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d130

2aUB1Y
JBNRHANIALATDIFS (Transmitter)

2.1 MasssNfinuua (output power)
1 a lﬂl
2.2 enH@WaIanIdaINn (frequency error)
2.3 m3Iuwsiianiaay (conducted spurious emissions)

24 mMasreddizTa (adjacent channel power)
JBNRWANIALATDITY (Receiver)

3.1 anu'lh (sensitivity)

3.2 MIVIAFYYIMTIUITA (adjacent channel rejection)
¥ [ ¥ >
gannwanwaNNlasany

41 anutasansmd i (Electrical Safety Requirements)
42 emudasanuifeanumsldintasingaumaudaguninaasuysd (Radiation

Exposure Requirements)
ada
WD/NINAHDUY
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1.  Yauiy

(% '
v ° o

mmgmmamﬂﬁﬂﬁ i:gé’ﬂwm:mdmﬂﬁmumm%%’um'%'aﬁﬂﬂqﬂumﬂﬂuﬁami
1AdeuAN19n130% (Aeronautical Mobile Service) §14A1WA3NY VHF 320y Air-Ground Digital Link
(VHF Air-Ground Digital Link : VDL) lu14 117.975 — 137.000 MHz T29%1932WINITaIRL
(channel spacing) 25 kHz ﬁLﬂuamﬁﬂmﬁuﬂNmiﬁu (ground-based aeronautical station) I & %5y
ﬂﬂiéaaﬂiﬁaHaIué‘ﬂwm: Digital Link lasldn1suaqiaauuy Differential Eight Phase Shift Keying
(D8PSK) #1170 VDL Mode 2 uaz/wie NIVaaLaaLUY Gaussian Filtered Frequency Shift Keying
(GFSK) & %YU VDL Mode 4 eatatinuuad ICAO Annex 10 [1]

2. JamuwANIALATaIEY (Transmitter)

[

21 MAIEININ1%A (output power)

]
a

e AAIFINANRWA RN TNAIEI (output power) VaILATBIMNNANAALTZNFARI B

2

o @

Ll,é"ﬂw,aﬂmié'ﬂwm:mdmﬂﬁﬂmaam%aﬁﬂﬂqmmﬂu lausa9as nuad fRade (mean

A . % a e . Aa A ' o o ., Ao [
power) NadlUgiansamafiay (artificial antenna) 1u°um:ﬂumiuagl,a<ﬂ FIa1asasnIala
AMNMINAFALILADINAT LULAW + 1 dB VAIATAIFINTIRUA

] (%
o

Iaina  mMaasNiwue (output power) 183N13 VDL Mode 2 waz VDL Mode 4 flayanalw
Iuazaadlaiiiu 50 3ad

22  @HANAIANAMND (frequency error)

a 1A a 2 ] ] ] a A A A
R AMRANAIANIIANAD BUNBTI AILANAIITZRINIANUDARWNA Luw e T T g
NaQLaA NUANNDNLAEN (selected frequency) YBINALATEIE

F@INNA  ANRANAIANIIANNDVBINI VDL Mode 2 az VDL Mode 4 3¢dadluiAin + 2 ppm
(part per million)

nNT. IN. 1023 — 2552 A1 1 970 7
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n1suwsundanilaaa (conducted spurious emissions)

2
1l @

Hhey nsuwsudandaan wunsis miu,wmmmamﬂmmﬂﬁmmﬁ%ﬂﬂ(ﬂs] ﬁagj’
=) dd. « X = ' o Y a
wanitauauanuindndu (necessary bandwidth) Tsaunsnaaad balas livinldnsreans
la@sunanszny msunsudandasuhnanariuismsunsarsuadin (harmonic emission) MIUNT
WIITEN (parasitic emission) Namnmi&la@ll,a@li:ijﬁ'u (intermodulation product) LLRZHNAIN
mMIudadaud (frequency conversion product) W@ baisaNTanNITUNIHANULAL (out-of-band

emission)

A o o A A ' . o . A o o ' ¥
fadnna  Wamainiaddsagluanuzyinn (active) nia wiauriau (standby) waznndaid
L = P P L - ' &
AusnsaMeiay (artificial antenna) MRANZFNLEL HaINTUNTULUanUaanvaing VDL Mode
2 a2 VDL Mode 4 2:@asliiAudniivue 13 lua1sasd

, 4 mMasnmsunsudaniaan AMANILAL
IAINND v o ° Ay a
ADTINTNIDNNIW d0T1NINW [ MEI M NN] (B)
9 kHz — 150 kHz - 57 dBm (2 nW) -36 dBm B =1kHz
-36 dBm #1%3U harmonics
> 150 kHz — 1GHz -57dBm (2nW) | -46 dBm & %3 non- B = 10 kHz'
harmonic spurious
-30 dBm #193U harmonics
>1 GHz — 4 GHz - 47 dBm (20 nW) -40 dBm §%3U non- B = 10 kHz
harmonic spurious
RUTYLAG
L% 1 1 a A 6 A A 1 o
1. Iﬁﬂ%ﬂﬂiLLWiLLﬂaﬂﬂaauuaﬂmummn +1 MHz 0N UNIH L&laLmadaquamu:mmu

nNT. IN. 1023 — 2552 A1 2 970 7
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3.1

