04222004 00:50 FAX 410 573 2024 AR N @0z

@.OBALL L

Aprnl T, 2004
File: 07-1-7 Spectra Lux
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Mr, F.IE'I-]EI Bermatein

Spectra Lux

11825 120™ Avenue NE

Kirkland, WA SEQ34
Bk

A POA and ADA Phase 3 Avionics Chualificetion Policy (AQFP) test for the
ACES/Spectra Lux CMS- 1000 ACARS confipuration (sofbware PN 4550-5101-
ANY) was completed on March 29, 2004, This configuration supported POA and
AN, An enginesring surmmary is attached for your review,

Dhear Mir. sieim:

A.I:FP jjll.'ll!hh!':u:l:': Towiend |:|.|.:ri:r_|p| Ll:slintl;;

I. Failed Handoff: When the avionics stlempled o hondoff and failed, it
contimeed on the criginal link with the M(2) and Bit) nimbers reset. |
recovers properly with & FEMR and UA XID exchange.

Media Advisories: The avienics incorrectly sent media advisories after a
POASACA retune.

b

3, ADA o POA Auotane: IFf an ACA o POA aulolune MEessLEE Was receivied
inn the middle of & multiblock downlink, the avionics gels confused. 1t s=ni
one INFO frame after the DISC and the multiblock was sent in the wiong
order on POA,

4. Crsscross Uplink ACK: When sending a 00 label link test doamlink, the
avionics completes the scenario propecly but then disconnmects from the
ground station for no reason. (See Test Description 4.4.13,1.2)

d. ADA Crsscross Uplink Acknowledgment: When the CMWMU receives an
uplink block, which does not positively ACK a preceding Hok test, the

AARING avionics retransmiited the downlink block with an embedded ACK after
VATT. The CMU should immedintely ACE the uplink block with an ACK
I551 Aien Rosd mesgage. The deamlink block (s retransmitied only when VATT expires,
padis, 8D 25401 Reference 618 11.3.3.3 and Test Deseription 4.4.13,1,1
Tel &1 410 265 4180
Fax +7 10873 3106

glabalink@arinr com
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ARINC PHASE 3 AQP Test ID: 04,032
TEST RESULTS/DATA
OO0 EVENTS
DESCRIPTION REQUIREMENT YN
ilessage Mossages are dowalinked in a logical ordor -
Sequencing gecording to nirlime documentailon
Message Messages are buffered when not acknawledged II'
Bulfering anpd retransmitted when radio confact resumes
Timers OFF/ON events are delayed approsimately 10 LE'
secopds
Filters INADUT events are delayed approvimately 2 P
nintiel HE
Source Sauree of OO events DIRCRETES
If vigital 429, list peripheral (s): |:|
M Labels BT Uses Standard QA-0V OO0 Labels E
or unigque ON/OFF with Depl. & Dest.
COMMENTS: |

RETRANSMISSION INTERVAL

DESCRIFTION
Retrnmsmissions

REQUIREMENTS DATA: Time Between Transmissions {Second
Downlinks are retransmfticd TestdXmission 1&3 3&3 3&4 445 5&6 PF

3 - 5 times at randomby spaced -
imtervels from 10 = 15 1 17 [14] [19 i A 2
secomils befere NOCOMM 2 a4 14| 9] 127]LF
is displayed 3 2] [18] [i] [19][ o] [P
d A (AR a4 12 B
PREKEY TIME
DESCRIPTION REQUIREMENTS DATA
Unmodulated Carrier 1 millisecond max. E
Transmission Time
Prehey BS miilkseconds max, | &7 |
Programmable Preley Is prekey programmable? @
COMMENTS: | |
o
Dl 13 2R Page 2
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Nested Higher Priority Multiblock Uplinks: The avionies did not support nested
reception of higher priority muliblock wplinks. In this case, u high priotity message,
guch as an autotune or an ATIS repor, intermupting ofther messages would be properly
received ‘.-"d presented o the crew. The interropled message was split and displaved
in two separate parts, This condition dess not comply with AEEC specification 618
ard may impast the custemer,

Current Overload Feset: When the avionics warmed up, it wis repeatedly reset by the
over curent prolection circuit.

