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Development of Digital Optical Repeater
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Abstract
The digital optical repeater for the mobile communication system is the equipment to improve the communication quality
at the area where is not covered by the mobile communication BTS. JRC has developed mainly analog optical repeaters.
This time we developed the digital optical repeater by adopting the high efficiency DPD amplifier and digital optical
communication technologies in order to fulfill market requirements of smaller size, lighter weight, lower cost, and
availability on the low speed optical transmission line (dark fiber, etc). The newly developed repeater has the tolerant
optical transmission loss of 20dB and the tolerant return loss of 22dB, and achieves the small size of the 14.9 liter volume
and the weight =12 kg. These are corresponding to 52% reduction of the volume and weight respectively at the comparison
with the existing analog optical repeater.
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Fig.1 Schematic diagram
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Fig.2 Schematic diagram example
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Table 1 Specification of the Digital Optical Repeater
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Fig.6 Schematic diagram of digital circuit
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ACLR : Adjacent Channel Leakage power Ratio (M5 + > IV JRHE
71kt)
ADC : Analog to Digital Converter (7 J 127 73 & L4 30gE)
ANT : Antenna (Z2H1i)
ASIC : Application Specific Integrated Circuit
BTS : Base Transceiver Station (3524 )
CIC7 1 )% : Cascade Integrator Comb Filter
(WA= PR LE7 4 v %)
CFR : Crest Factor Reduction (¥'—7 - FHENILZHFHEL 7 > 70w
#hEsAb & EHLS B Al
CWDM : Coarse Wavelength Division Multiplexing (fz3% ¥ |2 Hi %
EVEEE L v IR otk RS E)
=077 AN THEELTCWD 0T 7 A0S, FHETICZENTY
B
DAC : Digital to Analog Converter (7 % L7 J 1 72 312%)
Doherty: /13RO @RI OO & D
DPD : Digital Pre-Distortion (7% V774 A =23 v)
DUP : Duplexer (%52{53H %)
FIR”7 ¢ )V % : Finite Impulse Response Filter
(BEBRA Y 7SVAIBE T A VYY)
FPGA : Field Programmable Gate Array (712 5~ 7 )LLSI)
HPA : High Power Amplifier
GaN : Gallium Nitride (£1L7 ) 7 2)
LNA : Low Noise Amplifier ({357 > 7)
LPA : Linear Power Amplifier (#J7EH4IES:)
LTE : Long Term Evolution (4391 DHKD—>)
MMIC : Monolithic Microwave Integrated Circuit ((€/ V¥ v 27 <1 2
1 A AT %)
MT : Maintenance Tool (£ > 7 F ¥ AV —))
PAPR : Peak to Average Power Ratio (¥ — 7 &JsF3g% /)
RF : Radio Frequency (7 & 71 %%)
SERDES : SERializer/DESerializer (') 7)V/35 L OVZAHig:)
SFP : Small Form factor Pluggable (75 7 A4 Y #E~ 5 > 2 —N)
U.E : User Equipment (373iK)
WCDMA : Wide band Code Division Multiple Access (A 7845545
% JeHEAR)
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