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200 ft 1000 ft 2000 ft 5000 ft+

Altimeter In-band
ME CDF NCD ME CDF NCD ME CDF NCD ME CDF NCD

NCW) N/B N/B -64 -80 -78 -75 -86 -85 -82 -93 -91 -88
A -56 N/B N/B 78 76 N/B -94 -91 -86
o -59 -58 N/B -81 -79 72 -91 -89 -88 -97 -95 -90
e -56 N/B N/B 78 -76 -65 -93 -91 -85
it -59 -57 N/B 79 -78 N/B -91 -89 -87 -96 -94 -89
(BFRABE;W) N/B N/B N/B 77 -76 N/B -88 -86 -84 -94 -91 -86
((F;Kfom 77 -76 N/B -93 -90 N/B -82 -80 N/B

(%AZC " 78 76 N/B -97 -93 N/B -95 -90 N/B

(EF’JCW) -61 -61 N/B -69 -68 -62 -74 -74 -68 -84 -83 -74
([F)KAZC " -61 -61 N/B -68 -66 -63 73 -72 -69 :2421 :gg ;?
(E;;CW) -62 62 -52 75 75 72 -81 -81 -76 :g? :gg ZSZ
E2 65 65 N/B 78 78 N/B 84 83 N/B o :gg 5
I(le\él nQ“TAEZC) -84 -103 -101 -103 (5000 ft), -95 (7000 ft)
ITM RTCA -80 -85 -107 (5000 ft), -97 (7000 ft)

(dBm/MHz)
B ESECTRLEWMEZRF TR (Unit: dBm/MHz)
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-20

—ITM
40 ——I|TM including ICAO safety margin
60  SGENAIVATLEMBENODETHRED
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Interference signal power (dBm/MHz)

-140
100 1000 10000

Altitude (ft)
RTCA ReportEZE(E (RTCAITM) EDLEER HEBHREDEEME (ITU-R M.2059) ED LEE

Altitude(ft)Ty | ATEC ITM RTCA ITM Difference Altitude(ftyTy | ATEC ITM ITU-R M.2059 | Difference
pe (dBm/MHz) (dBm/MHz) (dB) pe (dBm/MHz) (dBm/MHz) (dB)
200 -95 112 +17 200 -95 117 +23

1000 -107 -103 -4 1000 -107 -117 +10
2000 -117 - - 2000 -117 -117 0
5000 -117 -119 +2 5000 -117 -117 0

ATEC ITM, RTCAITME LWITU-R M.2059D FHFAE L ELMEIFIELVEE 7
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-20
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Interference signal power (dBm)

-140

RTCA Report & #{E (RTCA ITM) &M tLER

ATEC ITM RTCA ITM Difference Altitude(ftyTy | ATEC ITM ITU-R M.2059 | Difference
(dBm) (dBm) (dB) pe (dBm) (dBm) (dB)
-62 -56 6 200 -62 -53 -9

Altitude
(ft)/Type

1000
2000
5000

FAmEY XA (IITM) , €47

Interference Tolerance Mask, Out-band, All category

*‘%

—|TM
—|TM including ICAO safety margin
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200 ft 1000 ft 2000 ft 5000 ft+

Altimeter In-band

ME CDF NCD ME CDF NCD ME CDF NCD ME CDF NCD
NCW) N/B N/B -64 -80 78 75 -86 -85 -82 -93 -91 -88
A -56 N/B N/B 78 76 N/B -94 -91 -86
(BF;;(;V%) -59 -58 N/B -81 -79 72 -91 -89 -88 -97 -95 -90
e -56 N/B N/B 78 -76 -65 -93 -91 -85
it -59 -57 N/B 79 -78 N/B -91 -89 -87 -96 -94 -89
(BF;A%W) N/B N/B N/B 77 76 N/B -88 -86 -84 -94 -91 -86
((F;Kfom 77 -76 N/B -93 -90 N/B -82 -80 N/B
g;fc " 78 76 N/B -97 -93 N/B -95 -90 N/B
(EF’JCW) 61 -61 N/B -69 -68 62 74 74 -68 -84 -83 74
o -61 61 N/B -68 -66 -63 73 72 -69 :2421 :gg ;?
(E;;CW) -62 62 -52 75 75 72 -81 -81 -76 :g? :gg ZSZ
(E;fcw) -65 -65 N/B 78 -78 N/B -84 -83 N/B 228 :gg :gg
'L“B" nﬁhTAEZC) -84 -103 -101 -103 (5000 ft), -95 (7000 ft)
ITM RTCA -80 -85 -107 (5000 ft), -97 (7000 ft)

