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Dear Ing. Lavin:
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During the recent visit to Mexico by a MITRE team, it became clear that despite
repeated warnings by MITRE alerting GACM that runways should not be built before
Instrument Landing Systems (ILSs) are tested, not even a mobile, experimental ILS
Category III, with the required characteristics has been purchased.
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While MITRE's project does not include provisions to review equipment
specifications, in the summer of2016, Ing. Luis Sanchez, then a member ofGACM, made
a request that MITRE double checks specifications issued by GACM. MITRE accepted to
do so because:
1. MITRE issued the initial signal coverage requirements of the ILS to support
development of the new airport
2. MITRE needs to confirm formally that the ILS should or not be Category III
3. MITRE has contractual provisions that require it (and a tradition that follows ), to
collaborate with its sponsors as much as possible
Ing. Sanchez sent MITRE an electronic version in Spanish and one in English. The
latter is important because vendors may use, despite Mexico' s best wishes, the English
version, and contradictions can lead to serious problems.
As a result, on 12 August 2016, MITRE provided comments on the specifications through
Technical Letter F500-L16-041. MITRE sent that letter (which is copied behind this new
letter) to ali appropriate aviation organizations. As MITRE had no idea whether
SENEAM had or had not reviewed the documents MITRE received, MITRE wrote on the
very first page of that letter: "it is important to note that SENEAM, as the expert in
navigational system acquisition matters in Mexico, is in a good osition to complement
MITRE ' s recommendations."
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Dr. Bernard Lisker, MITRE's International Director, called Ing. Sanchez and
requested, to close the loop, that the comments are integrated to the specifications, as
MITRE found sorne issues in the specifications. For example, the Glide Slope (GS)
signal, and this is only one example, does not need to reach out 40 NM but only 28 NM.
Adding 12 NM to the GS reach could change pricing significantly and, in a worst
scenario, become an impossible request, which would only add time to any tender and
bidding process. Unfortunately, despite repeated requests, MITRE never received the
integrated document, and based on what was found out during the visit to GACM,
MITRE's comments were never fully integrated to the specification tender.
It is important to emphasize that MITRE is not sure that the Spanish paper version
provided to MITRE during its visit tp GACM in February 2017 is the same as the
electronic version provided by Ing. Sanchez to MITRE in mid-20 16. What is sure is that
MITRE's comments are not considered in the most recent paper copy, except for a few
minor matters. Also, there is no assurance that the English version was ever corrected.
N ext, I want to make sure that there is no impression that MITRE reviewed the document
more than one time. Only one formai review of the 2016 document was made by MITRE.
However, there was no reply in the forni of a new document. The loop was not closed.
MITRE needs to watch its liability and that is why the topic was brought back again.
During the past few days MITRE simply compared its comments on Ing. Sanchez'
electronic document vs. the paper document received by MITRE at GACM a few days
ago.

As delayed as the ILS purchase already is,_it is essential that the specifications are
treated carefully. At this time, MITRE considers its revision completed. See the letter
behind this letter. SENEAM may want to take another look at the document. At the same
time, if SENEAM or GACM would like that MITRE takes a final look at a true final,
corrected document, MITRE would do it with pleasure.
Please let me know if you need any other clarifications,
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Sincerely,
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Ing. Robert W. Kleinhans
Proj ect Technical Coordinator

)

)

~
)

)
1

)

)
)
)

cc Ing. Ricardo Tapia, GACM Liaison
Dr. Bernard Lisker, MITRE
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Ing. Luis Sanchez Estrada
Subdirector de Nonnatividad y Procesos Aeropo1iuarios
Grupo Aeroportuario de la Ciudad de México (GACM)
Av eni da 602, N-lilnero 161
Delegaci6n V enustiano Carranza
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México

)

)
)
)

)

)
)

)

}

)
}
)

)

J

Subject:

NAICM Category :n:n: b1strument lLanding System Acquisition Proposa!
and Initial Runway VisiDtal Range Data Analysis

