periodic maintenance. and emergency 
maintenance. including instructions on 
each of the following: 

(1) PhYSical security of the facility. 
(2) Maintenance and operations by 

authorized persons. 
(3) FCC licensing requirements for 

operations and maintenance personnel. 
(4) Posting of licenses and signs. 
(5) Relations between the facility and 

FAA air traffic control facilities, with a 
description of the boundaries of 
controlled airspace over or near the 
facility, instructions for relaying air 
traffic control instructions and 
information. -if applicable. and 
instructions for the operation of an air 
traffic advisory service if the facility is 
located outside of controlled airspace. 

(6) Notice to the Administrator of any 
suspension of service. 

(7) Detailed and .specific maintenance 
procedures and servicing guides stating 
the frequency of servicing. 

(8) Air-ground communications, if 
provided, expressly -written or 
incorporating appropriate sections of 
FAA manuals by reference. 

(9) Keeping the station logs and other 
technical reports. and the submission of 
reports required by § 171.32.7. 

(10) Monitoring of the MLS facility. 
(11) inspections by United Slates 

personnel. 
(12) Names, addresses, and telephone 

numbers of persons to be notified in an 
emergency. 

(13) Shutdowns for periodic 
maintenance and issuing of NOTAM for 
routine or emergency shutdowns. 

(14) Commissioning of the MLS 
facility. 

(15) An acceptable procedure for 
amending or revising the manual. 

(16) An explanation of the kinds of 
activi ties (such as construction or 
grading) ill the vicinity of lhe MLS 
facility that may require shutdown or 
recertification of the MLS facility by 
FAA flighl check. 

(17) Procedures for conducting a 
ground check of the azimuth and 
elevation alignment. 

(18) The following information 
concerning the MLS facility: 

(i) Facility component locations with 
respect to airport layout, instrument 
runways, and similar areas. 

(ii) The type, make and model of the 
basic radio equipment that provides the 
service including required test 
.equipment. 

(iii) The station power emission. 
channel, and frequency of the azimuth, 
elevation, DME. marker beacon, and 
associated compass locators. if any. 

(iv) The hours of operation. 
(v) Station identification call1ellers 

and method of station identification and 
the time spacing of the identification. 

(vi) A deSCription of the critical parts 
that may not be changed, adjusted, or 
repaired without an FAA flight check to 
confinn published operations. 

(d) The owner or his maintenance 
representative must make a ground 
check of lhe MLS facility periodically in 
accordance with procedures approved 
by the FAA at the time of 
commissioning. and must report the 
results of the checks as provided in 
§ 171.327. 

(e) The only modifications permitted 
are those that are submitted to FAA for 
approval by the MLS equipment , 
manufacturer. The owner or sponsor of 
the facility must incorporate these 
modifications in the MLS equipment. 
Associated changes must also be made 
to the operations and maintenance 
manual required in paragraph (e) 01 this 
section. These and all other COfJlections 
and additions to this operations and 
maintenance manual must a190 be 
submitt"d to FAA for approval. 

(0 The owner or the owner's 
maintenance representative must 
participate in inspections made by the 
FAA. 

(g) The owner must ensure the 
availability of a sufficient stock of spare 
parts, including solid state components. 
or modules to make possible the prompt 
replacement of components Of modules 
that fail or deteriorate in service. 

(h) FAA approved test instruments 
must be used for maintenance of the 
MLS facility. 

(i) Inspection consists of an 
examination of the MLS equipment to 
ensure that unsafe operating conditions 
do not exist. 

(j) Monitoring of the MLS radiated 
signal must ensure a high degree of 
integrity and minimize the requirements 
for ground and flight inspection. The 
monitor must be checked daily during 
the in-service test evaluation period (96 
hour burn in) for calibration and 
stability. These tests and ground checks 
of azimuth, elevation, DME, and marker 
beacon radiation characteristics must be 
conducted in accordance with the 
maintenance requirements of this 
section. 