3.2
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iRFasInganuIANTuiansiAfauiinamsiin s3uu VHF Air-Ground Digital Link (VDL)

nnavzadilszda (adjacent channel power)

Agn naszedleeda wanai ﬁﬂﬁamadéfmumﬂmﬁmqﬁgﬂmgl,aml,ﬁa %agﬂmaaﬂvlﬂuaﬂ
Fasdyumiiiinue lasiumaunsudandaan@aea (discrete spurious) unuT19TaIRY YDA
(signal sidebands) LLa:mm%mLmué’mwmﬂmiumu (noise density) (G%Gi’m’s;fmumﬂmiumuﬂw
\W& (phase noise)) AinALASaIFIRIL

AAINNA  MAITaIUIZTAVaING VDL Mode 2 wazr VDL Mode 4 azdadluiAnd1anning
ol

ANNINY . o nMaszaslszda
Ve VDL Mode aauzadlseda
Hassuam (dBm)

16 kHz 2 ez 4 1 -18

25 kHz 4 1 2

25 kHz 2 ez 4 2 -28

25 kHz 2 ez 4 4 -38

¥ o a [ .
aNMRAN1ALAIBDIIU (Receiver)
ANl (sensitivity)

w1 anala nanoils ssausyamgiganuagiaausailawd (nput) Nnnasuudai

Iwaasanuianarada (Bit Error Rate: BER) 7e4 laiur lvuad VDL Mode 2 @ninwaivinny
-3 ' e -4

10" w8z VDL Mode 4 @nitnsatyinnu 10

AAINNG a1yl wad VDL Mode 2 waz VDL Mode 4 a:@ad kit -98 dBm

13290 dy UMK ad1lseBa (adjacent channel rejection)

Ry nspIndyImBaslszda nanalls anuamunvanaIasivlumiiuagian
U MAILIEEIR 1asaaTEInITRINITEA LAY I MIUNMIUTEIUsE TANUILAUR W AN
Urzad Nvhldifindananuianaiada (Bit Error Rate: BER) Ndvliurludnga

= o s @ o 1 a v S 1 Q/ A 1 1 1 ﬁ%l
VAINNA ﬂﬂimﬂ@ﬁtqum%adﬂizﬁ(ﬂ @lad&lﬂ’]LﬂﬂﬂUﬁiaN’]ﬂﬂ’)’]ﬂ’]@lale]u

VDL Mode 2 : 44 dB ﬁ BER 10°
VDL Mode 4 : 32 dB #1 BER 10™

nNT. IN. 1023 — 2552 A1 3970 7
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k4 o v %
4. Jamunaananildasany
41  anudaaananis Wil (Electrical Safety Requirements)

o Y A a a A A a ' da
anudaaansmilnihueaissingaumeavlufansiafauiiniinisbu gruanauding VHF
fmIumsfaasTays 3zun VHF Air-Ground Digital Link (VDL) MWiduldanafisnualiluinasgiule

4 ooy
eIz unikasde b

411 |EC 60950 - 1 :  Information Technology Equipment — Safety — Part 1:

General Requirements

412 yan. 1561 - 2548 : u’%ﬁ‘mﬁmdﬂaﬁmmumﬂ laWIZa WAL RaaNE:

AR uaN2 1

[ { [ J 1 3 . g
4.2 ﬂ')"l&lilaaﬂﬂﬂLﬁﬂ?ﬂﬂﬂﬂii%tﬂ%a\‘laﬂq@N%’]ﬂNﬁa&!ﬂﬂ'lWﬂadNﬂgﬂ'ﬂ (Radiation Exposure

Requirements)

ﬂﬂi&@g‘mmﬁ%ﬂqmmﬂu Ll,a:mﬂ"ﬁmw,ﬂ%aﬁﬂﬂqmmﬂulu'ﬁ%mimﬁauﬁmdmiﬁu 2%
mmf‘ﬁmq VHF ﬁm%‘umiﬁlamﬁaﬂa 32UU VHF Air-Ground Digital Link (VDL) 9z6ia48aaaARa4NU
iaﬁmu@maammgmmmﬂaa@ﬁ'ﬂ@iaqmmwmaomgwﬁmﬂmﬂﬁméaﬁﬂﬂqmmﬂu FINRIRENLN U
Ll,a:mmmiﬁﬂﬁ'ugLl,ammﬂaa@ﬁ'ﬂ@iaqmmwmaomgwﬁmnmﬂﬁﬂ%aﬁﬂﬂqﬂumﬂu fnmensTans

AN INTANWIAVUHEITIRUTe M AR U

5.  3A5n1snaday
51  A1ALASDIAY
5.1.1 N1a9EINN1HWA (output power)

VDL Mode 2 :  A5msnasaudadiuliany ETSI EN 301 841-1 [2]