Dear Ing. Sanchez:
This docu1nent is in response to your conversations with Dr. Bernardo Lisker
regarding the acquisition of a Category (CAT) III capable Instrmnent Landing Syste1n
(ILS) for the Nuevo Aeropuerto Inte1nacional de la Ciudad de México (NAICM). On
22 July 2016, you sent Dr. Lisker, via e-1nail, a docu1nent pe1iaining to the
above-1nentioned syste1n acquisition, in both Spanish and English. The docu1nent, nmned
(in English) Technical Annex: Procurentent ofA New Mobile Instrument Landing System
(ILS) CAT III Portable-Mobile-Semi-Deployable for the New International Mexico City
Airport (hereinafter refened to as the "acquisition docu1nent") includes technical
specifications and other require1nents for the acquisition and installation of ILS equip1nent
to conduct flight inspections and eventually suppo1i future NAICM operations.
MITRE reviewed the English version of the above-1nentioned docun1ent and, as
requested, is providing through this docu1nent feedback regarding the acquisition of the
CAT III ILS. Additionally, this docu1nent includes infonnation on MITRE's initial
analysis ofvisibility data obtained through a Runway Visual Range (RVR) syste1n located
at the NAICM site. This initial analysis ofRVR datais intended to provide authorities
with a better understanding of the need for CAT II and/or III ILS approaches at NAICM.
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Technical specifications, acquisition, and installation of ILS equip1nent are all areas
outside MITRE's area of principal expertise and outside the scope ofMITRE's contract in
Mexico. Therefore, MITRE is not able to review or provide feedback on so1ne of the
technical specifications contained in the above-1nentioned acquisition docu1nent.
N eve1iheless, the MITRE temn reviewed the acquisition docu1nent and provided its
opinion, where approp1iate, on 1natters pe1iaining to the unique operational situation at
NAICM. This being the case, MITRE's liability does not extend to opinions or
recon11nendations provided in this docu1nent.
Finally, it is ünportant to note that SENEAM, as the expert in navigational syste1n
acquisition 1natters in Mexico, is in a good position to co1nple1nent MITRE' s
reco1n1nendations.

The MITRE Corporation
7515 Colshire Drive
McLean, Virginia 22102-7508, U.S.A.
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CAT III ILS Acquisition Document Feedback
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Localizer Signal Coverage: high tenain and other airspace/procedure design
requiretnents cause the final approaches at NAICM to be very long. Therefore, the
localizer should be flight-inspected to a distance of 40 nauticaltniles (NM) frmn
the approach end of the respective runvilay along the ILS vertica] approach path.
The acquisition docu1nent requires that the localizer signal covers 40 NM. MITRE
recmmnends that the specification docutnent clearly state that the localizer signal
pro vide coverage to a distance of 40 NM fro1n the approach end of the runway
(which equates to approxünately 43 NM fro1n the ILS localizer trans1nitter) along
the ILS vetiical approach path. (Note that so1ne of the 1unways at NAICM 1nay be
as long as 5000 111)
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The acquisition docu1nent do es not 1nention what height above the trans1nitter the
localizer signaltnust reach along the ILS vetiical approach path. The localizer
signal should be able to provide guidance to aircraft that are at a height of
approxünately 9000 ft above the trans1nitter 40 NM fro1n the approach end of the
1unway along the ILS vertical approach path. Additionally, the localizer signal
should be able to provide guidance to aircraft that are at a height of approxünately
4200 ft and higher above the transtnitter frmn 19 NM to 40 NM fro1n the approach
end of the 1unway to co ver the intennediate level segtnent of the approach leading
to intercept the glideslope signal.
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Glideslope Signal Coverage: due to the above-1nentioned tenain and
airspace/procedure design requiretnents, the glideslope should be flight-inspected
to a distance of28 NM fro1n the approach end of the respective 1unway. Note,
however, that the acquisition docu1nent states that the glideslope coverage
requiretnent should be 40 NM. MITRE does not have an issue with this
requiretnent since it provides an additionaltnargin of operational flexibility, but
this exceeds planned approach procedure requiretnents.

