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ABSTRACT

In this paper, we implement a multi-band network selection (MNS) system based on Linux operating system which
determines the optimal communication link for given network conditions among the available LTE, very high
frequency (VHF), and high frequency (HF). The implemented software consists of a network interface, an MNS server,
and a user GUI. We perform indoor test to verify the function of the implemented MNS system using two sets of MNS
system. To this end, two types of VHF communication links that follow ITU-R M.1842-1 Annex 1 and Annex 4 are
emulated in software. In addition, the HF transmission (reception) port of one MNS is directly connected to the HF
reception (transmission) port of another MNS. We demonstrate through indoor tests that the implemented MNS system
can support seamless maritime communication service in spite of artificial disconnection or re-connection of LTE,
VHFs, and HF. The implemented MNS system is applicable to various maritime communication services including
e-navigation.
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Fig. 1 An architecture of maritime multi-band networks
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Fig. 2 An architecture of an MNS system.
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Fig. 3 Frame format for user interface (User_MNSF: User
MNSS Frame).
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Table. 1 Description of MNSF payload (PL_MNSF).
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Fig. 4 Display of MNS server monitoring S/W.
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Command Size Description etc.
TLen 4 byte | Total data length when all data pakcets are received | Total Length [unsigned int]
CPos 4 byte | Current position of received dadta block Current Position [unsigned int]
0x01: Message Data / 0x02: Image Data
Cmd 1byte | 0x03: Emergency Data/0x04 : Ack Data type for transmission
0x05 : Nak
TX_ID 4 byte | Transmission ship ID MNS server managaes Address book based on ship
RX_ID 4 byte | Received ship ID ID (Ship ID is determined) [unsigned int]
- Data format is different according to transmitting
Payload | variable | Data (Message, Image, Emergency) network band.
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Table. 2 Description of internal network status of an
MNS server.

Contents Description Format
TXTH | The number of TX threads Int.
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Table. 3 Display contents of user GUI.

Contents Description
Time Time information
MNS server MNS server-User connection status
. [LED On : Connect
connection

/ LED Off : Disconnect]
User selection Mode

(Auto, Manual, Emergency)
Display Network availability
(LTE, VHF2, VHF1, HF)
[LED On :Available

LED Off : Unavailable]

Mode selection

Net. availability

Position MNS Server ship position
Velocity MNS Server ship velocity
Direction MNS Server ship direction
TX comm. Net. | The current transmitting Comm. network
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(b) Test bed for an MNS developed system

Fig. 6 Setup of Ship and Shore stations.

Table. 4 Hardwares for an MNS system.

Device sub-device Model EA
PC MNS A= PC
Power supply | AC-DC POWER SUPPLY
Monitor Del Professional P2217H
Switch EISK8-GT
LTE modem SDT-CS3B1
nd
MNS g\e/rz'r:a% on VHF 2" generation |2 EA
server modem emulator(VMWare)
st
g;ﬂ;ritlion VHF 1% generation
modem emulator(VMWare)
HF modem PTC-llex
CID Comm. Interface Device
VHE PC VHF emulator PC |2 EA
emulator
MNS MNS user client PC
user client PC (Laptop computer ) 2EA
42 A&Zdnt g 82N
I 72 MNS A olA] 2} A 9 9] 7H8 &

78A1sko] GUIO HA B = AiE A7 2ol MNS
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(a) GUI display when all comm. bands are available.
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