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Tutorials

T1 - Massive MIMO - Fundamentals, Trends and Recent Developmeants
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Tutorials

1. TI1 - Massive MIMO - Fundamentals, Trends and Recent Developments

2. T2 - Wireless Radio Access for 5G and Beyond

3. T3 - NOMA for Next Generation Wireless Networks: State of the Art, Research Challenges and

Future Trends

4. T4 - Wireless Communications and Networking with Unmanned Aerial Vehicles

5. TS5 - Machine-type communications: from massive connectivity to ultra-reliable low latency
communication

6. T6 - Rate Splitting for MIMO Wireless Networks: A Promising PHY-Layer Strategy for 5G
and Beyond

Workshops

1. W1 - Workshop on End-to-end Performance Evaluation of Services, Applications and Devices
in 5G Networks

2. W2 - Workshop on Ultra-Reliable Low Latency Wireless Communications for Machine-Type

Communication
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| 15:00-15:30 |
15:30-17:00

| 18:00-20:00 |

Wednesday, Aug. 29
Registration
Keynote Talk: lan Akyildiz
Main Auditorium
Coffee break
Technical Sessions

| B201 | B202 | C202 | €205 |C302 |

Lunch
Keynote Talk: Angel Lozano
Main Auditorium
Technical Sessions

B201 | B202 | €202 | €205 |C302 |

Coffee break
Panel Discussion
Main Auditorium

: ISWCS2018 iH&T &kt

Tuesday, Aug. 28
Registration
Tutorials 1,2,3 / Workshops 1,2
C302 | C202 | C205/B201 | B202
Coffee break
Tutorials 1,2,3 / Workshops 1,2

Lunch
Tutorials 4, 5, 6 / Workshop 1
€302 |C202 | C205 / B201
Coffee break
Tutorials 4, 5, 6 / Workshops 1
C302 | C202 | C205 / B201

Welcome Reception

Thursday, Aug. 30
Registration
Keynote Talk: Syed Jafar
Main Auditorium
Coffee break
Technical Sessions
B201 | B202 | €202 | C205 |C302 |
Lunch

' Keynote Talk: Harish Viswanathan '

Main Auditorium
Technical Sessions
B201 | B202 | €202 | C205|C302 |
Coffee break
Panel Discussion
Main Auditorium
Banguet

| €302 | C202 | €205/ B201 | B202 |

Friday, Aug. 31
Registration

' Keynote Talk: Mérouane Debbah '

Main Auditorium
Coffee break
Technical Sessions
B201 | B202 | €202 | €205 |C302 |
Lunch
Keynote Talk: Jorge Pereira
Main Auditorium
Technical Sessions
B201 | B202 | C202 | C205
Coffee break
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5B R (Keynote Talk)E sk sh —RIY N (T » 58 A Mot 2 %ErE
4 JRERE A AT L R (Universitat Pompeu Fabra, Barcelona, Spain)fy Angel Lozano % » JEi%
REH B 5G is here. Now what? » 508 A&+ -

Angel Lozano ZFfe SE47 88 s » 32 HH AR 9e B AR BT 7 AIl& 1) Stagflation.
2) Beware of hype. 3) It s the massification, stupid. 4) Embrace messiness. 5) Rise of the
Machines. ° JEEEHIZL > BLEISEEES TIHRE o St Mt Ay 4ism - hEma |
1) Watch out for hype. 2) There are no cells, only nodes. 3) Think messy, think massive, think
cloudish. 4) Results only as relevant as underlying assumptions. 5) Data-driven algorithms when

models are lacking.
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B =500 T EUEE (Keynote Talk)E & &k55 = KRIV L8817 » T8 A RBERININAE
B 8531 (University of California, Irvine, USA)HY Syed A. Jafar Z4¥% » JEEEREH B Robust
GDoF Outer Bounds for Wireless Interference Networks based on Aligned Image Sets > 3358
A\ -

Syed A. Jafar Zz DUE S B R IVEISEL > JREE TR GRS Ty T 50  Syed A. Jafar
P LA TR (interference alignment) RSR[5 (aligned images) AR B LEER AR 55
AT 2R 5 n] SEAYAERE -

FVUSH FREEE (Keynote Talk)F & 5558 =RV NF81T » T A BEEHNEIN
= HeH H B B B s (Nokia Bell Labs, NJ, USA)HY Harish Viswanathan {81 » 8 H B 5G
and Beyond: Enabling the Next Generation of Industrial Automation » ¥RIZH8 5 4[E 1. °
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&/ : Harish Viswanathan {8 --)&:# -

