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Background

State for PBCS Monitoring Suggestions from MAWG

States are required to establish surveillance MAWG meeting posted the idea to better present
mechanisms to verify that communication systems the technical details such as those in the Required

and surveillance systems meet RCP240/RSP180 Surveillance Performance (RSP) and Required
thresholds. Communication Performance (RCP) tables could
China is constructing mechanisms for more be better communicated to the APANPIRG. |
efficient performance issues detection. China RMA, ICAO, and the Chair supported the

idea. Stakeholders are encouraged to bring this
suggestion to the next FIT-Asia.




FIT Table

By Remote Ground Station (RGS) Ground Earth Station (GES)

‘ N ot j u St a b U rd e N Designator | Type | (only RGS/GES with message counts >100 recorded)

XXA SAT 3338 99.82 6041

XXF | SAT | 2000 99.7 3090
APKI | SAT | 44447
H H EUA1 SAT | 8345 99.5 11032
® Compliance against Annex FUAL__SAT 545 ﬂ
-ATSP IGI__ [ SAT| 123
EUA2 | SAT | 204
XXP | SAT | 7170 99.74 10155
¢ G roun d SySte m XXI SAT | 3020 99.83 1873
. NNGV VHF 234 449
'Ground'A|r NNG | VHE | 449
. NQZI | VHF | 384
-Aircraft MRVI | VHF
MHD1 | VHF

MSQI1 | VHF | 259
SCO1 VHF 723
® Quick reflection of performance ROV iy 25
KWLV VHF 141
KWL VHFE 525
KXX1 VHFE 1993

® Effective alarm, not perfect solution — & —wi
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Annex 717

The scope of monitoring programmes shall be adequate to evaluate communication
and/or surveillance performance, as applicable. Thus States and ATSP are required
to ensure the following compliance against the PBCS requirements:

® ATS units shall be provided with equipment capable of performance consistent with the
prescribed RSP specification(s).

« ...communication equipment which will enable them to provide ATS in accordance with
the prescribed RCP specification(s). |

« The prescribed RCP specification shall be appropriate to the air traffic services
provided.

« ...monitoring the performance of the infrastructure and the participating aircraft against
the appropriate RCP and/or RSP specifications, to ensure that operations in the '
applicable airspace continue to meet safety objectives. =7 N\N=



FIT Table

® ..monitoring the performance of the infrastructure and the participating aircraft against the
appropriate RCP and/or RSP specifications, to ensure that operations in the applicable
airspace continue to meet safety objectives.

FIR ZLLL
Criteria RSP180 =
Period Jan-June 2024 July-December 2024 FIR ZLLL
P 95% | 99.84% 95% | 99.84% —
@mm iy Count Vo <= | % <= “ Comnt Vo <= | % <= Criteria RSP180
@D Under Critria essage Counts essage Lounts Period Jan-June 2024 July-December 2024
90sec | 180sec 90sec | 180sec
By Ly 95% | 99.84% 95% | 99.84%
VHF 190957 9926 | 99.68 190684 9927 | 99.69 Colou Key ’ SR ¢ SR
SATCOM 140368 9675 | 9933 121580 9687 | 9941 @::;:m Message Counts % —— | % — Message Counts e —— | %% —
HE 12 25 20 12 25 33.33 § G Unir Gt 90sec | 180sec 90sec | 180sec
ALL 331337 98.1 995 312276 98.3 99.5
By Remote Ground Station (RGS) Ground Earth Station (GES) By Aircraft Operator / Type (only message counts >100 recorded)
Designator | Type (only RGS/GES with message counts >100 recorded) CPA/B77TW 50657 97.29 99.42 42922 97.64 99.57
APK1 SAT 33114 9848 | 99.71 47325 9841 | 99.75 CLX/B748 26897 99.35 | 99.92 26881 99.43 99.95
IORS5 SAT 22684 98.31 99.62 17416 98.24 99.69 KILM/B772 16865 96.04 99 56 14969 95.97 99 69
GO VHF 17310 99.53 99.71 15606 99.64 99.73
Q BOX/B77L 14461 98.35 | 99.38 10877 98.6 99.68
XXA SAT 11576 97.78 99.80 13749 97.26 99.67
1G1 SAT 11390 90.64 98.77 9693 90.56 98.88
XX1 SAT 10578 97.46 99.68 7161 98.19 99.83 S