A ad ad A a '
RIDIDNNINAFDUUNLNYULNN

VDL Mode 4 :  Afminamaudadiuliau ETSI EN 301 842-1 [3]

A ad ad A a '
RIDIDNNINAFDUUNLNYULNN

nNT. IN. 1023 — 2552 A1 4 970 7
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5.1.2 AMRANAIANANND (frequency error)

VDL Mode 2 :

VDL Mode 4 :

%%ﬂﬁiﬂ@ﬁﬂﬂﬁaﬂﬁuﬂﬂ@ﬂﬂ ETSI EN 301 841-1

A ad ad A a '
RIDIDNNINAFDUUNLNYULNN

%%ﬂﬁiﬂ@ﬁﬂﬂﬁa%ﬁuﬂﬂ@ﬂﬂ ETSI EN 301 842-1

A ad ad A a '
RIDIDINNINAFDUUNLNYULNN

5.1.3 n1suwsndanilaaa (conducted spurious emissions)

VDL Mode 2 :

VDL Mode 4 :

%%ﬂﬁiﬂ@ﬁaﬂﬁa%ﬁuﬂﬂ@ﬂﬂ ETSI EN 301 841-1

A ad ad A a '
RIDIDNNINAFDUUNLNYULNN

%%ﬂﬁiﬂ@ﬁaﬂﬁa%ﬁuﬂﬂ@ﬂﬂ ETSI EN 301 842-1

A ad ad A a '
RIDIDNNINAFDUUNLNYULNN

5.1.4 n1a9B091l9zBa (adjacent channel power)

VDL Mode 2 :

VDL Mode 4 :

52 A1ALAIDISU

%%ﬂﬂiﬂ(ﬂﬁaﬂﬁa%ﬁuﬂﬂ@ﬂﬂ ETSI EN 301 841-1

A ad ad A a '
RIDIDNNINOFDUUNLNYULNN

%%ﬂﬁiﬂ@ﬁﬂﬂﬁaﬂﬁuﬂﬂ@ﬂ&l ETSI EN 301 842-1

A ad ad A a '
RIDIDNNINAFDUUNLNYULNN

521 a2817 (sensitivity)

VDL Mode 2 :

VDL Mode 4 :

%%ﬂﬁiﬂ@ﬁﬂﬂﬁaﬂﬁuﬂﬂ@ﬂ&l ETSI EN 301 841-1

A ad ad A a '
RIDIDNNINAFDUUNLNYULNN

%%ﬂﬁiﬂ@ﬁﬂﬂﬁa%ﬁuﬂﬂ@ﬂﬂ ETSI EN 301 842-1

A ad ad A a '
HIDIDNNMINAFUUNLNYULNN

5.2.2 N132INEY Y 1MLILl5:Ba (adjacent channel rejection)

VDL Mode 2 :

VDL Mode 4 :

NNy, Un. 1023 — 2552

%%ﬂﬁiﬂ@ﬁﬂﬂﬁa%ﬁuﬂﬂ@ﬂﬂ ETSI EN 301 841-1

ad

A ad A a '
HIDIDINNINAFDUUNLNYULNN

%%ﬂﬂiﬂ(ﬂﬁaﬂﬁa%ﬁuﬂﬂ@ﬂﬂ ETSI EN 301 842-1

A ad ad A a '
RIDIDNNINOFDUUNLNYULNN
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6. ﬂ']il,l,ﬁﬂ\‘lﬂ')’]Nﬂaﬂﬂgaﬁﬁ']NN']ﬂig']%ﬂ'NLﬂﬂﬁﬂ

A a a a P a , da o o a v
Lﬂi?N’J‘YIElqﬂ&lu’]ﬂNI‘%ﬂ%ﬂ’]iLﬂﬂﬂu‘ﬂ‘ﬂNﬂ’]i‘Llu BuaNUNING VHF §1m3Un1sxestays swuy
VHF Air-Ground Digital Link (VDL) l#ugasanusaansasamuanasyu lasfiodue3aslniaumauues:
qﬂmtﬁfﬂs:mﬂ 2 gnufmrue L udsemanmenssumsnamInIaumauuimd (389 MIATIIRaULAS

JuseunaIwvadsaslauwnuuazgLnIol
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LONENID9DI

[1] Annex 10 to the Convention on International Civil Aviation: “Aeronautical Telecommunications”,

Volume Il Communication Systems.

[2] ETSI EN 301 841-1 V1.2.1 (2003-08) : Electromagnetic compatibility and Radio spectrum
Matters (ERM); VHF air-ground Digital Link (VDL) Mode 2; Technical characteristics and

methods of measurement for ground-based equipment; Part 1: Physical layer and MAC sub-

layer

[3] ETSI EN 301 842-1 V1.3.1 (2006-11) : Electromagnetic compatibility and Radio spectrum
Matters (ERM); VHF air-ground Digital Link (VDL) Mode 4 radio equipment; Technical
characteristics and methods of measurement for ground-based equipment; Part 1: EN for

ground equipment
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