Harish Viswanathan {8 -— a6 DLREFE (17 28 (Z (mission-critical communication) £
st DB R A A B T SEREE B o (EAEAE J5 [ > Harish Viswanathan fHA-H2E] 0] DAE 1)
B [ {Eiig(Faster Transmission) ~ 2) 5 i E H2H(Faster Channel Access) ~ 3) 5 [z #H (Faster
Processing) = 5T NF  1F= 0 SEfE 51 » Harish Viswanathan f-ERIFEEIRDIGE )%
B (Multi-Connectivity) ~ 2) 2 (& &y (Robust Transmission) [ J5 1 2K 58 (L » §21% » Harish
Viswanathan -3 EFiT S amE " B R SRRIRITHY BB RIRE (ke | Bl T gESa Rzl s
G e A LU Bt T HYRE T AR 728 4 (Technological Revolution = Interconnection and
interdependence of new systems and technologies + The capacity to profoundly transform the
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economy and eventually society) °

BRI RS (Keynote Talk)E & sk 50 VU KAy A28 T » 158 A\ Ry A o3 T-
=55 88 B8 (CentraleSupelec, France)fJ Mérouane Debbah 3% » Mérouane Debbah Z#2[E]
2 23 R e ARV BB B RUAR 2 E e = T(F - Ay EEE H K Wireless AL
Challenges and Opportunities » FRIZHE H 40E 1 -

Mérouane Debbah % —Fa 5Lt 4TI B AR FA SRR A B N HE NS
HIRLEE H T 2/ DINE » A RE BREEE AR, - S AN EE B 2ok E A
THE o Mérouane Debbah B HEREI A TR ST A4S Y E AT o] DIz b 58
o8 0 A GRS R B B A L~ MEERE R E T ~ SRR EUHIEA AT © £ 1% > Mérouane Debbah
BFzte—1E{TE) AlMobille ADRYRES: > 328 " B0 HE S /0Bl A B EERS
EH944 5% (Our Daily Lives = Individual Intelligence + Collective Intelligence) | @ " Z#5E FAY Al
B FHY Al SRR ELETTE) Al (On-device Al + Cloud Al = Mobile Al |

& © Mérouane Debbah 2% EEE -

FNGH L EERE(Keynote Talk)ES# L VIR TA8(T - T8 A BB E S
(European Commission) 48 #8 & =f 48 2& (European Commission Directorate General for
Communications Networks, Content & Technology , DG Connect)Hy Jorge Pereira fi+- » JEEERH

H £ 5G for Growth, 5G for Good ° ¥REZHE R AlE-+— -

Jorge Pereira 8= F 2240/ M 4BE B ST 5G AR E R ARSI S5 R e EE - DL 5G BIER
ARSI R 2R > W HERFIARIRAE 2025 FFHYHHE > 5G 2 HPGZE(L - 5541 » Jorge Pereira
LRI 2HERAT 5G IEEM: » THEFARIR KR > FFEGAEER @R
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5G for Growth!
5G for Good!

Lisbon, 31 Aug 2018

Dr. Jorge Pereira
European Commission
DG CONNECT

& +— : Jorge Pereira fH-JEE% o

WHET &Y R B UK 7 4HEfirsmIE (Technical Sessions) » 5B &HERFFE HEAY
FehaEEg Do sy 7 =T L BEER S - W HMH A A » SOREMTE R - IR
— o {E7r4H B fiTEmEE (Technical Sessions) J7THl » AN ARG ET28EHE 17 DU R /S R
[FRE1] Wm4: Cooperative Networks, Relaying, and Energy Harvesting
[FRE2] Wa2: [SS2] Wireless Information and Power Transmission: RF, Signal and System

Design
3] TmbS5: Interference and Distortion Mitigation
4] Tal: [SS4] Rate-Splitting in Wireless Networks: Bridging the Extremes of Fully Decode

Interference and Treat Interference as Noise
5] Fm4: Wireless Networking 2
6] Fa3:IoT and D2D Communication

NI 57 4H 5 i 2@ ¥ (Technical Sessions) FSEEAYEE—I35F R “Wm4: Cooperative
Networks, Relaying, and Energy Harvesting” - BHfH A@&:HEE K EF - B “Wmé:
Cooperative Networks, Relaying, and Energy Harvesting” HYETEw > B2 7 NFIXE -

