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Annex A& LA

1 Personal Licensing a5 AR 13
2 Rules of the Air 3t A

3 Meterological Service for International Air Navigation 37| A

4 Aeronautical Charts FIA =

5 Units of Measurement to be Used in Air and Ground Operations et hing

6 Operation of Aircraft s

7 Aircraft Nationality and Registration Marks TH /557 %
8 Airworthiness of Aircraft dF7 AEA
9 Facilitation =87 743}
10 Aeronautical Telecommunications = Al
11 | Air Traffic Services JFaFdT
12 | Search and Rescue T T2
13 | Aircraft Accident and Incident Investigation a-7] AL zAb
14 | Aerodromes v 3P

15 | Aeronautical Information Services J3A R T
16 | Environment Protection FHES
17 | Security g at
18 | The Safe Transport of Dangerous Goods by Air EE TF
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FFaTE Al H e FAA o] B3k 71712 Annex 100]] Z£3FshaL §low
Volume I ~VE &3] FAGYPA| 2", FAAR}, FAA|2H, ZHR|R|2H],

[% 15] Annexl) &%

Volume A& ] 3L
I Radio Navigation Aids Al e
I Communication Procedures including those with PANS status FAI A =}
I Communication Systems FAIA 2= H]
\Y Surveillance and Collision Avoidance Systems ZHA] A 2~ H]
\ Aeronautical Radio Frequency Spectrum Utilization Fafrol &

A ) FAY R E WE 2 FAS TAND Ashie Fael 49
Aababel Hd S HHow gl

FCCE 33 Y8 AS® 07 $39 395 452 BFala glon 17)
AAAFoz e WAHE 22T Aokl FABA a7t A4 BE
TAISE Qlek, AlA 02 100~ 3,0000k0] 7514 Bjel S G840z g &
=2 A3t S Ql, SALlo] HhE 2 W $U e

EA A28 Bz 23 Title 47(Telecommunication) ©] ™, o] & 338 FAAv|=
Part 87(Aviation Services) 9] &8-S vt} Part 872 v|= EAIH, [TU
T AR ZEeE-g ool whet & Tk A AL & FAlTol o
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v Aol FATo] HelAE FCCY el 4§ ghom, gy FATE
FCCEYe Al s17h i wls7] @il RalE wolof ahw] olFe] A% 2
2 ejale AT HsE whE 4 9

FAT WH e FEA DS i
G FATAY BAL FUHA GEE A FAA

AAE ofof dheh,

[£ 16] Part 87 & £

Subpart A e

A o4l A B (General Information)

A1A =) =33 (Applications and Licenses)

82 97 v AxH(Operating Reqguirements and Procedures)

7]

%2 9 7 (Technical Requirements)
!

v}~ (Frequencies)

3}3-7] = (Aircraft Stations)

a2 = (Aeronautical Advisory Stations)

oo |m|lm|glolw
N

J

=

o

o

7 332 (Aeronautical Multicom Stations)

—

3}

ofd
2

23 v 334 = (Aeronautical Enroute and Aeronautical Fixed Stations)

of

v 8 A1 3] = (Flight Test Stations)

H] 3 2] 4 = (Aviation Support Stations)

g} A] A o] == (Aeronautical Utility Mobile Stations)

g elal 1wl F2=(Aeronautical Search and Rescue Stations)

H] A2 Al (Emergency Communications)

3} A &= (Airport Control Tower Stations)

$--8 31 4 = (Operational Fixed Stations)

T Z=9) 9] F=(Station in the Radiodetermination Service)

w " |lOol"|lo|Z| 2|0 R|—

A% e BFS % FAAE E Patol A @A e $471E B4 §xo]
t3led Subpart Dol 233 7154 275 abEsls FCCY Q155 wholof gk
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A 87.131% =3 1 v} (Power and emissions)

A 87.133=% F3t oFA A (Frequency stability)

A 87.135% 14} o o] Z(Bandwidth of emission)

A 87.137T% A3} & A (Types of emission)

A 87.139% 14} ¥ 2] (Emission limitations)

A 87.141% 2 7 (Modulation requirements)
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[.\_EL. 18] Part 2-04 /qéé ol'

T
L
e
rj(_.lu
=
o,

4 W

AW}
10

2.1046 (RF power output)

