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Overview

= Summary of Reported Outages

= GOLD Performance Criteria

» How to Read GOLD Charts

= Summary of Flight Counts and Data Link Usage by FIR
= Aggregate Data Link Performance Tables

= Annual Performance by FIR — 2010 to 2013

= ASP by Station Identifier by FIR

= Aggregate Data Link Performance by Operator

* Analysis of Effects of Media Transitions on ASP
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Outages Reported Since ISPACG FIT/20

Last outage reported — 16 February 2013

19-Feb-13 00:27:00 Iridium Global Sita, ARINC  |Anomaly affecting Short Burst Data

21-Feb-13 05:40:00 Iridium Global Sita, ARINC Internal network anomaly at the Tempe Gateway

Iridium customers experienced intermittent SBD EMO
Service delays during the above timeframe. The issue
has been fully resolved and SBD E-mail MO transmissions
are not experiencing any delays.

Due to severe thunderstorms in the vicinity of the Tempe
8-Mar-13 03:59:00 Iridium Global Sita, ARINC  |Gateway, customers may experience dropped calls and
the inability to place or receive calls

Iridium customers experienced intermittent Short Burst
Data (SBD) EMO Service delays during the above
timeframe. Iridium engineers have corrected this issue,
and services are now working as normal.

12-Mar-13 03:31:00 Iridium Global ARINC The problem with SPNet Pro and IWS has been corrected

03:01:00

12-Mar-13 04:17:00 Iridium Global

Intermittent SBD service delays due to anomaly on the

23-Apr-13 01:00:00 Iridium Global Sita -
Iridium network

IRIDIUM experienced an outage of all Short Burst Data

23-Apr-13 00:12:00 Iridium Global ARG services which has since restored

30-Apr-13 00:15:00 Iridium Global ARINC Intermittent Short Burst Data (SBD) service
2-May-13 00:08:00 ARINC I-4 EMEA ARINC BGAN/FB/SB
2-May-13 00:08:00 Iridium Global Sita, ARINC [Intermittent SDB service delays

Emergency switchover of our system to mitigate a
potential failure on X25 connected host connections

10-May-13 00:03:00 Sita Global Sita
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26-May-13 19:52 00:30:00 Iridium Global Sita, ARINC Intermittent Short Burst Data service delays

30-May-13 20:02 00:03:00 Sita Global Sita iEsrsnueergency switchover of our systems due to a network

14-Jun-13 23:44 00:48:00 ARINC I-4 EMEA ARINC BGAN/FB/SB

17-Jun-13 02:19 00:18:00 Iridium Global Sita, ARINC Satellite voice services via |'rI(‘qum was not available due to
an unexpected outage at Iridium

27-Jun-13 18:03 00:19:00 ARINC I-3 IOR, POR ARINC Inmarsat restored server connections

28-Aug-13 10:27 00:25:00 Iridium Global Sita, ARINC Problem at Iridium

23-Sep-13 12:43 00:28:00 ARINC Global ARINC ARINC ACARS outage
The Iridium Short Burst Data service was degraded and

20-Nov-13 00:00 18:55:00 Sita Iridium Global Sita customers may have experienced a high uplink reject rate
and delayed downlinks

. 1. - IRIDIUM outage of Telephony, Paging, SMS messaging,
20-Jan-14 02:14 00:11:00 |ARINC Iridium Global ARINC Short Burst Data, and Circuit Switch Data
23-Jan-14 22:26 00:17:00 Sita Iridium Global Sita Intermittent Short Burst Data service delays
ARINC L
31-Jan-14 05:40 00:24:00 Inmarsat POR ARINC Defective link between Perth and Hong Kong
) an. GMP on-call was unable to get GMP1 to recover. Power
(S 06:02 00:24:00 ARINC o ARINC recycled GMP1 to allow auto switchover to GMP2.
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Summary of Reported Outages
July to December 2013

% Messages | % Messages # Unplanned Sum of unplanned
in Pacific in Atlantic outages > 10 outages > 10 min
Jul-Dec 2013 | Jul-Dec 2013 (min)

Satellite
System

N N ) N )

Availability Criteria Max # unplanne.d Max sum of un;.)lann.ed
outages > 10 min outages > 10 min (min)

Safety - 99.9% 520

Reliability - 99.99%
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January — December 2013

FLIGHT COUNTS AND DATA LINK USAGE BY FIR
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ADS/CPDLC Equipage and Usage

o A flight is determined to be “ " If there Is one
ADS-C report observed

o A flight is determined to be “filing ADS-C” if a “D1” Is
observed in field 10b of the ICAQ flight plan observed

o Aflight is determined to be “using CPDLC” if there Is
one CPDLC message observed

o A flight is determined to be “ "ifa“J2,” “J3,”
“J4,” “J5,” “J6” or “J7” is observed in field 10a of the
ICAQ flight plan observed

ISPACG/28 FIT/21
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Data Link Equipage in ZNY Oceanic FIR

[Total Flights  =e=% Using ADS-C  ===% Filing ADS-C  =+=% Using CPDLC  ===% Filing CPDLC

100%

90%

80%

70%

60%

50%

suoneladp [ejoL

40%

% of Total Operations

30%

20%

10%

0%

Jan-13  Feb-13 Mar-13 Apr-13 May-13 Jun-13  Jul-13  Aug-13 Sep-13  Oct-13 Nov-13 Dec-13

