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WHO ARE OUR MEMBERS?

The IIC operates at the intersection
of business strategy and public policy
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OPEN FORUM

- Facilitated debate
- Non-partisan

MEETINGS

- Annual Conference - Independent platform
- International Regulators' Forum
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WHY? COLLEGIATE

To enable the ENVIRONMENT
balanced, open - Chatham House Rule
- InterMedia dialogue that - Academic integrity
- Regulatory Watch shapes the - Not-for-profit

INFORMATION & NEWS

- Workshops policy agenda operation
e
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w
3 04
'y’ INTERNATIONAL PEOPLE
& NETWORKS
< - Renowned speakers
; 02 - Chapter Meetings & contributors
- Private networking - Seniority & exclusivity

- Long term global - Comprehensive and
relationships diverse membership
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PROFILE OF IRF PARTICIPANTS
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PROFILE OF TMF PARTICIPANTS

W Co W Europe Middle East B CEQ. Comumissioner, M Director, Head of
W G W Asia South Central MD, Director General  Vice President
R Acade g B North America America B Chief, President
Representative body AfTica Caribbean
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>HEEHBUFERE (Consumer & Governmental Affairs Bureau )

>¥#1T/ (Enforcement Bureau )

> B fE (International Bureau)
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>R S (Media Bureau)

Bureau
>drasiEEf e (Wireless Telecommunications Bureau )

>E4SF (Wireline Competition Bureau )

>NIE R B+ 222 F (Public Safety and Homeland Security Bureau )

>TTEREE R /NZE (Office of Administrative Law Judges )

> E R/ E (Office of Communications Business Opportunities )

> TER TR AZE (Office of Engineering & Technology )

> AR /= (Office of General Counsel )

wmANE | >EEZI/\VE (Office of Inspector General )

Office | »IAERHR/AZE (Office of Legislative Affairs)

>TTER A= (Office of the Managing Director )

>R \ERER /= (Office of Media Relations)

> SRES B A7 8\ = ( Office of Strategic Planning & Policy Analysis )

>ELEHeE /NS (Office of Workplace Diversity )
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Commissioners
Tom Wheeber, Chairman
Mignon Clyburn  Jessico Rosenworcel  Ajit Poi - Michoel 0'Riglly
Office of Offiice of
Inspector General | Administrative Law Judges
[ [ [ ]
Office of Office of Office of Office of
Engineering & General Managing Media
Technology Counsel Director Relations
Eleciromagnetic Compatibility Div. Administrative Law Div. Human Resources Manogement Medin Services Staff
Laborntory Div. Litigation Div. Information Technology Center Internet Services Staff
Palicy & Rules Div. Finandiol Operations Audio-Visual Services Sioff
Administrotive Sraff Administrotive Operations
Pedormane Eval. & Records Mgme
Sewetury
[ 1 [ ]
Office of Office of Office of Office of
Strategic Planning Communications Workplace Legislative
& Policy Analysis Business Diversity Affairs
Opportunities
I I I 1
Consumer & Wireless Media Ent t
Governmental Telecommunications Bureau Burenu
Affairs Bureau Bureau
Admin. & Mgmt. Office Management & Resources Staff Magmi. & Resources Sioff [ffice: of Management & Resources
Consumer Inquiries & Complaints Div Auttions & Spedrum Awess Div Office of Com. & Industry Info. Telecommunicotions Consumess Div.
{Comsumer Policy Div. Technologies, Systems & Pallicy Div. Spearum Enforcement Div.
(Difice of Native Afiairs and Policy Innovation Di. Industry Analysis Div. Market Disputes Resolution Div.
Reference Information Center Competition & Infrostructure Policy Di. Engineering Div. Investigotions & Hearings Div.
Disability Rights Office Mobility Dire Awdio Div. Regional & Field Offices
Consumer Affairs & Ouireach Div. Broadband Div. Video Div.
(Office of Imergovernmentol Affairs
Web & Print Publishing Dix.
Wireline Public Safety & . i
Competition Homeland Security I lureuuMI
Bureau Bureau
.Mmlrl & HgPrurl Oifice Admin. & Mgme. Office Monagement & Administrative Staff
Competition Palicy Di. Pulicy & Licensing Die. Telecommunications & Anolysis Div
Pricing Policy Div. Cybersequrity & Communicotions Sarellite Div.
Telmrnmum[mrrs Ams\s Palicy D, Reliobiliry Die. (Global Strategy & Negatiotion Div.
Industry Anolysis & Tecnology Div. (Operotions & Emergency Mgmi. Div.

ERAE - FCC4g H  https://www.fcc.qov/sites/default/files/fccorg-02082016.pdf
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T~ drEghhEE o SERREEERE Verizon Communications &i5E

(1300 I Street, NW, Suite 500 East Washington, DC )

1]

S T Rl R BIEECEEE R 228 (Implications of Technological

Advancement and the Evolving Political Landscape Internationally )

B0 : 201638 R T E IR
WASHINGTON 2016

29-30 NOVEMBER 2016

HOSTED BY VERIZON, WASHINGTON

verizon’

IMPLICATIONS OF TECHNOLOGICAL ADVANCEMENT AND THE
EVOLVING POLITICAL LANDSCAPE INTERNATIONALLY

BRPOR - NCHHE
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el &l
[ICEEEE&Chris Chapman (GEINACMAFIEZ)

Verizon Communications[gf[& /N B K AR &5 75 5% &= Cheryl Miller

09 - 30

RIE
B AT ERZRH ¢ 5G ~ oT ~ ALKSDN
RSB AIRT L F R E R R R R A R DR R 7] 2
Transformational, yet-to-be defined technologies: 5G, loT, Al and SDN.
What’s needed to encourage innovation and at the same time safeguard critical
systems, and citizens ?
FFF A : Hogan Lovells US LLP &% A Julie Brill
BLERN + Pew Center JfEAERSTHIIFTAEE Lee Rainie
EEHF AL FZEE (FTC) ZETerrell McSweeny
Verizon Communications Fsi #5 5z B F5 B B (% & %< Rl 48 3

Peter Davidson

B

11 : 00

GNSUSIi

11:15

STaR—

Rty s (E T A 2 oy LB G A BB - T REAE AR HYIEUR ~ B HIPRER Rt
G Fyfo] ?

As technology enables traditional industry silos to be broken down or overlap
what policy and regulatory challenges and opportunities might arise ?

F#5 A Hogan Lovells US LLP &% A Julie Brill

BAERN © AT&T & BR AN HEREIAE SRR B AL R Jeff Brueggeman
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Google/\ FHF 5 ek Sarah Holland
Facebook 4= Bk ##i37 K7 1 i E 5k Dr. Robert Pepper

Oxera Consulting LLPE Z&RE [ Sumit Sharma

13: 00 | 4-&0FfH

14 : 00 | &E—
Tt B Ao R M T )
— RARHVIER ~ P2 ~ s SR B A0 T R D D A (S SRy 7R K 2
Examining the disruptive potential of emerging technologies
What are the future applications, platforms, services and devices that will
drive demand in the converged communications field ?
F&E A ¢ Bell Labsa&@E & Nokia s[5 £ 1l = Marcus Weldon

15: 00 | {RERFH

15:15 |=H|E—:

ERBR - AZEEGR I EE R LEH

Global policy — notable outcomes from, and preparations for, key meetings

this quarter:

riefilzgHze e BEREEREGg (ITU) HAEGSHEE TR
WTSA-16~ 48 FE A 4 i SRRSO S ICANN 57§ G E R IGF
2016 " EHIIEERIFEMERIRE

>1E WTSA 1& - $HEURIME IR HE RS > AUHE A RE ~ &K
SBRNEERS ~ ana SOEHEBURSE o RIS ITU B9/E R Refel 2

> FEIEHEES S o iC R (IANA) EHEER AR - BUFAE ICANN K H U
inolZe 5 (GAC) sHAMTEAIIEM ?

> SRR R SRR B A AR - SEEI BB BUR R A R4 G B S T
PE(ER 2

FHE A Wiley Rein LLP#EfDavid A. GrossAfiE (David A. Gross i # /)N

A SRR Ean Il 23— 2R B Ry 2B - 1722002422008
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FEHARREER (R E S BITU K APECEE S & © )
BIEE ¢ EEER EE &N EH RSB E] T 1:-Fiona Alexander
R L E A TR ERA L ECREI4EZEllen Blackler
ICANNE/4&%k Veni Markovski
Telefénica Internacional USA# T Alfredo Timermans
5% B8 [0 755 e [ P2 2 {5 K BB & R w7 2 Jullie Zoller

17 - 30

Fr—HEREGS R

(=) %=H (11 H30 HEM=)

HRf ]

RRAE

09 :15

A GUIETEE]
[ICHZE & Chris Chapman (ZEINACMAFEZ)

09 - 30

FEEA  ERBFEERZES (FCC) F{EZ ETom Wheeler

10 - 15

TR SR

10 - 30

=

FEIECH S ATEEICTBER 8

—RAREZEZT 5 ~ BILE 5 (DSM) KEAMBUERET s
ISR RT ? REGFEREZER?

Implications of Brexit for trans-Atlantic ICT policy

What is the texture of trade, DSM and other policy discussions without the

influence of the UK position ? And by corollary, what might the UK do

differently ?

F#F A Oxera consulting LLPEZEEA [ Sumit Sharma

BN * 2 ELEI H 7 U3 Robert Holleyman A (/7220 144F 4B ()

Akamai Technologies £ Bk /N S & 4<% £ Sanford C. Reback

EMEA Communications Law&52 A~ Squire Patton Boggs (UK)
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LLPEEREHEREL M 48ps 22 lfia T ~ ICEE /AN LaFrance
Cullen International Z£ )| i (£ ~ 4 58 & 87 {17 4% 7% F & Elena

Scaramuzzi
12 : 00 | 4&HFfH
e U
FRIAEPE AR ECR - BB - TERNEH RS — SR I EBERE
BEEIREE ?
Open Internet policies, paid prioritization, zero rating and specialized
services — Has the dust settled on net neutrality principles ?
>t 0 BERLNEES TR (never be allowed ) | ~ I fFJEEL
1550 T BT 702 (be allowed under some circumstances ) ~" H FH#E 7025 (be
freely allowed ) |
PESAEEMAER THEBEANEZE ? (s there such a thing as a
one-size-fits all answer ? )
13:00 | »FE(HERENE | SERiIEE o] DUEME A R e =R A - I HaalRe
tEEHE B SR E ?
TR EAERIEANEEE R Z % Dawn C. Nunziato
Ei=R A - Wilkinson Barker Knauer, LLP&%% A Russell P. Hanser
Cisco = FREUN BB MM E R4 5 Jeffrey A. Campbell
Digicel Group/ii#iELith & B E David Geary
STEARMNEHREZE G TREEBEARXE & Irene
Kaggwa Sewankambo
Alliance for Affordable Interneti/}%z 4% Dhanaraj Thakur
Brookings Institution ¥ fiiy £l 7 5.0 & B AT FE /1 22 & Dr. Nicol
Turner-Lee
14 :30 | {RERHHE
14:45 |3fEH:

15
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Election year — How might the telecom/media policy agenda for the new

administration shape up, domestically and internationally ?