)

N ext, as with the localizer signal, the acquisition docutnent do es not 1nention what
height above the transtnitter the glideslope signal n1ust reach along the ILS vertical
approach path. The glideslope signaltnust also be able to reach a height of
approxünately 9000 ft above the trans1nitter along the ILS vetiical approach path.
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Distance Measuling Equiptnent CDME) Signal Coverage: the DME should be able
to 1neet the operational requiretnents of the ILS approaches being planned for
NAICM. The acquisition docutnent requires the DME coverage to be the smne as
the localizer (i.e., 40 NM). MITRE recmntnends that the specification docutnent
clearly state that the DME signal provide coverage to a distance of 40 NM fron1
the approach end of the respective 1unway (which equates to approxünately
43 NM fro1n the ILS localizer trans1nitter) along the ILS approach path.
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Pre-cmntnissioning (Site Evaluation) Flight Inspection Activities: due to the long
ILS final approaches at NAICM, it is ünportant to conduct pre-co1n1nissioning
flight inspection activities as soon as possible, before runways are constructed,
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using actual ILS equip1nent (or equivalent equip1nent judged sufficient by
appropriate experts). MITRE has insisted on this for a long while. This will
provide an initial assess1nent as to whether or not appropriate signal reception can
be achieved and confinn, to the extent possible, that other issues such as 1nagnetic
effects do not cause proble1ns. The 1nanufacturer of the ILS syste1n should be
involved in the inspection process, since expe1iise specifie to the equip1nent would
be desirable considering the unique situation at NAICM (i.e., long ILS final
approaches in complex terrain).
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The acquisition docu1nent states that three different runway thresholds (cabeceras)
will be tested. MITRE reco1n1nends that the 1nanufacturer detennine if ILS syste1n
testing on only three of the six runway thresholds is appropriate to ensure that ILS
syste1n signal reception on ali six runway thresholds can be achieved. If not, it
Inay be necessary to conduct ILS syste1n testing for ali six runway thresholds. It:
would be u.nacceptab!e to find out: after the runways are constructed t:hat ILS
app:roaches may not lbe conducted clue to equipment signal issues.

)
)

)
)

)
e

)
)

)
)

)
)
)

0

J
)
)

)
0

)

1

Potential Signal Interference: proposed airpo1i facilities and other airpo1i
con1ponents, including buildings, can potentially cause signal interference with an
ILS syste1n. Therefore, it is ünpo1iant to ensure that proposed buildings, roads,
parking facilities, taxiing/holding aircraft (e.g., aircraft tails interfering as they
taxi), etc. are located in a 1nanner that do not interfere/degrade ILS systen1 signal
quality. Therefore, the location of airport facilities and other airfield develop1nents
should be closely coordinated with the cmnpanies responsible for installing ILS
equip1nent to ensure that facilities do not cause issues (e.g., electro1nagnetic
affects, reflections, etc.). This also 1nay involve conducting appropriate flight
inspections, as weil as other studies and testing.
References: Section 3.2, Localizer, of the acquisition docu1nent, includes what
appears to be section reference nu1nbers (e.g., 2.2.3.2, 2.2.3.3, 2.2.3.5, etc.) that
possibly are intended to refer to International Civil Aviation Organization (ICAO)
Annex 10, Aeronautical Telecoininunications, Volu1ne 1, Radio Navigation Aids.
However, those sections do not exist in ICAO Annex 10. Therefore, it is not clear
to what docu1nent tho se section references are referring.
Ooerational Usage: the acquisition docu1nent refers to the equip1nent to be
procured as a "portable-Inobile-seini-deployable" CAT III ILS. Section 2.19 of the
acquisition docu1nent states th at after testing, final installation of the CAT III ILS
will be conducted on a runway at NAICM to be designated by SENEAM. The
1nanufacturer should ensure that the "poiiable-Inobile-seini-deployable" CAT III
ILS that is being provided canin fact be pennanently installed and appropriately
used for actual operations when NAICM opens.
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Imtitiali RVR Data AIDlalysis ollll CAT II/III ILS ApJPllroacJffies
MITRE previously conducted a detailed analysis ofweather conditions at the NAICM
site on the basis of over five years of data (i.e., 1 May 2009 to 11 October 2014) fro1n an
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on-site Autmnated Weather Observing Syste1n (A WOS) located near El Caracol.
MITRE's analysis of A WOS data showed that poor weather conditions that would require
CAT II or III ILS approaches were rare and typically occuned during the winter 1nonths.
For exmnple, in Dece1nber 2013, the 1nonth with the 1nost frequent poor weather, over a
24-hour-day period, a total of 8.5 hours ofweather that would require CAT II or CAT III
ILS approaches was observed during three days, as follows:
•
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5 Dece1nber 2013 - 1.5 hours, fro1n 6:00 mn to 7:30 mn (local tüne)
e
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1 Dece1nber 2013 - 6.5 hours, frmn 3:00 mn to 9:30 mn (local tüne)