Jar-13 | Feb-13 | Mar13 | Apr-13 | May-13 | Jun-13 | Jul-13 | Aug-13 | Sep-13 | Oct-13 | Nov-13
—Total Flights | 19,298 | 17,145 | 20,306 | 18,006 | 16,264 | 16,920 | 18,671 | 18,011 | 15,715 | 15,105 | 16,357
—e—0 Using ADS-C | 34.2% | 33.7% | 34.3% | 35.2% | 36.8% | 38.1% | 37.5% | 36.8% | 43.4% | 43.9% | 244.1%
—e—% Filing ADS-C | 35.8% | 36.6% | 37.6% | 38.5% | 40.3% | 40.1% | 38.8% | 38.7% | 46.6% | 45.1% | 44.3%
—e—% Using CPDLC| 32.6% | 32.3% | 32.5% | 33.8% | 35.4% | 36.7% | 36.3% | 35.6% | 41.7% | 41.8% | 42.4%
—e=%Filing CPDLC | 35.1% | 34.4% | 35.5% | 35.8% | 37.1% | 38.4% | 37.4% | 37.3% | 43.8% 46.0%
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Data Link Equipage in ZAK Oceanic FIR
[Total Flights  =e=% Using ADS-C  ===% Filing ADS-C  =+=% Using CPDLC  ===% Filing CPDLC
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% of Total Operations

30%

20%

10%

0%
Jan-13  Feb-13 Mar-13 Apr-13 May-13 Jun-13  Jul-13  Aug-13 Sep-13  Oct-13 Nov-13 Dec-13

Jar-13 | Feb-13 | Mar13 | Apr-13 | May-13 | Jun-13 | Jul-13 | Aug-13 | Sep-13 | Oct-13 | Nov-13
—Total Flights | 20,626 | 18,600 | 20,629 | 18,883 | 18,497 | 19,633 | 21,016 | 21,706 | 18,639 | 18,734 | 18,951
=% Using ADS-C | 51.9% | 51.3% | 50.7% | 53.0% | 55.0% | 54.3% | 52.8% | 53.9% | 59.2% | 60.9% | 58.6%
—e—% Filing ADS-C | 45.5% | 47.6% | 48.3% | 50.5% | 52.8% | 55.2% | 53.9% | 54.2% | 58.8% | 59.9% | 56.8%
—e—% Using CPDLC| 50.7% | 50.1% | 49.5% | 51.9% | 53.6% | 52.9% | 51.5% | 52.5% | 57.4% | 59.4% | 57.4%
—o=0% Filing CPDLC | 52.8% | 53.3% | 52.6% | 55.2% | 57.0% | 55.6% | 54.4% | 54.8% | 59.5% 59.6%
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Data Link Equipage in ZAN Oceanic FIR

Total Flights  =e=% Using ADS-C ~ =e=% Filing ADS-C  =e=% Using CPDLC  ===% Filing CPDLC
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% of Total Operations
suoneladp [ejoL
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0%

Jan-13  Feb-13 Mar-13 Apr-13 May-13 Jun-13  Jul-13  Aug-13 Sep-13  Oct-13 Nov-13 Dec-13

Jar-13 | Feb-13 | Mar13 | Apr-13 | May-13 | Jun-13 | Jul-13 | Aug-13 | Sep-13 | Oct-13 | Nov-13
—ITotal Flights 4,620 | 3,791 | 4,635 | 4,858 | 5565 | 5,337 | 5707 | 5,045 | 5124 | 4,679 | 5,375
=% Using ADS-C | 84.9% | 84.4% | 85.5% | 87.3% | 88.3% | 88.8% | 87.3% | 87.7% | 87.7% | 88.2% | 89.5%
—e—% Filing ADS-C | 75.1% | 76.4% | 76.6% | 78.2% | 77.9% | 81.6% | 79.4% | 79.8% | 81.4% | 83.1% | 83.5%
—e—% Using CPDLC| 83.1% | 82.7% | 83.2% | 85.5% | 86.4% | 87.0% | 85.7% | 86.1% | 85.6% | 86.2% | B87.6%
—s=0%Filing CPDLC | 83.9% | 85.3% | 85.8% | 86.5% | 86.9% | 87.1% | 85.2% | 85.9% | 87.3% 88.3%
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July — December 2013
DATA LINK PERFORMANCE BY MEDIA TYPE
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41,920

Performance by Media Type ‘ Hights

Media .

Type Cg”[;‘ct)v‘\’/mr?f ADS-C  ADS-C %);S,t_gf ACTP | ACTP ACP = ACP | PORT
95% | 99.9% . 5% | 99.9% 950  99.9%  95%

Messages Transactions

Performance Criteria RSP 180 RCP 240

Aggregate 847,694 98.5% 99.4% 35,324 | 99.7% | 99.8% | 99.0% | 99.4% | 96.3%
670,475 98.5% 99.5% 32,164 | 99.7% | 99.8% | 99.1% | 99.4% | 96.4%

- 174,554 99.1% 99.5% 2,870 | 99.9% | 100.0% | 99.5% | 99.7% | 96.2%

Performance Criteria RSP 400 RCP 400

L AV

2 O\
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67,292

Performance by Media Type

July - December 2013

Media
SRl COUNLOTADSH Uipg ¢ | Aps-c | SPUMEOT = EacTp | AGTP | ACP | AGP | PORT,
C Downlink CPDLC

95% 99.9% : 05% | 99.9% « 95% @ 99.9%  95%
Messages Transactions

‘ Oakland flights

Performance Criteria RSP 180 RCP 240

Aggregate 2,007,861 98.7% 99.5% 85,317 | 99.7% | 99.8% | 99.4% | 99.6% | 98.2%
1,769,677 98.7% 99.5% 83,383 99.7% | 99.8% | 99.4% | 99.6% | 98.2%