Manual Frequency: After COMM is losf on the manually entered frequency, the anit
fell back o & bage frequency with permission to send, [t should fall back to scan the

bass frequencies.

BufTered Media Advisory: If the avionics happens to hear the ADA available squitter
before the SA BV message 15 send, it 15 buffered ond sent on AQA

1%, Co-Channel Interference: This MUdmdio configuration did not pass the uplink success

1L

11

I3

14,

15

I6,

tesd in the co-channel environment (AEBC 618-4, Section 4.4.7.) This performance is
nok ideal, will cause some degree of network-impact, and will result in added BF
utilization charges.

POA Spectral Mask: Speciral cmissions were high. The radio transmiited & spectrel
spread that measured about 13 dB too high from 3200 Hr and farther from the ceater
frequency. (Ses ARIMC 716).

Mode 2 Transmitter Power: One rmdio transmitted 8 watts and the other transsitiad
mhout 12 watts, Fifleen walts is raguined

Mode 2 Adjacent Channel Rejection: Avionics did not pass adjscent chanmnel rejection
af 137 and 137,075 MHz. The interfecence was jowered 44 and 50 dB below spec
before the receiver could recetve messages, (Sec Test Description 4.1.2)

Mode 2 In-Band Intermodulation: The avionics cannot decode any messages in the
presence of in-band intermodulation. (See Test Descriplion 4.1.5)

Mode 2 Co-channel Interference: A BER of af least 10°-3 s reguired with a co-
channe] interference signal 20 dB below the desired signal. The avionics passad the
BER with interference of 32 dB below the desired signal. {See Test Description 4.1.9)

MMode 2 First Adjscent Chanmel:  First sdjacent chanme] emissions are abour 3 dB high.
(5o Test Description 4.2.4)
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7. Maode 2 Parsistence: Persistence 15 not enabled in Maode 2.

L& Mystery NAK: In AQA, the CML sont a8 NAK message after the crisscross
acknowlslgment test soenario (see ACKP test 4.4.13,1.2)

1%, Diedicated Transceiver Advisory; In ANOA, the CMU requited an ACK for the F3 labal
dedicated transceiver advisory. The F3 is a send and forget message,

Based on the problems identified in the Phase|3 test report, the CMS-1000 has shown
ignificant improvement, but does not meet the minimum ACQP requirements for nonmad,
unrestricted use on the network. However, the CMS-1000 is authorized a network-
impacting waiver for limited Might testing and certification purposes only. We require
that nll identified issues be corrected prior to release 1o 8 customer. An addithonnl AP will
be required to validate the corrections kave baen properly made,

Thank vou for your cooperation, Pm'ricipatiml in the AQP process will help ensure that your
avionics and the ACARS™ system operate relinbly and efficiently. Please contact us if you
have any questions regarding this letter or the attached reports.

Sincerzly, |

Stephen B, Leger
Dhirector, AQP Services

JE/ad
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ARINC PHASE 3 AQP Test ID: 04,032
TEST RESULTS/DATA
OO0 EVENTS
DESCRIPTION REQUIREMENT YN
ilessage Mossages are dowalinked in a logical ordor -
Sequencing gecording to nirlime documentailon
Message Messages are buffered when not acknawledged II'
Bulfering anpd retransmitted when radio confact resumes
Timers OFF/ON events are delayed approsimately 10 LE'
secopds
Filters INADUT events are delayed approvimately 2 P
nintiel HE
Source Sauree of OO events DIRCRETES
If vigital 429, list peripheral (s): |:|
M Labels BT Uses Standard QA-0V OO0 Labels E
or unigque ON/OFF with Depl. & Dest.
COMMENTS: |

RETRANSMISSION INTERVAL

DESCRIFTION
Retrnmsmissions

REQUIREMENTS DATA: Time Between Transmissions {Second
Downlinks are retransmfticd TestdXmission 1&3 3&3 3&4 445 5&6 PF