Communication Breakdown

Operator Procedures o Alrcraft System  -==---===--eeemeecemmeeoeaea- E
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Communication Breakdown

Operator Procedures | [ AICroft System  -coeoeaseees e ; Message are transmitted through...
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Communication Breakdown

ARINC 702/A FMS
ARINC 739 MCDU,
ARINC 740 Printer,

Not just coverage/slow issues. - /@

Protocol ARINC 758 CMU ARINC 741 /

or ARINC 761
ARINC 724/B MU ARINC 771

andfor

Power of Stations Mom

Aging of Equipments ARNC T3

ARINC 750 VDR
or
ARINC 16 VHE | ARING 635
Radio Protocol

Erroneous Logics

! 1/
Aitine AOC APPs Wi/
L/

ARINC 620

ARINC 631

ATA/IATA  CAAATS APPs

No MAS/Logical acknowlewdgement o

Protocol
Bugs

Data Link Service Provider

ARINC 620




Breakdown

BUT

By Remote Ground Station (RGS) Ground Earth Station (GES)
M a n y C A U S E S Desig Type | (only RGS/GES with message counts >100 recorded . =
XXA | SAT | 3338 9733 99.82 6041 98.04 99.42 t P th
XXE__| SAT | 2000 98.7 99.7 3090 98.41 99.74 C ommunication d
APKI | SAT | 44447 99.04 99.86 59329 99.02 99.75
EUAI | SAT | 8345 96.42 99.5 11032 95.85 993 ( RG S l G E S)
AT S U / AT S P IGWI | SAT | 3389 96.63 4003 97.35
IGI__| SAT | 1123 99.37 1089 99.35
EUA2 | SAT | 204 97.54 100 1263 9651 9936
G roun d Syste m XXP_ | SAT | 7170 9931 99.74 10155 98.4 99.41
XXI__ | SAT | 3020 98.5 99.83 1873 97.65 99.62
. 5 E NNGV_ | VHF | 234 9957 100 449 99.77 99.77
Air-Ground Transmission O T - 7 T 73 Y
NQZI_| VHF | 384 9921 100 612 99.67 99.67
u MRV1 VHF 180 99.44 99.44
Aircraft systems = 2o 55
MSQL | VHF | 259 100 100 199 9748 | 9798 | /
A I . t scol | VHF | 723 99.72 99.72 978 9918 9928 a | &'
p p icatons ROVI | VHF | 257 98.05 H 281 98.93 99.28 A| rc raft Syste m 1
PKX | VHF | 326 99.69 99.69 323 99.69 100 4 |
KWLV | VHF | 141 100 100 357 99.43 99.71 0 t I A ft
and .... v it (Operator/Aircra
KXXI__| VHF | 1993 99.29 99.69 2748 99.3 99.63
KRY | VHF | 138 100 100 625 98.4 99.68 .




Preparation for Analysis

MSB LSB
8 7 6 5 4 3 2 1

B e

_x0001_QU LHWE1YA
.DDLXCXA 010000
_XOOOZ_PAR LONGITUDE :
FI CX261/AN B-KPE PR T
DT DDL IG1 010000 F53A

- ADS..B-KPE071CF7992552084D008A9D0E5BASE28000AF8C e

S = Sign Bit
T = TCAS Health where:
0 = TCAS not available to ADSF
1 = TCAS providing valid data
R = Navigation System Redundancy
Figure 4.5-7: Basic ADS Group (required)

1 QU LHWELY/NA NA DDLXCXA 010000 NA CX261 B KPE DDL IG1 F53A 071CF7992:07 N 237299 E 300360 >0 8500 277 1 6 1 0:34 N40° 487 5(E51° 39743