> RIRFT R A B R - Al KB BT A ©

iz A © AJH Communicationsz&= ==& ~ ICEE]ST2 £ Andrew Haire
e EEEH A (IFT) ZZEAdolfo Cuevas Teja

Brookings Institution % fii; 81 #r 500 & B W 72 /1 22 & Dr. Nicol

Turner-Lee
Verizon Communication it F[5 57 [ 2 T B8 {4 25 75 B 48 Fk Peter
Davidson

15:45 | EA%E

16 : 00 | AZEmlEsEH

1o~ EraREE
(—) FE— BB EFERIREL : 56 ~ 10T ~ Al  SDN
(1) FEURERBAEE

200 EF4AE] H Al My 1k - BB R E| = RE KR Far (technology
revolution) - 1fj B SR PU(E S ap IEF T -

FEEE AR R EGE | - 5T RS
sk - BRI PR Y RS E BB TR - R R AR
YR FR R 73% - & A\ PIRAE IR 2Rl A H & A4S GIiA]
P4 RS o SRS ~ BLER AR AMIRT Ry 2 T ERH VIS > [F)
(s A 2 T LR ~ AR o 2 A\ B

" {784 T] (mobile connectivity ) HYEET ) RINEEE (e - AT
BRI TR PR GRS K - TENEE B AR St B R B R PRV
£ HAETE81%HIRFEFRE AR A B SR T - (T4 E R & nT DUR(E
FIFVEEEATH7 B AT ~ PRV EER ~ HuEEAT - HRHHS - (NIt
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TEEEERE SRR A4S A AT B —& 7y - ERrE A EE

ok o TEHRAE A DU Rl SRR AEES - H RIS 13%HYSEEIR AAEZK [ H
TTEhARS M IR EE T AR © (22 - TTEVRE R HEIRN: - B0HGER - TE
e (5 FH 22 R AU B R B S aC B BRI D A S (B A > DRI - AT B R E AT B
ESHY TR S R TR A S W B R E A KBBR8 -

S ={E = Ay RS social media Ry 0 e ( Facebook ) ~
He#5 ( Twitter ) ~ Instagram 2 PinterestS (UL » SIS T A RS R, -
BAE - BEA P A LS REEREH C2EATNE » B R T LAT RS
B N TA] ARt = S EE SV - WA T 2 4HBAVIPR - KK
A DMEAHSR P o EEHEHIREDE ~ BB S AT -

HAEE =72 = (47F69%) HYSEEIEA (T H4ERs 1+ BEEAS - Hfin
i TERARR TS > 49H 8% EB A A SRR - M AME
HAM R KBk H AR et & (E At 3 P2 il Ry NG R S (E P2 -
FRIZ4EET » {8 Instagram ~ Twitter ~ Pinterest= 2 2 1Y 35 B A 45 5520% £ 30% »
tEiEst - B P EEREAIE AR (68%) yAMANZERE - BEAMS
Bz BB B —EPE - HEA - FRMEER - WhE—
(EFEE#E R RIREAEIE (40 Twitterf & # AR AL - BUA
FIEWHE) -

HATEAEAE TRV SR EEEan A T 7705848 (Internet of Things > 10T) Y
B | VIR RIE SRR T YIRS ED i DU R R A PR AR - AR
A LLRE AR 2R 20 &R - st & HRE " REdE (Bigdata) | (Y
JRPH o

IRTRNG > FI20204 2 ERR A 3B0EHVIHAEECE. - i1 220194 » MK E S
FERF AT EEZE500ZB (zettabytes ) HYEER - 15 SBER AU IR R A FIfRA
o~ RRISR TR0 R ARG A D e~ B
S A ABHYEE i o RIEE > PIBRAEAE R ARAY 104 o - R (E B R I ~ 1L &t
FLSE ~ HEUEEELERZINEE - R ERHeEREY TIE - Bz - 23 -
FESEHY B -
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TR K > {TBEEE IEET > VIR - (e BRI H
AEREGEE o (BBt S L TR RIS R IR -

HA » 928E REIL10%HY55 B FRA B F 4EPRAERS ~ 27%HYEE %K =
AR AR IS - HHE T BL - SR AR - Al fEFrE NS
AR — B R RS EAEES I HAE - 540 BERCA A DU
PRSI - ETA BN (RZBES FEFE ANBERIA )
AT - IEHE ~ AE LI e B R PR RS S A R B
i HEy - RtEsk - N EATA AR TR T R RS - ST
#EfF (digital readiness) KiEmEHFERVEIZ & (digital literacy ) [yHFTZ
2507224

PR N R EET S B A N E SR S R B RAYET SR - SR ISRER - Hrialds
ARV SRR HIER T RIREVEA L ~ B i Sl )7 =\ (o B PR R fl i
o AL > BRI P RS TR SN TIERE o BAE - RERGIHY
IR TR BRI » VR AT S A\ R a2 rE SR A 854
A HERE ~ B n]Re iE Lo i 8 A AR s TR -

)7 - BEE RS RS RV ERRE o B A RO RN E AR
BIIREE < 3410 > B ER BA % LAV E - BEEFHER AR LR
#& (data protection) FYIEE: - & 24 A[REN R ¥4R L0 & ReEHISER M IS K
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AR D6 E PRS0 TR - A AS%HIEIEEREHES
R4S L e B PR 2R 1T A o (5 FH 4 o RIS = IAIIEE » 4 a) s (s P 2 e BA
RS (35 P B AR5 2 T SR 25 R P TR B Y B ORGHE

PAE 2 S CREEIE S e A R i g DN S SN CIEG - S S0
PR s e B a A A At 2520 (o P = TR PR A O (8 8 2 2 B PR g
R (50 0 T BARBSRET - RN R R & FEERAL RE RS
R MTSEE RE s T ARE A GRS Al RE AR RIS FR (it & SR B - IR
(B N B T i B HHI RS BB R B - OHE B AR &4 (]
B RBER] -

A L8 NERHRGE R it 2 e — S ISR RE R - TR (& froE
FERREEAAHRRE L ESE - ST - TFUFEREENER L2
T > [Fy > RS e R E R A MR B L A AR L o DUECROM
EHNWEL(E(T (digital trust) - WAEREUTFREE -

(2) BAoHVHEEEERIRERRE KB HIPkER

AT GRS - ANTEE (AD EPERE > B M 4rs
570 HRTA DS EA 7 I E B2l » KRR TEMN ~ B 2 i o -
NI AE T E R 2AE RIS - AVEE G B - HERAERYAZK
st 0 (SR TR BEEIRAEE - SRR R R RIS > K
FZ ORI G R BRI « Bl H T - MRHERE R TIREA
R ~ EFEHYAENS - 92N BT NS BRI AT E P RS -

Google¥T -2y S asfE T 123527 (machine learning) | - (#2322
ANTEZEN—E057 - HEAERE LS BA BB RouE SR
BTG CRBIE) HEERE - SRRl AR H ERE
T REER - fHERAGR  EREEEERE g B BRI B A M58 iR
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TEEAR 20 R BB AU RE - AT ) DUSE PR st 22 pld TR AR > H AT el
Google =% + GoogletHiH ( A\fapak) ~ Googlefilz# (sB% ~ & k) ~
Gmail (HIREFEIE) #EAEH 2 B BRI A T e e -

ERBIZRESR > Googled I HH A BE 4l S — (B I/ Y EImZE ] - EEE
{7 TR ZEAVE SRS - B M EEEEROABI TR R B
BN > ZSEGR 2 RAVERE Z 12 Bda ] DR 3R g - (2 Ak
o G A R > 405 > GooglefH ik 1 a] DA RE H—{E A
HYSAEEESSL - R T IR S R B EE = IR TR

5391 - Googled it /e —(EREFINVIIRE - IRIRAET - BAEF R ASERY
EEREAE - AE103%ERE S 2 M T10(ERAVENRE » 1S BT R ETE DR
R ETbeh o BHEEThRERR 1R A A DUERHAE BRI - B &S
FRET > DA o] DR 4R 4Ers DRI E R - (Er NS0
PRI ERR AR - (EF - 4R EEEE T EAY IR S (S Y g - 415%
> GoogleflE s #Et 17 T HENCIEE ) K [ IEIFEIEE ) FI0RE 0 HE 0
B il BERGE (5% - S R A TR R AE S BE > GoogledifEZal =] DL
MBI R R AR S o i R i Es e A s
BIRRGGERAV R B ORI T -

e E I E R TSRS ~ MR E R - NI > Google &y 5
BRIt ERERE - thE AL B E EE 245 | TensorFlow  HYJFYA
HEHE SRR > Bl > HA—(EfEE AR - SURF% S0 PR A 55 5 K
HYEAH - A SRR FE BE A KB AR EE FH TensorFlow 248 /0 e < AR EUE

( Parkinson's disease ) -

HalEhER o eSS R S N BT B T B B IESE SR - X
FIZCER I AT (AR - (Rl - R RsiEs NET R (L - Bag ot
DK gt 22 ZIRRLYRERAYRUR -

1 fig 2 (Facebook ) #TAEHYRE R I B " 2831 (connectivity ) |
R BT — (8 A B e (5 AP AR R TS » OB M AP L e i A
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B - FEEERH PR ~ BT RS BLEE - S (5 A SRRy R R A R
TERHISEE - X - BEEENEFEEFKE N ESEE S BEEHIRA - 8
st ~ AEELEERE - FTEL B GBI GHIRA - NIt RER
MiE—ERAHAIEEA BN ARG TR - 3/ > BEFRA RIS
B PREIR AR HIREST (connectivity ) - GTERHYELREILE /> s S S R AR

(bandwidth) - [fTSEESHYRICA BRI ~ iR - PR -

BIEERAESEE > RESEES RS E A TR R - E > BE
BB TR DB M BB EELE - HEYNE N FEE KR
1 MBI IR TURAERS - v] DU R RGP R S 6 A % oo b HY4R EARTIRSS
W EE RS S WL B4R B - (NI - AR RS A R A R
B X2 A EERE 2 Ea s B ] o A LA
st (Google ~ FB) 5 » RAEE S E AT R (5 A K B Wm b B AL (i
HignyZ/KE (dumb pipe) -