- 231,510 99.4% 99.8% 1,639 | 99.9% | 99.9% | 99.7% | 99.8% | 97.7%

Performance Criteria RSP 400 RCP 400

Aﬁa}\
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27,681

Performance by Media Type

July - December 2013

Media
WS COUNLOTADSH ips. ¢ | Aps-c | SPUMEOTFacTp | AGTP | ACP | AGP | PORT
C Downlink CPDLC

95% | 99.9% . 05% | 99.9% 95% | 99.9% | 95%
Messages Transactions

‘ Anchorage e

Performance Criteria RSP 180 RCP 240

Aggregate 759,030 98.2% 99.4% 16,170 [ 99.5% | 99.6% | 99.2% | 99.4% | 97.7%
490,328 97.6% 99.3% 10,897 | 99.5% [ 99.6% | 99.1% [ 99.4% | 97.5%

- 263,342 99.7% 99.8% 5058 [ 99.9% | 99.9% | 99.7% | 99.8% | 98.4%

Performance Criteria RSP 400 RCP 400

L AV

2 O\
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2010 - 2013
ANNUAL AGGREGATE FIR PERFORMANCE
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Actual Communication Performance (ACP)
New York FIR Aggregate

— —99.9% 2010 (42479) ——2011 (53248) — —2012 (51091) =—2013 (67289)

r——

1
|
1
|
|
I

120

Time (seconds)
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Actual Communication Technical Performance (ACTP)
New York FIR Aggregate

—_——0893% ——=—090% 2010 (42473)  =—2011(33248) =— =—2012 (61031)  e—3013 (67283)

Time (seconds)
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Actual Surveillance Performance (ASP)
New York FIR Aggregate

— —35% ——09.9% 2010 (961373) =——2011 (1061388) =— —2012 (1254523)  =——32013 (1572667)

Time (seconds)
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Actual Surveillance Performance (ASP)
New York FIR Aggregate

— —35% ——09.9% 2010 (961373) =——2011 (1061388) =— —2012 (1254523)  =——32013 (1572667)

Time (seconds)
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Actual Communication Performance (ACP)
Oakland FIR Aggregate

—_ — 33 .9% 2010 (130630) —2011 (162252) — —2012 (173391) =013 (157903)

120

Time (seconds)
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Actual Communication Technical Performance (ACTP)
Oakland FIR Aggregate

— —89.9% 2010 (150630) ——2011 (162252) — —2012 (175381) 2013 (157903)

Time (seconds)

ISPACG/28 FIT/21 Yy B\ Federal Aviation
e

5 March 2014 Administration




Actual Surveillance Performance (ASP)
Oakland FIR Aggregate

— —85% ——0898% 2010 (2404926) —— 2011 (2654762) — —2012 (3067084) w2013 (3665777)

- — - ——— — —— i sl | fniiaiais” =~ =]

Time (seconds)
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Actual Surveillance Performance (ASP)
Oakland FIR Aggregate

2010 (2404926)

— 2011 (2654762)

— — 2012 (3067084)

— 2013 (3665777)
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Actual Communication Performance (ACP)
Anchorage FIR Aggregate

— —99.9% 2010 (15098) ——2011 (27189) — —2012 (20025) =——2013 (29600)

1]
i '.
-

|
|
|
1
.1
1
:
1
|

120

Time (seconds) Missing Data: Jan-Apr 2010,

fay and Jul 2012
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Actual Communication Technical Performance (ACTP)
Anchorage FIR Aggregate

—_——0893% ——=—090% 2010 (13098) =—2011(27189) =— =—2012 (28025)  e——32013 (29600)

T T
120 210
Time (seconds) Missing Data: Jan-Apr 2010,
May and Jul 2012
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Actual Surveillance Performance (ASP)
Anchorage FIR Aggregate

—_—03.0%

2010 (501976)

—— 2011 (853616)

— — 2012 (918343)

m— 2013 (1406454)
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Actual Surveillance Performance (ASP)
Anchorage FIR Aggregate

—_—03.0% 2010 (301976)  =——2011 (B33616) =— =—2012 (318343)  ==——2013 (1406454)

o — ——
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Time (seconds) Missing Data: Jan-Apr 2010,
May and Jul 2012
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Overview

Analysis period: July to December 2013
Analysis by FIR: Oakland, Anchorage, New York
ASP — RSP180 criteria

Station identifiers designate “path” taken by data link messages
between aircraft and ATC

“Paths” vary between the four constellations of satellites and
between the two data link service providers

July — December 2013
ADS-C PERFORMANCE BY STATION IDENTIFIER

ISPACG/28 FIT/21
5 March 2014
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Station/Gateway ldentifiers

GES LOCATION(S) SATELLITE/ REGION

Inmarsat I-3
AOR-E

Inmarsat I-3
AOR-W
Inmarsat I-3
IOR

Inmarsat I-3
POR

Inmarsat -4
EMEA

Inmarsat |-4
Americas

Inmarsat -4
Asia-Pac

Kobe and Hitachiota, MTSAT
Japan Japan

Burum, Netherlands

Perth, Australia

Fucino, Italy

Paumalu, Hawali, US

Iridium
Global

Phoenix, Arizona, US

ISPACG/28 FIT/21 1OrAT SN\ Federal Aviation
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New York FIR - July to December 2013
Actual Surveillance Performance (ASP)

— —95% — —99.9% —— AOW2 (296467) —— XXW (107735) —— AOE2 (103839)
— AME1 (58009) ——XXN (57284) —— XXH (29312) ——IGW1 (8957) EUA1 (3944)
——1G1 (3392) ——XXF (1347) s SAT (870475)

120

Time (seconds)
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PR 1411-BC: Poor performance for AOR-E over |-3

e Submitted PR to DLMA for performance over XXW —
11/8/2013

e Inmarsat investigation revealed it is not an Inmarsat
ISsue

« Suggested the issue could be investigated as an issue
with operator/aircraft (see chart on next slide)