1. Throughput-efficient Relay assisted Hybrid ARQ

2. Resource Allocation and Relay Selection for Multi-User OFDM-Based Cooperative Networks
with SWIPT

3. On the Energy Efficiency of Relay-Assisted In-Vivo Nano-Networks Communications

4. Optimal Compression and Transmission Policies for Energy Harvesting Nodes

5. DoF in sectored Cellular Systems with BS Cooperation Under a Complexity Constraint

FfismiE “Wmd: Cooperative Networks, Relaying, and Energy Harvesting” Ay 3 fH £ 5
e i e VE AR 2B DL S R SV RE B © Rl EE S amtg e 2 Rk
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= JHH B “Resource Allocation and Relay Selection for Multi-User OFDM-Based Cooperative
Networks with SWIPT” » {EEERES T’k 4 Bh 25 F = 4dps th 0y &R Sy Br il rh 4 e 15
J1%E > HEEHERA PR ECEE DU P S TR AR > (F8m A =8
Ha R v DU L - B EHEEANEGRAR -

AR NAE 57 8AF irsm e (Technical Sessions) HSHEAVEE 35 LRy “Wa2: [SS2] Wireless
Information and Power Transmission: RF, Signal and System Design” - B[] A& =55 K
o BEHFY “Wa2: [SS2] Wireless Information and Power Transmission: RF, Signal and System
Design” HUaTEm > B& T MIIE :

1. Backscatter Communications with NOMA

2. UAV-Enabled Wireless Power Transfer with Directional Antenna: A Two-User Case

3. Optimal Offloading Strategy and Resource Allocation in SWIPT-based Mobile-Edge
Computing Networks

4. Coverage Probability of Hierarchical Wireless Networks with Hybrid Powering/Relaying
Nodes

FeffosmiE “Wa2: [SS2] Wireless Information and Power Transmission: RF, Signal and
System Design”  HY 28 T 22 I SR ~ SRR S 3 aat ok B (e LA a0 R A e B T
{Hi - FEPEERIE T AR NS 2 BOCER RIA SN - B H fy “UAV-Enabled Wireless Power
Transfer with Directional Antenna: A Two-User Case” > {EF&FIFH T o) R AREEAE i A%
(UAV) ERARIF A - FEIRFEE UAV B ~ RITEBTA R S R R E Y » Dl fE
B PRRERE R - ERSCEMEARNEIGEA] -

ANAF 57 4R F5iTEm 18 (Technical Sessions) BSHEAYEE =45 F E B “TmS: Interference and
Distortion Mitigation” - FFfAEHSE =K 4 < By “TmS: Interference and Distortion
Mitigation” HVaTEm > & T MHIE ¢
1. Low-Complexity Nonlinearity Post Compensator for Shared Band Transmission in Satellite
Communication

2. Two-Tier Interference Mitigation with Directional Antennas for Small-Cells in an Apartment
Building

3. Self-Interference Cancellation for Full-Duplex in Spatial-Polarized Domain

4. Use of Statistical Signal Properties for Adaptive Predistortion of High Power Amplifiers

5. Band-Split Parallel Signal Processing DPD for Nonlinear Compensation of Broadband RF
Signal

FiilrsmtE “TmS: Interference and Distortion Mitigation” Y RH & S B AT 5 s fE4R 18
SRR ED AR © F “TmS: Interference and Distortion Mitigation” & 355:m1E
o RIS E R TS - K E#IE - LA A emiE R uE 1+ -
AR RAH B “Two-Tier Interference Mitigation with Directional Antennas
for Small-Cells in an Apartment Building” - > SCREE By T E A EE R G IE A B

117 »x17F
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B B v SEE YRS o TMIRIE - U7 R R AR m] DU 8 R S DR 2 DU (5
WHRA(EIREE P - [RIRF A ] DUR 55 R M A (BT 0 2 UGS A AT/ N R 15 2 ]
A% o AL - TESMER AT SERERY SR T - BEAGHY/ AR 28 (B ] DA IS - 1
RG> FRMT3E3R > (RS n] SERERYEDR T > HHER 3 RE T RPERLR » 12 BETT
[EPEREE AT LIS 229%H P RGER - FRFIERTSEE - £ RN MR EB TS
NATREAEES - E R PR R AR O T SRR IR B S B &5 B RN ET P

B+ ANAFEST4HERIE (Technical Session) P [IFEZE FI TR E -

A N AE 5 4H 5 1y & Y8 (Technical Sessions) 5§25 (Y 55 U035 £ fH Ky “Tal: [SS4]
Rate-Splitting in Wireless Networks: Bridging the Extremes of Fully Decode Interference and Treat
Interference as Noise” > Hff SRS =K T4 © B “Tal: [SS4] Rate-Splitting in Wireless
Networks: Bridging the Extremes of Fully Decode Interference and Treat Interference as Noise”
HYETam - B2 T MYIGE
1. Secure NOMA Based Cooperative Networks with Rate-Splitting Source and Full-Duplex Relay
2. Energy Efficiency of Rate-Splitting Multiple Access, and Performance Benefits over SDMA
and NOMA