3 - 5 times at randomby spaced -
imtervels from 10 = 15 1 17 [14] [19 i A 2
secomils befere NOCOMM 2 a4 14| 9] 127]LF
is displayed 3 2] [18] [i] [19][ o] [P
d A (AR a4 12 B
PREKEY TIME
DESCRIPTION REQUIREMENTS DATA
Unmodulated Carrier 1 millisecond max. E
Transmission Time
Prehey BS miilkseconds max, | &7 |
Programmable Preley Is prekey programmable? @
COMMENTS: | |
o
Dl 13 2R Page 2
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If part of o multiblock dewnlink has been acknowledged,
and the avionics goes NOCOMM, the ontire maltthloek message

ARINC FHASE 3 AQFP Test ID: 04032
TEST RESULTS/DATA
MISCELLANEOLS
DESCRIPTION REQUIREMENT DATA (P/F)
Froteeel and Avlonics wiilizes UBIDBL protocel IEI
Embedded ACKs I yes, pratecol works correctly E
Downlink retransmissons contain the same [El
MEN before and after a NOCOMM condition,
Avionles processes l|:||.|.'u.'h: with the same MSN &
URI withim 10 minwtes ns a duplicais uplink
An embedded ACK o an uplink i3 changed ts an IE'
embedded NAK o subseguent dovwnlink retransmissions.
Avionies properly handles embedded ACKs in uplink messages,
Avionles provides cmbedded ACKs In downlink messages. [7]
COMMENTS: |
WL & VL Avionics accepts aml prinis maltiblock messages.
Multiblock Aviomics nocepts and displays multiblock messages,
Froccang “INCOMPLETE MESSAGE" advisory given when subsequent [P
blocks mot received in 1.5 minotes,

]

NOT sent while the alreraft is on the ground.
Tracker Meseages are not quewed while the
avionics is In valee mnde,

Tracker Timer reset by uplink AUK (o o downlink.

is resent when COM b regaimed.
COMMENTS: |
Tracker Tracker Message interval {minntes). Rl
Message Imtervals are ai 10 minmies and anly in

the absence of other downlinks,

O

Contocl Tracker used on altornate (smistune) frequency?

D4/12/2004

COMMENTS: |

Comtact Contact Message interval. { 244

Mossage Sent only if ns uplink traffic is heard for 8 defined period of time. E
MOT sent while the nirerafi is an the gronnil. %

Page 3
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ARINC PHASE 3 AQP Test [D: 04,032
TEST RESULTSDATA
CHANNEL ACCESS
DESCRIFTION REQUIREMENT DATA (P/F)
Channel Access Wil not transmit while veceiving a 1200 Hx MEK modulated signal.
Algorithm Will not transmit while receiving n 2400 Az MSK modulated signal.
Will not transmit while veceiving o random [ 12MHUZ400) MSIK
madulated signal,

Will not transimit while receiving actual traffic with 78 ms prekey.

Must check for chunnel occupancy before transmitting an ACK
tor an wplink.

Carrier Sense The avionics implements a non-persistent CSMA algerithm,
Multiple Access

COMMENTS: | |

B G EEE

AGENCY CODE, REGISTRATION NUMBER, AND FLIGHT NUMBER

DESCRIPTION REQUIREMENT
Defauit Agency  Ewnter the defanlt agency code
souarce and lisi the agency code.
Agency Code Will the avienbcs accept numerle characters
Chars. for the agency code?
Defnult Regd Enter the defanll registration
somrce nnd list the regisieation namber,

Mlight Number  Flight numbers less than four characiers are
pavdded with leading zeros.

Will the avionkes accept alpha characiers for the
Might number,

ANFI Address  Avionics supports both AN and FI addressing
COMMENTS: |

ARINC EUROFEAN BASE FREQUENCY - 136,925 MH=

Is 136,925 present ond ennbled in scan tnble?

