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1. U1gnan MUY
fin1sUrgnan ude Keynote Session ssnun 3 31813 Tneffidervguasiniseruaue

Wame 5 3o

1) Is the Network the Nexus of New Value Creation (and a New Reality)? lag Marcus
Weldon, President of Bell Labs and Corporate Chief Technology Officer, Nokia

2) A Perspective of Wireless Innovations in the Next Decade lag Wen Tong, Huawei
Fellow and CTO, Wireless Network, Huawei Technologies Co., Ltd.

3) Why Would We Need 6G? a8 Gerhard P. Fettweis, Vodafone Chair Professor at TU
Dresden.

4) Internet Infrastructure Transformation with Open Source and Disaggregation La g
Guru Parulkar, Executive Director of Open Networking Foundation (ONF), Stanford
Platform Lab, and Consulting Professor of EE at Stanford University

5) Evolution of NFV/SDN for New 5G Network Platforms and Use Cases lag Udayan
Mukherjee, Intel Fellow, Network Platforms Group and Chief Technologist,
Network Infrastructure

2. irdlansussyu

IEEE GLOBECOM 2018 PROGRAM AT A GLANCE

Time/Day Sun, 9 Dec Mean, 10 Dec Tue, 11 Dec Wed, 12 Dec Thu, 13 Dec
sl Rl R [
:30 - 104 Sessions | Sessions ca ndustry cal ndustry
08:30 - 10:00 | Tutorials | Workshops SRR RS Saadione Cniiie Tutorials | Workshops
§:00-9:30 | 8:00-9:30
Networking Break
10:00 - 10:30 Networking Break Networking Break
$:30 - 10:00
Opening & Keynote
10:30 - 12:00 | Tutorials | Workshops Session Keynote Session Keynote Session Tutorials | Waorkshops
10:00 - 12:00
12400 - 13:30 Lunch Awards Luncheon Lunch
13:30 - 15:00 | Tutorials | Workshops Technical lnduf.try Technical Industry TechFIcal Induftry Fotordels | Workshaps
Sessions Sessions Sessions Sessions Sessions Sessions
15:00 - 15:30 Networking Break
Technical | Industry | Technical Industry Technical Industry
130 - 17 h utori Worksh
15:30 - 17:00 [N Wioskslings Sesslons Sessions Sessions Sessions Sessions | Sessions ¥ e TR

| Welcome Reception | Women in Engineering
& Exhibits Opening & Young Professionals
(18:00 - 20:30) {18:00 - 21:00)

Banguet
(19:00 - 22:00)

1) vdensuszyudey lunsusvyuiliidonsusegugesiisafussuuinsauuiaunagnis
doans uazhidosu MAgdes dl
» Ad Hoc & Sensor Networks
«  Communication & Information System Security
« Cognitive Radio & Networks

«  Communication QoS, Reliability & Modeling



Communication Theory

Communications Software, Services & Multimedia Applications

Green Communication Systems & Networks

Mobile & Wireless Networks

Next-Generation Networking

Optical Networks & Systems

Signal Processing for Communications

Wireless Communications

Ultra-Wide Band Technology for Ad-Hoc and Sensor Networks
Communication Software, Services, and Multimedia Application Symposium
Architecture for Next Generation Services

Architectures for digital media ecosystem: from producer to consumer
Scalable and network-aware digital media solutions

Home network services and platforms

Everything-as-a-Service model and delivery platforms

Cooperative networking for streaming media content

2) TONITOUTUAN

® Machine Learning and Artificial Intelligence in Wireless Networks: Challenges and

Opportunities 1o & Walid Saad (Virginia Tech, USA) Wag Mehdi Bennis (Centre of

Deep Learning for Communications 1ag Jakob Hoydis (Nokia Bell Labs, France)

Wireless Communications, University of Oulu, Finland)

® \Wireless Radio Access for 5G and Beyond lag Huseyin Arslan (University of South