(dBm/MHz)
(Unit: dBm/MHz)
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Interference Tolerance Mask, In-band, Category 1
-20
—ITM

= |TM including ICAO safety margin
-40

-60
-80

L
» \ —

-120

Interference signal power (dBm/MHz)

-140
100 1000 10000

Altitude (ft)

12



415

Altimeter

A-1
(FMCW)

B-1-1
(FMCW)

B-1-2
(FMCW)

B-2-1
(FMCW)

B-2-2
(FMCW)

B-3
(FMCW)

C-1
(FMCW)

C-2
(FMCW)

D-1
(FMCW)

D-2
(FMCW)

E-1
(FMCW)

E-2
(FMCW)

ITM ATEC
(dBm/MHz)

ITM RTCA
(dBm/MHz)

B D5

- LEULME (BT 3

1)1) , 200 ft

YR,
ENR
L_/

200 ft
Center Frequency Center Frequency Center Frequency Center Frequency
3.85 GHz 3.95 GHz 4.05 GHz 4.55 GHz

ME CDF NCD ME CDF NCD ME CDF NCD ME CDF NCD
N/B N/B N/B N/B N/B N/B N/B N/B N/B -16 -16 N/B
-11 -10 N/B -17 -16 N/B -17 -16 N/B -13 -12 N/B
N/B N/B N/B -9 N/B N/B -14 -13 N/B -18 -17 N/B
-14 -13 N/B -18 -17 N/B -18 -17 N/B -15 -13 N/B
-12 -11 N/B -19 -18 N/B -19 -18 N/B -14 -12 N/B
-16 -15 N/B -18 -17 N/B -19 -18 N/B -9 N/B N/B
N/B N/B N/B N/B N/B N/B -14 -13 N/B -12 N/B N/B
N/B N/B N/B N/B N/B N/B -12 N/B N/B N/B N/B N/B
N/B N/B N/B N/B N/B N/B N/B N/B N/B N/B N/B N/B
N/B N/B N/B N/B N/B N/B N/B N/B N/B -5 -5 -5
-19 -17 -12 -20 -19 -14 -18 -16 -13 -10 -8 -6
-22 -20 -13 -22 -20 -17 -22 -21 -17 -17 -17 -14

-28 -28 -28 -24

-21 -22 (FPILBlIR#43.93 GHz)

(Unit: dBm)
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wmENTHSORELETME (A 731J1) , 1000 ft
1000 ft
Altimeter Center Frequency Center Frequency Center Frequency Center Frequency
3.85 GHz 3.95 GHz 4.05 GHz 4.55 GHz

ME CDF NCD ME CDF NCD ME CDF NCD ME CDF NCD
A-1
AV N/B N/B N/B -10 -9 N/B 13 11 N/B .23 23 17
B-1-1 15 14 N/B 22 -20 N/B 21 -20 N/B -18 -16 N/B
(FMCW)
B-1-2 N/B N/B N/B 13 12 N/B -18 17 N/B 22 21 11
(FMCW)
B-2-1 -18 17 N/B 22 21 N/B 22 21 N/B -18 15 N/B
(FMCW)
B-2-2 -16 15 N/B 23 22 -10.9 -23 23 12 -19 -16 N/B
(FMCW) :
B-3 -20 -18 N/B 22 21 N/B 23 21 N/B 12 11 N/B
(FMCW)
C-1
. N/B N/B N/B N/B N/B N/B -15 13 N/B 15 12 N/B
C-2 N/B N/B N/B 15 12 N/B -18 14 N/B 15 13 N/B
(FMCW)
D-1
) N/B N/B N/B N/B N/B N/B N/B N/B -16 N/B N/B N/B
D-2
D N/B N/B N/B -8 N/B -8 N/B N/B -18 N/B N/B 5
E-1
. .25 -23 -20 -28 -26 .24 -25 23 21 -15 13 11
E-2 .28 25 23 28 .26 25 29 -28 -26 24 23 22
(FMCW)
ITM ATEC
(dBm/MHz) -34 -34 -35 -30
ITM RTCA