3. Exploratory Analysis of Superposition Coding and Rate Splitting for Multibeam Satellite
Systems

4. Tomlinson-Harashima Precoded Rate-Splitting for Multiuser Multiple-Antenna Systems

5. Rate Splitting in Multi-Pair Energy Harvesting Relaying systems

FifigemiE “Tal: [SS4] Rate-Splitting in Wireless Networks: Bridging the Extremes of Fully
Decode Interference and Treat Interference as Noise”  HY T RH & B &5 s A0 o] F 4mblB iy
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H & “Energy Efficiency of Rate-Splitting Multiple Access, and Performance Benefits over
SDMA and NOMA” - {EEERET T AMAT I FH 73 2855 20 THERUR ~ FRIEAC 2 THERURLig
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A NTE 57 4H £ 9ty 5@ 8 (Technical Sessions) FSHERYEE 735 £/ &y “Fm4: Wireless
Networking 2" > BFfE] A& ek S8 VUR B4« BEY “Fm4: Wireless Networking 27 BV 5
& T IAISCE
Integrate Topology Control with Multi Path Routing to Enhance the Sensor Network Lifetime
An Adaptive GPSR Routing Protocol for VANETS
A Hybrid Many-to-Many Communication Multi-Channel MAC Protocol for Ad Hoc Networks
A Global Topology Based Broadcast Algorithm for VANETS
Geographic Routing Based on Social Dynamic Features Aware in Vehicle Social Network

A e

FiflizmtE “Fmd: Wireless Networking 27 HYFRE F R F 5T i fMmap QarHVsrE -
YWHAEEEEmtE R AYE 4 B3R s laH B “A Global Topology Based Broadcast Algorithm
for VANETS” - {E& 1 ¥ EHEL H 4H R4S - FI A E R S nVsHB & - st
RIHVEEDE WA EEHEEE » K EmTYTE - K NEGER CENEEH
EAE

A NAF 57 405 5 5w P8 (Technical Sessions) BR¥EAVEE <35 F R “Fa3: 1oT and D2D
Communication” > BT A& B IUR N o BAY “Fa3: 10T and D2D Communication” #Y
aEm  BE T NISCE
1. NB-IoT Optimization on Paging MCS and Coverage Level
2. Resource Management for an Integrated OFDMA Cellular System with MC-CDMA Based

D2D Communications
3. RSS-based Location and Transmit Power Estimation of Multiple Co-Channel Targets
4. Location-Aware Hypergraph Coloring Based Spectrum Allocation for D2D Communication
5. Joint Power and Channel Allocation for Relay-Assisted Device-to-Device Communications

FiffiemPE “Fa3: [oT and D2D Communication”  HY 3 RE S 2 fE S amt ok 4 B S B 1
AR o PR E S amE I 5 RERCE > B H A “Joint Power and Channel
Allocation for Relay-Assisted Device-to-Device Communications” * fEE 2@ T EEEE »
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Two-Tier Interference Mitigation with Directional Antennas for
Small-Cells in an Apartment Building

@%—z@ﬁaeﬂup;i'\ < HP ,%mﬂé,%ﬁéﬁ%,_i:f'ébﬁi;\l.l;]%
Ang-Hsun Tsai, Member, IEEE

b=y 2
Fakd o

Abstract

In this paper, the three-dimension directional antenna is proposed to be installed on the
small-cells to mitigate the two-tier interference of the ultra-dense heterogeneous small-cell
network. We investigate the impacts of the three-dimension directional antennas and the
resource block (RB) usage ratio on the system capacity and link reliability for the ultra-dense
small-cell system in an apartment building. The three-dimension directional antenna can
provide the strong signal for users with the high main lobe gain, and mitigate the intra-cell
interference among neighboring small-cells with low side lobes. Consequently, the average
system throughput can be significantly improved under a link reliability requirement.
Simulation results show that our proposed 12-sector directional antenna can improve 229%
average system capacity compared to the 3-sector directional antenna under the link reliability
requirement. Meanwhile, the omnidirectional antenna cannot afford the reliable service
quality for users in the apartment building in the ultra-dense heterogeneous small-cell

network.

Index Terms—Small-cells; heterogeneous network; directional antenna; system capacity; link
reliability.
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