« Still under investigation

<@ .
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New York FIR - XXW - December2013
Actual Surveillance Performance (ASP)

— — 055 — —00.9% AAL BTTZ (11622) SAA A343 (M10280) = = —AAL BYG3 (10130)

——RCHCA7 (8450) ———SAA A346(7693) ——— UALBT72 (G460) #e e« AL B764 (6350) e AAL BTTW (5900)
DAL A333 (5399) TAP A332 (4589) = AAL BT52 (4090) e AMKBTTZ (4038) = AL BTES (3327)
GTIB744 (2990} == == UAL BTG3 (2056) =R B744 (1884)

Time (seconds)
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PR 1508-MM: Poor performance for AOR-E over |-4

o Submitted PR to DLMA for performance over XXH —
2/5/2014

« Variation in performance by operator/aircraft type (see
next slide)

« Still under investigation
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New York FIR - XXH - July to December2013
Actual Surveillance Performance (ASP)

— —05% — —09.9% — VIR B744 (15600} VIR A3332 (10062
= = =TAP A332 (1219) ——UAE A388 (7530) ——GTIB748(328) ese+««GLF GLF5 (185)
e | JAE BTTL (173) e BOX BTTL (154) = GLF GLF4 (111}

_,____:ri

Time (seconds)
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ISPACG/28 FIT/21
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Oakland FIR - July to December 2013
Actual Surveillance Performance (ASP)

— —95%

— —999%

—— XXP (823059)

MTS1 (122724) —— 1G1 (84998) —— AME1 (71073)
—— XXW(7807) ——IGW1 (6987)

— XXH (8066)
—— AOW?2 (5597)

—— XX (1473)

——I0R2 (290)

——POR1 (576473
—— APK1 (53144)
——— XXA (6918)

e s oo SAT (1768609)

eCOAT

Time (seconds)

Federal Aviation
Administration




Oakland FIR - XXW - July to December2013
Actual Surveillance Performance (ASP)

— —05% — —00.9% —— UAL BT772 (3601) == = = DAL A333 (1001
- = =AAL B752 (T94) ——AAL BTG3 (552) ——HAL A332 (510) ——UALB744 (179)
RCH C17 (126) GTIBT44 (03] e Y02 BT TW (100)

120

Time (seconds)
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Anchorage FIR - July to December 2013
Actual Surveillance Performance (ASP)

— —95% — —999% — XXP (185886) ——POR1 (148967
— APK1 (49089) —— XXA (37631) MTS1(31004) ——IGW1 (21113)
——1G1 (14722) ——AME1(1081) ——XXH (823) s sss SAT (490328)

Time (seconds)
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Usage Trends and
ADS-C Performance by Operator/Aircraft Type

FANS OVER IRIDIUM (FOl)

ISPACG/28 FIT/21
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Month
# Airframes

Iridium Usage

e PAZS, o= KZAK e 7 NY

N

N

-‘-""'I-w_.

SN AR %

%]
o
o

/D

Count of flights
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New York FIR - Iridium - July to December 2013
Actual Surveillance Performance (ASP)

— —95%
——CLX B744 (2415)
——— DAL B744 (307)

— —99.9%
ELY B744 (815)
— CKS B744 (164)

— UJAL B752 (4723) =—GEC MD11 (2464)

—— GTI BT44 (431)
— —CFGB763 (147)

——UPS B763 (422)
ICV B744 (131)

LR R RN E & & o
....... s
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Oakland FIR - Iridium - July to December 2013
Actual Surveillance Performance (ASP)
— —95% — —199.9% ——HAL B763 (67989) —— DAL B744 (7751)

——UPS B763 (5025) QF AB744 (4572) —— PAC B744 (3221) —— UPS B744 (1729)
- = GTIE763 (721) ——UALB752(597) —— GTIB744 (297)

:'—————

S, o—— -

150 180 210 240

Time (seconds) * Performance curve notshownfor<100 observations
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Anchorage FIR - Iridium - July to December 2013
Actual Surveillance Performance (ASP)

— —95% — —99.9% —— UPS BT763 (14591) —— UPS B744 (6507) —— PAC BT744 (5807)
DAL B744 (4397) —— GTI B744 (1655) QFABT744 (1227) === GTIB763 (1037) —— CKS B744 (599)
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Usage Trends and
ADS-C Performance by Operator/Aircraft Type

FANS OVER INMARSAT CLASSIC AERO
(FOICA)

ISPACG/28 FIT/21
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FOICA Usage Month

# Airframes

e PATS, et KZAK e K7 NY

Count of flights
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— ASP

operator/aircraft types observed with 100 or more
ADS-C downlink reports during the 6-month period

meet the 95% criteria for RSP180 ASP
meet the 99.9% criteria for RSP180 ASP

do not meet the 99.9% criteria for RSP180 ASP at the
rule-of-thumb 99.0%
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New York FIR - 14 - July to December 2013
Actual Surveillance Performance (ASP)

— —95% — —99.9% —— VIR B744 (16033) - — —IBE A333 (16012) —— VIR A333 (10774)
——— CRL A333 (6471) =«++«AEAA333 (5884) — — - KLM B77W (3710) —— DLH B744 (3676) —— DLH B748 (3658)
IBE A346 (3110) ———DLH A388 (2549) «sesDLH A346 (2439) —— GLF GLF5 (1900) IGA GLEX (1572)
«ssesCLX B748 (1515) =——TAM BTTW (1352) DLH A333 (1246) TAP A332 (1246) KLM B773 (1215)
=== AFL A332 (931) UAE A388 (824) = KLM A333 (801) DLH A343 (734) KLM B772 (670)