11 Decen1ber 2013 - 0.5 hours, fro1n 8:00 mn to 8:30 mn (local tüne)

However, MITRE explained over two years ago that A WOS-based analyses, such as
MITRE's, were not sufficient in order to appropriately detennine the need for CAT II/III
ILS approaches at NAICM. Through RVR data, the percentage of tüne that poor visibility
conditions exist that would require CAT II or III ILS approaches, as weil as what hours
those approaches would likely need to be conducted, can be detennined.
SENEAM bas provided MITRE with visibility data fro1n an RVR syste1n located at
the N.A-ICM site near El Caracol since 1 January 2016. The RVR syste1n collects visibility
data every 1ninute, 24 hours a day. To date, MITRE bas received RVR data frmn
1 January 2016 through 30 June 2016.
Note that due to power supply and RVR sensor-related issues, so1ne of the RVR data
bad to be 1nodified by SENEAM. For exmnple, when the power supply to the RVR
systen1 was intenupted (and the data recording stopped), SENEAM co1nple1nented the
data gaps by checking the visibility data for the smne tüne period using weather
infonnation fro1n nearby Mexico City International Airport (AICM). Duling these tüne
periods, the visibility at AICM exceeded 6000 ft, so SENEAM assu1ned that the smne
visibility conditions existed at NAICM. Also, due to a background lu1ninance sensor issue
(occuning during nighttüne at ce1iain visibility conditions), smne 1nanual adjustn1ents
were 1nade by SENEAM to conect the visibility data output. MITRE is not an expe1i in
RVR syste1ns. Its analyses assu1ne that the data being provided are correct and reliable for
analytical pumoses.
As previously 1nentioned, poor weather conditions typically occur in the Mexico City
area during the winter 1nonths. Therefore, MITRE analyzed RVR data for the 1nonths of
January 2016 through March 2016. Note that SENEAM did not 1nake any 1nodifications
to the January 2016 data. For Feb1uary 2016 and March 2016, however, SENEAM had to
1nodify 2.5% and 20.5% of the data, respectively.
The results ofMITRE' s analysis ofRVR data for January 2016 through March 2016
show that weather that would require CAT II or III ILS approaches at NAICM was
unco1mnon. More specifically, there were only two days in J anuary wh en weather
conditions occuned that would require CAT II ILS approaches to be conducted: 1 J anuary
and 19 J anuary, which accounted for a total of 4 7 1ninutes. Weather conditions that would
require CAT III ILS approaches did not occur during the J anuary 2016 through March
2016 period.
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Although the frequency of CAT II weather occunence is low, the tüne of its
occunence and duration is an ünp01iant consideration. For exatnple, on 19 January,
weather conditions requiring CAT II ILS approaches occurred for 44 1ninutes over a
period fr01n 6:22 atn until 7:46 an1 (local tüne). The 44 1ninutes oflow visibility occuned
sporadically during this tüne period. In an actual operational enviromnent, the airpoti
would have 1nost likely needed to conduct CA T II ILS approaches during the entü:e
period, and perhaps longer. Therefore, without at least CAT II ILS approach capability
the airport would have likely been closed for well over 1 hour duling an ünpotiant
operational tüne for the airpoti (e.g., 1noming anival and depatiure peaks).
At a large, high-volu1ne inte1national con1n1ercial airpoti such as NAICM, the closure
of the aü-p01i to a1Tivals for even a short an1ount oftüne would cause 1najor operational
distuptions. For exatnple, when conducting balanced triple independent operations
(i.e., 50% ani vals and 50% depatiures ), NAICM has the capability to accotntnodate
approxünately 70 arrivais per hour. Even though this anival rate 1nay be less during
CAT II or III weather conditions, not having CAT II/III ILS approach capabilities could
result in a significant nutnber of aircraft being delayed, which would cause ftniher delays
throughout the entire NAICM-related aviation systetn. Furthermore, MITRE has lbeen
