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SUMMARY

Asterix message “1048/260, ACAS Resolution Advisory Report™ indicates that airplane is
in ACAS RA condition. But in some cases, all zero 1048/260 reports are received through
Mode-s radar. This paper gives brief information about all zero 1048/260 handling at ATM
system

1. INTRODUCTION

1.1 Main differences between Mode-S radar and SSR radar are the features related to the
vertical intension message handling and ACAS Resolution advisory message handling. ATM controller
can receive active ACAS RA message through “Data Item 1048/260, ACAS Resolution Advisory
Report” from the airplane.

1.2 Because ACAS message started from a transponder, flows to Mode-S Radar and finally
feeds to CWP screens at ATM server system, some radar or ATM system rejects 1048/260 Item, the
controller cannot instantaneously check active RA situation at an airplane. It can be cause of, a situation
which can lead to aircraft incidents. So, Data Item 1048/260 message handling feature must be checked
in case of installation of new ATM system or new radars.

1.3 This IP provides the ATM system with operation experience about “False ACAS alarm
from Empty RA message”.

2. DISCUSSION

2.1 All zero ACAS RA message received through MODE-S radar.

In 2017, Incheon Int’l Airport Corporation (I1AC) completed the construction of new ATM system with
two Mode-S radar including Mode-S Dap functionality. After completion of the project, controllers
experienced some ACAS alarm messages at their CWP screen several times a month. 11AC engineers
checked whether or not those ACAS reports are real, and analyzed Asterix CAT048/260 message.
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Specification of “1048/260, ACAS Resolution Advisory Report” is as follows:
5.2.26 Data Item 1048/260, ACAS Resolution Advisory Report

Definition:  Currently active Resolution Advisory (RA), if any, generated by the
ACAS associated with the transponder transmitting the report and
threat identity data.

Format: Seven-octet fixed length Data ltem.

Structure:

Octet no. 1 Octet no. 2
56 |55 [54 [53 |52 |51 |50 |49 |4 Ja7 |46 |45 |44 l43 42 Jad

Octet no. 3 Octet no. 4

40 [39 [28 [37 [36 [35 [34 [33 [32 [31 [30 [29 |28 [27 Ppe |25
MB DATA

Octet no. 5 Octet no. 6

24 23 22 21 o [19 18 |17 16 |15 14 [13 [12 [11 Jio o

Octet 7
e 7 b 5 b B P I

bits-56/1 (MB Data) 56-bit message conveying Mode S
Comm B message data of BDS
Register 3,0.

Encoding Rule:
This item shall be present when a Resolution Advisory has been generated in the
last scan.

NOTES
1. Refer to ICAQO Draft SARPs for ACAS for detailed explanations.
<Asterix Cat048 specification>
most of time when CWP ACAS message is activated, 1048/260 message is padded with all zero. The
situation where the manufacturer of ATM system insists that “This item shall be present when a
Resolution Advisory has been generated in the last scan” means that it is real ACAS message. But flight

traffic situation did not matched on the condition of generating ACAS RA message. It means even there
is no adjacent air-traffic, the aircraft transmitted all zero ACAS message to Mode-S Radar.

2.2 Information about Empty RA message at Eurocontrol Document.

According to the Eurocontrol document (Analysis of RA Downlink data') , BDS30 empty RA message
is a well-known bug which has not been fixed yet. It means that all zero 1048/260 message is wrong

! Eurocontrol working paper, Analysis of RA downlink data, Performance and safety aspects of short-term
conflict alert — full study pass project. 30-03-2009, pass/wal/wp4/38



DAPs WG/3 - IP/10

Agenda Item 4
12-15/05/20

ACAS RA message. This can be also applied to real aircraft traffic situations. When radar receives all
zero RA message from an aircraft, it signifies that the aircraft does not have any adjacent aircraft traffic
near its flight boundary.