Florida, USA)

® Massive Wireless Networks in 5 G and Beyond: Spatiotemporal Modeling and
Design 1m 8 Hesham ElSawy (King Fahd University of Petroleum and Minerals
(KFUPM), Saudi Arabia) k¢ Mohamed-Slim Alouini (King Abdullah University of

Science and Technology (KAUST), Saudi Arabia)
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Wireless Innovations
for Next Decade

00, Dr.WenTong
\/ 7 (70 S vAmens
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(Wireless Innovations for Next Decade)
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UiTRuazufuasuguuuumaluladluvans o duvestinuszdriu sniademadumealuladldane
wae lasselsaneldfuanuaulaasinishnduiiioadsassdading 9 lunane o susgreraiies
lnanzmaluladinguasmaluladlassne Inefiyuueiasianeinsideratedssinu

1) unumddyveameluladuazszuvdeanslimedmivgaddva 3etnedn

2) puddgreanaluladlianefussuudeasiideusemlan Faedvnnuddydeniny
dofeld (reliability) wazinaminssnassraumuRluusayiud uay

3) WINeNTTAINTRaTITTNEINTARuA UL R SSYaS

wannilueuinaminiinisiauilasetieliane 66 iinTuotaunsnasavdiwaionis
THusnsdumesidauaznisudnisaieg Mieades saudenisdeansseduadu fadumes (mm-wave
communications) fiAsAigandn 100 GHz wazanunsasudsdoyaldgendn 106b/s Feazgniirunld
dmdunsiumaluladanuaiaadeundoud (mobile virtual reality) satusssndugosiinng
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2w 3 Adenddimalulaglianedinsu 2030
Wislaanrdssiuiderialmaluladliaed1nsul 2030 #309nn31 10 VU19nti AN
N9y wazlriusnismisiianudAyuasnaunusoanIunsalangg Yesnudnenzvewnaluladly
dl o L2 a é’ L2 dl L2 dy
ANYNNNFRLANTY FINTNA 3§19
1) nsbiusnsdeyasg1elidninysuin (infinity capacity)
2)  nsfamaatsdadugud vsea1aumwesdygyiudmiunisdeasaindunsluds
Uanevnaflandugud anunsaliusmslaegariuiivule
3)  MSNATUVBILATIUNYUTTANEINTUTDITUMSIAUI NS
4)  AseusevlanWienald wazkuInian1snasanauduesUlnelufunaunundn
a s A = ' v & ' 2
plimansiiedniswensialianemilanaguauguwuy
5)  nswasundandurandiisoanses
v O = a o & ' P ' a o
AetuIadinuIninsusulsunanesulasnedeans 56 wazgawnanieg lnsiin1siaiun
Handulasevievaiiou (Network Functions Virtualization: NFV) was@aWaw1SA1uualasaang
(Software Defined Networking: SDN) [iVanaUdUBA8Id8iAAIna? 19u USU1an1595195904
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gunsalfianunsathdsnisliuinsednssnidy lidudeu uagdsendnarldine Ssanunsanovauns
e srosldnuld daufundnnis NFV/SDN Ssgminanldusuldifieliseoniuasuarensund
ansnianulssauiula
1n19U52198015297U90398NAWIS 130 software workloads Tngladndudesdafniy
g1inufunaneumdunanesilalaiems ansamugunshnuvemendiangudniuau
wazAnsslduuuulaudaldvitiasmigauanuseinis Snswauiliilaidunshaulaseie
fueduaznssmumnIg LIty anseldnuldtudinnes #ind uasmieiiudeyadiuauannld
wielulaglaswnglfans 56 awnsailulddmiunmsfeasedeaswasnisussianaldndons fu &
msu,ﬂaagﬂLLUUms?ﬁlaawﬂﬁmmSaﬂszmawauazﬁﬂﬁqﬂﬂiﬂié’m%aﬂmj6] A9 @1unsalnuinig
Iegnsliveuiunludinuszdriu Tasstnomalulad 56 annsaliuinisuazieudonsdearsdiiu
szuugunsel oT Suusnndrfussuulassdisusoanuudld Suisaussuviiinszuannisyoy
neunelugsarenisdusalivingy sauiidanunana1avesimnInakas kLA Inivesdy oo
Faudmsulasene 56 nMswaumada slicing waghwansidanudulssihudAgnandmsu
aseszuulenssngldiasnnunamnenadanianinenag Aiuliefuu n1sUssanana ns
Aasedeans waz nstuiindeyaidudiu
walulad 56 dawadedenisiaumaiasig Aaduayumeluladiaiouaady funs
Uszanana wazanuaunsalumsandedeas iinsimuivenduisudelogtuatvayunsiay
wuuSealnl nsiindseansamndsinaulalaglilomubesasian saunenslegdusine Wi
vhanldeuuunanduazesding Snmsldmada slicing Tassdheuwadsdmdunislusnsuiemsidngs
nguilldsziusingg finsldmada slicing n1suszanananisnszatsaseinanluuuivinadiewia
asanansavesgUnsainieszuuildnalulad 56 uenanifufnstauilasadsiugiu 56
wndnnofulasstnefianuangu szuusiauniuaswonduainatuayuniseonuuuszuulasane
w99 1 Tassnednfsnauingiaiou (Virtual Radio Access Network: Virtual RAN) Tasetnenag
W19 (Distributed Core) N15UssuIanatAdoufiuuuLons (Mobile Edge Compute) Fa18
andnenssulasaineatuayunisssnananguiuavionandaeufiniswaznsliuinislediang