A R > HREE - BEHVERIEE (regulatory silos)
LI A DR B D DA e (R R 0K - BRBIIZACESR - £ 3% B AN SR 4 B ( connected
car) (EHEEFES (WAT&T ~ Verizon) HYBEHERPEERSGH TRE - &5
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ARSI AR AL R & (FCC) 35 A S (5 I HIGoogle=Apple
RAARY > NEZEAEREEBL PR EZEE (FTC) | i 2HEA
SRR BIR AR A2 Em A P s -

g APPCRERINENR - SRS AEEE - AN (Apps) K
[ FH 2.4 (Operation system > #[IAndriod ~ i0S) HAH 7 (&g - KL ZEHRER
RES B ERIEG RIS &N - WS EMERRRIREE - El
M - %R A REATE

fE#5G - SDN4EES ~ PIidd (10T ) HYBEE - BZ2 5 R A SR St feiddsh -
LLUT/KSPER] ) R4 - BB AT RETIS A VST - e E &
EALEE(E - BB ATARIITE RN — M ERUAHIZERE - E22KE
[ B ER AR A AR TAEIH H - 802G > R A PR 52 A8 (FTC)
AT IR AR LS — (ER rAY PR 2R f] -

(ELEIBES - SR T R 59 TS 0 PR A P Y
RIS R » ST (RN R B RS R B2 % LR
HITBIZ AT » RS T AR - LI T BB - o
BT 23 TR W R T B A T R TR e
PRSI 35T «

RS SR AR G AL RER B AT - PR R RN T DL
SR DRI REIEIE - 2% BRI
BESEREEA R s » N RO TR SRS - MM TERERIEC
FR A -

(3) R ELEATHIBERMTE ] — RRHIER ~ P& - IR¥ A B R A (&)
B AR (IR K ?
FHZHERE - TRERAFIRVERSK » AL SR FE AR TR EES
> BRI AMIEEAER G HENG R ERK » MRS 25 &8
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AT LIRRG  RARHYHEI+ 1 2B E sl —(E e W B &5
(digital fabric) - AEAFEREEHER > EE VP2 - ZOERRES
EEE AR EE A YN eI > eI EEREMRMEEES
FYIRFTE] > SRR Aol B TR Ay (technology revolution) | B -

EZ=13 : Bell Labsg&EEkBFENokia s FERIT= Marcus Weldon$ fif S8 S8

verl The new digital era
Technok

FERE b PHCE ey YRR BT R 80 S BT Y A T 2
(interconnection of new systems and technologies) | - [fj " ¥t & R &85 E
A5 FE RS (capacity to profoundly transform economies and society ) | Ril2
FPHCE A TE T - Tt H ATHYERZR - EPEEEGRE (el F — PR
SRR > TTEEATRS N EREEER TN 2 —E ¥, 5l - BEE2HEE
AIEAEES PR T RMIERAEGMHAVIIEE (EER - IEBIAES) S BA
T EAES] -

E14 : REEHyIR

Tech. Revolution Enabling Technology Connectivity
Financial (1600 — 1740) Stocks & Bonds Barking & Stock Market Infrastructure
15! Industrial (1780 - 1840) Steam Engine & Iron Production Rail and Shipping Networks
20 Industrial (1880 - 1920) Steel & Chemicals Extended Transportation Networks
Networks
Scientific-Technical (1940 - 1970) Analog & Digital Signal processing Digital Communications Networks
Information (1985 - 2015) The Web, Cloud computing & Mobile Internet & Broadband Access @
Automation of Everything (2015 -) Digital interfaces & Data analysis Future X Network

ERIRR © 355 AMarcus Weldon > fisy (SEKTF)
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LTI E S > AR 7 IR 56— (EE a2 IR 5 s
FR WS R, o TR R T TRy, s n
(BTSRRI v DA s, ~ ALfiE ~ 5% ~ B E M RHY L3
gaptEE A EIAYAIERE 0 © 19405 - T RIS R, & T &
oy AR AMIFEGME FHEE R B s X BRIt (bits) - &5
THEES ~ Eim (cloud) ~ FTEVEERVHEAE - WA BRI K IR T A Y
RGP -

MEAERIRFE AR N —ERcE e "B, - TS aT LR A Y
SPGB VT 0 R (e R R M A T DU AR
Ve A S e—(EE A BOHES - By EfRER - 122 REE - 54
By TRaH ~ AT A ER RIS BT R B EE - A TEE (Al) Ki¥es
£23 (machine learning ) 2 A 0221 - AL F M R B2 — (B = 73 HL Chighly
distributed ) ~ fix /N ZEZE (latency ) -~ MR F EHY TR 2K . 4B

( Future...Network ) | -

FEEERTACR R oy - ARG S - B2 A A
PP B TAE NGB RF ] > MR N PRIV A ST N - (BERe A
DaFrEsET, -

EFTARPGE AT USSR o BRI A AT - R RIS
LI > T MBI R R ARSI |, KR —(E R BRI
8 o fEBR206E - TMIFFEETTN TR BN E B Ay (E A - [RE > BfM
AETEIR T DR B RS - (ARSI - St EEE) 11T EhaeRs K s
PSR EEfE » (EIRRAGR N FHE AN - o | AESER B TREEh A Seny 3%
B oo

SHBEAE Y E 82 A o] AR R 2R &SR SRR R R R
BRSRAERS A nT LAR R K, - IREEAEE KR B PRt ENEE B2 - oy T s E &
AT DA P AR AR 75 » PP LT 17— (i AE % £y 100 ) ~ % £ 10Mbps
FAEEs - (BRSO EE SR A SRS E B VAR R L2 - I HEEHRE 2
1Gbps -

24



E#15 : EEEEENEE
Latency & bandwidth matter ...

. Cloud RAN
10Gbps | Video (roe vieumamt) 360 VRIAR VR/AR
1Gbps 360 video Aulonomous
(hi-res)
£ 100Mbps
=
360 vid
Z  10Mbps (lor02)
c el W N
1]
@ 1Mbps | People =~ A R ehicies System
& streamin . Control
. 9 Cloud-assisted
100kbps Thmgs driving
Sensors "
- Comms & Chatbots
Electric grid
10kbps conltrt?l I
1kbps Home Sensors
10s 1s 100ms 10ms 1ms 100us 10us
Latency

Core Cloud 4 ) Cdge Cloud
ERIRR © T 5% AMarcus WeldonZ f&sy (FEKTAF)

BORIIIEREAGHR » AEEA10028F)5 » EPTLIAE— A S gt RaeR
PR DI FIAEAE P 19— 2 LS NV ABR TS 24717 o AORFIAEIE
HLEERI - e B ARIEIL00A 1 - R B USRI AR EEL00 A B
Py TERER © b (cloud) | FETEAYIREN — HEDIHBEME A B4 LA
HEHE © A—)7TE PR EBUEGA - BRI SRTHATZ Chps SRR TR
FIRTAEER » R 756 | HIBE -

SREIERE » —fmi = AP o] DUBAI 219 B/ N8 L4 Sy 1002F) (LL100Z
PR AR E )+ 2RI - N AR B B E e R I [ = 7% B 6 i 2 AR S
(Vestibular-ocular reflex ) HISFERFEILY R 7280 » (Rt - 2N TPV fE
T (VR) -~ EMER (AR) HERIARIZME (IREZAIR LR
8iZ2) - PR RSV NATER © 2RI > WIFIATIL - 1=V EER
FHEHEAYVR AR HBEALA 1004 BB » 2 AN HE R RE e 8 B P A A R 2
IR AT R KRR BRI » B — (B R A B AR 2 AR
B -

570 - FRABTEAL > #2017 R EESEE A& H - K492GB
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HUE » AR B E SRS - FERRAVARE 2N - SEERHY T E R G R
R - BB SEIGERICE N - FMTRETEG30ZA A -
(B E B R E S AT SR A LUE 180/ - H £ F[ZE360 - [NIELAIN 5
R SRR TRIRGEROIGEE K > B RN Sy BT SRR KT
o Y

HID

NIE > REEAZRER - AEARZCHT TN IO R ARLI100FHHE
& il HFRI00fFHVIER - S Ll E5CHIRZ L -

H A EhE FAE2010F g EALFAG B SCHYSE JT A - 2T L - SGREY
AT LAfE20204EBR4GRGE - 2 HAT A IERMTRR TERINVAIE - TR EAL
EERSER > TRt P A RGYE-Mbpsiy s - s st e MpTEEry2GE4G
TR T2 JPIRVES IR AR a0 o U Rys oy
A > Hf%002E (Core Cloud ) #8158 Ryi24% {055 (Edge Cloud) -~ DU RICKMEE
(eI H A -

EZ16 : SGHyRE
A word on 5G ...

Forbidden region:

jt—“—'—~~-*------:::;_ ---------------------- / “Shannon Limit”
Gh/s H=~< e '
Ultra-broadband: T e - i
VRIAR | 2G4G:
y o1

~

“People & Video”

Data rate
! o
(
/ @
' 1
' o
(
' @
|
! 4
! /
1 /
[
'
' /
' /
[ /
' /
|
'
' /
' J
1
|
I
'
-

Ultra-low latency: pRsssEsa T SSREEEtE g :

“System Control”
Number of users

F. Boccardi, Bell Labs, IEEE Comms. Magazine, 201402

ERIRR ¢ F 5% AMarcus Weldon > fiisl (SEMTF)

55N o RIS R TR A AT - B& LR T MR R
B RIERE TG NEEE A EIRIHAESE - et ETE by
B0 B L JUE FTGRTERY (programmable) & A PIFE ZAFIRARESHY
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Wi AT DAL R P alfE o BRIELZ A1 » PROR e EH SR SR e Y A B ] DUz
F4ERS - NILET AR L 2 RGO E R © [FNF - ZARS R — (8 AT
BERG - FREEEEE - RO E - W REFAERERY IR E DI 8 HIE A
R FRE BN E B MR ET AR -

BEZUHEE N R R ARG - (M EE AT DI B S A
ERPIZES - E B EE( autonomous vehicles )iV E By IS S B LA TR -
REEEARE  (HEHEBTAT IR EL - WA AMALIEEE)
HARE o NI - FERHCN ST SR MR IB R b N E — H AR RS
ZIH

iy 52 5GTAFE ARR-F AR R E B KA L - TR ©F% (software
defined ) S fiE(L (virtualised ) REEARAKAVEEES (WS EFR AT LIEEAFIRES