Time (seconds)
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New York FIR - 14 - July to December 2013
Actual Surveillance Performance (ASP)

— —95% — —99.9% — VIR B744 (16033) — — —IBE A333 (16012) —— VIR A333 (10774)

—— CRL A333 (B471) AEA A333 (5884) — — - KLM BTTW (3710) =—DLH B744 (3676) == DLH B748 (3658)
IBE A346 (3110) ———DLH A388 (2549) DLH A346 (2439) ———GLF GLF5 (1300} « -« - IGA GLEX (1572)
CLX B748 (1515) ——TAM BT7W (1352) DLH A333 (1246) TAP A332 (1246) KLM B773 {1215)

- == AFL A332 (931) UAE A38B (824) s KL A333 (801) DLH A343 (734) KLM B772 (670)

Time (seconds)
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Oakland FIR — ASP
- July - December 2013

29 operator/aircraft types observed with 100 or more
ADS-C downlink reports during the 6-month period

2 do not meet the 95% criteria for RSP180 ASP
1 meets the 99.9% criteria for RSP180 ASP

6 do not meet the 99.9% criteria for RSP180 ASP at the
rule-of-thumb 99.0%

3 ..
=\ Federal Aviation
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Oakland FIR - 14 - July to December 2013
Actual Surveillance Performance (ASP)

— —35% —_ —1039.9% = = ANABTTW (26705) = SIABTTW (9339) seees ANZBTTW (13978)
ceee s ANABTT2 (7T688) ——FDXBTTL (12352) ANZBTT2 (10368) —— QFAA3BE (3775) SIAATEE (9431)
—SIA A345 (6631) THAB7TW (388Y) = PAL BT7W (4023) KALB748 (3904) e GLF GLF3 (3433)
== CKKBVTL (2220) e HAL A332 (2029) oA BT48 (1526) = S00 BTTL (1525) CPABT4S (1465)
soees|GA GLEX (1345) CSMBT72 (1316) CSM A3BS8 (1281) IGA GLAT (821) GLF GLFE (440)

Time (seconds)

ISPACG/28 FIT/21 #\%\ Federal Aviation
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Oakland FIR - 14 - July to December 2013
Actual Surveillance Performance (ASP)

— —35% —_ —1039.9% - = ANABTTW (26705) =—— SIAB7TW (9335) ANZBTTW (13978)
AMABTTZ (7688) ——FDXBVTL (12352) ANZBTT2 (10369) —— QFAA3BSE (3775) —SIAAJESE (9437)
—SIA A345 (6631) THAB7TW (388Y) = PAL BT7W (4023) KALB748 (3904) e GLF GLF3 (3433)
== CKKBVTL (2220) e HAL A332 (2029) oA BT48 (1526) = S00 BTTL (1525) CPABT4S (1465)
soees|GA GLEX (1345) CSMBT72 (1316) CSM A3BS8 (1281) IGA GLAT (821) GLF GLFE (440)

Time (seconds)
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Anchorage — ASP
- July - December 2013

« 24 operator/aircraft types observed with 100 or more
ADS-C downlink reports during the 6-month period

5 do not meet the 95% criteria for RSP180 ASP
6 meet the 99.9% criteria for RSP180 ASP

e 7 do not meet the 99.9% criteria for RSP180 ASP at the
rule-of-thumb 99.0%

ISPACG/28 FIT/21
5 March 2014
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Anchorage FIR - 14 - July to December 2013
Actual Surveillance Performance (ASP)

— —95% — —99.9% CPABT4B (27151) == =ANABTTW (22347) —— FDX BT7L (15102)
KAL B748 (5002) ——S00 BT7L (2422) CLX B748 (2131) = PAC B748 (1717) == NCA B748 (1645)

——— GLF GLF5 (1553) PAL BT7W (1432) ANABT772 (1253) —— SIA A345 (1221) GTI B748 (1023)

—— SIAB77W (980) THABTTW (922) ———SIAA3BB (808) =+« IGA GLEX (314) CSN B772 (300)
GLF GLF6 (253)

Time (seconds)

ISPACG/28 FIT/21 p— = Federal Aviation
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Anchorage FIR - 14 - July to December 2013

Actual Surveillance Performance (ASP)
— —95% —_ =93 9%

CPABT748 (27151) == =ANABTTW (22347) —— FDX BT7L (15102)
——— PAC B748 (1717) = NCA B748 (1645)

—— SIAA345 (1221) GTIB748 (1023)

< s+ 1GA GLEX (314) CSN B772 (300)

KAL B748 (5002) ——S00 BT7L (2422) CLX B748 (2131)
——— GLF GLF5 (1553) PAL BT7W (1432) ANABT72 (1253)

(
—— SIAB77W (980) THABT7W (922) ——— SIA A388 (308)
GLF GLF6 (253)

Time (seconds)

ISPACG/28 FIT/21
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Overview

Analysis period: July to December 2013
Analysis by FIR: New York, Oakland, Anchorage,
All media types combined

RCP240 and RSPI180 criteria

Operators ordered in summary tables by descending count of ADS-C
downlink messages

Green highlights where criteria is met [
Red highlights where criteria is not met [
Yellow highlights where 99.9% performance is 99.0% - 99.9% [ |

July — December 2013
DATA LINK PERFORMANCE BY OPERATOR

ISPACG/28 FIT/21
5 March 2014
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Summary of Performance by Operator New York FIR

 There were 50 operators with at least 100 ADS-C
messages during this 6-month period

o Summary of how many operators meet criteria:

Criteria
95% within

99.9% within

180 sec

99.0% - 99.9%
within 180 sec
Less than 99.0%
within 180 sec

ISPACG/28 FIT/21
5 March 2014
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Observed Performance by Operator New York FIR

Count of
ADS-C

Count of
CPDLC

¥
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Observed Performance by Operator New York FIR

(Continued)

ADS-C

ADS-C
5%

ACP 05%

ACP
o09.9%

96.4%

97.0%

97.0%

97. 7%

o

100.0%

100.0%

97.7% 97.7%
99.6% 100.0%
97.9% 99.0%
98.1% 98.1%
99.3% 99.3%
.0% 100.0%
98.2% 98.2%
98.0% 98.0%
.0% 100.0%
99.0% 99.0%
98.6% 99.3%
100.0% 100.0%
97.1% 100.0%
100.0% 100.0%
100.0% 100.0%
100.0% 100.0%
100.0% 100.0%
100.0% 100.0%
97.3% 100.0%
100.0% 100.0%

97.6%
99.8%
96.9%
98.0%
96.1%
92 4%
98.6%
99.8%
99.5%
95.1%
99.1%
98.1%
96.0%
96.9%
97.7%
96.3%
98.9%
97.5%
98.4%
97.0%

s o Y O I o o o O o o s O o o O o o I o

ISPACG/28 FIT/21 J.l.-r-_-,-ﬂT S @\%\ Federal Aviation
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RRRR A345 - All Media - KZNY - Janto Jun 2013
Actual Surveillance Performance (ASP)

| — —05% — —09.9% RRRR1(2019) ———RRRR2(1813) |

Time (seconds)

ISPACG/28 FIT/21 p— #\°\ Federal Aviation
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RRRR A345 - All Media - KZNY - Janto Jun 2013
Actual Surveillance Performance (ASP)

| — —05% — —09.9% RRRR1(2019) ———RRRR2(1813) |

Time (seconds)

ISPACG/28 FIT/21 p— #\°\ Federal Aviation
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RRRR A345 - All Media - KZNY - Jul to Dec 2013
Actual Surveillance Performance (ASP)

| — —05% — —0999% =——RRRRZ(2698) ——RRRR1(1411) |

Time (seconds)

ISPACG/28 FIT/21 p— = Federal Aviation
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RRRR A345 - All Media - KZNY - Jul to Dec 2013
Actual Surveillance Performance (ASP)

| — —085% — —099% =———RRRR2(2693) ——RRRR1(1411) |

Time (seconds)

ISPACG/28 FIT/21 p— #\°\ Federal Aviation
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PR 1502-SN: Poor performance Operator RRRR

e Submitted PR to DLMA for performance of RRRR -
1/29/14

« Assigned to Airbus
« Still under investigation
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Summary of Performance by Operator Oakland FIR

 There were 51 operators with at least 100 ADS-C
messages during this 6-month period

o Summary of how many operators meet criteria:

Criteria
95% within
90 sec
99.9% within

180 sec

99.0% - 99.9%
within 180 sec
Less than 99.0%
within 180 sec
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Observed Performance by Operator Oakland FIR

- July - December 2013

Count of
ADS-C

ACTP
a5%

ACTP
00.9%

ACP 95%

275,330

99.6%

99.6%

9.

206,257

99.6%

99.7%

0.

157,432

99.6%

99.7%

9.

137,588

99.9%

99.9%

o9,

125,276

99.8%

99.8%

107,887

99.6%

99.7%

91,343

99.6%

99.6%

89,040

99.8%

99.9%

03,845

99.8%

99.8%

67,121

99.8%

99.9%

27 847

99.8%

99.8%

56,244

99.9%

99.9%

52,800

99.2%

99.4%

51,980

99.8%

99.8%

48,226

99.3%

99.4%

47,461

99.9%

99.9%

=|o|2|M|w|Z(Hd|=|mM|p|R (|00

38,020

98.7%

98.9%

=
=
=
=

35,573

100.0%

100.0%

32,687

99.8%

99.8%

28,107

100.0%

100.0%

22,646

99.7%

99.7%

20,908

100.0%

100.0%
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Observed Performance by Operator Oakland FIR

. July — December 2013 (Continued)

Count of
ADS-C

Count of
CPDLC

ACTP
00_0%%

ACP 95%

13,959

1,041

99

99.5%

99.3%

16,233

411

100.0%

99.8%

14,674

713

o}

99.7%

99. 7%

99.7%

14,229

745

99.7%

99.9%

98.9%

10,657

579

99.3%

99. 7%

99.5%

10,332

261

99.2%

99.2%

96.2%

.6%

10,262

576

99.8%

99.8%

97.9%

.3%

9,448

221

99.1%

100.0%

98.6%

.6%

9,446

901

99.7%

99. 7%

99.6%

9%

8,881

219

99.5%

99.5%

99.1%

3%

8,778

264

100.0%

100.0%

99.6%

100.0%

8,093

336

100.0%

100.0%

99.6%

99.8%

8,376

151

100.0%

100.0%

97.4%

100.0%

6,233

360

100.0%

100.0%

99.7%

100.0%

6,069

233

99.6%

100.0%

99.6%

99.6%

3,931

138

100.0%

100.0%

100.0%

100.0%

3,728

37

100.0%

100.0%

94.6%

94.6%

3,233

103
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2,630
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100.0%
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2,323
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100.0%

100.0%

98.6%

100.0%

1,164
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100.0%

100.0%

100.0%

ISPACG/28 FIT/21

5 March 2014

J'r*r*:r

WL

(C

Federal Aviation
Administration




Summary of Performance by Operator Anchorage FIR

 There were 38 operators with at least 100 ADS-C
messages during this 6-month period

o Summary of how many operators meet criteria:

Criteria
95% within
90 sec
99.9% within

180 sec

99.0% - 99.9%
within 180 sec
Less than 99.0%
within 180 sec
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Observed Performance by Operator Anchorage FIR

July - December 2013

Oper ADS-C CPDLC
% of % of
Cod Count of e ADS-C ADS-C | Count of e ACTP ACTP ACP oL ACP PORT
e (4] 0
ADS-C 05% 09,0% CPDLC 055 09,9% 00.9% 05%
ADS-C CPDLC
] 83,950 11.1% 08,4% 09, 5% 1,292 8.0% 99.6% 09, 7% 99,2% 09,5% 98.0%
il 70,383 10.1% 038.5% 09, 5% 1,002 9.9% 99.8% 09 2% 99,4% 09, 5% 095.6%
o 75,955 10.0% 97.8% 99 4% 1,555 9.6% 99,9% 99.9% 99.6% 99.56% 98.4%
Y 59.603 7.9% 05.8% 07 8% g3l 3.9% 95.6% 06.4% 95.7% 06. 7% g4 8%
L 58,356 7.7% 98. 7% 99.75% 1,446 2.9% 99,5% 99, 7% 98.4% 98.9% 95.2%
S 51,128 6.7% 96.3% 98.9% 867 5.4% 099,4% 09, 5% 99,3% 09, 7% 08.5%
H 42,356 5.6% 09,0% 09.65% 1,267 7.8% 99.9% 100.0% 99,8% 09, 8% 097.9%
] 41,684 5.5% 099,1% 099, 7% 1,383 2.6% 099, 7% 09, 2% 99,5% 09, 8% 99.5%
& 39,402 5.2% 09,2% 09, 75% 954 5.9% 100.0% 100.0% 100.05% 100.0% 09_4%
R 32,638 4.3% 98.6% 99, 6% 533 3.3% 99,3% 99.3% 99.15% 99.6% 99.1%
F 32,114 4,2% 98.8% 99.75% 1,444 2.9% 99, 8% 99.9% 99.7% 99, 7% 99.3%
MMMN 20,193 3.5% 98.3% 99, 4% 294 1.8% 100.0% 100.0% 99,7% 09, 7% 097.65%
T 23,435 3.1% 99,1% 99, 7% 568 3.5% 09,3% 09, 7% 99,5% 09, 7% 08.2%
RRR 15,199 2.5% 97. 7% 99.3% 175 1.1% 100.0% 100.0% 100.0% 100.0% 92.6%
F 11,838 1.6% 098.5% 99 5% 352 2.2% 99, 7% 99, 7% 99, 7% 99, 7% 99 4%
LLL 11,357 1.5% 98. 7% 99.75% 212 1.3% 100.05% 100.0% 100.05% 100.0% 98.6%
CCCC 10,627 1.4% 97.4% 98.3% 119 0.7% 097.5% 09, 2% 98.3% a8,3% 03,3%
Qo0 9,919 1.3% 99,1% 99, 4% 449 2.8%% 099,1% 09.1% 98.4% 08.9% 08.4%
9,704 1.3% 97.9% , 99,5% 99,.5%
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Observed Performance by Operator Anchorage FIR

ADS-C

July - December 2013 (Continued)

% of
Total
ADS-C

ADS-C
955

99.9%

ACTP
95%

ACTP
99.9%

ACP 95%

ACP
99.9%

PORT
95%

0.8%

97.6%

99.1%

100.0%

100.0%

100.0%

100.0%

96.7%

0.6%

99.1%

99.9%

100.0%

100.0%

100.0%

100.0%

98.2%

0.5%

97.5%

99.0%

97.3%

97.3%

97.3%

97.3%

97.3%

0.5%

98.8%

99.8%

100.0%

100.0%

98.7%

100.0%

98.7%

0.5%

99.3%

99.6%

100.0%

100.0%

100.0%

100.0%

94.5%

0.4%

97.8%

100.0%

100.0%

100.0%

100.0%

100.0%

0.4%

98.8%

99.6%

100.0%

100.0%

97.0%

97.0%

93.9%

0.4%

98.1%

99.7%

100.0%

100.0%

100.0%

100.0%

92.9%

0.3%

99.4%

99.7%

100.0%

100.0%

96.6%

96.6%

95.5%

0.3%

99.5%

99.7%

100.0%

100.0%

100.0%

100.0%

100.0%

0.2%

99.4%

99.9%

100.0%

100.0%

100.0%

100.0%

81.8%

0.2%

98.8%

99.7%

100.0%

100.0%

100.0%

100.0%

100.0%

0.2%

98.4%

99.6%

96.3%

100.0%

96.3%

96.3%

92.6%

0.2%

97.6%

99.4%

100.0%

100.0%

93.8%

93.8%

87.5%

0.1%

98.5%

99.5%

100.0%

100.0%

100.0%

100.0%

100.0%

0.1%

99.5%

99.7%

100.0%

100.0%

100.0%

100.0%

100.0%

0.0%

97.9%

99.5%

100.0%

100.0%

100.0%

100.0%

100.0%

0.0%

98.8%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

0.0%

96.4%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%
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July — December 2013

MEDIA TRANSITIONS
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Preliminary ASP Analysis for Media Transitions

e Analysis period: July to December 2013
 Analysis regions: Oakland and
« RSP180 criteria

 Analysis process:

— For each ADS-C downlink report, an attempt was made to match
the most recently sent preceding ADS-C downlink report ,up to
30 minutes

— A transition code is assigned if a match is found

— The transition code is based on the media type of the current
and preceding ADS-C downlink report