Avre iracker messages enabled o 1369257

Arre contact messages enabled on 136,%257

Dhwes the avionics respond properly when autoiune received while an 13469357

_OooE HE H HHHHHE

04/13/2004 Page 4
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ARINC PHASE 3 AQP Test ID: 04.062

TEST RESULTS/DATA
I _MULTI-MEDIA FUNCTIONS
DESCRIFTION REQUIREMENT DATA
| Proferred Medin & MU wses VIIF a2z preferred media and only commuonicates
Simulianeous Medin  via SATCOMMHFDL when VHF |s nnavailable or when
responding to an unsolicited SATCOM/HFDL U/L. MU D
: always attempts to complete on media where originated.
Muliiblock DV The MU correcily handles Maltibleck reiransmission when
Handling changing media. Entire message is retransmitied,
Diriginal MSM is retained.
VHEF to The avienies completes falled VHF transmissions on
SATCOMMHF SATCOM/HF Media and aleris the erew of the VHF NOCOMBM

conditions. Avionies sends downlinks via SATCOMMF when
in Violee Mode (if available),
SATCOMHF to The avionics monitors the avallable VHF frequencies and
YHF Transitions attempts to re=establish the VHF media (label GO, SA, efe.)

Antomatie Link MU antomatically sends o G0 downlink (Followed by 5A)
Establishment via SATCOM whenever the SDU logs on. Same as VHF & HT,
URIDEL The MU correctly maintuins separate and ndependent
Hamdling UBL'DBEIs for the VHF, SATCOM, and HF links.

e —

GI2H623 PROTOCOL & FUNCTIONS

VL Message Format  ATS messages are downlinked in proper format.

LVL Message Format  Uplinks are checked for ATS format compliance,

CRC Dowalinks contaln proper CRC values.
Uplinks are tested for proper CRC valoes,
U/L messages w/'o CRC or Improper CRC are rejected,
Avienics accepis U/L's with or without ending CR/LF chars.

ATS U/L Response MU provides readback responses where appropriste
(Le., PDC Accept/Reject)

i ISR EERNY B8 E 3 -8

Multiblock ATS MU properly handles multiblock ATS messages

Messages

Multiblack Avionles supporis nesting of higher priority single block uplinks.
Prioritization Avionies supports nesting of higher priority multiblock uplinks.

COMMENTS: |[SPLITS LOWER PRIORITY MESSAGE INTO 2 PARTS |

—k

/130 20 Page &
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ARINC PHASE 3 AQP Test ID: 04,032
TEST RESULTSDATA

STUCK CARRIER

Sinck Transmitter Avionics docs not exhibit any stuck transmitter as a resalt
of power eveling or related testing.

[]

COMMENTS: [ I
AUTOTUNE FUNCTIONS
? ATA
DESCRIFTION REQUIREMENT Label 4 -
ACK to Command Avienics provides ACK 1o autoiune E
command before changing frequency.

Chammel Avionics changes to frequency E
Changoeover specified by Awtolune command, Es
Link Tests on Avinnics immedintely conduocts aif least

0

New Frequency 3 Link Tests on the new frequency

Return to Basc Avionics returns to the base freq, and

Frequency and immediately conduocts of least 3 Tests
Conduet Link Test  #o re-estnbish communication

Autotune to an I the avionles was autotuned and a subsequent aulotune is received,

= [3]

Autoiune ithe avienies will correetly refune and return to the base frequency if
unable to establish or maintain commnunication.
Power Avionics recalls last aulofuned freq. if 115VAC power is
Interruption Interrupted (= 1| min) and 28YTHC is relained
Faor haw laong will MU recall last autofreq with both | "P]
1SVALC and I8 VI removed?
COMMENTS: | |
Frequency Toning  Will the avionics tune between 118,000 MHz and 136,975 MHz?
Frequescy Scom Trackers Contneds
Table | Location Frequency | ¥/N| Time | ¥/N| Time | ¥/N| Time
131558 r 2-10
i 0
&.0m
0
. {hinld
0
¥ 008 !
il
.4
.00 3]

