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Thesis Summary (approx.2000 Japanese Characters )

8K A —/X—/ A BV 3 L%, NHK 23JFSE - BAJS Lo IR o d sk - HEU AT A THD. 2018 12 H 1 ALY, f
BT LD 8K HkY— EANBA S 7z nd, H EJ T 8K MR A RS T 572, KR O M EHGEF R OB A HED HhC
W5, 8K HEET D70, 1 F v F Y720 OEEREZECTLERS Y, KPR & BEFEEORGEANATRLE
ZBHID. BRI TR OF — & ZA5%ET 2RI MIMO (Multiple-Input Multiple—Output) &%, F IR Z =060 SIS0
(Single-Input Single Output) {5k &, MERBEZRK2MHICTE D, Eiz, KPR & EBEREIZER L TWD720, 1
DORFEMPGERT T FE D Z & THREZEZE R TH D, AT, Wi MIMO & 72 %1 K 5 8K o fkiid
FEZBHL, Wk MM GEOFRES, BYTOM EF DX Bk THA L 9 BEA R DM 2Bt L.

ET, WEEICRAEEENECDRE T C, miFEOWETFELRE L. KPRE S BERBEORXMETH-TH, &
AR OBV L 0 I CRZIEBHENE LS. W MINO G2 IR IR OF — ¥ 23659570, ZEEN
PENGORE TREEINDGT —Z1E, ZEBIPREVTORE CEEEINDT — XY F<ed. LIcR-T, %EE
NENRRENTZEE Y MRV B —HOREICREL, SRV TEFSICED By MAY OFTIENREEE 72 o Tz, Z oIkt
LCREsRIE, AR & RERmE 2 AT 5 2 & THIE - ZEREMH, &2\ 0% 45 B - 45 ERIOMIEICER L, EZEE1TH
AT AERE L. 2SR LTARRI T, REMTT =228 Lbh o)A V7 ) =T FEEZRE L. A I 21—
T a Itk Y, EWARLRIE AN A VX ) — T LRIEOBIEFEE B TE S Z LAY NICL, S HIIREFIEE I
L7 B EIEE % O CENER, BAERZITV, BREFEOEIELHR L.

KIZ, SFN (Single Frequency Network) BRBEIZHIT DEEFFEOSETIEZMT L, BAERICTEOEIMEEZHER L.
SN IO RE R O E— OB, F—OFEFE2EETHIETYI—E A ) T ZIAF IR TH I D, ERERPLE
EENDEFRLIEEDRERZER S 2720 T LAV, HEEANY M ETES (EENZE) BELD. FEER»LEDR
THIEEDZEENENNS WG CIE, HE?D OFDM (Orthogonal Frequency Division Multiplexing) ¥7 %+ U7 CTZ(E
BHNPKELELIRAS, MBI Ty 7 2T —BEUTCZERAERDEF—ARDH 5. 2O L) RERAMRO S, IR
JR % BINRRET 5 72 EOXPRAEBNCE 5TV 283, B TOMRMILA NI 2 2 L I3IFFICHETH S, 22T, Alamouti
54D STC(Space-Time Coding) #EHDFET 7 v FITH AT 55k SEN Hii B it sh Tnd. ZhvE T, &5k SN
FEIT & A MIMO ARk A il A G dod 7o 4 X2 MIMO 2 ASE s sl SREE L, REARIRAET™, K OVRIEREERK EAHCERE Uiz 2 Jmo
FEBRHBR A, AETEL TOBINERIC LY FEOFEMEEZRIE L. KR T, ZOBNERIZL > THLNTZ 4X
2MIMO D FEHIT — & % T, 13K SEN (T~ 275 5{k SEN OELE A BERAICR Lz, BARAYICIE, F ¥ r/L & SNR(Signal to
Noise Ratio) " HIBEHAREA KD, 1ERD SEN OBIZHA R L D 551k SFN OBERAEIMT 5 Z 25T LT,