2.3. BDS-30 Content
2.3.1. TSO-C119A format
2.3.1.1. TSO format is used by TCAS v6.04 and by TCAS v7.0 coupled with a TSO-C119A
Mode-S transponder. TSO format contains only the ARA and the RAC part.
2.3.1.2. Below are the field positions within BDS-30. Iltem 260 of Asterix category 48
contains only these 7 bytes.
Bit 33-40 41-54 55-58 59-88
BDS1=3 | BDS2=0 ARA RAC empty
<ACAS RA specification>
Number of captured RA Downlink messages
el e Mpty e N0 @empty
140000 2710 o581 3000
120000 %\ f < 2500
1189
80000
- 1500
60000
40000 - 1000
41342 N
20000 s 500
0 . — 19000 . 0
«Qo” «\Q' 4‘\\ «0 %Q\ %Qsﬂ" %Q‘b
7 s s s 7 7 s
Q Q Q Q Q Q Q
L . . S N

Figure 15: Number of collected RA downlink messages

<Eurocontrol research result at “Analysis of RA downlink data”>
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The following picture is the example of all zero ACAS RA message. All zero ACAS RA message is
discovered seldom at the 24 7 radar data recordings. Even for ACAS RA situation, real ACAS RA
messages, which start with all zero RA message, will be followed by real ACAS RA message and
finishes with all zero RA message.

B ROM_A2017072160.5¢ - VisualAs

File DateFilter Range(Map) View Map Generate Iool Help

He Dist b Niwv
COME 08:43:46.02 57 1k 153 82 71C279 2

7270

8 9 & B Cc D E

043F6DEL 0z 1B 3D 61 03 E0 39 29 &D
043F6D94 62 OE BB 03 1A EE OF 08 (C4 38 EB F¢ 71 C2 79 80
043F6DAA 80 OE 20 40 30 00 00 00 00 0O 00 30 00 42 FF E1
043F6DBA 06 74 1B 3D 61 04 E0 0A B2 6D DA 07 96 00 95 EE

CAT 30 —> Categoria 48  [Plots v Pistas]
LONG 002B -> Longitud 43 bytes
FSP FF210780—> Espec. Campos 11111111 10000001 00000111 10000000
741B  —» Estacion Radar SAC=11g [?77777] SIC= 27 [777777]
140 306103-> Hora UTC. 4022531 [x 1-128 Sgds = 31426.023 Sgds] = 08:43:46.02
020 E0 -5 De=c. PlotsPista’ ModsS 11-Call+PSR  REAL
040 3929 —> Distancia 14633 = 1256 NH = 57 16 WK
6DE2  —> Acimut. ... 28002 = 260-65536 = 163.82 Grados
070 OEB8 —> Codigo 34 octal 7270 Valido
090 0314 -» Codigo C binario 19850 Valido [6050 Metros]
130 EE —» Caracteristicas Subzanpos :
aF —> G55SR runlength 15 [= 360-8192 Grados] = 0.659 Grados
og —» EER replies & Respuestas
C4 —» GER Amp replies: -&0 dBEm
38 —» PSR Amplitud 56 dEm
EE —> Range (PSR-SSR)

Azim (PSR-SSR)
220 71C279 > Direc. Aeronave 71C273
120 an —> Doppler Speesd

800E —» SubCampo CAL

- 2 ARC= 25 piss
260 300000-> Rescl. Advisory
000000-> Resol . Advisory
00 -3 Resol. Advisory

<Empty RA message case (1048/260 ACAS )>

2.2 Real ACAS message receiving case
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Eile DstsFilter Range(Map) View Map Generate Tool Help
| \mmu

