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Distributed Antenna System for 5G Mobile Phone Services
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Arecent trend in mobile communication systems has been an acceleration in the transition from current fourth-generation (4G) to fifth-generation
(5G) mobile communications, thereby realizing high-speed, large-capacity data transmission.

Toshiba Infrastructure Systems & Solutions Corporation has been developing and supplying a variety of distributed antenna systems (DAS) that
make it possible to expand a communication area through the relay transmission of radio waves from the base station. We have now developed a
DAS system applicable to both 4G and 5G mobile communications comprising DAS equipment and a DAS management system. The DAS equipment
incorporates (1) a hardware platform design for the master unit featuring the use of expansion slots, printed circuit boards divided according to
each functional block, and a highly versatile radio frequency (RF) transceiver integrated circuit (IC); and (2) standardization of wireless performance
compliant with the Third Generation Partnership Project (3GPP) standards through the use of a newly developed timing detection function for time
division duplexing (TDD) signals and optimization of the power amplifier characteristics in the remote units. The DAS management system incorpo-

rates open-source software (OSS) in order to achieve a balance between running cost reduction and quality assurance.
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Configuration of DAS system
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Configuration of DAS management system
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Configuration of master unit of DAS system
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Eye pattern of board-to-board transmission of high-speed data in
master unit before and after optimization of pre-emphasis parameters
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Example of allocation of synchronization signal block in downlink
signal of base station

Channel Power -10.92 dBm
Channel Power (Active) -9.63 dBm

EVM Peak 10.12 %

Frequency Error 1.48 Hz

Symbol Clock Error
1Q Offset

Time Offset

Sync Correlation 100.0 %
Sync Source SS Block
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0.008 ppm
-40.41 dB
4.270 us
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Result of measurement of error vector magnitude (EVM ) of downlink
signal using TDD

S5CHISDET > TF Y AT I

— %55 FEATURE ARTICLES

\», 3GPP (Third Generation Partnership Project :
WEI AT LoEHEN T oY 27 ) OB THB3.5%
PUMIZR LT 2 % BLUN & BiFafs Rosfg oz,

5. HEHE

4lal, 4G RU5G ORISR L7 5G R DAS, &
U'DAS & 27 LD MRAT 2475 720 D DAS il v A7 L
ZHIFEL 72,

5GRIEDASIE, 5GEH D EME T — & {5k, TDDY)
DERSA S RIESREE B LTz, £, BB TLICR
72 B BRI R 2 e 5720, BT YL —
FERFA—FORESHE, NAMOEWREFS o —
N—ICOFHIcLD, HWEEIOMHEE R L7z,

BELS AT LTV TE, BHY 7 by 2 7tk 150
e, azxbRERELE BT, EHSRER O, HEA - A
Fo 28 - WRITTEZFEIIL T,

S8I1F, TOTIVETA—LER—RIC, 1ZD0
HICKIE L7z DAS & 27 L DB 2 5,

S Bk

(1) 3GPP TS38.211 V17.4.0 : 2022. NR; Physical channels and
modulation (Release 17).

& 8% TANGO Toshihiro
HWEALTIL AT LR (KR)
JFREZERT BO% 2y b7 — 22 2T LI

Toshiba Infrastructure Systems & Solutions Corp.

HE BfT  YOSHINO Tadayuki
WEALTILRATLR (KR)
NIRRT O - Ay BT — 23 AT L

Toshiba Infrastructure Systems & Solutions Corp.

PS.  TRF N CHIKENJI Takamitsu
r’{a\‘u‘x‘* WEALTIVAT LA (1)

= JEER 0% + v b7 — 22 2T L
& Toshiba Infrastructure Systems & Solutions Corp.

47