wazMseuselAsedIUMILAYaIUNaT (front-hauls/back-hauls connectivity) Wusiu
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1. unumeasnsiteuivesasauaslyniussavglulaseingliang

[

AuaINsaveslyaUssivg v3e tele (Artificial Intelligence: Al) gniunlduasaun
lneiiga9eeiun19138u3venTeanIauydwaNila (Machine Learing: ML) syuugunsal laseng
aunnliunieinsesdnseineg arwsalddeyaiazn1seusionie dmsunisanduladniunis

NIEUIUNISLAY DE1ERAALaLYNLALAYSRLUIR

; Al to be smart:
Al as fiction: Al to compute:

Talos — the “bronze” Computers— can do
man of Greek myths arithmetic, math, etc
AWN 4 FIUUINITUNUINYVDY Al

Intelligence — can
mimic human brain
3

TRgAINUAUNUSTLUINBUIAAYDS Al A ML B1nAas1sunulasasteUseaniiey
(Artificial Neural Networks: ANNS) ha@fd@an1n9 5 4u@a ANNs tudiuniiswss ML waz ML 1y

A U909 Al InglinTeuiIuMsUSEUIANAYS OLUIARTILNEIVBY F9i)

ANA 5 ANUFUNUSYDY Al ML wag ANNs

~ Al Usgnaudig nsdudu msnamingiigavienisesudludi (optimization)
assNANEnS waziAsesiladmsu ML

~ ML Uszneusie wdssruiavioreufiuneifiuszinadaaneed (vector machine)
9aNaINUNIRUFNIIU (genetic algorithms) lasanaLuiGeu (Bayesian) kaglaseaiy
Uszannisy 3o ANNs

