[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

go:0ooobog,

gobooobo:0ooogod,

UooboD:00103230,

00000 :201el 90 2000,

gobboo:0oog,

gob:ob oo, 00 og,uoo,ub oo, bbb odudg,udg o

Degree:,

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 103230,

Conferred date:2016/9/20,

Degree Type:Course doctor,

Examiner:,,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(i EFR )

Doctoral Program

X EE

THESIS SUMMARY

B HEEAL (804D« -+

~ = ek FavN T L
Department of @1,3 rﬁ ﬁﬁ]:% iﬁr 5( Academic Degree Requested Doctor of ( €L )
FHERA fRE#E (%)

Michael Andri Wijaya K Fogz

Student’ s Name Academic Advisor(main)

fEHA &) -

Academic Advisor(sub)

S (Ff13r 2000 FFREE)
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R, “Intercell Interference Management for MIMO Small Cell Networks” (MIMO /~E/L=3%
v T —=271ZBT 5 e/VETHEHIE) CBEL, RS ELVKD,

1% “Introduction” (JF&E) TiX, 9 MEOHFRLZMH L T2, BENBE T X7 A, KT
WEHE VAT AIZEHL, H1HROLFEAHRER T, VAT AREHRKROERORME L [k
HSMMICELIWNAZHHI L TV D, KIZ, ZORBORMELE, 5 HARTIT. EHEEZET
T EA (MIMO) LB Ry NU— 7 OHEIRNEEIC/R L LR TV D, MIMO /LRy NT—7
BTV ETHHIE, BLOVAT ABREORIETIEEZHPI L, K XOMBEMN T2 50
THEEDLIZ, KX OBMEB LUK ZFER L TW\5,

%2 B “MIMO Small Cell Networks and Conventional Transmit Power Control Algorithms” (MIMO
ey NT—7 LREROEFEEAFEHT LT Y XL) TiE, VAT LAOBEBS LT ¥ 2 VET
JAZOWTIH L, B AMTFSHEEOBEEZMHICOWTHLMNI LTS, EROE /T SHIE & L
CTEEENDHEEIN 2R U, Z OfEREMIE—&ic, KEREETIIV AT AR EL HoIl kT
RNZ LR LML TV D,

% 3 ¥ “Power Control for Intercell Interference Coordination by NN Algorithms on the
Transmitter Side” (GEEHEIZEIT D NN 7 AT Y XA K5 ABTHHIEIO =D OEIHIE) T,
TAMTEHEE LB RBEEIRET AT XLAEREL TS, BET LI U XAITNN (=
2a—F Ny NT—2) ZHWHZ LKLY, BHEBNEZEHT L, B0 LA E LI LT
T R B CROEE IS VMEZ BN CE D FIETH D, WO LA v —AfiE, EEEIHEONTLTY
A I\, backpropagation (FAZEWMAIRIE) ICLD N OF 7 T4 2 EHEZHPLTND, S5, #H
PEEICINKESE ST 4 —F T —= 7@ pre—training FHflf. BL RNoverfitting GBFE) HE %
Mi<HEE oMLy MCOWTIHAL, @HLTWS, FEE I 21—y a itk #BE7 LT
U XA, REE R CRIBICITVVIEEB NG 2 ZH L, Kb s FAEO AT AEENE LD
ZEEFHLMMITILTWS, £, ZEM D interference canceller (F¥iF v & F ., 10). F/1X
I BT UTFEEATAL, VAT ARBERICHARKTELZLEHRLTND,

% 4 & “Joint Processing of WMF and MUD for IC on the Receiver Side” (Z EHEIZEBIT 2 T4

Xy T DOHOWE & MDD OFEGLEE) TiX, ZEHUOE VBT EHEIEA 1C 2z L Tuna,
ZOICHE, MIBLRO AL T o F (WF) LIERBRAEE D~ L F 2 —PRH (MUD) & DS
MECTHY . (OMD IXFEOTHEEEZZEREENOREL., L1)WF 13E Y O T ESROHEE %
MET S, S5, BETAITHEFOBIRT LI ALABEEEL TS, #2827 /03 X AL, SINR
WCHESEXBRETHITHRETZEIRL, 1R Y LIEERZ RIBICHIRAIRETH D, HEHKS I =
L—ya A2k, BET VI ALNIMEEEERN D, WERTLITY XA EE%OE) BER Rk
BONDZEEHONILTVD, EHICERETITESORIIE., THESE LD b TFHEE
KREFIGEIN LA NEEBZHICE 22 2R LTS,
% 5 % “Conclusions” (ffif) TiE. KX CHOLNIZEREESHBOBELRIEL WS, DEa2E
T2, AFwE, BENAE S AT A0 MIMO /ARy FU =2 ICBIT 5 BERBED 1 > THLHE/L
WS E LT, (1) EEHRONN T ALY XL L HEEEEE, (1) GO WF & MD & o
FEAWPIZ LD ICERFT L, TOERIME~FELIZHDTH D,

% FRSCEE L, FI3C 2000 F7 & 930 300 354 1 # ORI T 25, b L<ITEIC 800354 1 HHRI L T 723w,
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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The dissertation entitled “Intercell Interference Management for MIMO Small Cell
Networks” is composed of 5 chapters. Chapter 1 “Introduction” addresses the evolution of
mobile communications. In order to increase the system capacity, a future generation of
mobile communications is expected to implement multiple-input multiple-output (MIMO)
and small cell networks as the key technologies. Considering this situation, the dissertation
focuses on intercell interference coordination (ICIC), which can be the main challenge for the
future generation. Chapter 2 entitled “MIMO Small Cell Networks and Conventional
Transmit Power Control Algorithms” summarizes the MIMO small cell networks and its
channel models. Conventional power control algorithms for ICIC are explained. The chapter
also describes that the conventional algorithms cannot achieve excellent performance with
low complexity. Chapter 3 entitled “Power Control for Intercell Interference Coordination by
NN Algorithms on the Transmitter Side” proposes a new power control algorithm that uses a
neural network (NN) for ICIC. The chapter explains NN structure, implementation of NN for
the power control, NN offline training using the backpropagation algorithm, pre-training
techniques of the deep learning, and validation training sets for preventing overfitting.
Computer simulations show that the proposed NN algorithm can sufficiently increase the
system capacity even with low complexity. Chapter 4 entitled “Joint Processing of WMF and
MUD for Interference Cancellation on the Receiver Side” proposes a new interference
canceller (IC) that employs multi-user detector (MUD) to cancel strong interfering signals
and to increase the system capacity. MUD uses SINR based replica selection algorithm to
optimize interfering signals selection, which can reduce complexity more drastically than
conventional schemes. In addition, whitening matched filters (WMFs) suppress the remaining
interfering signals and noise. Computer simulations show that the selection of interfering
signals to be cancelled on the basis of interfering base stations can provide almost the same
BER performance as the selection on the basis of interfering signals, while requiring much
less complexity. Chapter 5 “Conclusions” summarizes the dissertation and provides
suggestions for future works.
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