§ 171.327 Operational records. 

The owner of the MLS facility or 'his 
maintenance representative must submit 
the following operational records at the 
indicated time to the appropriate FAA 
regional office where the facility is 
located. 

(a) Facility Eqwpment Performance 
and Adjustment Data (FAA Form 198). 
The FAA Form 19B shan be filled out by 
the owner or his maintenance 
representative with the equipment 
adjustments and meter readings as of 
the time of facility commissioning. One 
copy must be kept in the permanent 
records of the facility and two copies 
must be sent to the appropriate FAA 
regional office. The owner or his 
maintenance representative must revise 
the FAA Form 198 data after any major 
repair, modernization, or retuning to 
reflect an accurate record of facility 
operation and adjustment. 

(b) Facility Maintenance Log (FAA 
Form 6030-1). FAA FODm 6030--1 is 
permanent record of all the activities 
required to maintain the MLS facility. 
The entries must include all 
malfunctions met in maintaining the 
facili-ty including information on the 
kind of work and adjustments made. 
equipment failures, causes (if 
determined) and corrective action taken. 
In addition. the entries must include 
completion of periodic maintenance 
required to maintain the factlity. The 
owner or his maintenance 
representative must keep the original of 
each form at the facility and send a copy 
to the appropriate FAA regional office at· 
the end of each month in which it is 
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prepared. However, where an FAA 
approved remote monitoring system is 
installed which precludes the need for 
periodic maintenance visits to the 
facility, monthly reports from the remote 
monitoring system control point must be 
forwarded to the appropriate FAA 
regional office, and a hard copy retained 
at the control point. 

(el Technical Performance Record 
(FAA Form 6830 (formerly FAA Form 
4.lB}). This form contains a record of 
system parameters as specified in the 
manufacturers equipment manual. This 
data will be recorded on each scheduled 
visit to the facility. The owner or his 
mai-!1tenance representative shall keep 
the original of each record at the facility 
and send a copy of the form to the 
appropriate FAA regional office. 
(Sees. 305. 307, 313(a), 601, 606, Federal 
Aviation Act of 1958, as amended (49 U.S.C. 
1346,1346, 1354{a). 1421. 1426); sec. 6(c), 
Department of Transportation Act (49 U.S.C. 
1655(cJJJ. 

Note.-The MLS is a newly developed 
alternative landing system which can be 
used in place of a conventional ILS. 
While this regulation describes the 
technical aspects of an MLS the 
installation of any non-Federal facility is 
not mandatory and this subpart 
provides an additional choice from 
which to choose when instrumenting an 
airport. Usually less than 10-20 non
Federal systems of all types, not just 
MLS, are installed per year with the 
voluntary installation of a landing aid at 
only a small number of airports by small 
enti ties. Cost of compliance with this 
MLS standard will be minimal. As a 
result. the FAA has determined that this 
document involves a regulation which: 

(1) Is not considered to be major 
under the procedures and criteria 

• prescribed by Executive Order 12291; 
and 

(2) Is not considered signiIicant under 
DOT Regulatory Policies and Procedures 
(44 FR 11034: February 26, 1979): and 

(3) Will not have a significant 
economic impact on a substantial 
number of small entities under the 
criteria of the Regulatory Flexibility Act. 

A copy of the evaluation prepared for 
this regulation has been placed in the 
regulatory docket and a copy of it may 
be obtained by contacting the person 
identified under the caption. "FOR 
FURTHER INFORMATION 
CONTACT". 

The reporting and recordkeeping 
requirements contained herein have 
been approved by the Office of 
Management and Budget and forms 
cleared under OMB #2120-0014. 

Issued in Washington, D.C., on November 
3,1981. 

J. Lynn Helms . 
Administrator, Federal A viatioll 
Administration. 
[FR Doc. 81-355141'i1ed 12-16-81 . BAS am1 
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