HERNETELHYFE K » R LA R AT DAGE 4 S AR M) - EHAY
the Ry T IR A RS - RO B SRR R R R AR VAR R - L B
RN -

TEARA 3R > FRAFTREE T —(E S 4des - BA S RAYIER R ERAYE
& WEE T R BB LETE KRS - e ey - R (EE
TRe R L 2 IHEHEEE -

(Z) HFEZ - EREERIBERR A

R E(SHS 2 (International Telecommunication Union » 1TU) FyTH5
E(EHEAE ez ( World Telecommunication Standardization Assembly > WTSA ) -
APEAERS G EmIE (Internet Governance Forum » IGF) K454 i S5k
HEFERCH%RE (Internet Corporation for Assigned Names and Numbers > ICANN )
Gk FRIR TR S REENWBEIER P& - SEIBUR A IR SR
s SRR, [FIF - NAFF SR AN —F 28 EH - (N~ fLE
D5 AT EARAORAR I ARV S T35 » R B R T -

HAr  SHEOREHERERGE ~ B - @iRde - WEEHEKOTTHR
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BEMERE > BESEIEGSR T RERSE R o TR e
s 01 25 2016CE SR ER (SR (L EsR (WTSA—16) - AEREEE LSRG TS
FOPEREICANNGS 57T E 3 At o imiE (IGF) 20165835 -

=17« BRE SR EET

HREERE(EGR (WTSA) FUIUERT R EEHIEREHE
SEEBGEEE LI EE IR EEH &g EBEEEEEFT (1TU
—T) N —FEEHI SRS 7 ] S b Fe s 5/ NHIE - LIS PR BRI ~ AESE ST
SR E B ICT R H AR -

2016 Y WTSA — 167410 H 25 H 2 11 H 3 H A 28 JE 75 5 /Y 15 1 & Ry
(Hammamet) 2217 » &JA T H2{EB R EREZZ T - FEERiTiE
HRITSEETR K - ZFEIEESTNES ARITEEE (56) iRy
TERITU TSR TAFEERE Y — » [ £ [ i A58 0 A e e = o g 4
B > DME B ARV - TR0 - BIERE - SE S RAR > mITU
FIS B RS B A R RO 45 58 fg H R 2% DU/ N BRIV (L 7220 -
{(H5E 2% N 22 8T S R A RO EF M o 55940 - SELETREEE > ITU
TERFE GBI AR SR A ~ FTARENTTENS ISR « JHEEIRE - T
PRICTHR i E HFIHE -

IR RS AR D ECHEE (ICANN) JR19984E5TY » %2 FhAEPRAERS
fiagg (1SOC) HyRKEAHRL - B EEEENEHF (NTIA) %5t
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ICANN &5 EHIE A R IPALHEAY O AT - (ENTIARA R RAT A
77 0 BRI R A DA 25 B 55 B i B S St T2 B ] DA P24 R Al - T
Ry EEIRAI A TE 248 (DNS) FEFIRERLA(L - ERIREHEINTIARY 2016410
HIHEAR AR SRS 7L /s (JANA) HYEERRERSAZ4E1CANN » SR,
"% JiFl## , (Multistakeholder Model ) 155 » Hi4BRE 5 2 A BH I #S
et - FETRFG & T Az TR AR » 5 AR R RS B i 2 R ILE
YRR

IANAEFERERS T T4 A ICANNE 5% (ICANNESS7 &35 ) 7220164
11 A3H #OHAEHIE/BEAIE (Hyderabad ) 217 » YA =T 2 AERSHL
FTH T ICANNEZ & A\ BUECE: - v Eegk I > & 7RISR ICANNIEE &S —
B MR A EATHYBURT ~ 4HAR ~ B0H 2 SR B P fI4gHE SIS AV E B AR
et EE TR A EMBIETES - EBi T2 BTS2 ATBCR i TAER
FESE - B8 TR B AR AN SRR AR CReE AR ~ firid F THARIS A Y B 23
& G EERRE © 5940 » ICANNEESTIUE s 22 I T 87 2 Rafla R BURIET €158
JUEE > SEmiE S AR AT R L2 TP HYDNSZ e - JERRNAE
HL - FRAL R & R S -

Fo 1 N5R BRI BT E A SR R AR B SR L & A
Tk = BUTC 2006 2 FRAG N EE R 1 —Z 23T Ry DU KAV AR G B SmsE( 1IGF)
R SRS FERE RSN - FERBECRE EEm A - ST amAEEs
EOEHAHR R - WE T E - AR - B EERERE L - B
fTHERT ~ GEPRAERE K SIS E 2R - 5 2 BLIGFHY \ B LaH SR iy
o e (L - NI > SIS RER A G B S t PR > AEE
K@ AEr e HEERE (APrIGF) ~ BUN4EH GXRBOMN %S (EuroDIG) %5 -

IGFERFL LT & BB A F] > B A BURHIR A RNE > BEE—(E
S8 25 T AR RE ] DURSRAE — e S R PR S P 5 - B EUSE
AEfREEL ~ ALESF IR EAE R ORHE S 3 B 5 R BS RS - [RIR oKL
AR ARS 1 F R R AR ERE Y FEE -

20154EHYIGFR 1L A R EEPE#EBR 1T - 4Y 250001 2K B £ ERHIRZE
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BUT ~ EREE R ARERGSIN - BIEEEEER TS (1SOC) WFEIHE T
P BRI EIPRETE) > HEe s A R PR IR s M - 2R A
EEHMRAVELS - SO0 AR - Mt M E R
g WEREINY ~ REIRAEAEES - S AT R ERE A ElE
& - BTN BB S EINE E RS 2w - St/ 2 B 407 -
AR Y2 TR ~ 5R(EZ AR B G EFRE - 12016 EHYIGF
R 12 37 H P SEPE a8 - DL T (Re8 s U b RSO , R
e KRS S L ORGERYHT 77 - M PRETBIFRAERS S BT T 1A

HREEREHE - HEEASORNE - i RS S (e 2R A RS
e > IS - RAERFTERE DB Y. L RE B Ty H s AR AH AL AR - B
P A T AT T 4 PR AR 2 Fee T 2 DR B, -

(=) FCC FEZ Tom Wheeler JEzF

FERLHEAE - RIFIE A T S THRFTRAENVE SR (TBIRRS - 3 FLi
SR FAEURY R - (T AT DIE LT - TR SR E YA ) -
24T FTDABES AR AT L0 - FERGE R (high speed ) - &% (high
capacity) ~ {EAERE (low latency) ~ Ze4:H{TBIBE DA R IR MIS BRI
FI - T2 2t 9k RS GRS -

PR AT - SGI TR BFER S bnir - ey - BT - i
BE3E - IE A AL - BPCACHEE SO O G BRI - TLIBEESIE
S SHRATELIE - IELATE T BB A0 TS EISG - BB AT B > 400
ARG EIIRS -

i R R AR IR R A L RAVEF 21T R R BRI BRI
e (CTIA) {7 —(EHBRAYESR - DU A= (autonomous car) Fsfil - &
U AGHERS Y fE N B 11 » B2 B R B R &Y4.6 95 KAV EEHE - Moa A
H{EFHAY/Z5GHERE » A TR 188~ R AT 2R » S0 HhRE AT e S hlf 3 e [
AR
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EZF18 : FCCEEFZRETom Wheeler;EE5GE3 = HIlE

SGHY#E R Rl B & —(EH ) > FCR VSRR - R A pE ik
s LR L 2 -

B4 SCEA s E R » RV EHECROGRUNTA & S m] FHAHEE -
FCCHPEMEITIR ~ f ~ EfHE%Els » WDLIEFBR=GHME (incentive auction )
Wi [B] 4827 A 580 (50 FH B 8 & AR B - 1 H B 2 48 1 XE 56 R R FH 20K Y
(millimeter wave > mmWave ) #5HE% » 6B B IR S - #5 EHBARERYECER 5 |

IR 8% FEE ST E TT RSN - TN AT BE BT A A AR Y
B2 FR—(EBUNTERE > BFIEZRUIET T - FEERRrHEEIECR -
BRI R - R - BRFRARRA e R (T R HAREY - M ERLEL T B
HY S - =R & 0 Y PR RO AR 2R 5 [FI > ORECEF AT Ay R EE
(unlicensed band ) jRF{ESGHESE T EEfHRHHEEF > AL B BEARRR N E R 2 47
AHEIEE o FARTTRE ~ S HAVARES - S8 - (REERHEREIRYRL T - 2
VRS RRRsE - S [ SN - R T AR 3 -

REIHFANGHRE - 55 =GRS R EE R R AT IEEE: (EREEE
[ 1800MHZSREL i LIS 2/ DAt ) - T BB T R T Bse & I EHYIE
[EBEE - 5 B HE A B VIR BB (ERE Y » T FCCAY RS e (H 4T
Fo A AR EA N FUBEHE AR
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FUER NSRRI 2 — - FMELLHIE - SGIRF - B AR EL AR
o N Ry B A ER R AR - /NIRRT S Y BE R RO IESY
i ATREEE HATHY B R 2 o HAT - SREIAY/ NIRRT S B R &Y Ry 20
& o MAESGHYAEES [ - RIFRRE R T S (EAM S - e - (TEEa i
SRR S ARG o A& - BB ~ R ISR S HY
- EBUFREEE 4 S R FERE -

51 - B N AR S A AR LR - NIRRT ERRE ~ 5238
HY[EFEAEES (backhaul) S73% - [BIFEAEEEHMR A E S (—RMER
EHERCARRI30%) - NIL > AR A TEISE E Y v DG EERS RS
EHEIFEAERS R B AR R Y 55— (& Pk -

5G 75 = (154 I S5 LR (R AR 22 2 « FRFTFIA - 5GBS RYBA4E( 10T)
HIHRE © R E BB HOET (SHAR R E S — k) 1
HEEISGHTBRS » ATIRIE RO T - MBS B T A I
BT 1105 P G TR P B8R + DRLAERG TR R B 2 M S GRS £
WA - BOFEIPT WA - SR HIER MR E R G )
SRR 2 © (EEIDS » SGHYACHE - HL— (A B RA R 20 %
BE S TSNS - S EREJ « RLEPTE IERFF 2 D S R B T3
b A PHE B 22 4 TR

5G it (4R — BRI AA T B AR EETE - (R R PIEA AT LIS
WS AR A 5 R M 2 - T R A 7 A 5 2 DL
(light touch ) HyE IR » HEARREITHI SR G S TS 208 -