ZSoms ssmsss mm oCon

0 2 3 4 & 8 9 A B C

043F2707 UD 31 FF C1 07 1B 3D 5C 03 EO 24 0D €D
043F2717  CO OE B8 03 13 EE 19 07 C4 37 EA F3 71 C2 79 04
043F2727 14 BB E7 4D 20 80 80 0D 20 40 30 C2 00 29 F4 09
043F2737 B6 30 00 44 FF E1 06 74 1B 3D 5C 07 ED 02 F4 6F

ategoria........ 46 [Flots y Pistas)
LONG 0031 —> Lemgitud. i 49 bytes
[FSP FFC10760-> Espe Campos | 11111111 11000001 00000111 10000000
741B -> Estacion Radar. : SAC=116 [?77?77] SIC= 27 [?72277]
0 Sptenal) hora ioe 4021251 [= 1-128 Sgds = 31416 023 Sgds] = 08:43:36.02
020 E0  —> Desc. Plot-/Pista: ModeS al1-Call+PSR  REAL
040 3A0D > Distancia..... 14861 = 1-256 WM - 58,05 NM
6DCO  —» Acimut. ... 26096 x 36065536 - 154 34 Grados
070 OEBE - Codigo 3/A octal 7270 Valido
090 0313 -> Codigo C binaric: 19675 Valido [5996 Hetros]
130 EE  -> Caracteristicas.: Subcanpos:
13 -> SSR runlength 25 [= 360-8192 Grados] = 1. 099 Grados
07  —> SER replies 7 Respuestas
C4 -3 SSR Anp replies: —60 dEm
37 -3 ESR Anplitud. . 55 dEn
EA  —> Range (PSRSSR)
F3 -5 Azim (PSR-SER)
220 71C279-> Direc. Aercmave. : 710279
240 0414BB—> Identificador ABRB944
E74D20-> de Asronave
120 80 > Doppler Speed. .

200D > SubCampo CAL, ..
230 2040 —> Capac. ComusACAS. COM- Wiwel 2 ARC- 25 pies
260 30C200-> Resol. Advisory

29F409-> Resol. Advisory

B6  -> Resol. advisory

<Real RA message case (1048/260 ACAS )>

In the following Real RA message case, 1048/260 message is received as “C200 29F4 09B6”. ATM
system at Incheon Airport labeled the target as ACAS alarm marker through CWP screen.

If Radar system misses or rejects BDS30 message and ATM system cannot handle ACAS message, a
ATM controller cannot check real RA situation at the aircraft and will not be able to respond
appropriately to fix ACAS situation at the controlled aircraft.
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ABC1123 33
A120

<Target labeling scheme for ACAS situation (Incheon airport ATM system) >

3. DISCUSSION

If there is more information about Empty RA message handling, we would like to hear and share at the
Working Group.

ACAS message handling feature at ATM system must be checked on at its installation stage following
the ACAS message flow.
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INTRODUCTION

1. Main differences between Mode-S radar and SSR radar are the features related to the
vertical intension message handling and ACAS Resolution advisory message
handling. ATM controller can receive active ACAS RA message through “Data Item
1048/260, ACAS Resolution Advisory Report” from the airplane.

2. Because ACAS message started from a transponder, flows to Mode-S Radar and
finally feeds to CWP screens at ATM server system, some radar or ATM system
rejects 1048/260 Item, the controller cannot instantaneously check active RA situation
at an airplane. It can be cause of, a situation which can lead to aircraft incidents. So,
Data Item 1048/260 message handling feature must be checked in case of installation
of new ATM system or new radars.

3. This IP provides the ATM system with operation experience about “False ACAS
alarm from Empty RA message”.

Aircraft Mode-S

‘ ATC system
(CWP)

Transponder ‘ ~ Mode-5S Radar
(Multi mode receiver) (interrogation strategies)




Example of Empty RA ACAS message

€1, ROM_A20170721692

=t - Visual A5

File DataFilter Range(Map) View Map Generate Tool Help

3=

Men=zaje FPlot
1417335 COME

Df f=et i
D43FeDEA 30
043FRD3A 62
D43F6eDAM 80
043FRDBA 06

CAT 30 -3
LONG 002B -
FSE FEE810780-:
010 7418 -

140 306103-:
nzo0  ED -
040 3929 —:

BDEZ  —>

070 OEBE —:
090 0314 -»

JEE

08:43:46.02 57.16 153 .82 7270 19850 8

1 2 3 4 5

) lpoion
Categoria. ... .. .:
Longitud. .......:
E=zpec. Campos. . . :
Eztacion Radar..:

Desc. Plot-Pista:
Distancia.......:
Aocimut. . ... ...
Codigo 3-& octal:
Codigo C binario:

0o 2B FF 81 07 &0
OE B& 03 14 EE OF
OE 20 40 30 00 00
74 1B 3D el 04 EO

| 1 B | | v o o o 8 0| 6| 2|
Hora Acim  Codd A1tC Hresp Flags AL Hiy Ident ! C

F1C279 2

7 85 9 &4 B C D E F
74 1B 3D 61 03 E0 39 29 6D
08 C4 35 E&§ F4 71 C2 79 80
oo 00 o0 00 30 00 42 FF El
04 B2 6D D& 07 96 00 35 EE

43 [Flot= v Pista=]
43 bytes
11111111 10000001 00000111 10000000
SIC= 27 [1717]
4022531 [= 1-128 Sgds = 31426 .023 Sgd=s] = 08:43:46.02
ModeS AL1-Call+PSRE REAL

14633 = 17256 WM
28007 = 360-65536
7270 Valido

19850 Valido

57.16 HM
153 .82 Grados

[6050 Hetro=]

130 EE -» Caracteristicas.: Subcanpos:
0F -3 SSE runlength. . : 15 [= 3608192 Grado=s] = 0.659 Grados
ng -» B55SF replies....: 8 Eespuestas
C4 -3 SSE Amp replie=: —60 dBm
aa -» PSR Amplitud.. .: 56 dBm
EB - Range (PSR-55R):
F4 -» Azim (PSR-SSR).:
220 71C279-: Direc. Aeronawe.: 71C279
120 a0 -» Doppler Speed. . .:
800E -3 SubCampo CAL. .. . :
Fapeaa) 24 i =) B~ L e || § ECES o=t 1veh 2 ARC= 25 piES
260 300000-» Fe=zol. Advisory. :
000000-» Fesol. Advisory. :
oo —» Fe=zol. Advisory. :

Data Item 1048/260, ACAS Resolution Advisory Report

Definition:  Currently active Resolution Advisary (RA), if any, generated by the
ACAS associated with the transponder transmitting the report and
threat identity data.

Format: Seven-octet fixed length Data Item.

Structure:

Qctet no. 1 QOctet no. 2

56 |55 |54 [53 [52 |51 [50 |49 las [47 J46 45 |44 Ja3 Ja2 |41

Qctet no. 3 Qctet no. 4

40 [39 [38 [37 |36 [35 [34 [33 [32 [31 [30 [29 28 27 [ 25
MB DATA

QOctet no. 5 Qctet no. 6

24 [23 [22 21 20 |19 [18 [17 |16 J15 14 13 J12 J11 o |9

Qctet 7

8B 7 b 5 4 3 P T

bits-56/1 (MB Data) 56-bit message conveying Mode S
Comm B message data of BDS

Register 3,0.

Encoding Rule:

This item shall be present when a Resolution Advisory has been generated in the
last scan.

NOTES
1 Refer to ICAO Draft SARPs for ACAS for detailed explanations.




Research about All zero RA mesaage

2.3.

BDS-30 Content

2.3.1. TSO0-C119A format

2.3.1.1. TSO format is used by TCAS v6.04 and by TCAS v7.0 coupled with a TSO-C119A

Mode-S transponder. TSO format contains only the ARA and the RAC part.

2.3.1.2. Below are the field positions within BDS-30. Item 260 of Asterix category 48

contains only these 7 bytes.

Bit 33-40 41-54 55-58 59-88

BDS1=3 | BDS2=0 ARA RAC empty

Information about Empty RA message at Eurocontrol Document.

