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ABSTRACT

NCW is a new operational concept for modern warfare to improve the ability to conduct combat by
connecting command and control system via network. To realize NCW integrating information sharing system
between multiple platforms, CDL is considered as a key component for high-speed transmission of ISR data.
Accordingly, further studies to enhance the performance of CDL are being performed around the world, and our
government has also developed self-reliant CDL, MPI-CDL. However, the maximum data rate and networking
performance of current CDL still fall short of the objective to enable multiple systems to share the large ISR
data. Therefore, in this paper, we analyze the development flow and international technical trends of CDL, and

present an approach for enhancing data rate and networking capacity of the next generation CDL.
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Parameter Value
Bandwidth | 400MHz
Modulation BPSK/QPSK/OQPSK/16A
PSK
. RRCF (roll off factor
Modem | Pulse shaping 0.25)
Channel 1 o1t block LDPC
coding
Throughput | 800Kbps~1.35Gbps
Multiple

TDMA/SDMA
access

Duplex TDD
Propagation | TAN (Theater Area

Data link

range Network)
control & —
networking Antenna Directional Antenna
Operation Dynamic Directional
mode Mesh, Relay
Ad-H k, IP
Network d-Hoc Network,
Network
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Table 4. System parameter of MPI-CDL®>"

Parameter | Value

Operation

band Ku Band
Bandwidth | 00" MHz
Multiple FDMA

access

Modem Duplex FDD
Modulation | BPSK/QPSK/8PSK

Char_mel RS-CC

coding

Message

NATO STANAG-4586
format
Propagation 200km @LOS

range
Data link | o pionng Directional/Omni-directional
control &

Throughput | ~ 45Mbps

Operation | P-to-P, P-to-Multi,
mode Multi-to-P, relay
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Table 5. Comparison of physical layer system parameters
Domestic technology Prior technology
MPI-CDL MP-CDL DirecNet
Freq. Band 00"MHz 300MHz 400MHz
Modulation BPSK/QPSK/8PSK BPSK/QPSK/OQPSK BPSK/QPSK/OQPSK/16APSK
Pulse shaping RRCF unknown RRCF (a=0.25)
Channel coding RS-CC RS-CC (LDPC) LDPC
Throughput ~45Mbps 200Kbps ~274Mbps 800Kbps ~1.35Gbps
D A% B9 AA ApRe) agew wel Fo Aleke] retEe] qlgrck

6. Al=d 7t dlolHH I EH R A F2irlE vl

Table 6. Comparison of data link/network layer system parameters

Domestic technology

Prior technology

MPI-CDL MP-CDL DirecNet
Propagation range 200km @LOS 500km @LOS TAN
Antenna Directional/Omni Directional/Omni Directional
Multiple access FDMA unknown TDMA/SDMA
Duplex FDD FDD TDD
Network unknown >30 Link, Ad-Hoc Dynamic mesh, Ad-Hoc
Operation mode P-to-P, P-to-Multi, relay i’;zi-_fr’;lei’}-lto-Multi, relay, hub, zif;;mic directional  mesh,
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