SR 55— EE B BRI S AR (accessibility ) - 7 dRE REREE ) 4 (2

RIB&ETEDE - HAIGA Ly 2 —HYEEIA (4953005 ) AHITHEIE

Bt (disability) - 3R AERFIHEA L EE VB R G » A R BE L 5.0
fmsE At~ BHUthMIRIPRER - Bt FIBILAYE ~ B S - BEAOE
SHEETE > AMER AP RGA - FEEEEBETES2H - &
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B EI(E AR EE -

I AR FCCRIEZ I B iR e m E AR TS - BFENE AN ERD 5
TheE ~ EHalE B 0KE) (text-to-911 calls ) 55 > 5EREfE S 7 e A = @y T
Eou] DUSEIS B —A% AFEEIATARTS -

SN S FENE S BEE R (VR) EANEER=EEARMNAES
HEEAHFERMREEN - CERREHEMIBUR - BT S DA AR
HHPAELERGE > SO H B EEEWREREA - kS ESCHIFFE#E -
R FRE BB E P T RE MR R IE R i -

LI - Bl lEgE A A BB R i DUES Bl —fie AFHEI RS - 5Lt
BT EEERGE - WA —EAR » BT RS H FAVLRESN - i
TN EZZ o RO - BEZ SRy s S e Y38 - 5k
SRR - BT FEYEAVEIEEE (customize devices ) F] DURIE
B0l A IR BAS S AR AR IR DREMERR K

RIIEE > AOEIRTETERIHI RS 2 2 > VIMRaR e SGHY S8 2 /IS St fe b il {2
BIESlRAEAN > TR E - IR B o B ER B E RS
iR RS e H AT E S T HAR -

Rt » FCCIRMIAERIRLIL T B a5 2 5 ( Disability Advisory
Committee ) - BEEITA0XE T EFE « BENH  HEHERE EREH L
B e iE el (LA - M20164F9 F » sxkshenZ B gt T —(EREEE T
> G FEBRT AR R 5B R ARRRARSR S E - MEE R FIRE K - Ak

BELRRORAN A GRS IS BN ER - DIMECREE IR R 8t m DL A 3 By
AR AL R IR -

PRI > P BE & R SR B AL B R D247 B B U e N L3405
K E AR A M TR & - FCCIE H—(EpshrvEf] » HATEa
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Telecommunications & Media Forum
Washington, D.C.
Tuesday 29 and Wednesday 30 November 2016

Kindly hosted by Verizon Communications
1300 | Street, NW, Suite 500 East Washington, DC 20005

FINAL PROGRAMME

Forum presentations are on the record but subsequent discussions are under the Chatham House Rule*

TUESDAY 29 NOVEMBER 2016

08.15

09.10

Registration and networking

Welcome
Chris Chapman
President, International Institute of Communications

Cheryl Miller
Director, International Public Policy and Regulatory Affairs, Verizon
Communications

09.30

SESSION ONE:

Transformational, yet-to-be-defined technologies: 5G, loT, Al and SDN

What’s needed to encourage innovation and at the same time safeguard critical systems, and
citizens?

Chair: Julie Brill, Partner, Hogan Lovells US LLP
Keynote speakers:

Lee Rainie, Director of Internet, Science and Technology Research, Pew Research Center

How users anticipate the next technology revolution.

Early adopters have begun to embrace the next phase of technology change with wearables and
connected homes, cars, and other objects. Lee will describe how they anticipate benefits from these
changes and what worries them when it comes to privacy, cybersecurity and the bad things trolls
can do, new “digital divides,” and on society’s increasing dependence on complicated things that
sometimes break. They also have mixed views about the way that the spread of new technologies,
especially robotics and artificial intelligence, will affect jobs and the future of work.

Terrell McSweeny, Commissioner, Federal Trade Commission

Given its dual mandate with regard to competition and consumer protection, the Federal Trade
Commission has an interest both in fostering innovation and in ensuring that new technologies
protect consumers’ privacy and data. Commissioner McSweeny will address the role of competition
enforcement in promoting innovation as well as the importance of security-by-design when
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11.00

11.15

13.00

14.00

15.00

developing new products and technologies. She will discuss opportunities and challenges associated
with the growth of the Internet of Things and the need for companies to exercise thoughtfulness
and caution when implementing algorithms and big data solutions.

Peter Davidson, Senior Vice President, Federal and International Government Relations, Verizon
Communications

Peter will discuss the important role that industry must play moving forward in driving the
transformational changes that Internet users are seeking while ensuring that the network is an
open, safe, and secure space for the future of global communication. She will discuss developments
such as 5G, and the type of policymaking that will ensure innovation and investment will continue to
flourish.

Break

Discussion
e Astechnology enables traditional industry silos to be broken down or overlap what policy and
regulatory challenges and opportunities might arise?

Panellists:

Jeff Brueggeman, Vice President, Global Public Policy, AT&T

Sarah Holland, Public Policy Manager, Google

Dr Robert Pepper, Head, Global Connectivity Policy and Planning, Facebook
Sumit Sharma, Senior Consultant, Oxera Consulting LLP

Lunch

Afternoon keynote followed by discussion

Chair: Rick Lane, Senior Vice President Government Affairs, 21 Century Fox

Examining the disruptive potential of emerging technologies

What are the future applications, platforms, services and devices that will drive demand in the
converged communications field?

Marcus Weldon, President, Bell Labs and Corporate Chief Technology Officer, Nokia

Break

15.15

SESSION TWO
Global policy — notable outcomes from, and preparations for, key meetings this quarter

Chair: Ambassador David A. Gross, Partner, Wiley Rein LLP

e Reviewing key meetings including ITU WTSA 16, ICANN 57, IGF 2016

e Post-WTSA, what do you expect to be the role of the ITU regarding sensitive Internet-related
issues such as in the areas of consumer protection, economics/financial matters, and policy
issues associated with names, addressing, etc.?

e Post-IANA transition, what will be the role of governments at ICANN, on the GAC and
otherwise?

e Post US election and post-Brexit, what role will the US and European governments play
regarding Internet governance?

12




Panellists:

Julie Zoller, Senior Deputy Coordinator, International Communication and Information Policy, US
Department of State

Alfredo Timermans, Chief Executive Officer, Telefénica Internacional USA

Veni Markovski, Vice President, UN Engagement, ICANN

Ellen Blackler, Vice President, Global Public Policy, The Walt Disney Company

Fiona Alexander, Associate Administrator, International Affairs, National Telecommunications and
Information Administration (NTIA)

17.15 End of day one

18.00 Drinks reception hosted by Wilkinson Barker Knauer, LLP
Time: 18:00 to 19:30

Venue: Wilkinson Barker Knauer, LLP
1800 M Street, NW, Suite 800N, Washington, DC 20036

WEDNESDAY 30 NOVEMBER 2016
09.15 Welcome
Chris Chapman
President, International Institute of Communications

09.30 Keynote speaker:
Tom Wheeler, Chairman, FCC

10.15 Break

10.30 SESSION THREE
Implications of Brexit for Trans-Atlantic ICT policy

Chair: Sumit Sharma, Senior Consultant, Oxera Consulting LLP

What is the texture of trade, DSM and other policy discussions without the influence of the UK
position? And by corollary, what might the UK do differently?

Opening speaker
Ambassador Robert Holleyman, Deputy United States Trade Representative

Panellists:

Elena Scaramuzzi, Head Americas Telecoms, Media and Digital Economy, Cullen International
Sanford C. Reback, Senior Director, Global Public Policy, Akamai Technologies

Ann LaFrance, Coordinating Partner, EMEA Communications Law; Co-Chair, Global Data Privacy &
Cybersecurity, Squire Patton Boggs (UK) LLP; Vice President, International Institute Of
Communications

12.00 Lunch

12.45 SESSION FOUR
Open Internet policies, paid prioritisation, zero rating and specialised services — has the dust
settled on net neutrality principles?

13




Chair: Dawn C. Nunziato, Professor of Law, The George Washington University Law School

e Isthere such a thing as a one-size-fits all answer?
e To what extent can ex-ante regulation correctly identify business models and practices that
maximise consumer welfare/minimise harm?

Panellists:

Russell P. Hanser, Partner, Wilkinson Barker Knauer, LLP

Jeffrey A. Campbell, Vice President, The Americas, Global Government Affairs, Cisco Systems

David Geary, General Counsel Caribbean, Digicel Group

Irene Kaggwa Sewankambo, Director, Engineering & Communications Infrastructure, Uganda
Communications Commission

Dhanaraj Thakur, Research Manager, Alliance for Affordable Internet, Worldwide Web Foundation
Nicol Turner Lee, PhD, Fellow, Center for Technology Innovation, Governance Studies, Brookings
Institution

14.30 Break

14.45 SESSION FIVE
Election year - how might the telecom/media policy agenda for the new Administration shape
up, domestically and internationally?

If you were to advise the new Administration, what would be your top 5 priorities?

Chair: Andrew Haire, Principal, AJH Communications; Chairman, US Chapter, International
Institute of Communications

Panellists:

Adolfo Cuevas Teja, Commissioner, IFT México

Nicol Turner Lee, PhD, Fellow, Center for Technology Innovation, Governance Studies, Brookings
Institution

Peter Davidson, Senior Vice President, Federal and International Government Relations, Verizon
Communications

15.45 Closing remarks
16.00 End of Telecommunications & Media Forum DC 2016

*The Chatham House Rule applies to Telecommunications and Media Forum discussions.
The Rule also covers tweets and other social network messages during and after the meeting.

The Chatham House Rule:

“When a meeting or part thereof, is held under the Chatham House Rule, participants are free to use the
information received, but neither the identity nor the affiliation of the speaker(s), nor that of any other
participant, may be revealed.”

If you are tweeting please use the following tag: @The_IIC

Presentations made available to the IIC can be viewed at www.iicom.org
The username is: tmf2016dc and the password is: liberty403

© International Institute of Communications 2016
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International Institute of Communications
Telecommunications and Media Forum

' Washington, D.C.
Tuesday 29 and Wednesday 30 November 2016

Participants List

Fiona Alexander, Associate Administrator, International Affairs, National Telecommunications and Information
Administration (NTIA), USA

Carola Balbuena, Regulatory Affairs and Public Policy, Telefénica Internacional USA

Paul Beck, Trade and Agriculture Section, Delegation of the European Union to the USA

Holger Benzing, Liaison Officer, European Parliament Liaison Office with the US Congress

Ellen Blackler, Vice President, Global Public Policy, The Walt Disney Company

Julie Brill, Partner, Hogan Lovells US LLP

Stuart Brotman, Howard Distinguished Endowed Professor of Media Management and Law, University of
Tennessee, USA
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Session 1: Transformational, yet-to-be defined technologies: 5G, IOT, Al and SDN.