[T RTC/ 27 -30(ehil K #03.93 GHz) (Unit: dBm)
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mIENTHEORELEME (A7 3T J1) , 2000 ft
2000 ft
Altimeter Center Frequency Center Frequency Center Frequency Center Frequency
3.85 GHz 3.95 GHz 4.05 GHz 4.55 GHz

ME CDF NCD ME CDF NCD ME CDF NCD ME CDF NCD
A-1
(FMCW) N/B N/B N/B -13 -1 N/B -16 -13 -9 -31 -31 -31
B-1-1
(FMCW)
B-1-2
(FMCW) -9 N/B N/B -17 -14 -10 -22 -20 -16 -26 -24 -20
B-2-1
(FMCW)
B-2-2
(FMCW) -20 -18 -14 -27 -25 -20 -27 -25 -21 -20 -18 -11
B-3
(FMCW) 24 -21 -17 -26 -24 -20 -27 -25 -20 -16 -14 ~14
C-1
(FMCW) N/B N/B N/B N/B N/B N/B -16 N/B N/B -15 -12 N/B
C-2
(FMCW) N/B N/B N/B N/B N/B N/B -12 N/B N/B N/B N/B N/B
D-1
(FMCW) N/B N/B N/B N/B N/B N/B N/B N/B -18 N/B N/B N/B
D-2
(FMCW) N/B N/B N/B -12 -11 -12 -21 -20 -21 N/B N/B -9
E-1
(FMCW) -29 -27 -22 -30 -28 -26 -28 -26 -23 -17 -16 -13
E-2
(FMCW) -31 -29 -26 -31 -30 -27 -32 -31 -29 27 -26 .25
ITM ATEC
(dBm/MHz) -37 -37 -38 37
ITM RTCA

(dBm/MHz) (Unit: dBm)
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A FSORELZME (A T3 U1) , 5000 ftbl £

More than 5000 ft

Altimeter Center Frequency Center Frequency Center Frequency Center Frequency
3.85 GHz 3.95 GHz 4.05 GHz 4.55 GHz

ME CDF NCD ME CDF NCD ME CDF NCD ME CDF NCD
A-1
o) -8 N/B N/B 15 12 -9 -18 15 12 -30 .26 .23
B-1-1 21 -18 13 27 24 -19 27 24 -19 23 -20 13
(FMCW)
B-1-2 11 -8 N/B -19 15 -10 24 21 -16 28 24 220
(FMCW)
B-2-1 .24 -20 -16 28 -24 -20 27 24 -19 22 -20 N/B
(FMCW)
B-2-2
e .22 -18 14 -28 -25 21 -29 -25 21 22 -20 -10
B-3 25 .22 -18 28 25 -20 -29 25 20 18 -16 N/B
(FMCW)
C-1
(FMCW)
C-2
(FMCW)
D-1
) N/B N/B N/B N/B N/B -12 24 N/B 24 N/B N/B N/B
D-2 5 N/B 5 A7 N/B 17 .25 N/B 25 N/B N/B 14
(FMCW) 6 N/B -6 -18 N/B -18 .26 N/B -26 N/B N/B 15
E-1 .32 -30 -26 -34 -32 .29 -31 -29 27 -20 -18 7
(FMCW) .32 -29 -28 -33 -31 -31 -31 28 28 -20 -18 7
E-2 .35 -32 -30 -35 .32 .30 .37 -34 -31 .31 .28 -26
(FMCW) -34 -32 -32 -34 -31 -29 -36 -33 -32 -30 -28 -26
ITM ATEC
o -41 (5000 ft), -40 (7000 ft) -41 (5000 ft), -40 (7000 ft) -43 (5000 ft), 42 (7000 ft) -37(5000 ft), -36(7000 ft)
ITM RTCA -36 (5000 ft), -20 (7000 ft) (FDrE K

-34 (5000 ft), -13 (7000 ft)

(dBm/MHz) #73.93 GHz) (Unit: dBm)



Interference signal power (dBm)

Interference signal power (dBm)

AN TSSO TFHmE< XY (ITM)

Interference Tolerance Mask, Out-band,
3.85GHz, Category 1

-20
._‘
—— o
-40 e @
-60
-80
-100
-120 —_—|TM
—I|TM including ICAO safety margin
-140
100 1000 10000
Altitude (ft)
Interference Tolerance Mask, Out-band,
0 4.05GHz, Category 1
F
-40 N
-60
-80
-100
-120 —I|TM
—|TM including ICAO safety margin
-140
100 1000 10000

Altitude (ft)

Interference signal power (dBm)

Interference signal power (dBm)

-100

-120
1

-100

-120

YR,

E

g

(73U, RRESR!