— If the current and preceding report are the same media type, the
respective station IDs are checked to determine whether or not
they are the same
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New York FIR - VHF Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
—_ —05% —_— 00 9% —"HF to same WHF (89144) ——"HF to diff VHF (30975)

——VHF to 13 (33518) 13 to VHF (28001) ——VHF tol4 (6108) 14 to VHF (5255)
Iridium to VHF (618) VHF to Iridium (726) —— VHF to HF (338) HF to VHF (185)

Time (seconds)
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Oakland FIR - VHF Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)

— —95% — —99.9% —— VHF to same VHF (107789) —— VHF to diff VHF (56094)

— VHF tol3 (39012) 13 to VHF (27492) VHF to Iridium (3359) Iridium to VHF (1586)
14 to VHF (2293) — VHF to 14 (2893) — VHF to MTSAT (1491) MTSAT to VHF (536)
VHF to HF (383) HF to VHF (224)

120

Time (seconds)
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New York FIR - VHF Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
—_ —05% —_— 00 9% —"HF to same WHF (89144) ——"HF to diff VHF (30975)

——VHF to 13 (33518) 13 to VHF (28001) ——VHF tol4 (6108) 14 to VHF (5255)
Iridium to VHF (618) VHF to Iridium (726) —— VHF to HF (338) HF to VHF (185)

[de]
]

Time (seconds)

ISPACG/28 FIT/21 YTy #\%\ Federal Aviation
e

5 March 2014 Administration




Oakland FIR - VHF Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
— WHF to same VHF (107783) ——WHF to diff VHF (56094

— —95% — —99.9%
— VHF tol3 (39012)
14 to VHF (2293) — VHF to 14 (2893)
VHF to HF (383) HF to VHF (224)

I3 to VHF (27492) VHF to Iridium (3359) Iridium to VHF (1586)

—WHF to MTSAT (1431) MTSAT to WHF (336)

T T T T T T T T e vvwwrey
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e — — . — — —
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Time (seconds)
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Observations for VHF Media Transitions

 Similar behavior observed for media transitions to and from
VHF in New York and Oakland FIR

« All media transitions from VHF exhibit significantly lower ASP
than transition to VHF

e Transitions between same VHF station slightly better than
between different VHF stations

e Both I3 to VHF and 14 to VHF show better ASP than VHF to
same VHF in New York
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New York FIR - |13 Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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Oakland FIR - I3 Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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New York FIR - |13 Media Transitions - Jul to Dec 2013
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Oakland FIR - 13 Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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Observations for 13 Media Transitions

Similar behavior observed for media transitions to and from 13
In New York and Oakland FIR

Transitions between same |13 station better than between
different 13 stations

Transitions between |13 and 14 show similar performance both
directions though 14 to I3 appears slightly better

Transitions from 13 to VHF considerably better than VHF to 13
— VHF to I3 transitions adversely affect I3 ASP

Transitions from 13 to HF considerably lower ASP than HF to
I3 — 13 to HF transitions adversely affect HF ASP

Transitions from 13 to MTSAT considerably lower ASP than
MTSAT to I3 — I3 to MTSAT transitions adversely affect
MTSAT ASP
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New York FIR - 14 Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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Oakland FIR - 14 Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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New York FIR - 14 Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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Oakland FIR - 14 Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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Observations for 14 Media Transitions

Similar behavior observed for media transitions to and from 14
In New York and Oakland FIR

Transitions between same |4 station better than between
different 14 stations — more significant difference in Oakland

Transitions between |13 and 14 show similar performance both
directions though 14 to I3 appears slightly better

Transitions from 14 to VHF considerably better than VHF to 14
— VHF to 14 transitions adversely affect 14 ASP (similar to 13)

Transitions from 14 to HF considerably lower ASP than HF to
14 — |4 to HF transitions adversely affect HF ASP (similar to
13)

Poor ASP for transitions between 14 and MTSAT but small
data set
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New York FIR - Iridium Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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Oakland FIR - Iridium Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)

— —95% — —99.9% Iridium to Iridium (86043)
Iridium to VHF (1586) HF to Iridium (583) Iridium to HF (552)
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New York FIR - Iridium Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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Oakland FIR - Iridium Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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Observations for Iridium Media Transitions

 Similar behavior observed for media transitions to and from
Iridium in New York and Oakland FIR

e Transitions from Iridium to VHF better than VHF to Iridium —
VHF to Iridium transitions adversely affect Iridium ASP
(similar to I3 and 14)

e Transitions from Iridium to VHF better in New York

e Transitions from Iridium to HF considerably lower than HF to
Iridium — Iridium to HF transitions adversely affect HF ASP
(similar to I3 and 14)
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New York FIR - HF Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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Oakland FIR - HF Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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New York FIR - HF Media Transitions - Jul to Dec 2013
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Oakland FIR - HF Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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Observations for HF Media Transitions

e Transitions from HF to HF (same station) exhibit the
lowest ASP

e Transitions from HF to all other media show better ASP
than transitions to HF

* While transitions from all other media to HF are lowest
they still appear to have better ASP than HF to HF
transitions, therefore increasing the ASP for HF
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Oakland FIR - MTSAT Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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Oakland FIR - MTSAT Media Transitions - Jul to Dec 2013
Actual Surveillance Performance (ASP)
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Observations for MTSAT Media Transitions

e MTSAT to MTSAT — meets both 95% and 99.9% ASP

e Transitions from VHF to MTSAT considerably lower ASP than
MTSAT to VHF — VHF to MTSAT transitions adversely affect
MTSAT ASP

e Transitions from I3 to MTSAT considerably lower than MTSAT
to I3 — 13 to MTSAT transitions adversely affect MTSAT ASP

e Poor ASP for transitions between 14 and MTSAT but small
data set
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