A

ré{
|
ol |
—

2.1047 Modulation characteristics)

|

2.1049 2}

By

4% (Occupied bandwidth)

[ |2 | B | of
Y

2.1051 AL (Spurious emissions at antenna terminals)

TIES

2.1053

I
Jd | 6 | Fo

N

A A 7+= (Field strength of spurious radiation

I | o |z |y
©

o
o | —

2.1055

I\
|
2

A= (Frequency stability)

FCCE= w7 W A3 (FAA : Federal Aviation Administration)}
3T & 2 A olF el HEl A 1] stk o Fe1E
Al el7] 9sliA= FAA7ZE Foddt Al S5 o] g5l FAl=9 wsdxte
TATY UAAA] e Frkele 735 MkEA] o] & QA8 FAA AlF4el| SAe =%

shaL 9k
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JEqon WolE PAsls FAME FOCY QFS W 9)
GpFoles AgShs FAduE FAAY QEE wolol itk dhAlu,
WS A G FAEAADNE A%, FCCE FAAS 7147132 UE3=%
FREIL Yol FAA 152 wom] FCC elZo] Al

=3, FEFIEE AT TN <l A1A A

[3% 19] elZ& AlA 2] FAAo| EA&oF st= 33 Falodd
FF T
90~ 100kHz 190~ 285kHz 325~435kHz

74.800MHz ~ 75.200MHz

108.000MHz~ 137.000MHz

328.600MHz~ 335.400MHz

960.000MHz ~1215.000MHz

1559.000MHz ~ 1626.500MHz

1646.500MHz ~ 1660.500MHz

5000.000MHz ~ 5250.000MHz

14.000GHz ~ 14.400GHz

15.400GHz~ 15.700GHz

24.250GHz~25.250GHz

31.800GHz~

33.400GHz -

(g) Except that symmetric side bands are not
required, the modulation characteristics for ELTs
must be in accordance with specifications
contained in the Federal Aviation Administration
(FAA) Technical Standard Order (TSO)
Document TSO-C91a titled “ ‘Emergency
Locator Transmitter (ELT) Equipment’ ’

dated April 29, 1985. TSO-C91a is incorporated
by reference in accordance with 5 US.C. 552(a).

(o) thA] 237} HeslA] ke 792 )95k,
ELTel thgF Hx A& oful 3122 (FAA)Y] 7=
£ 57 (TS0) 24 % w14 S1AEkL 41
(ELT) #Avlels 1% 19859 49 2990
TSO-C9lac] ZiHe|of gz 74 Eallof ek,
TSO-C91a®s 5 w|35= WAl 552 (a)ol o)A
NFL B3 Holek
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AL

(a) Each transmitter must be certificated for
use In these services, except as listed in paragraph
(c) of this section. However, aircraft stations
which transmit on maritime mobile frequencies
must use transmitters certificated for use in ship
stations in accordance with part 80 of this
chapter. Certification under part 80 is not
required for aircraft earth stations transmitting
on maritime mobile-satellite frequencies. Such
stations must be certificated under part 87

S5k ]I7HE a4 o] SIYTT ol SAIsH
437 AFFelE Ae3A g G2
AT%2 Part 870 |7 skod el7be 41715

(b) Some radio equipment installed on air carrier
aircraft must meet the requirements of the
Commission and the requirements of the FAA.

(c) The equipment listed below is exempted from
certification. The operation of transmitters
which have not been certificated must not result
in harmful interference due to the failure of
those transmitters to comply with technical
standards of this subpart.

(c) vhgoll AASI= Aul52 A77h WA= =
Zalgoloh Q7 WA 952 $AI7 1= - Subpart?]
3 w= A Aoz gl

(c)(3) ELTs verified in accordance with §
87.147(e).

(C)(3) A 87.147=¢) we} =¥ ELT.

[ 22] (87.147) Authorization of equipment(Z4] <<1)
DS e
Fep— — . _
Fi) deda;pp g;lrrllt f.or. CGI'.’ElflcatIOI; <t)}1§ e?ulpment (@) 2 9 (d) (3) Zoho] AAE v
b stod i oot ((3) of this wtiny | A4S FA18 2402 s Aujol o)
ants 1st§f mt[k)lara%r;pA o of‘tl. 18 sec?on Q72 axele AAA= ul=s] FAAd
must oy He of the TIng 08 A1 aoa aga AE e BAder Bt

certification application.