— ANNs Usznausie madeusuunssuiunsvihauresdasesUssamdedanimeas 3

ANNs fiiunundfgaenuaieg Mngadesiulassineliaglusuian
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2. aaunisalvesmalulagdeansiiaredmivaunsndnniaiioswanses

walulad 4G/5G fiunumdiAgysenisidousosenindldnuiuduwesiioasinisuinig
ganserliungldnuynsedu uazilesanilsvuugunsallianegansesineg nduduauuindeilid
N1UIN196199 LARTUTIUIULINENA TALATIUIINI T TONF DT T8I UNITUTNTEUT VAL SRTATIAIY
nuiY taznldnsusnmsmaluladirfoudihuuian 3G/4G 8navinlinisuinisange luatesle
aakanslunInd 6 WisumeuUseansnmnistuinisuuuiugIu (conventional services) Aukuy
& v a . . a a a o v ° a &1
LIDIRRTYE (smart city services) I%umimiﬂmwauamwaga (data rates) MUIUAIAAINIU
%’aa&a (transmission links) iFiv19n151%USA1S (direction) mumﬁ@%’aa&a (traffic packets) ez

gunsaifldeu (devices)

—— ——
Conventional services Smart city services
Key goal |+ High data rates « Low latency
Links » Few simultaneous » Massive (1000+)
transmissions (< 100) simultaneous
transmissions
Direction |+ To users » From sensors
Traffic « Large packets « Small packets
Devices * Human-centric: * Machine-centric:
Smartphones. tablets. etc. sensors. objects. etc.

An# 6 WisuWiguUTzENSA NN TRUINISUUUNUEIUAULUUEIRI8 R

3. AudAyYas ML dmsuanilnenssussuudaans

ML fianuddgysieandnenssuvsessuuineinisdeansteyaiilosninssuunisieansing
ihnuegednludifdanuduiusiuegaasniainussuuaunsaldus Mneaves dumsluyng seuy

A = ° | A & | ! |

N1380a1598AN58UIUNTTIU ML/AT Wleagnanniin ssuudeansdelivalsseuudonniey oy
saunuusuiIunnn (heterogeneous and massive system) fosanunsausuasulanigsiies
(self-organizing) AN INAY (pervasive) §l¥nnaw (anyone) @ausaldaruldnasniian
(anytime) wnaa1ui (anywhere) naeiludnwauzvoiszuvdaaisuuusnluidlf (autonomous
communications) @11150AARBFRA15LT3N (proactive) Seusangldaula

F9819ULUINIINITEN ML unlddmsuaanUnenssussuudedans Miauslun1seusuid 2 fu
= 52 al L4 L dy
Ae N3UsEYNAUNART wasn1eaURluwdy @l

3.1 nsUszgndunaiandmsulasaungliansanalvg (arge scale network) a991ndl
Ysuadeyaindudiuiuuinlnegnasluunseningunsaliduweinieg aunsaliialdld ndas
Juiinamiale wav glviusnisausneg 3dddimalulaginaaundinsizideya wensel wazuiu

nsruUIUNITIUnTenssudeyaliidnfunginssuvesdldnugunsallianasiigg vielasangls
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aa v & & = Y a a @ v v & e A o X =
ﬁWHWNm%QWULUUﬂUHﬂaWQ NIDANTNLLINADULANDUIIIAG WUAY ANUUIINNTUIUNAIRNY LT U

kY] KY)

IS3 s A 6

nilsluguuuures ML unswdiasigiieliidnlaninudeinisvesdldnu uasaiuisaiinsieisi

Y

L4

gunsaltoslumusngg fenInd 7 aedl

Sources of Data

Devices Geo-location People/social  Monitoring
i ' ‘ ‘
s
Drones

Smartph
R — Application:

K7 === ~

Social networks Surveillance
camera

Smart meters

N GPS data !
0 D
‘ "Q_ .__:, . Demographics, Air'water guality
Vehicles " preferences, eic. monitors

a &

a Y o a a " v av v
Al 7 duidiauazsiiauvasdayanidumalulagliany

1) szuvgunIal wiu d@unsalnu woundindu gunsalauldl dweseaniusns wazeueus
99038y

2)  syuusTyhumis Wy sULuumsedeudivideiUAsusiumis Yeyaifiea

3) AU wa deu WU mudensevienuduiusevinedy inTetisdseuooulall dinsiiin
WAAIANAUNUS NILIAD19D9R199)