unofficially informecl th at only on.e runway is being planned for CA T II/III ILS
approaches at NAICM. Therefore, during poor weather conditions the airport
would be limited to only one stream of arrivais. As a result, a large :nu.mber o:lf
arrivais would be delayedl. This is a major concern..
MITRE's RVR-related results are based on only three 1nonths ofweather data.
Additional RVR data should be analyzed, especially consideting the upcotning winter
period, in order to obtain tnore robust results. Therefore, MITRE will continue to analyze
RVR data as it is received and provide another update oflow visibility occun:ences in
early 2017. At that tin1e, Mexican aviation authorities will be better infonned to 1nake a
decision on the need for CAT lVIII ILS approach procedures, as well as how 1nany
runways should be equipped with CAT II/III ILS approach capabilities. For exatnple, the
above-n1entioned RVR analysis could indicate that poor weather conditions requiring
CAT II and/or III ILS approaches occurs n1ore frequent! y during key operational tin1e
periods and, as a result, additional CAT II/III ILS approach runways 1nay be needed. It is
essential that the RVR electrical supply to the RVR this winter is robust and the syste1n
receives, unlike occurrences in 2015, ürunediate 1naintenance as needed.
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C!osiimg Remaurlks
Please review MITRE' s c01n1nents, above, on ILS specifications in the acquisition
docutnent. Sotne of the specifications are fine, other exceed requiretnents. There are also
sotne otnissions. Ali c01n1nents are lünited to specifications within MITRE's field of
knowledge.
Once the new CAT III ILS equiptnent anives, Mexican aviation authotities should
conduct pre-co1n1nissioning flight inspection activities and other testing of the ILS
equiptnent as soon as possible at the NAICM greenfield site to detennine with the greatest
possible confidence if the ILS equiptnent can 1neet operational signal reception
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require1nents and to exmnine other technical1natters for CAT I, II, and III ILS procedures.
The runways· to be selected for tes ting should be coordinated weil in advance with
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It is ünportant to 1nention that the flight inspection activities and other testing at this
stage are only intended to identify potential issues or lünitations with ILS equip1nent
signais with respect to operational requiren1enis. Final flight inspection activities and
other testing will be required later, once ali the runways and airport buildings are
constructed and ILS equip1nent has been pennanently installed.

If the results of the above-1nentioned flight inspection activities and other testing show
that the ILS equip1nent can 1neet operational signal reception require1nents and other
technical1natters, th en SENEAM can purchase additional sets of ILS equip1nent at the
appropriate tüne for installation on ali other runway ends (a total of six ILS systems).
Also, the need to purchase CAT II/III ILS syste1ns can be revisited beforehand after
additional NAICM RVR data obtained during the upco1ning winter 1nonths has been
analyzed by the spring of 2017.
The ILS equipn1ent provider should be involved earl y on and at ali appropriate stages
of the airport planning and develop1nent pro cess so that studies, tes ting and flight
inspection activities can be conducted re garding planned facilities and other airpo1i
co1nponents. As a result, proble1ns that could affect ILS equip1nent siting and signal
reception can be addressed and resolved earl y on.
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Please do not hesitate to contact 1ne if you need any additional assistance.
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Sincerely,
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Ing. Robe1i W. Kleinhans
Project Technical Coordinator
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cc:
Dr. Bernardo Lisker
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