What's needed to encourage innovation and at the same time safeguard critical

systems, and citizens?

KEYNOTE ONE

Lee Rainie - Pew Center

Currently, 90% of US adults use internet and 81% have smartphones, while 73% have
broadband at home. Use of social media is widespread, with 56% of internet users having
at least two different social media accounts. Despite the popularity of internet, 91% of
adults believe that consumers have lost control over their data. The Internet of Things is
likely to connect over 12 billion devices by 2020 (according to Cisco) and experts predict
the internet will become ‘like electricity’ — less visible, yet more deeply embedded in
people’s lives. However, 14% of Americans are ‘Unprepared’ for digital life: they have low
levels of tech adoption, no confidence in their tech skills and little trust in online
information. These are likely to be women in their 40s/50s and lower income households.
More worryingly, 52% of US adults are defined as ‘reluctant digital adopters’ on the basis
of their low levels of skills and confidence with the new technologies. This digital divide is
very likely to affect the trajectory of adoption and use of technology, particularly when it
comes to working in tech-intensive jobs. Interestingly, while over % of workers believe
their current occupation will still exist in 50 years, nearly half of experts surveyed believe
that digital agents will displace significant numbers of blue- and white-collar workers in
the future. How is this going to progress onto an age when algorithms will spread
everywhere? Diffused use of algorithms has many positive effects, as code processes get
refined and issues are being worked out. However, there are concerns that as code takes
over complex systems, humans are left out of the loop and displaced as smarter codes
take their jobs. Algorithms may also deepen divides, as they will reflect the bias of the
programmers and deficiencies in datasets. They may also limit people’s exposure to a
wider range of ideas and reliable information and eliminate serendipity. Policy that
establishes accountability processes, oversight, and transparency is needed more than
ever.

! Programme attached
2 This meeting took place ahead of the inauguration of Donald Trump as President of the USA.
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KEYNOTE TWO

Terrell McSweeney - Federal Trade Commission

We are experiencing an era of incredibly fast technological progress. The processing
capacity of computers nearly doubles every two years, and more and more devices
have computer and connectivity built into them. Internet connectivity becomes deeper
and deeper, increasing the volume and variety of data collected about consumers. But
also increasing, at the same time, the velocity by which that data is analysed and used.
With the near-universal adoption of smartphones and other connected gadgets, the
economic impact of the internet sector is also changing fast: in 1995, the total market
capitalisation of public internet companies was something like $16 billion; last year the
total market cap at just the top 15 firms was $2.4 trillion. This is a huge economic
system based on data, and on the fact that consumers feel safe when they purchase
and use internet-connected gadgets: so much of this innovation is actually reliant on
consumer trust. Just as it creates economic and personal opportunities, data collection
is also creating new risks for consumers, new enterprises for criminals, new
opportunities for prejudice and discrimination, new risks to consumer privacy, and
potentially new impediments for innovators entering the marketplace. How do we
maximise the benefits of data processing while minimising those harms? When it
comes to privacy policy, the FTC relies on three principles: transparency, choice and
context. A key step is to ensure that the policy concerns (such as safety and privacy)
are built-in at the earliest stages of product development (privacy by design, safety by
design), which in turn means that consumers and other stakeholders must be involved
in those early stages of product design. As data needs to cross borders, reaching
agreements with other countries’ regulators becomes a key issue. The FTC and nine
other privacy agencies from North America, Europe and Asia Pacific have formed the
Global Privacy Enforcement Network Alert System, a secure information and sharing
system for coordinating privacy investigations. The FTC's consumer protection mission
does not simply rest on enforcement, it is also about research on trends and
technology.

As we inch closer and closer towards Artificial Intelligence, we need to understand the
limits of computerised decision-making. It should be subjected to human oversight
consistent with good public policy, to ensure that Al enabled systems are governable,
transparent and understandable, that they work effectively with people, and that their
operation will remain consistent with human values and aspirations. Trust in
algorithms and machine learning goes hand in hand with trust in data and devices, and
this trust is essential to adoption.

KEYNOTE THREE
Peter Davidson — Verizon Communications

Verizon is developing the new products that create growth and enhance digital
experiences for users, even if this means cannibalizing some of the existing products,
because this is the only way to remain relevant in an age of fast technological change. In
addition to developing its own products, Verizon set up several centres for digital
innovation that work as open labs, where other companies developing loT products and
applications can test them at no charge. The first step is to actually prepare the networks
to support loT devices. These are going to create more than 10,000 times more traffic,
we have to keep innovating at the edge of the technology to keep up with the waves of
growth that are coming toward us. This means working with businesses, governments,

Safety by design
Privacy by design

Ethics by design?

The operation of Al
enabled systems
must remain
consistent with
human values and
aspirations

Innovation is the
only way to go in
this sector

Several open labs
are available to
industry to develop
5G products



civil society groups, and the technical community to create the right policy environment where innovation
can thrive and policy concerns, such as safety and security, can be addressed.

5G is huge on the agenda, as this will be the enabling infrastructure for many loT applications: it can offer 50
times the throughput of 4G. However, 5G requires close proximity to the device being used and lots of fibre
back up, so piloting is confined to heavily fibred areas. Those cities, like Boston, that are willing to lead in
Smart City applications, have laid fibre very densely and are therefore able to pilot both Smart City and 5G.
The new developments are therefore very infrastructure hungry: the tech and telecom industries invest
about $49 billion a year in capital expenditure. For these companies investing in infrastructure, a fiscal reform
that provides incentives for Capex makes a huge difference. Finally, there is a noticeable trend towards data
localisation policy in several foreign countries, which, while addressing legitimate concerns about national
security and data privacy, is often also a form of digital protectionism. As such, it is also likely to harm
international developments and, especially, domestic consumers. Security concerns can and should be
resolved without restricting choice for consumers.

Panel discussion
As technology enables traditional industry silos to be broken down or overlap,
what policy and regulatory challenges and opportunities might arise?

Jeff Brueggeman (AT&T) pointed out two technology trends in particular: mobile video and software-defined
networks. The latter describes the new, converged networks that can host any OTT application by running
software. loT brings significant challenges to current regulation: a plurality of agencies have oversight over
the same application (think driverless car) and a plurality of companies may need to share consumer data.
There is a need for regulatory frameworks that work across industries, for example on privacy, even though
it makes sense to retain some industry specific regulatory oversight — for example around health.

Sarah Holland (Google) spoke about the developments in Artificial Intelligence. This is actually a collection
of techniques rather than a single one, and Google is developing a specific aspect of it: Machine Learning,
that is, making machines that learn, as opposed to machines that are smart. Machine learning is the invisible
backbone in many Google core products and applying it to its data centres has enabled huge savings. But, as
machines learn from data, it becomes very important that datasets are complete and representative. From
a regulatory viewpoint, it is important to fill the gaps between agencies but also recognise the role of best
practice: there is a lot we do not know about the technology, and there is a lot that we can develop along
the way.

Dr. Robert Pepper (Facebook) described Facebook’s effort to bring internet to areas with no infrastructure
by using solar wings that receive connectivity and beam it back. Like most new services, these are not linked
to a particular network, player or even country. The application layer is separated from the network layer,
and this supports more horizontal regulation. Another huge factor is spectrum: regulated and non-regulated,
spectrum of all kinds is needed. Finally, on the demand side, digital education and capacity building is
essential as more and more people use digital technologies and depend on them.

Sumit Sharma (Oxera), explained the implications of the separation between network and application
layers for competition policy, and measuring market power in particular. Inputs used by internet firms can
be network inputs (those you need to build and run a network) or digital inputs (research, customer data,
etc.) and these have different characteristics in terms of their availability, upfront costs, network effects
and so on. These features, in turn, determine how much market power is generated by input control. The
key take-away is that we now have an interdependent eco-system, and therefore the inter-relationships
are relevant when it comes to market power. Case specific analysis, in this kind of world, may be a better
policy instrument than revenue or pricing indicators.



Q&A

Is there a single agency that is dealing with these issues of ethics and trust?

e The way forward is to ensure on-going cooperation across agencies, which has
already began.

e  Ensure that technology experts are part of the policy conversation.

e  Autonomous systems must be built with transparency, i.e. why they do what
they do must be comprehensible

What can companies do to help regulators?

e Companies need to support research and to share their knowledge about
technology with regulators, but also with the wider civil society.

e  Both sides need to set up more and more opportunities to learn from each other.

e |deally, this should happen globally.

How realistic is horizontal data regulation?
e The best chances of a real regulatory reform usually come with a new
administration, but it may be more realistic to think about agencies cooperating.

Examining the disruptive potential of emerging technologies
What are the future applications, platforms, services and devices
that will drive demand in the converged communications field?

AFTERNOON KEYNOTE

Marcus Weldon — Bell Labs and Nokia

Future X: Building the digital networks, systems and platforms for the automation of
everything and the creation of time

Bell Labs look at visions for the future that are biased by only two things: the speed of
light and spectrum’s ability to accommodate information (Shannon Law). From these
two building blocks, the idea is to produce a new digital fabric whose task is to automate
everything and free up time. Then, everything and anything will be able to signal to a
network and it will be a true technological revolution, unlike our current one, which has
simply distributed networks and made sharing possible. The future revolution will also
increase productivity, which has not increased in recent years despite the huge ICT
investments. There is currently a debate on this; one side of the debate argues that
productivity has not increased, while the other argues that we do not really know how
to measure intellectual productivity. Another thing that will be different is that the
future revolution will not be focussed on the consumer but rather on industry. Industry
had different requirements from consumers, for example industry is concerned with
latency.

Humans are not, because our brains work with relatively high latency — 100 ms — but
some applications (for example VR\AR) require a latency of, say, 7ms and a lot of
bandwidth. In order to deliver a lot of bandwidth in a few milliseconds, you need to be
very close to the consumer/device, even at the speed of light. Hence, to respond to

The digital
revolution has not
happened yet

Future networks will
be serving industry,
not consumers

They will be a lot
more distributed
and automated.

There will be a shift
to optimising

delivery of content
and control locally.

Time is the
commodity of the
future

industrial latency requirements, networks will need to change through a lot of virtualisation and software.
They will need to be a lot more distributed and automated when millions of objects are connected to it. This
is 5G. The key point is that connected, intelligent, automated objects are all around us, and intelligent
automated networks will allow humans to need less time to perform their mundane tasks and dedicate
themselves to higher ones like creative thoughts, knowledge, teaching... Time is likely to be the commodity
of the future. There is going to be a shift towards optimising the delivery of content and control locally,
(within 100km), with the access piece within a couple of hundred meters. Products may be delivered as a file
and 3D printed locally. And instead of having global brand power somewhere else, we're going to rely on
trusted brands locally, offering personalised, rather than generalised, goods. Privacy is going to be protected,
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rather than monetised. And security is going to matter more, because ‘we are trusting our entire definition
of us to this system’.