Interference Tolerance Mask, Out-band,
3.95GHz, Category 1

—‘\_._._
—_—I|TM
—|TM including ICAO safety margin
00 1000 10000
Altitude (ft)
Interference Tolerance Mask, Out-band,
4.55GHz, Category 1
F
‘\m
—_—I|TM
—|TM including ICAO safety margin
100 1000 10000
Altitude (ft) 17



mIEANTFHEOFSmE< X2 ITM) (B73Y1) , €RKR#

Interference signal power (dBm)

-20

-40

-60

-80

-100

-120

-140

YR
ENR
L/

Interference Tolerance Mask, Out-band, Total, Category 1

 —
+
S S
— .
—|TM
=—|TM including ICAO safety margin
100 1000 10000

Altitude (ft)

18
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1

1

J

BN 5D

Altimeter

ME CDF
F-1-1
(FMCW) -83 -83
F-1-2
(FMCW)
F-2
(FMCW) -89 -89
G-1-1
(Pulse) -88 -81
G-1-2
(Pulse) -87 -80
G-2
(Pulse) -84 =77
G-3
(Pulse) -82 -80
G-4
(Pulse) -81 -74
H-1
(FMCW) -70 -69
-1
(FMCW) -88 -81
J-1
(FMCW) -87 -80
ITM
ATEC -95
(dBm/MHz)
IT™M
RTCA -112
(dBm/MHz)

A

~

Ll

NCD ME

In-band

CDF

-107

-103

NCD

*HELEUME (B

200 ft 1000 ft 2000 ft

ME

-106

-102

-106

-111

-106

-106

-102

N

w,\l

CDF

-105

-102

-104

-111

-106

-105

-102

-117

-119

VOR.
ENR

)2,3) ~

NCD

(Unit: dBm/MHz)
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Interference

-20

-40

Interference signal power (dBm/MHz)

-60

-80

-100

-120

-140

\

100

YA (ITM) (A7312,

Tolerance Mask, In-band, Category 2, 3

—_—I|TM
= |TM including ICAO safety margin

1000 10000
Altitude (ft)
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200 ft
Center Frequency Center Frequency Center Frequency Center Frequency

Altimeter 3.85 GHz 3.95 GHz 4.05 GHz 4.55 GHz

ME CDF NCD ME CDF NCD ME CDF NCD ME CDF NCD
F-1-1
(FMCW) -30 -30 N/B -28 -28 N/B -29 -30 N/B -26 -26 N/B
F-1-2
(FMCW)
F-2
(EMCW) -29 -28 N/B -28 -28 N/B -30 -30 N/B -25 -25 N/B
ci 18 15 31 N/B 46 43 -30 27
(Pulse)
G-1-2 -18 15 -31 N/B 46 43 -30 27
(Pulse)
E2 -44 -42 -47 -44 -56 -52 -32 -30
(Pulse)
G-3 -34 .28 -43 -37 .52 47 -38 -32
(Pulse)
G4 -39 -33 45 -40 .55 .50 -36 =
(Pulse)
H-1
(FMCW) -38 -35 -47 -43 -55 -51 -47 -43
I-1
e N/B N/B N/B N/B N/B N/B -7 N/B
J-1
T -18 -15 -31 N/B -46 -43 -30 -27
IT™M
ATEC -50 -53 -62 -53
(dBm/MHz)
IT™M
RTCA -56 -48(H 0B $13.93 GHz)
(dBm/MHz)

(Unit: dBm)



- LxME (572 3) 1000 BN

AN
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1000 ft
Center Frequency Center Frequency Center Frequency Center Frequency

Altimeter 3.85 GHz 3.95 GHz 4.05 GHz 4.55 GHz

ME CDF NCD ME CDF NCD ME CDF NCD ME CDF NCD
F-1-1
(EMCW) -30 -22 N/B -28 -23 N/B -29 -28 N/B -27 -25 N/B
F-1-2
(FMCW) -36 -29
F-2
(EMCW) -29 -23 N/B -30 -25 N/B -31 -29 N/B -26 -25 N/B
Gl 27 .25 41 -40 .58 57 -40 -39
(Pulse)
G-1-2 -48 -44 -52 -48 -64 .59 -38 -33
(Pulse)
G-2