5T, W MIMO OE SR ORI E BAL 2 L7z, MIMO (5t & L Cix, MIEZ(ETH 5 ZF (Zero Forcing), MMSE
(Minimum Mean Square Error) *°, Hxi{Z5HiH T 5 MLD (Maximum Likelihood Detection) 72 ENH 578, —HRICHAEEMN
%\ MEI L BER (Bit Error Rate) FRMEIZR< 725, Wil LBIERBECIL, EMEMS OB ZERE AT OEE+5/0
&L, OHERODARN IF THHEMERLAR S ZETETH SN, AR SO Rl LR~ L F R AR TIL, &
MEZR FEPARHRER I LV IR R R D ZF X° MMSE Cid BER 3 K& < Sk 3 5. BIATOH EF P X2 VR TIE D 5 LS isi
RECOLZEREERHD Z b, HIODRWVESHRINERTTHLENH L. LnLRRS, KElEESHRITh s MLD 1LH
BEBERERDZEND, "= R =T ~ORENKEREEL 725, 2 2 CRMLTHE, BERFHEOLILEIZ D, HER
ZRIBICHIN T 2 E S MHEERE Uiz, BRI, T v U780 QR DfRICESE, REEFOEMEE T v 2 AATHI0
SAMENTIS U CHIT 5. & 51T Complex SD (Sphere Decoding) %A L, EIEEEOEMEZ RIS HIBT S, ZDRE
FIEIZONT, WA EBRCTES L2 MIMO F v X7 — X AW THEM S I 2 L—2a V2T, TOFMMEZHR L.

E% - WSCE B, 3L 2000 F2 & 5630 300 §E 4 1 BT ORI 500, b L<IE3E3C 800 354 1R H L T2 &0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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NHK has developed 8K Super Hi-Vision as the next generation of video and audio systems.
Since December 1st 2018, the 8K broadcasting service via satellite has been launched. On
the other hand, the next generation terrestrial broadcasting system has been investigated
so that it can realize 8K fixed reception and 2K mobile reception, which should increase
the transmission capacity. For this purpose, the dual-polarized MIMO (Multiple—Input
Multiple—Output) scheme that exploits both horizontal and vertical polarizations is one
of the most promising techniques. The transmission capacity of SDM (Space Division
Multiplexing)-MIMO scheme can be twice as much as that of SISO (Single—Input Single-Output)
conventional one at most. In this thesis, we propose and evaluate new methods to improve
the transmission performance when the dual-polarized MIMO scheme is adopted into the next
generation terrestrial broadcasting system.

Firstly, we propose an inter—-polarization interleaver to improve the performance. When
there is a considerable difference of received power between horizontal and vertical
polarizations, the stream corresponding to lower received power suffers from performance
degradation more severely. To cope with such a problem, an interleaver between both
polarizations is introduced into the dual-polarized MIMO scheme, and the performance is
evaluated by computer simulation, laboratory experiment, and field experiment.

Secondly, we evaluate a coded single-frequency—network (SFN) system in large-scale field
experiments in Hitoyoshi, Kumamoto prefecture. In our previous study, the Alamouti
space—time block coding (STBC) scheme was introduced into the SFN system, which is called
4x2 MIMO-SEN. In this thesis, the MIMO channel capacity of the coded SFN is compared with
that of the conventional SFN by using MIMO channel data measured in the field experiment

Finally, we propose a low—complexity MIMO detection scheme. Under a non—line of sight
(NLOS) channel condition, the performance is degraded due to cross—correlation between both
the polarizations. Although the maximum likelihood detection (MLD) is the optimum signal
detection, it requires a large amount of computational complexity when a high—order
modulation scheme is employed. To cope with such a problem, the proposed scheme applies
the QR decomposition into the channel matrix and employs M—algorithm based on the condition
number of the channel matrix. Computer simulations demonstrate effectiveness of the
proposed scheme by using channel data measured under a NLOS channel condition.
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