Session 2: global policy - notable outcomes from, and preparations for, key
meetings this quarter

Julie Zoller (US Dept. of State) reported on the WTSA recently concluded in Tunisia. WTSA are global ITU-T
meetings that take place every four years to develop technical standards in communications. Among the
many points of discussion held with the 700 delegates who attended, were Digital Object Architecture (DOA),
and OTTs. DOAs are information storage location and retrieval systems running over the internet; many
entities expressed an interest in becoming involved and the US delegation made the point that the ITU should
remain neutral on the choice of technology. OTTs were discussed at length but no resolution was adopted in
the end. All of the candidates appointed for chairs of study groups are from the United States. The key lesson
from this first experience is that we need to engage in conversations before these meetings, to ensure there
is some level of mutual understanding that can progress at the meeting.

Alfredo Timermans (Telefonica) observed that too many international fora seem to be competing to become
the space where international regulation takes place, which is not a good thing. Not only has this generated
confusion, but it also risks compromising the very useful coordination and standard settings roles of the ITU.
As policy agency, the ITU is not the most efficient organization, and it should focus instead on the areas where
it can add value to both industry and governments.

Veni Markovski (ICANN) reported on the ICANN 57th meeting in Hyderabad, India, where attendance was
the highest ever, at 3,128 delegates. ICANN is going through a number of changes, and among the key topics
on this meeting’s agenda was how to involve new people and organisations. Those who are currently involved
are the internet pioneers and now many from other countries want to be involved in internet policy
discussions, things are very different: we may be talking to people who still use dial-up internet or the basic
phones we stopped using 15 years ago. This is especially true at UN level, where the only relevant issue used
to be ICT for development, now internet security, privacy and human rights are discussed by diplomats with
little or no knowledge of the internet.

Ellen Blackler (The Walt Disney Company) explained that the Internet Government Forum (IGF) was created
as a space for stakeholders to exchange ideas about internet without the consequences of having these
exchanges at the ITU or UN. The IGF changes as people experiment with ways to work together. The goal is
to involve all stakeholders on an equal footing, such as people from civil society, academia, business and
government. In practice, it is civil society that tends to participate the most, as there are no other fora where
concerns can be addressed, and government the least.

Fiona Alexander (NTIA) reported on the process of transformation of ICANN, which took two years. What
has changed in ICANN is not the way it works, but its accountability and power sharing structure. The kind
of issues that are on ICANN’s agenda — privacy and security - are likely to stay relevant for many years and
are best debated among practitioners and experts rather than just governments. The real question is how
do we take these multi-stakeholder models forward? How should they evolve?

Q&A

Is the multi-stakeholder model the best solution for international policy making?

e  Multi-stakeholder models share key ingredients: inclusiveness, openness, transparency, and
consensus. Many feel that more than the plurality of voices, it is the openness and transparency
of the process that make the difference.

e Informal exchanges between countries in preparation for governmental meetings also improve the
chances of better decisions being taken in the formal fora.

e  The fast pace of technological change in industry makes it important to involve technical expertise
in the design of regulation, but there are other many ways do that, both formal and informal.



DAY 2
KEYNOTE
Tom Wheeler - Chairman of the FCC

While we all know that 5G is coming, right now we can only see the shadows of it and
do not know the exact shape it will take. This is why the FCC believes that regulation
should encourage and protect innovation, but the industry is best placed to decide on
technology and standards. The FCC approach to 5G essentially goes through three key
areas: spectrum, siting and security. On spectrum the United States have been leading
the world with innovative auctions and are the first country in the world to assure the
availability of millimetre wave internet frequencies for 5G purposes.

Siting refers to the issue of increasing the density of cell sites, as required by 5G
networks: there are about 200,000 cell sites in the United States today, with the
potential of 5G it could be millions. The FCC stresses the importance of community
involvement in siting decisions, but is also watching against the creation of
bottlenecks, as cities franchise their siting to a third party who then acts as a
gatekeeper. The Commission is committed to cutting red tape and facilitating siting.
Cyber security is another major area of intervention: cyber experts tell us that within
six minutes of a device being connected to the network, it has typically been
discovered by those who exploit it. Our argument is that 5G represents the
opportunity for cyber security to be a forethought rather than an afterthought and it
must be at the top of developers’ concerns as early as possible in the design stage.
Like cyber security, accessibility needs to be ‘baked-in’ to the development of
mainstream consumer electronics and services. We are at a historic juncture. We can
act now, doing everything possible to harness this marvellous new technology
revolution, to attack the challenges of individuals with disabilities.

Today it is easier than ever before to incorporate accessibility features into off-the-
shelf products. The ability to customise devices now empowers consumers with
disabilities to set their own devices, to meet their very specific, individual and
functional needs. We need to encourage this and that is why two years ago the FCC
set up the Disability Advisory Committee. We can and need to do more.

Q&A

The FCC recipe:
make spectrum
available, encourage
innovation, drive
competition and
stay out of the way
of technological
development.

Spectrum, Siting
Security are the key
5G challenges

Unique opportunity
to use new
technology to
overcome the
challenges of
disability

So the current political shift towards local data storage is actually where we should be?
e Yes, but it should be for technical reasons rather than nationalism. If in the future we want

services like remote robotic surgery, virtual personal assistants etc..

With new benefits come new risks....

e |naworld like the one described for the future, where products can be 3D printed and assembled

locally, there will be great room for patent and copyright infringement.

e |s having more time necessarily a good thing? What if it means less employment, or less money?



SESSION 3: IMPLICATIONS OF BREXIT FOR TRANS-ATLANTIC ICT POLICY
What is the future of trade, DSM?3 and other policy discussions without the
influence of the UK position? And by corollary, what might the UK do differently?

Ambassador Robert Holleyman (Deputy United States Trade Representative) acknowledged that the main
question is how Brexit will affect UK-US trade relations and discussions on digital and telecom issues with the
EU. But in order to attempt an answer to this question, several other smaller questions must be dealt with.
First is timing: Prime Minister Teresa May has said that they would trigger Article 50 in March 2017, but there
is also a legal challenge in the UK High Court as to whether Parliament should authorize the Art. 50
notification, which could delay matters. Second comes the question of the degree to which the UK will remain
in the EU single market. If the UK remains in the customs union, its ability to negotiate free trade agreements
with non-EU countries will be somewhat limited, but on the other hand, will satisfy many companies that
have invested in the UK in order to reach the larger EU market. Finally, there is the issue of whether the UK
would be able to influence (formally or informally) any EU trade deals and regulatory policy once it leaves
the Union. The principles that govern the US position in the ICT space and trade are highlighted in a
document, ‘Digital 2 Dozen’, which was designed at the conclusion of the Trans-Pacific Partnership
negotiations. The principles can be grouped into three categories. The first deals with creating a level playing
field for digital products, issues like customs duties and non-discrimination. The second is a discussion about
protecting network competition in the cloud, allowing free flow data, dealing with issues like server, data
localisation, and competition in markets. The third is how to create an adaptable framework for digital trade,
and the idea taking shape is to have a negative list of services that are excluded from free trade. This will
provide greater certainty for new entrants and new services that will be able to expand globally. It will also
increase the shelf life of the any trade agreement, which is important considering how complex and time-
consuming trade negotiations can be, particularly with the EU. As the UK is the EU’s largest digital market, its
decision to leave changes some elements of the value proposition of a US trade agreement with the EU.
Meanwhile, in the US, the presidential elections have made it clear that US approval of TPP is not on the
agenda for the New Year.

Elena Scaramuzzi (Cullen International) opened by stating that the immediate implication for the UK will be
the need to formally amend the many current laws that have a reference to EU rules. Once exited, the UK
will no longer be able to take any part in EU decisions on the DSM. The European Union is currently embarked
on a major review, which encompasses audio-visual, e-commerce, telecoms and data management. As a
consequence of this review, some new regulations are immediately binding for the UK, for example those
regarding Net neutrality and roaming charges. These are some positive consequences too: since EU rules on
State Aid will no longer apply, after Brexit the UK will have more leeway for direct government investment
in telecommunications, should it choose to use that route.

Sanford C. Reback (Akamai Technologies) reminded the meeting of how many things are still uncertain:
whether the UK will actually be able to trigger Art. 50, the future of the European Union, given the refugee
crisis and the rise of nationalism, the future of Nato... There is a possibility that the final idea of DSM in Europe
may be taken hostage by protectionist tendencies. Certainly, enthusiasm for TTP (the Trans-Pacific
Partnership) in the States has gone. Most likely, significant change will not take place immediately, and in
the future, a UK-US bilateral agreement could be what happens.

Ann LaFrance (Squire Patton Boggs (UK) LLP; International Institute of Communications) also highlighted the
many areas of uncertainty that opened up with the Brexit vote, particularly since no contingency plan had
been made in case of a YES vote. In the UK, there are expectations that Brexit will be an amicable divorce,
but in the EU even those who would like it to be so realize that they need to avoid creating a precedent that
could tempt other countries to follow the UK example. If the divorce becomes bitter, then the situation could
really get troublesome. As for specific telecom issues, data protection is a first issue, since the UK latest laws,
the Investigatory Powers Act, has been challenged in the EU courts and the GDPR from the EU is likely to be
applicable before Brexit can truly happen. Then there is a discussion in the EU about extending some

3 Digital Single Market



regulatory requirements to number-based OTTs — from interconnection and emergency numbers to consent
and data management requirements. One possible development could be that a lighter approach in Britain
could make it the digital hub of geographic Europe once the UK leaves the EU.

Q&A

Does the delay in TTP approval leave the door open for other countries to advance their principles?

e TTPis going ahead with other countries, particularly Japan, and the US is arguing for the same
principles in other trade fora. Digital services are developing without a history of barriers, which
once erected, become very difficult to bring down, hence they are good candidates for free trade.
Better to advance an agreement than see barriers put in place.

If all this uncertainty leaves a vacuum, is there a risk that countries like China step in and influence

trade policy?

e  While the EU sees China’s counterweight as a potential worry, the UK looks at it as a potential new
main trade partner.

e The greater danger may be internal, as the EU itself has never been questioned like this before.

