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Introduction eI

vy

Context
Erroneous Radio Altimeter indication when in approach on a regional aircraft fleet
Airworthiness certified Radio Altimeter

Finland (Helsinki), Estonia (Tallinn), Sweden (Visby)

Initial investigation

Radio Altimeter
Checked equipment operational reliability with Radio Altimeter supplier
Stable removal rate on worldwide fleet along the last 5 years
No deviations to certified design found on repairs leading to an erroneous indication condition
Factual analysis on 20 flight recorded occurrences
Indication > true radioaltitude (positive bias)
Disturbance ” shaped lasting ~ 4..6 s (typical at usual final approach speed)
Final approach (typically h < 1000 ft Above Ground Level (AGL))
Concentrated at very specific locations along the aproach (deterministic pattern)

How are these disturbed radioaltimeter locations related to licenced radio sources ?
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See next slides



ldentified radio sources along EETN 26 approach el ]
|

Location # 1 - P1 Location # 2 - P2
Operator : Elisa Operators : Telia & Tele2
Bus parking (6, Lennuradari tee) Coop Logistikakeskus building
(59.413°N, 24.897°E) (59.416°N, 24.886°E)
Mobile technology : 3G & 4G Mobile technology : 3G & 4G
Bands : ( 800, 900, 2100 ) MHz Bands : ( 800, 900, 1800, 2100 ) MHz

& 6 Lennuradari tee Soodevahe, Harju County
¥ gr
iy i ‘ E
I
i
|
|

Mobile station & aeronautical radio sources : see details on Annex#2

Image credits: Location#1 : Google, Yandex
Location#2 : Coop Logistikakeskus, Tasstuvenergia
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- _Tele2 @ 800
"==57900, 180 &_ﬁ"fstfm

s P
1"‘"\':-.‘\;"‘-‘

MORE VIDEOS :
" 'Source: https://youtu.be/Z41L2y4MV22E (dated Jun-2015, Coop Logistikakeskus unbuilt)

P o) 6:00/8:09



https://youtu.be/Z4L2y4MV22E

Typical occurrence @ EETN 26

median values (n=10 occurrences) - See full dataset on Annex#1 Hlt"m“lt‘ TH
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Systematic correlation occurrences - mobile networks [k
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Concluding remarks ]

Facts
All these occurrences are linked to licenced 3G/4G mobile networks stations close to final approach area

Causes
Drastical spectrum usage changes since first airworthy radio altimeter specification (FAATSO C87 dated 1966)

RF susceptibility when RadAlt is exposed to a crowded spectrum environment (> 2300 cases since 2017)

No interference mitigation strategies implemented around aerodromes (e.g. Adistance - interference isolation)

Mobile networks/5G/RadAlt coexistence considerations
Need to improve awareness of these issues by Spectrum Management / National Aviation Authorities (NAAS)
3G/4G/(5G) mobile network stations proliferation around aerodromes
Airworthiness certification of new RadAlt robust to 3G/4G/5G is long and costly (> 3 years dev + > 5 retrofit)
Approximately 1200 units of this same radio altimeter type are estimated in operation today
What could we done in the short & mid term horizon (next 2-3 years) for a better coexistence?
Aerodrome mitigation actions are necessary to protect RadAlt safety of life function

Interim France 5G policy implemented by DGAC FR & Spectrum Management (ANFR) authorities:

Safe area free of 5G stations (red) to protect RadAlt critical function from interference
i

2100M N 6100M
zone de précaution 1000ft
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. 2100M h

400M 400M

400M 400M
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Annex#1

Detalled recorded data on
Tallinn (EETN 26) occurrrences
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Occurrence 20181129 0848 (REC=455303.dat, A/C Registered XXXTK) HMHIN*' m
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Occurrence 20190319_0792 (REC=471061.dat, A/C Registered XXXTJ) HMHIN*' m
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Occurrence 20190913 0848 (REC=496517.dat, A/C Registered XXXTK) HMHIN*' m
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Occurrence 20191010 0757 (REC=500398.dat, A/C Registered XXXTG) HMHIN*' m
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Occurrence 20191011 0757 (REC=500411.dat, A/C Registered XXXTG) Ill*°’THHl*°’TTI
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Occurrence 20191007_0769 (REC=502163.dat, A/C Registered XXXTH)
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Occurrence 20191226 0851 (REC=510769.dat, A/C Registered XXXTL) HMHIN*' m
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Occurrence 20191231 0744 (REC=511398.dat, A/C Registered XXXTF)
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Occurrence 20200518_0792 (REC=524444.dat, A/C Registered XXXTJ) HMHIN*' m
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Occurrence 20190402 0741 (REC=472942.dat, A/IC Registered XXXTE) HMHHI" m
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Annex#2

Location of radio sources
close to Tallinn (EETN 26) approach
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DME 08 CH 20%fs > % 4

10444 DME 26 CH 30X

‘FLksenroute VOR/DME 1054/991 MHz
., BMEB9X 1083/1020 MHz

£l

- Iae surc: htts//riror.om/

Exhaustive list (supported by the courtesy of Estonia Spectrum Management Authority https://www.ttja.ee/)

Surface Movement Radar @ 9 GHz
C band VSAT 4 km apart from aerodrome (uplink ~ 6 GHz, downlink ~ 4 GHz)

Enroute DME 59X (80 NM range @ FL500)
Approach DME CH20X or CH30X (25 NM range)

High isolation to these sources (frequency & distance to occurrences) allows to discard them as the likely cause
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© ATR. All rights reserved. Confidential and proprietary document.

This document shall not be reproduced or disclosed to a third party without the
written consent of ATR. This document and its content shall not be used for any
purpose other than that for which it is supplied.

ATR, its logo, the distinctive ATR aircraft profiles and patented information
relating to the ATR aircraft are the exclusive property of ATR and are subject to
copyright. This document and all information contained herein are the sole
property of ATR. No intellectual property right is granted through, or induced by,
the delivery of this document or the disclosure of its content.

The statements made herein do not constitute an offer or a representation. They
are based on the mentioned assumptions and are expressed in good faith.
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