-39 -20 -53 -24 -66 -23 -46 -26
(Pulse)
G-3 -39 .37 -47 -35 .58 49 -36 .28
(Pulse)
s -39 -38 52 48 62 59 -50 47
(Pulse)
H-1
(FMCW) N/B N/B N/B N/B N/B N/B -10 -10
I-1
(FMCW) -14 N/B
J-1
(FMCW) -19 N/B
IT™M
ATEC -54 -59 -72 -56
(dBm/MHz)
IT™M
RTCA -52 -56(H 0B K $13.93 GHz)

(dBm/MHz) 3



YR,
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—_— — N
+H- 1 T2 7% H- \ S
™ 2 V)BT =] )
=z e —1- ’ ’
2000 ft
Center Frequency Center Frequency Center Frequency Center Frequency
Altimeter 3.85 GHz 3.95 GHz 4.05 GHz 4.55 GHz
ME CDF NCD ME CDF NCD ME CDF NCD ME CDF NCD
F-1-1
(EMCW) -29 -28 N/B -28 -26 N/B -29 -28 N/B -26 -25 -9
F-1-2
(FMCW)
F-2
(EMCW) -28 -27 N/B -29 -28 N/B -30 -29 N/B -25 -24 -9
G-1-1 -28 27 47 -46 -64 .63 -45 -44
(Pulse)
G-1-2 51 51 56 55 68 67 40 -39
(Pulse)
G-2 -50 -50 -66 -66 -77 -76 -60 -60
(Pulse)
G-3 .50 .50 43 43 .60 .60 53 52
(Pulse)
G 46 46 70 .65 .66 66 69 65
(Pulse)
H-1
(FMCW) N/B N/B N/B N/B N/B N/B 13 -10
I-1
(FMCW)
J-1
(FMCW)
IT™
ATEC -57 -76 -83 -75
(dBm/MHz)
IT™
RTCA -61 -69(H iy E K $43.93 GHz)
(dBm/MHz)

(Unit: dBm)



Interference signal power (dBm)

Interference signal power (dBm)

wEN TSSO TFHmE<Y X0 (ITM)

-100

-120

-140

Interference Tolerance Mask, Out-band,
3.85GHz, Category 2,3

—|TM
= |TM including ICAO safety margin

100 1000 10000
Altitude (ft)

Interference Tolerance Mask, Out-band,
4.05GHz, Category 2,3

o T

—_

—|TM
—|TM including ICAO safety margin

100 1000 10000
Altitude (ft)

Interference signal power (dBm)

Interference signal power (dBm)
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ENR
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(Bh7312,3) , BUKESR

Interference Tolerance Mask, Out-band,
3.95GHz, Category 2,3

-20
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._

-60 \

80 \
-100
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-140
100 1000 10000
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Interference Tolerance Mask, Out-band,
4.55GHz, Category 2,3
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-40
._

-60 \

-80 \

-100

-120 —_—|TM

—|TM including ICAO safety margin
-140
100 1000 10000

Altitude (ft) 25



AN TSSO TFHmE< XY (ITM)

Interference signal power (dBm)
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-80

-100

-120

-140

Interference Tolerance Mask, Out-band, Total, Category 2, 3

—_—I|TM
= |TM including ICAO safety margin
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10000
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SCHEDULE (2/2)

RA manufacturer and

SC-239/WG-119 e Barty

End of june
Monday 27th:

11lam to 12pm ng

April
2022

l draft
RA manufacturers PFD and 3rd party
coalescing. Needed to get rational and to get

confidence on the max achievable PFD that
will serve for the DO/ED (ref previous slide)

Status and GO for AUgUSt
2022

internal final

April Max
2022 nggevable Beg July 2022
discussion

First Draft (RF

Test case and procedure, PFD placeholder,
Example with real world interference SG-5/5G-2

Final Draft
ready for
FRAC/OC

Note: Between april 8th and 27th
june: Working Sessions decision

left to the SG chairs
End Sept End of Mid-Nov 15 Dec
2022 Oct 2022 2022 2022

Comment
resolution with
plenary

FRAC/OC

30 days 15 days

!

Plenary in-person (in Plenary
working meetings) end virtual end o
of sept 2022. Sept 26th of oct 2022 Publication of the

(4days) (Start on Tuesday) document DO/ED

Consider having a discussion on
the opportunity to have an in-

person plenary for comment
resolution

FINAL MOPS : Dec 2023
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