04713720404 Page &
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ARINC PHASE 3 AGP Test TD: 04,032

TEST RESULTS/DATA
| MU TO TRANSMITTER/RECEIVER AUDIO LEVELS

DESCRIFTION REQUIREMENT

Andio Output Level [o.0d vpk Vs 10 Vems +-2% [
Audio Hx Level to MU Yk [0 Vrms L0 Vems+-2% [ ]
AM Modulation Verily when using newly updated transceiver or when EI

" pudio levelds above are oul of tolerance

% Outpui Modulation [ | % = B5 % ]|
COMMENTS: | |
SUMPMARY OF TEST RESULTS

A POA aovd ACA Phase 3 Avioricy Chuelification FPoliey (AQF test for the ACES Specira Lix CMS-F000
ACARS confignerction (soffware PN £350-5 10054000 was completed on Morch 29, 2004, This
cenrfignration supyrorted POA aed ACA. An engineering summary lx attached for yowr review,

AQP predieris found during festing:

1. Failed Handoff: When the avionics aftempied o harsdsff covd failed, it comtinmed on e origimd lnk
with the Nys) and Niv) rannbers resel. Ji recovers properly with a FRMR and Ud XTD exchange.

2. Adecho dcvizories: The aviomics Jmmﬂtﬂ'y.ﬁ:rﬂ' wveelicn crcdvdnenries :ﬁl'k.r a POAAOA refie.

3. AOA to POA Awtorune! I an ADA o FOA awiotume message was received in tve rriddle of a
rultiblock dovwanlink, the aviowics gets confused. It sent one INFO frame after the DISC aid the
riultiblock way sent in the wrong order on POA,

A, Criss Cross Uplink ACK: When sendieg o O fobed link test donling, the avdonics complates the
scewario properly bl then discomiects from the ground stetion for no reasom, (See Test Desoripilon
4413 1.3

5 ACH Criss=Cromy Upling Ackrowledgment: Blhen the CMU receives an rpling Slock, which does no
pogitively ACK o preceding limk test, the avicwics reframsmitied the downlink block with an embedded
ACK after VAT?. The CMU should immediately ACK the upiink biock with an ACK message. The
downlink dlock is retravsmitted only when VATT expires. Reference 618 11, 33,3 and Test Description
£4. 1311,

6. Newted Higher Priority Mudtiblock Uplinks: The aviomics did not support nested recepriion of higher
priveity prltiblock wplinks T this cave, a high priority message, swch ax an auiotine or @ ATIS report,
interrupiting other messages would be properly received and presented fo the crew, The intereapled
rressage was splid awd displayed in o separate parts. This condition does not compily with AREC Il

/137200 Page 7
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ARINC FHASE 3 AQP Test ID: 04.032
TEST RESULTSDATA

specification 614 and may impact the customer.

7 Current Chverdoad Reser: When the avionics warmed wp, if woas repeaiedly reset by the over current
Frodection circuit

&8 Marmal Frequency: After OOV ix lost on the mraraally entered frequency, the i fell back o a
baze frequency with permission to send [t should fall back to scon the base frequencies

9. Buffered Medio Advisory: I the avionicy happens to hear the AGA available squitter before the 54
EV message ix sent, it i3 buffered and sent on AC,

10, Co-Charmel fderference: This MUrradio configumation did mol pass the wplink success fexf in the
co-chemmel ermvironmiend (AEEC 618-4, Section 4.4.7,) This performance i mod fdeal, will cowse some
degres of metwork-impact, and will result in added RF wiilization charges.