(d)(1) The notification must describe the
equipment, give the  manufacturer’ s
identification, antenna characteristics, rated
output power, emission type and characteristics,
the frequency or frequencies of operation, and
essential receiver characteristics if protection is
required.

(A1) A AgolE Al
Aol A4, oreld B4, 44
AT A} B4, 8 T o

g, BF $A719) B4l 23 ofob
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(d)(2) The certification application must

include a copy of the notification letter to the (d)(Z) A= FAAG o8 Ex] 4

FAA. The Commission will not act until it AP s oF 3 D} FCCE #w] o7}

receives the FAA S determmatlor} regardmg e ] o] oJ Mo T3k FAAS] A AL =at

whether it objects to the application for Wb 2H = 25 ] olL

equipment authorization. e Lz -

The Commission will consider the FAA |FCCE ARA 25 A4S viz)7] Aol FAAS)
. . . . AAL =g},

determination before taking final action on the | = ¢ = ™71 %

application.

J%
—6—:_

(d)(3) The frequency bands are as follows : | (d)(3) F3} -2 ofefe} 7.

90-100kHz 190-285kHz 325-435kHz 90-100kHz 190-285kHz 325-435kHz
74.800MHz to 75.200MHz 74.800MHz-#] 75.200MHz
108.000MHz to 137.000MHz 108.000MHz+-¥ 137.000MHz
328.600MHz to 335.400MHz 328.600MHz4-¥ 335.400MHz
960.000MHz to 1215.000MHz 960.000MHz4-¥ 1215.000MHz
1559.000MHz to 1626.500MHz 1559.000MHz+¥ 1626.500MHz
1646.500MHz to 1660.500MHz 1646.500MHz-¢ 1660.500MHz
5000.000MHz to 5250.000MHz 5000.000MHz+-# 5250.000MHz
14.000GHz to 14.400GHz 14.000GHz+¥ 14.400GHz
15.400GHz to 15.700GHz 15.400GHz+¥ 15.700GHz
24.250GHz to 25.250GHz 24.250GHz-H 25.250GHz
31.800GHz to 33.400GHz 31.800GHz-¥ 33.400GHz

2) FAA

AzAS 52 A z}— T‘fﬂ SkaL gl =gt
34, 35 9l 36 7], oz, =z, 37 gt

By

[}
E} A|zFI Ao 44 I 7b7)F vk A S el ¢ A (BASA - Bilateral Aviation
Safety Agreement)s A 7Z3FA] & 79 vl=F A|Foz A& Agsta Q)
ulgbx] A A Zb=-e vl A ekgotAd g A e A A AY A A 48l
=HE 7ol 9l
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w3}, 3 Bl 5] 24 SO(Technical Standard Order) Q152
A&sta glom Al 7=r|E 2 AP S RTCA 3525 HEEF sl Q.
ol wENFFY 7EIZTE JASAH A AAL} 7= Fo] Yt

FAA+X AOPA(Aircraft Owners and Pilots Association)S %38l 3+3-7] AA}]F=
Tt om] AA F5, A 2 &l did] e A S vlEsta o

[ 94] AOPAS] A4 5, A4 o &%

=
RESRS BN vg—
Annual Inspection of o] & Alolgt e a7l dl 1d T E 3
= o| ol 183 HOLO ElZ&35l= n]d) 7] &
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During Inspections 43 23 A s 2 W

FAR | A7 @A (IFR) 22 &3t vl 79 249 24
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FaRoldE FRAT 45 F7b F371 5o AA Fa 9 AR 9
a3l A (EASA @ European Aviation Safety Agency)< A2 3d+git.
FE AL FH e 712 54 el EC(European Commission) No. 1592/2002-2
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(1) & AL= 9 3345+ 1,998ms, SHAISZE 270ms 4 A,
3|

(2) & HE& £84171 2,492ms o] L A

OH-

Al HojE] Has

24

olo

Ck
1998msec =

T.=1998msec+RTT ] 270msec

T:=2492msec

T.=0msec
(3) dlo]g zZ#9l-e Z7)AlS 4bits, 3t](Header) 2byte, ©lo] ¥ 14byte,
T3F 5 A AHCRC) 2byte FAT A

