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ABSTRACT

In this paper, the parameters of the RTT (Radio Transmisson Techniques) for SANET (Ship Ad-hoc
NETwork), which is considered for the next generation maritime communication systems, are set up. A channel
model has been analyzed based on the practical measured maritime wireless channel in VHF (Very-High
Frequency) for SANET system. Also, by considering the frame structure including preamble, guard time and
pilots for both single and multi-carrier systems, the BER (Bit Error Rate) performances are evaluated and
analyzed in the aspects of channel compensation and channel coding techniques. Based on the simulation results,
optimal modulation & coding schemes are suggested for SANET. That is, in single-carrier system by using
differential modulation schemes, channel compensation is not necessary. However, channel coding is helpful to
achieve additional gain. On the other hand, when 16-QAM modulation is employed in multi-carrier system, the
implementation of both channel compensation and channel coding techniques show huge performance gain for
various of K values, which are related to different maritime environments, and the rolling effects of wave.
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E 1. AIS9] F9= 3 734

E 3. AISY A 4

Low High

Symbol Parameter Name . .
Setting Setting

Regional frequencies (range
PHRFR | of frequencies within RR | 156.025 | 162.025
Appendix 18)(1) (MHz)

Channel spacing (encoded
PH.CHS | according to RR Appendix 12.5 25
18 with footnotes)(l) (kHz)

AIS 1 (default channel 1)
PH.AIS1 | (ch 87B), (2087)" 161975 | 161.975
(see § 2.4.3) (MHz)

AIS 2 (default channel 2)
PH.AIS2 | (ch 88B), (2088)" 162.025 | 162.025
(see § 2.4.3) (MH2)

Channel bandwidth

. Wi
PH.CHB (see § 2.1.3) Narrow ide
PH.BR | Bit rate (bit/s) 9600 9600
PH.TS Training sequence (bits) 24 24

Transmitter  settling  time
(ms): Transmit power within

PH.TST | 20% of final value, Frequency =10 <10
stable to within +1.0 kHz of
final value

PH.TXP | Transmit output power (W) 2 12.5

(1) See Recommendation ITU-R M.1084, Annex 4.

1 minute
2250 Slots

Frame 1 Frame 2 Frame 3
()

Start Ed | L. |

Preamble Flag Data FCS Fiag Buffer |
(b)

T2 4. AISY (@) =Y 7= (b) WHAERD) 7=

Symbol Parameter Name Value
PH.DE Data Encoding NRZI
PH.FEC FEC Not used
PH.IL Interleaving Not used
PH.BS Bit Scrambling Not used
Bandwidth adapte:
PH.MOD Modulation dGMdSK /F;lv[p d

NRZI: Non-Return to Zero Inverted.
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Components | Length
Ramp up 8 bits |TO to T1
Training
Sequence

Description

24 bits |Necessary for synchronization

I ith  HDLC
Start Flag 3 bits n accordance wi

(7En)
Data 168 bits |Default
CRC 16 bits |In accordance with HDLC
In d ith  HDLC
End Flag 8 bits accordance Wi
(7En)

Bit stuffing distance delays,

Buffer 24 bits "
repeater delay and jitter

Total 256 bits
HDLC: High-level Data Link Control
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ek =g, dlofefol sl flste] HlE ~EE
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ZAAF &8 317] $98) CRC 16-bit polynomial & A}
43tar, W= v E 2EFE 913 4n)E, ] A
APRYE S1RE 129]E, 2joE] AdXzke 913 2v]E,
713k AElE 913k ev|ER TAE M, T 240 B9
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4.1 ITU-R M.1842-1

World Radiocommunication Conference?! Reso-
lution 342 (WRC-2000)¢ll4+ iAto] 5] Foll ul
%l VHF doellA] A= tAE 7S AM-E 28
o] Zi=le], sl EH 5 $13F VHF tHde] A
23 OAE 7les A & S weElesE A3t
Gtk olE 9sll, ITU-R M.1842-1¢l4+& 4719
Annexell4] el EdTE S8k 24 VHF Y
tiAe Aloll AH-E VHF dlole] Alz~elg s}
32 9Jth ¥ 5% ITU-R M.1842-12] 7} Annexel] &
Alsl= VHF dlo|e] Alx~gle] slejrle]lE vfepdch

Annex 19| VHF dlo|g] A]~E]2 RR Appen-
dix18ell A% 25kHz] ol wd HkEs) ¢
/4-DQPSK ¢} 1/8-DSPSK HZHFA)S- A8-3}a7, CS-
TDMA (Carrier Sense Time Division Mutilple
Access) tFAEHA]S ARSgt) w/4-DQPSK e} «
/8-D8PSK % 7-$-, 717] 28.8kbps2} 43.2kbpse] A%
55 Z-=rh Annex 29] VHF dlo]g] A]~®l2RR
Appenix18°l] A% 25kHz¢] el whel wkew)
4-level GMSK HZHFA8- AM8-3)a7, 21.1 kbps] A
TES Zovw, o3> TDMA  (Time
Division Multiple Access)E A28k} Ann- ex 39
VHF Hlo]e] A]~&]2 RR Appendix18i4] 4% 2
7Ne] IS 50kHz®] Fthd o= ARg-slo] FAIgH
th 1670¢] cEsl 16:QAM Hx7]E ARE-3}al,
Tl <nkAle CS-TDMA S AH8-314, 153.6kbps<]
455 zZFet)h Annex 42] VHFE dlo]g] A A2
RR Appendix 184 A% 4719] oz 4
% 100kHz®] Fid-& 283tz 32719 ofgnksst
16-QAM WZ27])E AH8-3P, 307.2kbpse] ASES
zZhe=r), w3l oEAS W e g CS-TDMAS A&
5‘_ 1:]-_[3]
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2] AnnexZ%;, X 63} 7ro] Annex 1, 3, 42] VHF o]
B A2~ElE 7|22 sle] SANET A28 743k
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wale] B4 A8 7] QAF AfolE SAsle] Wz
sk Wl o2 S AAe] S AR @] o
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o] gl ¥k, 571 Al7]el vlaste] <d31E BER
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A S AREShE v WET 16-QAM H AR
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3= SANET=S ¢l #lskd ohsAigtAoltt 1P
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J
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