11, POA Spectral Mask: Spectral envissions were high,  The radio transmitted o spectral spread that
measiired ahout 15 4B too high from 3200 Hz and fariher from the cemier frequency. (Bee ARINGC Tla),

13 Mode 2 Trovsmitter Power: One rodie trowseritted 8 waies aed the other ranmmitted about 12w,
L5 winttx ix reguired.

13 Mode 2 Adjocent Chanmel Refection: Aviowics did not pass adjacent channel rejection ar 137 and
137.075 Mz, The interference was lowered 44 aod 30 df below spec before the receiver could receive
mesmpes, (See et Description 4.10.2)

. Mode 2 In-Barmd frtermodlation;  The aviomics canmot decode any messages in the presence of
in-band intermodulation. (See Test Description 4.1.8)

15, Mode 2 Co-chanre! Interference: A BER af af least 1(0*-3 i3 required with @ co-channel interference
signal 20 adif below the desived signal. The aviomics passed the BER with interference af 32 dB befow the
desired signal. (See Text Description 4.1,9)

6. Made 2 First Adiacent Chammel: First adiocent chanrel emissions are about 3 JG8 kigh, (See Test
Degeription 4.2.46)

17 Mode 2 Persistence: Persisiomee ix nof encdded i Mode 2.

18, Mystery NAK: n AQA, the CMU sent @ MAK message affer the crisy-cross acknowledgment fext
scenario (see AQP st 44031 2).

19, Dedicated Transceiver Aahvivory: fn AGA, the CMU requiired an ACK for the F3 label decicated

[
04132004 Page 7
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ARINC PHASE 3 AQF Test IT: 04032
TEST RESULTSDATA

tramsceiver advizory. The F3 i1 .a send and forget messoage.

Baved on the problems idensified in the Phase 3 test report, the CMI-1000 hax shown significant
improvement, biet does ot meet the mbrdun AQP requirements for warmal, smresiricted e on the
neniork, However, the ChS=1000 is amthorized a metwork-impecting waiver for lmited fTigh tessing and
certification purposes grly. We require that all identified ixues be corrected prior to release 1o a
customer. An additiomal AQP will be required fo validate the correstions fove been properly meade,

i3

04/13/2004 Page 7
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ARINC PHASE 3 AQP Test ID: 04,032
TEST RESULTSDATA

DOWMNLINK SUCCESS RATIO TESTS

Calibration (loss) factor: [ 0| dB
Attenuntion offset required to couse o 2(Bm BF Leval @ ground station receiver inpmt

Downlink prekey msed: || ms {typically 75-85 ms)

Downlink suecess ratle data

Attenuntor RF Level Hesultant
Setting at GSC RX i Downlinks i Downlinks Downlink
(dB) (dBm) Semi Acknowledpged Suceess (%)
] 20 1 =] o
= -30 i = =
-40 ) [ ] .3
50 [ ] i
[ ] -60 = == b
== 70 =5 = =1
=] -80 == =
E= e [ ] [ ] =1
] 95 ] ] S
100 | =
E= 105 [ ] == =
=] 110 =
=] 1 =
Dowmlink success requirement: %8% or better
at reception levels from -20 to -100dBm. D

COMMENTS: |

04/13/2004 Page §
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r ARINC PHASE 3 AQP Test ID: 04,032
TEST RESULTEDATA

UPLINK SUCCESS RATIO TESTS

Calbration (loss) factor; | J332 di
Attenuation offset required to canse a -20d0Bm RF Leval @ groand station receiver input

Uplink prekey myed: B0 | ms (typically 75-85 ms)

Uplink success ratio duata

Altenuator RF Level Resultant
Setting at GSC RX # Uplinks # Uplinks Uplink
(B {dBm) Semt Acknowledpged Buccess (%)
o] 20 oo ] o0 ]
] -3 100 [roo ] oo |
] 40 o0 ps_| 7|
== S0 oo |
= P o o)
= 0 o0 o0 | foo
By 0 [0 b 5 ]
] 20 00 o0
] -5 150 | [roa |
] 100 [0 b ] b |
= 08 B ]
10 - =
s ] =
Uplink success requirement:  98% or belter E
(with T5mS of prekey) at reception levels from -20 to <100 dBm.
Co-Channel Compliant Deesired Leads F;-I
Desired Lags F_|
COMMENTS: | |
15
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