2 QU LHWEIY/NA NA DDLXCXA :010005 NA 5851 4X ICA DDL XXP F89A 071B88920§:07 N 225554 E 526747 >0 10275 1920 1 6 0 4:00 N38° 47" 4{E90° 36’ 02"’
3 QU LHWELY/NA NA DDLXCXA 010006 NA BA5 G ZBKD DDL XXA L27A 0719B4D2F(07 N 210586 E 770131 >0 10251 3186 1 7 1 6:38 N36° 13" 1iE132° 27°45""
4 QU LHWEIY/NA NA DDLXCXA :010008 NA CX261 B KPE DDL 1G1 F54A 071CFOD91E:07 N 237083 E 293233 >0 8500 3862 1 6 1 8:02 N40° 46’ 4:E50° 26’ 10’
5 QU LHWEIY/NA NA QXSXMXS 010014 NA KL0862 PH BQK QXT EUA NA 071DCEC16(07 N 244184 E 361008 >0 8500 6550 1 6 1 13:38 N41° 59" 5¢E62° 05’36’
6 QU LHWEIY/NA NA QXSXMXS 010015 NA KL0862 PH BQK QXT EUA NA 071DCEC16(07 N 244184 E 361008 >0 8500 6550 1 6 1 13:38 N41° 59’ 5¢E62° 05° 36’
7 QU LHWEIY/NA NA DDLXCXA 010015 NA CX261 B KPE DDL 1G1 F55A 071D18D91707 N 238363 E 286321 >0 8500 7446 1 6 1 15:30 N40° 59’ 5¢E49° 14’ 50"’
8 QU LHWELY/NA NA QXSXMXS ‘010021 NA KL0862 PH BQK QXT EUA NA 071D97395¢07 N 242407 E 354072 >0 8500 10134 1 6 1 21:06 N41° 41’ 3¢E60° 54' 017’
9 QU LHWEIY/NA NA QXSXMXS 010023 NA TK0091 TC LJA QXT EUA NA 071D44891€07 N 242833 E 285283 >0 8500 10740 1 6 1 22:22 N41° 46’ 0:E49° 0407’
10 QU LHWELY/NA NA DDLXCXA 010023 NA CX261 B KPE DDL 1G1 F56A 071030291(07 N 239493 E 279410 >0 8500 11032 1 6 1 22:59 N41° 11’ 3<E48° 03'31"’




Preparation for Analysis

Extracted data/field

(Message content and info)

+

CSP Log
(Gateway time, GES info etc.)

J

Batch Processing e
W




Same time different target vs Same target different circumstance

Batch generation of monitoring results of target
elements.
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RGS-based visualization

§ BRGHEST X
EERETRIEX MTRERR
[C/T#e/#8m8EH 5 /Kurake/ADSCT V3.3 J208/ADSCT V3.3/aircraft_segments/4KSW008_3.csv - lﬁlACTYPe] Date IRGS/GEJ e LON ]ACT"“el Transit Time S
(C/ TH/ = 8RR /Kurake/ADSCT V3.3 J208/ADSCT V3.3/aircraft_segments/4KSWO008_4.csv 2 B744 20230119 IGW 141 82°002"  07:0722 10
2 B744 20230119 IGW  N41 218 o7:12:23 9
2 B744 20230119 IGW N4 I £80° 07:14:50 15
3 B744 20230119 IGW N4 79 072218 13
3 B744 20230119 IGW N4 £79 072511 7
3 B744 20230119 IGW N £78 07:29:46 14
3 B744 20230119 IGW NI . E77 07:37:14 16
5 3 B744 20230119 IGW N £76 0737559 7
3 B744 20230119 IGW P 35 07:4442 7
| R 3 B744 20230119 IGW 32 07:50:47 1
g 3 B744 20230112 IGW I ‘ £7. 0755210 9
BEEANHGTRE 3 B744 20230119 IGW 7 07:59:38 12
3 B744 20230119 IGW e 08:03:35 15
G/ T/ 2R8H55 /Kurake/ADSCT V3.3 J208/ADSCT V3.3/aircraft_segments/4KSW008 3.csv 4] 4 B744 20230119 IGW £ 08:07:07 6
(C/ T/ 2E88R55/Kurake/ADSCT V3.3 J208/ADSCT V3.3/aircraft_segments/4KSWO08_4.csv 4 B744 20230119 IGW I I E 081434 10
4 B744 20230119 IGW 3 08:16:23 15
4 B744 20230119 IGW 3 08:22:02 7
4 B744 20230119 IGW 3 08:20:12 8
4 B744 20230119 IGW I mE ‘E 08:29:31 9
4 B744 20230119 IGW T E 08:36:58 7
4 B744 20230119 IGW CE 08:41:59 7
= 4 B744 20230119 IGW ¢ E 08:44:27 14
4 B744 20230119 IGW I J ‘m 08:51:54 10 L
SFIEIS AT 5% | ’ MDA SIRABIR ‘ 5 B744 20230119 IGW | " E 08:54:48 10
S5 B744 20230119 IGW | bR 08:59:23 9
S5 B744 20230119 IGW 3 09:06:51 13
R S B744 20230119 IGW . I Em 09:07:35 8
5 B744 20230119 IGW 3 09:14:18 30
BT S B744 20230119 IGW £ 00:2024 15
. amk i S5 B744 20230119 IGW Es 09:21:47 7
. : : \ Fb neissh S5 B744 20230119 IGW I ‘ eg 00:20:15 28
el WP Mt 133
. ~L® A S5 B744 20230119 IGW Es 09:33:12 13
n AR 5 B744 20230119 IGW E5 09:36:43 8
P | rm 4 6 B744 20230119 IGW £5t 09:44:11 13 =
[Uxeriten Tomcron.. %:: ﬂj 6 B744 20230119 IGW - Esdy 09:46:00 12
soubat R e g g 6 B744 20230119 IGW | E53° 09:51:39 6
/ S LT 6 B744 20230119 IGW N E52° 09:58:48 7
/ © il i . 6 B744 20230119 IGW E52% 09:59:07 6
- S \ ERT o 6 B744 20230119 IGW :" E51°3 10:06:35 20
s W I L%;, 6 B744 20230119 IGW N ES0s: 10:11:36 15
Sllsy St 6 B744 20230119 IGW N E50°37 101402 7
s S a w5 KIE oman / 6 B744 20230119 IGW N E50°0¢ 21:31 20
5 o Tere | BETy o "“’Nﬁ 6 B744 20230119 IGW NM E50°09' 2227 124
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Example: EUAT