140000
120000
100000
80000
60000
40000
20000

Number of captured RA Downlink messages

el oMty e 0T @mpty

2710

3000

11& / ]

- 2500

\\582 1720 / _
1423

- 2000

- 1500

- 1000
- 500

Figure 15: Number of collected RA downlink messages

According to the Eurocontrol document (Analysis of RA Downlink data) , BDS30 empty RA message is a well-known bug which
CAS RA message. This can be also applied to real aircraft

has not been fixed yet. It means that all zero 1048/260 messa?e IS wrong S RAm | _
rom an aircraft, it signifies that the aircraft does not have any adjacent

traffic situations. When radar receives all zero RA message
aircraft traffic near its flight boundary.

Eurocontrol working paper, Analysis of RA downlink data, Performance and safety aspects of short-term conflict alert — full study pass project. 30-03-2009, pass/wal/wp4/38
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"Real” ACAS case

File DataFilter

Range(Map)

View Map Generate Tool Help

|

Hensaje Plot
1416967 COME

Off=et

N43F2707
N43F2717
N43F2727
N43F2737

Canpo Hexad
CAT 30 -
LONG 0031 -3

FSE FFC10780->

B B|=| | 8| | o =

Hora Di=t

1 2 3 4 6

320 00 31 FF C1 07 80
CO0 0E B& 03 13 EE 19
14 B E7 4D 20 80 &80
Be 30 00 44 FF E1 06

Categoria. ... ...
Longitud. . ... . :
Espec. Campos...:

Aocim  Codd A1tz Hres

08:43:36.02 58.05 154.34 7270 19675 7

7 8 9 & B

74 1B 3D 5C 03 E0 34 OD 6D

| | o o | OO | 6| % ||
y Flags Ad  Hiv Ident VWelC
FIC279 2 AARA944

ApuntC

[ E F

07 C4 37 EA F3 71 C2 79 04
0D 20 40 30 C2 00 29 F4 09
74 1B 3D 5C 07 EO0 02 F4 &F

48 [Flots v Pista=s]

49 bytes

11111111 11000001 00000111 10000000

0io 741B -» Estacion Radar..: SAC=11p [7?979777] SIC= 27 [#?79?7]
140 3D5C03-» Hora UTC. .. ... . .: 4021251 [= 1-128 Sgd= = 31416.023 Sgds] = 08:43:36.02
2o ED —» De=c. Plot/Pista: HodeS Al1-Call+PSR REAL
040 340D -» Distancia.......: 14861 = 1-256 HY = GLB.05 HHY
6DCO —» Acimut..........: 28096 = 360-65536 = 154 .34 Grados
07o QEB8 -» Codigo 374 octal: 7270 Valido
0sn 0313 -» Codigo C binario: 19675 WValido [5996 Metro=s]
130 EE —-» Caracteristica=s.: Subcampos:
19 —» S5R runlength..: 25 [= 360-8192 Grado=s] = 1.099 Grados
07 —-» SER replies....: 7 Respuestas
C4 —» S5F Amp replies: —60 dBEm
a7 -» PSR Amplitud...: G5 dBEn
E& -» Range (PSE-SSE):
F3 -» Azim (PSE-SSR).:
220 71C279—>» Direc. Aeronawe.: 71C279
240 0414B8-> Identificador...: AARS944
E74020-> de Aeronave. .. .:
120 an —» Doppler Speesd. . .
ol =% sublampo Lal.
230 2040 -» Capac. Comuw ACAS: COM= Hivel 2 ARC= 20 pies
260 30C200-» Feszol. Advisory.
29F409-> Fesol. Advisory.:
BE —» Re=sol. Advisory.

ABC1123 33
A120




Discussion

e If there Is more information about Empty RA message
handling, we would like to hear and share at the Working
Group.

« ACAS message handling feature at ATM system must be
checked on at its installation stage following the ACAS
message flow.

« <Thanks Very much...>
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