S7H=
(4 bits)

&l oo g
(2 bytes) (14 bytes)

(4) £8F8AAE ITU-R £F 160]E A2 H83 7
20+ 224+ 22+ 1

(5) OFDM s}elr]e& 4

(6) OFDM AlE-2 w3 4

¥ 413 25 A

6. NAZ 102 A3 790 B4 A< u)

7. Fale o A (FSK) £ 2 5 A4 gk A7 3
N2 g A8 A5t 5L T A

o AT Bl o] 10kke] | mF 4R gekEu4 (OFDM) 2 2 vjo]

SAI5b7] 913k 2128413 eleld Zallel, OFDM shebvl el ch23) 2.2 A

(1) dlo]g AEAETE 405ms, SHHAIT = Hdms & A.
(2) dlolE] A% 429472 729ms oYL A

(3) dleol¥ =Z#H¢)-e 3|ti(Header) 5Tbyte & A

(4) e8] Ax= QPSK(4/ $hdso]iz) o wlf 36Thyte, I6QAM(H LA E1H2) <) wf
T34byte, 64QAM<E wlf 1101 byte & A
(5) 2 F+AAF-Z(ECC)2 = QPSKY =l 431byte, 16QAMS ol 862byte,
64QAMY wll 1293byte ¥ 7;4\
sl Clo| E LREER=
(57 bytes) (QPSK — 367 bytes) (QPSK — 431 bytes)
(16QAM — 734 bytes) (160QAM — 862 bytes)
(64QAM — 1101 bytes) (64QAM — 1293 bytes)
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FAAL 95te] R AATE(ECOIE Aga,

AN

(9) pilot OFDM signal-> 3 449} 25 A

(10) Synchronization 4l&-2 ¥ 3 459} 75 A

/

Ratio of out-of-band power measured in the reference bandwidth
to the mean power per reference bandwidth ( dB)
I [
99 -2
= >
—_—
4

s &
"

—5F -2 98F —1F -0.33F 053F IF 198F 5F

Frequency difference from centre frequency (kHz)
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(

OFDM ¥}e}v]
A5z )

BEFLs QS0
10kHz o
3kHz .
4-CAM o 16-QAM 64-0AM
BE2SE((Fs) (samplesis)a X
Sample rate out{Fs) {samples/s) o 8000. 32,000
IFFT 271N (IFFT size{M)}. 324 756
ZHELO|(P)s) (Extension length{P} {s}). 4. 324
HIES{R) (nterpolate rate(R)), 34 34
HAELD 2 O GO M8 =
{Data symbols in burst(L)) - e g
HAE(5) = =7 HE e
[Sync tj,-'mbclt in burst{S)) 4 L
HE 24HM) (Phases to modulate[M)) .| 4. 4 16, 64,
IFFT =22 S(zamples/s) —
[Sample rate out of IFFT{samples/s)). 70.370% . %481
o1& H|E (Bits input). 9216, 6384, 12768 . 18,152 1
o1z = (Symbols input)o 4608 1 31920
IFFT 902 &= (symbols into IFFT) . 47364 3420,
hod e al- [samples/s)a ,
‘Samp! ate mtl‘* extension{samples/s}) . 2666.6667 . 10,667
B AE Z0|{s) [Burst lengthis)). 1998 . 04050 4
Zuc {f}-’-—;%lﬂi /) Raw throughputibits) | 46126126 4 15,763 . 31,526, 47,289
e dEs(samples/s) =
{Channel symbol rate{samples/s})j.J P ddat HE B
_* HAE 2 D5 27 B FE
[Sync symbclt in short burst{S)} . i g
o HAE 2 0L IOy dE Lo
(Data c],rr'nI:.‘cIt in short burst{L}}. 16,1 L
CF B{AE Z0|(s) (Short burst length{s)) 0270 00544
HAE 72 (s) {Spacing of bursts(s})o 2492 . 07290
=Ygk BIOIE 4= (Bytes per frame) J 360 793 15964 2394
8|5 E0lE = (Header bytes). 4. 574
e 3,356 ~ 6,713 ~ 10071 ~
Al TS iz 2276 A0k " i T
& HLE(bit's) Effective throughoutibit/s ] 28764045 o 6713 13,428 . 20142 .
=& ZE (Utilization factor) 06235955 . 2129 - 04259
HOjE S8baTise 32 2284
Bh A =2{symbol) BHA]FHs) 00135 0027 4
ME HEZEHEE) 0.0015 D003,
Hul X H(s) (Propagation delay(s)). 022, Zal
LTHES HAL (CRC bytes) o 4. =¥
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B o d¥ty Hs
oy | 9F 72 88 [U¥ 75 88 | 68 4| ©4 28
o — e e —_
Aree d2) Arge d9) a8 28
RS(204,188) 58 47
Al opst 188 _ 47 _
No. 1 188 4_7 0.02 |'o LB 204 51 0.92
204 51
1 47
Z2NEs 2 102 046
(Convolutional 2 M 61
No. 2 1 Rs(204, 188) Cod 3 153
and 188 A7 _ oo ode) T So1 = 069
No. 3 | 204 51 7 NRSC(K=7) 5 285 _ -
1 6 306
2 7 329
S g~ 081
HESES 1 s
2 2
No. 4 (O|F OIZ) 3 :
1 — e
3 1 =075