Data Preparation
Determine the EAU1 is the target for observation.

FIR ZLLL
Criteria RSP180
Period Jan-June 2024 July-December 2024
95% | 99.84% 95% | 99.84%
(7 Meets Criteria % <= % <= %% <= %0 <=
99.006-99.54% Message Counts Message Counts
() Under Criteria
= 90sec 180sec 90sec | 180sec
By Media Type
VHF 190957 99.26 99.68 190684 99.27 99.69
SATCOM 140368 96.75 99.33 121580 96.87 99 .41

HF 12 12
ALL 331337 98.1 00 5 312276 08 3 09 5

By Remote Ground Station (RGS) Ground Earth Station (GES)
Designator | Type | (only RGS/GES with message counts >100 recorded)

APK1 SAT 53114 9848 | 9971 47325 9841 | 99.75
IORS SAT 22684 9831 | 9962 17416 9824 | 99.69

GOQ VHF 17310 9953 | 99.71 15606 9964 | 99.73

XXA SAT 11576 97.78 | 99.80 13749 97.26 | 99.67

IGW1 SAT 11552 10495 hi

IG1 SAT 11390 9693 ,’ '." } if\_;,,jx\\

XXI SAT 10578 7161 = /\,Lx | \[y\\f}&'\ e
EUA1 SAT 9708 8193 - A\




Example: EUAT

Data Preparation

Determine the EAU1 is the target for observation.
Take note the time period it fails.

Input raw data from data base (formatted UTF-8 csv).
Batch processing.

Output prepared data (another formmated UTF-8 csv file)

§ ADS-C HIFTE — O

ADS-CEfTRERMEBESIIA

V3.3

PR

WAXH:  |1:/Myproject/ADSCO/ADSC7 V3.3/Input.csv \ ‘ W

1

HIERESH

-----------------------------

‘ sﬁ\ ERCTRIRS

L

ADS-CRIAS IR G

‘ |

PREGTBES

ST CTRBHY

st

B R 27450
TAGH '07' BUICRE: 25549 (93.07%)
Htg 268K 3 0 (0.00%)




Example: EUAT

Data Filtering
Choosing only SAT, DD<600s, and Data count above or equals to 100.

# Q, MEDIA 5% - GOLDEN ADS-CH17Es

# ¢ TRANSTIME FHEESHEE - GOLDEN ADS-C55#73% - O X

- O X
| ver |x2@xr

¢) TRANSTIME i} i) X [a] & &
HE B SRl EE B, B BT S s a s ke

-l SRS
EIRFH: 225748 | 0 ME: 0.0 | B (E: 3448.0 | FHIE: 17.8

- &Y mHEE )R E
BoBE F ) |0
RANE F) |s0q

. Tt (i (<50s) | EoE (50-80s) = (150-2503) | izpeemsl
i TS (B

ATSP AN ACTYE OPER, MSGI RGS MSGT LAT LOMN SENC DWN TRAN MEDI

e FRER
TRRZf4 0.0 - 600.0 5
il FTE S T 225586
TEIEELAL 99.9%

B BI5ZACTRTAN:

— ¥ F
TR SEEEN T Y \\ N\
e ‘H‘_‘ JEIE | { FARLALA AN N
TR RE - 4l BRIE Sy 4 / ]

LN



Example: EUAT

Batch Analysis
Using RGS Quick Analysis and choosing the time generated. (This has to be within the filtered date)

§ res mESHF — O X
RGS & 5 #r

245 A (YYyymm): BRI
ok A1 (YYYmm): EREERE I

47 Buk ST




Example: EUAT

Performance Analysis
Batch processing and comparison with other SAT RGS.