a)  szuvneiined 1y Insu ndesaenuus ndensasla sruunTaduaunwasndoNngY

WU 9701 11 ansuueu Wudu

3.2 myUszgndszuudaluifnaznisoouilineduiiieliia Al (Autonomy and Al-enabled
Optimization) seuugUnsalineg Mideusedsfu siudansdenseririudldnuiliifndoyalud
nginssuvesglivuiutuuenmiionndoyadiinannssuiunisindedeassevinagunsal 1y
foyanszviunisiadedears nsUfduius waznisuufededaeies siludiuvesdldauuas
szuugUnsal dadunisth ML/Al indszendlinsigideyamaritedmaliliAnnszuiunisddyfe
Junauazidessie (observe and connect) namdnla (understand) THauuazUuda (act and
adapt) fannd 8

1) dunsuaziionse (observe and connect): Al az¥inIsilasziideyaniaq Asausauanle

#3095299UALAIMINTEUIUNITIATIEN Fune wasieudetayasiaq NlnalAssiunie
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Uszinnidenfudlidhefu 19y deyavedinesanimuindon deyanu doyasiag fad
Fusnansyuugunsal

A0l (understand): Al agyiimsAnwTiasginaginanuilateyauseiansiieg
WU AUABINTITVRIHBE DAY WI91TLMDIAANNY YoeszuUaUnTal Toyaniee Yauilas
AN UEVITRANNLINA DY

T4 uuazU3ui (act and adapt): wunAnnszurumsvhesUdluedunuusnin doulls
msld Al Fuiadouwny fnstluuinszuiumssaniesene Wilululaseneldanslfaunse
sonuuusULuUNMsAnsedomsvielnslnasanisvhaulddemies fensmunuiuindou
WUU Al uazniseauliedu vilvszuugunsallianesneg veuaiAsadesannsaviinises
Udlugdulanignuies (self-optimize) usn19dnnTslanignuLes (self-organize) wagli
Aty Auuzi viedeyaienisdnduladeuvdstena szuvgunsal fldau nde

1 dl dl ¥ U 2K va
MUY laonluds

“AI"” in Action

e R VSE N\ Observe and
Slm,“t ﬂt“_l ‘ \i e NConnect
Devices an Nt
Penpf&/b - environment
( - g Y A = Monitor people
e - U - AT /| m Generate data
< lc:‘l'\ '\ i ] . "b ::
- M S | pid 00
VA - A .
(& "<
Act and adaprt Understand W
= Self-optimize = Residents” needs 'm Connect
= Self-organize ! = Devices parameters -
= Provide {;{nowledgg- City information ‘= Understand
Poovee | e . Act and adapt

Al 8 WaYeIN1sin Al Inesizdssuudeansifaieagiauaugiuuy

N5 MU/AL inlglunisiesiesissuvdeansliaseginfuguuuu dwaliluowinnes

Lidndudesindrdegausunammeamaiiiodiundnszidnaely awnsaldnssuiunisosuiluwdu

¥
=

gaasuzunuld Fuagyhnismsuleyaleimiavnioadavumnumiliiisyuvudeyaidsunuutoyatnmn
M1e199 LU Joyaoeulall Jeyafinsiedeans wisliwaiaunsal Tayan19399195lAT998 LA

WoRnssuNsduvaldule



13

Y

4. Uszlagungidnsaudszyanialdvinislasy

LY 1Y

1) I lsnisiiauananiuldunazignn1svestinideauimnssunsauuInLLay
Aansau Miedes

2) IinaueagUniddsszuulnsauunauiionsdnyinislng 13eq
Implementation Framework of Equipment Systems, Tools, and
Telecommunication Engineering Management for Supporting Distance
Learning Systems via Electronic Media, Sukhothai Thammathirat Open
University  lusuilsungueosves Workshop A3