- RS(204, 188)* : Reed solomon

- NRSC : Non-Recursive Systematic Code (v]<=3+ #|A H3)

- convolution code parameter
© FE5HE) 7
@ F+z23&(R) :
@ ATt

1/2

© GO = 171(8%14), G1 = 133(84+)
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[¥3 43]
OFDM Al &

(A25x &)

L 3k SN FS Agsle A%
frequency
A
—
3 KHz
32 subcarriers
h P time
1 frame
= 148 symbols
= 1998 msec
2. 10k P F-& ALgsle 25
frequency
10 kH=,
256 subcarners
e » time
Freamble _ _.---- . r
2 1 frame
= 15 symbols
=405 mzec
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pilot OFDM signal

(A25= =)

frequency ;
Pilct
&+
=1 a2 % data B14 al5
preamble
t — time

— i

1 ]

11 OFDM, i

1 ]

v symbol i

] I

i i

3 1 frame :
-1+1j 1-1j -1-1j 1+1j 1-1j -1+1j -1+1j -1-1j
1-1j 1+1j 1-1j 1+1j -1+1j 1-1j -1+1j -1-1j
-1+1j -1+1j 1+1j 1-1j 1+ 1+1j 1+1j 1-1j
1-1j 1-1j 1-1j 1-1j -1-1j -1+1j -1-1j 1+1j
1+1j 1+1j -1+1j 1+1j 1-1j 1+1j
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Synchroniztion Al

(A252 =)

L 3 A EL Agate AS

1) HA sync codew t3F 7o] A2

pd

Real part ( I channel )

1 1 0 1 -1 1 0 1
1 1 0 1 0 0 -1 0
0 0 0 1 0 0 0 1
1 1 -1 0 0 0 0 1
Imaginary part ( Q channel )
0 0 1 0 0 0 1 0
0 0 1 0 1 -1 0 -1
1 -1 1 0 1 -1 1 0
0 0 0 1 1 -1 1 0
2) T WA sync coder the3 7o) Ao
Real part ( I channel )
1 -1 0 1 0 1 1 1
1 -1 0 1 0 1 1 1
0 0 0 1 1 0 1 1
1 -1 -1 0 0 1 0 0
Imaginary part ( Q channel )
0 0 1 0 -1 0 0 0
0 0 1 0 -1 0 0 0
1 1 1 0 0 -1 0 0
0 0 0 1 -1 0 -1 -1
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2. 10k e ES Agale A%

-1+1j -1-1j 1+1j 1-1j -1+1j 1+1j 1-1j -1-1j
-1+1j -1-1j -1-1j -1+1j -1-1j 1+1j -1+1j 1-1j
1-1j 1-1j 1+1j 1+1j 1-1j -1+1j 1-1j -1+1j
1-1j 1-1j -1-1j -1-1j 1+1j -1-1j -1+1j 1-1j
-1+1j 1+1j 1+1j -1+1j -1+1j -1-1j 1-1j 1+1j
-1+1j 1+1j -1-1j 1-1j -1+1j -1+1j -1-1j -1-1j
1-1j -1+1j 1+1j -1-1j 1+1j 1+1j 1+1j 1+1j
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