[ e
ST (R e

RGS 2024-06 HRiESHHF

PHUME (R
THE (B

RGS 2024-07 BRiESH 47
RGS 2024-01 RESHF

"R
FEHE (iR
RGS 2024-08 fRi¥5H
RGS 2024-02 HRESHT

7 1 PR (H4R)
P (B
RGS 2024-09 GRMSHIF
RGS 2024-03 RIS HT

RS
RGS 2024-04 RS

- . "
P (55 it
Tt (24
RGS 2024-11 (RIBSHT
) X RGS 2024-05 RIS HT
RO
5

B/ PR

400 -

0
6000 -
T E/ Pl




Example: EUAT

Reviewing Performance
Batch processing and comparison with other SAT RGS.

HE i {5 (mik)
EafE (Ek)

RGS 2024-01 [RiEE& 4

20

FEE/ Pl

4000 -
15




Example: EUAT

WE e (k)
Fia{E (Ek)

RGS 2024-03 [RiES 4R

B/ i

4000 -



Example: EUAT

HE i fE (k)
FHafE (L)

RGS 2024-05 {RiESHR

6000 -
i (E/ i



Example: EUAT

e iufg (k)
Fia{E (B

RGS 2024-07 [RiET 4R

5000 -

i E/ i
20
4000 -

15
3000 -

2008 -



Example: EUAT

Batch Analysis
Using data analysis only on EUA1 by month.

§ BEmEsiE _ O
HEWRE S
CaRii=EoTI RGS

Fois B (YYYYMM): ey
45 Bk " N
225 BT (YYYYMM): Rl

SRR % RGSRE : N &5 3 7 Bl (FI53)




Example: EUAT

L B e -0 HAMEE B UMRE

s BUATCRAL(E
RGS B E#aid iR
% L 20000
3500 A
17500
3000 A
L 25
- 15000
2500 o
=y
- 12500
- m #
&6 2000 E
"b{ .
o g - 10000
[
1500 A
1000 A
500




Example: EUAT

Map Visualization
Filtering out other Stations

§ O, RGS 75 - GOLDEN ADS-CHHHE - O X

et
EUAT

B A ik




Example: EUAT

Map Visualization
Performance Filtering

¢ © TRANSTIME fiEXEEREE - GOLDEN ADS-C5ifas -

¢) TRANSTIME i ] [X v i i&

B B E Rl EE E B s 4e4

-l BEIEAES T
SHEFEE- 17504 | BB 0.0 | BB 3427.0 | F¥{E: 251

- &Y BB fa) s
g B3iE () [150

B BHiE (F¥): 99999

Eetii ol {7 (=50s) Bi7 (50-80s) § —#= (80-150s) §3i= (150-250s)

BRI

g9 PSSR

SISt i

TRAMSTIME: 232 | ATSP: ZWWW | AN: NBB5FD
TRAMSTIME: 264 | ATSP: ZLLL | AM: NB44FD
TRANSTIME: 3427 | ATSP: ZWWW | AN: PH-BQO
TRAMSTIME: 155 | ATSP: ZLLL | AM: PH-BHC
TRAMSTIME: 250 | ATSP: ZWWW | AN: NBEIFD




Example: EUAT

Map Visualization
Coloring Coding

§ @ HEELEE - GOLDEN ADS-CHHHFEE

1t P o] #L 1k v

EEMERTRES ETERIAERE

A FERF
EREE S T
TRANSTVE . |
e RERE

¢) TRANSTIME [X [a]3% & &
W S e EBEE: 150.0 - 3427.0 #

AR HE




Example: EUAT
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Other methodologies

Meeting up with the POCs with major operators 2-3 times a year.
« sharing information from the meeting
» stressing PR awareness

 quiry on difficulties they encounter
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