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TDD Timing Detection Technology Supporting 5G Infrastructure Sharing Systems
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Infrastructure sharing systems for fifth-generation mobile communication system (5G) networks, in which multiple mobile network operators
share the same distributed antenna system (DAS) equipment, are necessary to comply with new requirements to detect time division duplex (TDD)
timing by each operator. In line with this, demand is growing to reduce the size of the TDD timing detection circuit to simplify DAS equipment
configuration.

Toshiba Infrastructure Systems & Solutions Corporation has developed technology to detect TDD timing by demodulating synchronization signal
blocks in 5G radio signals without the need for complicated processes resulting in increased computational amounts, such as clock recovery, chan-
nel estimation, and waveform equalization circuits, through improvements of both symbol synchronization accuracy in demodulation and phase
rotation tolerance in data detection. We have succeeded in suppressing the size of the TDD timing detection circuit by implementing this technology

together with our proprietary architectures such as shortening the processing delay time and processing circuit time multiplexing.
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Example of allocation of synchronization signal block
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DAS master unit configuration
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Block diagram of primary synchronization signal (PSS) and secondary synchronization signal (SSS) detection units

2L Ea21—Vol. 79 No. 6 (202411 8)



ftAEER L
Q

4

>

YRR
o4

%

HERR
OAL

££ SPECIAL REPORTS

T—IDFEEY ~ e
HERRET S

BUR50, BN E¥IE

[F@%#&@“%?—&@E%ﬁ%b‘}

»| 0 > | > >
- 1 11 .
) SR =2 (b) 188E S (o) BUERR o ERHEER
frtBEESD
HIERDD TEEE D PR AR
Q 18 TR HIERODSL RN 1728801 D750
Loh "y . U o W
. 1 0f— . - — > | | >
. % o o ° 2 o 2 v
el - %o’ o o T cosssoesosscs  conosems | B e el B

) avrRIL—3> (f) | BH{S S

4. PEHIEEZEHIE TOHERIDEL
BRI, BEHELD SHERO A AL, BARFIRIC T BRHED

o

(9 BHIERER (h) ZEpHIERER

Differences in judgment errors obtained by hard decision and differential decision with and without phase rotation

{led, 22T, TOMEELT, SSSHHIRIZ, BT 2
T =Y DR AELCES0, Bahid 1 LHET 228 E
ZEAL, (HEBEEAOMEZ A ESET0n5,

K413, SSSIE5 M4 A G & ZBHIE OE W E R
LTw?, EENIMHEERZL, USRS b 05
&7, @), @karzaysr—vari, (b, OIHmEsE
ZRLTVS, MR WGE, F—421@), (bok
Sicldh FoEBE2 S TPORT %, MBS 554,
T —=2ixe), (Hoksiclih ECTIEKEDOLSICEE T 5,
CORITHHEZEMT 2L, (C)OHEHFICRLTE®)
TIRHERDD LD, —T7, EBHHEELERT 5L,
([ HERE R LTz HcHEZE b0, 4
D DOENIEEHE L o 7L, AHBEEA DT 2 M LT
V3,

ZZT, SSSHHEHO#BENCH S DMRS MR, DMRS
12502773853 QPSK (Quadrature Phase Shift Key-
ing) TH2 M SSSHH L Ex s, ZEHEDEAR
ST, BEFEBUESSSHRHIELAETH S,

5. HEHE

DASHE % HLFEF| HT A4 075 27V v ZIcB 0T
TDD & 1 & v 7 a2 /N T 272012, Z7avy 7
£, (BREERIEE, WS a2 HAWTic, SSBE#EH

5GA > 73vxT7 Yy I%EXRZ2TDD YA I v /R

LCTDDY 4 2o 7% 2 FE a2 L, £, —
HOEFIEClE, IR M LRI O R % &
b7 —%7 7 F v —CRIKEE T LT, [
B oMz IH L7, 581, BAFLLFEER—2R
12, BREBBCHIC I L 72 DAS S5 O BHFE &3 TV L,

S Bk

(1) ETSITS 138 211 V17.4.0: 2023. 5G; NR; Physical channels and
modulation (3GPP TS 38.211 version 17.4.0 Release 17).

AR HE  SUGIMOTO Masahiko

HEAV TSIV AT LR (KR) Av 753 A7 LEdfifigsL v & —
AT LI - 2y b — BT

Toshiba Infrastructure Systems & Solutions Corp.

IEA FEE  MASAKI Katsumi
HEAVTIVRAT LR (FR) AV 793 AT LS & —
SAT LI - 2y b —ZBHFER

Toshiba Infrastructure Systems & Solutions Corp.

BREH FRBE  1IDA Yasutaka

HEAL TS RT LR (BR) AV 792 AT LEHfiBFE 24—
AT LI - 2y b — BT

Toshiba Infrastructure Systems & Solutions Corp.