3) Iffuuulnarguuuunshidelwg Aualioluideamssuimnss
sAuuIPLLazANERsILY MRt

0) IhuwAnaysanmsanadildidiiumadounisaeusasnidetugs T

¥ LU

SEAUTUINANYY N5USUUTINMITINAINTSUAULUETU-LTY TT0T78/

v A

Ineinus/msEnuAuaindasy Mnedteetulseaudf i lea1nnN1SNsL

o
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2. fuasunuihussleviildsuainldlunsianunsuisuiaveuludegusssy
2.1 msmeunirmilaednussseviessnudiaszimiuinnsanuiiluiiauovemues
wazeAdeddunasmeuninnuiniivlsdianssusanidsuseutas e unsinuisevos
GUNRR
NANSALHUL:

- AiunuldanenennnnuibasUsraunisalannnisidnsandssgun1aIzInIsIEAuUIUIUYIA
TnsdanisUssyuuanidasuiSous (kM) nu 12 3 Wiveanansdluavuazdaule luiud 3
nNsngIAY 2562 uandluienansiuy 1

- swnunmsiiiulassnsatvanysaildianmeunsludulednisdanisaaing vaanns
WEWNIII8IUNanIsiiIsInysegu/duuun/dnousy Usedl w.e. 2562

https://www.stou.ac.th/Schools/sst/main/KM/km-post.html

2.2 M3ysNsAUIiuNsEuNsaeuLazn1sITetugsluseauiudiadnw nsusulsanig
JnANTINAUNUIETL-DY TTeITe/Anentinus/mfnwAuaindase Nlaainnisngiudseyy

NaN1IAL LU

- ASunulaysannsmuikasUssaunisaiann s SaLUsEIInIeIRINTIEAUUILIIRA

Y o a L 174 L a a IS = A v
WhAunsiseuMsaeudunuidulazdunueEsy 4ndy 99710 wielulagindauilTanauay
nsUseyng lnefanssuduuundulandunssenineiui 15-17 wgeanneu 2562 wazld
1% | v =2 ! L4 = o a ! L v o

waunineuliuiunAnyianndiietihunauewareAueswiuluiui 11-12 unsay
2563 fauandluenaIshuy 2

- ASunulaysannisanuivaslseaunisalannnsidnsanyssgundgInsIER uLILIu IR
WitunuidedugddussaududinanwilaglvduInwinasiimuaiianian1siiiide
MgrinusdAenssulnsanuaulinudnAnulundngninermansumUudinu i

WALULATENTAUMNALAYNNTADET AILEASIULENAITHUU 3
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LN&IsLUU 1

mimtlLtwémwﬁiﬂﬂﬁanisuLtamﬂ?itluﬁtluﬁ (KM)
mameunsmuilagdnussserdonenuduaszianuinnuanuiluiiausvemuesuas
mATegPuuasmeunsanudmiuledfanssusaniudeuisouduasmameunscidevesauin
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System Model

HE, =

» |oT devices operate under harvest-use-store mode.
» The gain of channel ¢ between node i and node j, (fl, is given by

G =PLca, B A A, d; PL. (1)
> rr. um.rumm:haml Ple Nlhpu\lv\lumntn and A be fast aed sow
fading gaims for chamnel <. respectively. Ay 20d A, be Uammitting and receising antenny gaies, respectively,
and d;; be the distanca between node | and mode )
» ETs use dxrecnonal antennas for power transfer, with antenna azimuth

angles ¢ and elevation angles &, in degree, and it is approximated by
Ay ——— (2)

> Let Hf; be an indicator function equals 1 only if loT device i is
located within the energy harvesting zone of ET, which transmits
power over channel c. Hence, HY; function is given by

L 15('_-#,# i .
0, otherwise G)
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o Spectral leakage between
NB-loT and LTE systems

» Spectral leakage between

sub-bands within NB-loT system

« Joint sub-band and power
allocation under such spectral
leakage
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