One common issue allegedly behind both Brexit and Trump votes is that internet companies and new

jobs are concentrated in a few centralised areas and the rest of the country feels left out. Will policy

address this issue?

e Inthe UK it appears that immigration fears were actually the main issue. In this area, technology
may help find solutions that are more sophisticated than simple YES/NO to immigration.

e  One policy that could help is more and better training for people who do not have a technology
background. Also, developing those localised solutions that will be possible with 5G.

SESSION 4 - Panel discussion: Open Internet policies, paid prioritisation, zero-
rating and specialised services — has the dust settled on net neutrality principles?

Chair Dawn C Nunziato (The George Washington University Law School) opened the panel discussion offering
a brief review of the state of net neutrality in the US. The FCC ruled for net neutrality through the 2015 Open
Internet Order, which was upheld by the DC courts last summer, but there are expectations that the new
administration will reset the rules. There are no FCC rules on zero-rating yet, but the practice has been
banned or restricted in several countries like India, Chile, Brazil, Norway and The Netherlands. Other
countries argue that zero-rating benefits many people.

Russell P. Hanser (Wilkinson Barker Knauer, LLP) explained that the new technical legal definition that
allowed the FCC to rule on net neutrality (internet access being a telecommunications service) brought with
it a wide reach of regulations. Among these, the General Conduct Standard, containing a broad and generic
statement of ‘any other behaviour’ that the FCC may consider illegal. These were successfully challenged in
court by a number of ISPs. On zero-rating, the FCC has proposed to look on a case-by-case basis and currently
seems to be especially worried about ISPs who try to put competing services at a disadvantage.

Jeffrey A. Campbell (Cisco Systems) reported on the speculation that the incoming Administration would
reverse current rules, as the Republican (FCC) commissioners had been very vocal in their opposition to the
move. Since Republicans are now the majority in both House and Senate, as well as having the White House,
there may be a chance for new legislation. But of course it is all speculation. In fact, most ISPs are more
concerned with the reclassification, which brought with it many other obligations, than they are with the ban
on blocking and throttling. The General Conduct Standard was viewed as a real chiller of innovation. Traffic
prioritisation can be a good thing, as long as it is not used to disadvantage competitors, and indeed with 5G
there is going to be an even stronger need for rules to prioritize traffic during network congestions.
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David Geary (Digicel Group) highlighted the different context of small developing countries, where the key
concerns are (1) to be able to become a digital economy (infrastructure, skills, services) and (2) to be able to
take advantage of the new converged global economy. To some extent, net neutrality (NN) rules are about
who pays for the internet and its infrastructure: one should wonder if the NN rules lock-in a particular
business model that favours the global internet companies. When you look at these different contexts, the
best approach to NN is flexibility. Zero-rating can be a great way to encourage people to go online, especially
if it focuses on local content. Specialised services may also be useful to get more people online. Similarly, pay
prioritisation may result into a transfer from internet giants to small local economies, and global internet
companies are better equipped to deal with it anyway. Any basic principles such as no blocking, no tracking,
and any intervention should only occur in the case of clear evidence of harm to consumers. Many countries
around the world are getting on just fine without these rules.

Irene Kaggwa Sewankambo, (Uganda Communications Commission) also praised the potential of zero-
rating, if it can get illiterate people to use health care or education applications on their phones. The UCC is
more concerned with the offer being transparent. Generally speaking, the ‘wait and see’ approach has
worked better than ex-ante rules, also providing better incentives to innovation.

Dhanaraj Thakur (Alliance for Affordable Internet, Worldwide Web Foundation) reported on research on
zero-rated services from developing countries. There is a lot of innovation in this space and there is no
universally correct policy response, it depends on the country. It appears that people use services like Free
Basics to manage their online costs, not to access internet for the first time. Finally, the mobile operators
who offer these services appear to have no financial interest in the service being zero-rated. Which suggests
there is no evidence of consumer harm, and no evidence of detrimental effects on competition. Some
governments are offering zero-rated government services. It is important, of course, that these are offered
on a non-exclusive basis.

Dr Nicol Turner-Lee, (Center for Technology Innovation, Brookings Institution) echoed the last few panellists
defending zero-rating as a useful way to make services more affordable, an issue that remains relevant in the
USA as well. In fact, public services should be all zero-rated. This practice should not be thrown out or should
not be seen as something that cannot co-exist with the values and principles of open internet.

Q&A

Pros and cons of zero-rating ...

e  Maybe not the solution to the digital divide, or at least not as much as initially hoped, zero-rating
is certainly helpful in bringing relevant content to people, fostering the digital mindset, and
helping users manage their data budgets. It also helps increase take up rates in poorer countries
with low ARPU.

e  Opponents worry that it exposes people to bias and offers a walled garden view of the internet,
although this may not be the case if the zero-rating offer is non-exclusive and any content provider
can join in.

e The debate has moved from an ideological phase (“zero-rating is against the open nature of the
internet”) to a more pragmatic approach that recognizes that situations are different, there are
infinite variations of data plans and these are nuanced decisions.



SESSION FIVE - PANEL DISCUSSION: Election year - how might the telecom/media
policy agenda for the new Administration shape up, domestically and
internationally?

If you were to advise the new Administration, what would be your top 5

priorities?

Andrew Haire (International Institute of Communications), acting as both chair and panellist, focused on the
likely event of a regulatory authority reset in the USA, to sketch the profile of the ideal regulator. Ideally,
regulators should be goal/outcome driven and work towards de-regulation, being as light touch as possible.
Regulators will always be needed to manage scarce resources, like spectrum and numbering and, possibly,
critical infrastructure. Operators will always know the customer better than any regulator, but they inevitably
protect their interests (broadly: their shareholders, staff and customers) and it is up to the regulator to define
and promote the public interest. As to the priorities, the first is upgrading competition policy tools,
understanding the value of data rather than just looking at company revenues. Secondly, there is a dire need
of training. Finally, the regulator needs to be open, transparent, fast and decisive.

Adolfo Cuevas Teja (Federal Institute of Telecommunications, Mexico) also proposed his five priorities for a
reset regulator. Firstly, public policy should centre on using and maintaining strong networks, that is
promoting investment in infrastructure. Secondly, the regulator must work with industry, and be prepared
to be flexible. Regulation has to be carefully considered before it is implemented: it is a valuable resource to
be used only when necessary and only as much as is needed to protect the public interest.

With rapid change and heavy investment, industries tend to show a natural tendency to consolidation, so
public policy must focus on protecting competition. Finally, communication is a basic human need.
Regulation and public policy have to put people at the centre. That is the most important reference, both in
the economic dimension as consumers and in the political interest as citizens. It is important to remember,
however, that change cannot happen through the regulator alone, it has to come from the entire political
system.

Nicol Turner-Lee (Center for Technology Innovation, Brookings Institution) observed that the explosion in
internet and smartphone take up that we have today, and the way it has changed our lifestyle, had not been
anticipated but must underpin any new policy. A focus on innovation is particularly important now.
Infrastructure is another big issue, as is the full issue of universal access, particularly for rural areas where
polls suggest there was strong support for Trump. Also local media ownership, training, creating jobs. This
new Administration will enjoy a majority in every institution, something that has not happened for many
years; hence it has a unique chance to push policy forward. It should do so looking forward rather than
focusing of un-doing what had been done in the past

Peter Davidson (Verizon Communications) underlined the general policy statements made by incoming
President Trump, who promised smaller, less intrusive government, lower taxes and the repeal of regulation.
Also, the three people appointed to the Transition Team are high quality people with a reformist agenda.
However, telecom reform is not likely to be high on the agenda, so it is more likely to happen in 2018, and
likely to focus on internet governance, pledging light touch, ex-post regulation underpinned by broad,
transparent rules. Also there will be fiscal reforms, lowering corporate tax to 20%-15% and incentives to
capital expenditure, even up to 100% depreciation. Finally, trade is likely to be a central issue; the emphasis
appears to be on bilateral trade rather than multilateral and discussions on international data flows ought to
be central in those negotiations.
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The revolution

Technological Revolution (def):
Interconnection of new systems and technologies + capacity to profoundly transform economies & society

Tech. Revolution Enabling Technology Connectivity
Financial (1600 - 1740) Stocks & Bonds Banking & Stock Market Infrastructure
1stIndustrial (1780 — 1840) Steam Engine & Iron Production Rail and Shipping Networks

ond Industrial (1880 — 1920) Steel & Chemicals Extended Transportation Networks

Networks
Scientific-Technical (1940 — 1970) Analog & Digital Signal processing Digital Communications Networks
Information (1985 - 2015) The Web, Cloud computing & Mobile Internet & Broadband Access
Automation of Everything (2015 -) Digital interfaces & Data analysis Future X Network
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The quest for digital value

3.0
2.0
1.0
0.0
1870-1920 1920-1970 1970-2014
(12.0) -
m Qutput per person m Qutput per hour

Source: Robert Gordon, The rise and fall of American growth
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The end and the beginning

Past/Present Future
Solutions Technology-driven Human/Business-driven
. Driver Consumer (GB Industry (BW, Latency, SLA
Business (GB) Y / )
Innovation Speed Per decao!e ber day
(new services) (new apps)
Architecture Heavily Centralized (100ms, 10M) Massively Distributed (1ms, 1G)
. Limited Large
Technology Y (Provisioned) (Software definable)
Sharin Static and Limited Dynamic and Infinite
9 (HW VPNs ) (SW Slices)
Investment Singular Multiple & Cooperative
(Operator only) (Many contributors/new players)
Industry
Dynamic Standards Definitive Iterative

Partnership

Limited w/APIs

Co-design w/Open specs
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The new digital era
00@®

Digitization, delivery & 0 .%‘?O.
7©

Digitization, distribution

sharing of: A o @ & optimization of:
Qe.é »n d »
100,000 : : 4.3 ZB/Yr
80,000 1 ¢ Connected .
s0000 | Everything + Enterprises
40,000 { * Contextual & Verticals
22,400 PB/Mo 20,000 13 . Automated
17,400 - 010 2011 2012 2013 2014 2015 Experiences
12,400 : _
7,400 4 ‘ UURAMD
2550 . © PB/Mo 2400 | : :
2,080 { o0 005 2006 2007 2008 2009 2010 E"Imtagmm
g ' o 2.6 ZB/Yr
1,080 { :
100 580 l 0 v £ UH 8K Video +
:: ' 500 2001 ‘2002 2005 200¢ 2005 facebook : @ ElOUdGHDStmg g Consumers
1 : ser-Generate
40 . amazoncom girbrib Content
0.20 PB/Mo  *° - . ebay h!r :
0.15 4 95 1996 1997 1998 1399 2000 @B Eorrent :
‘ol Bi ¢
0.10 =
00s | GOL}SIE @ 1.0 ZB/Yr
0.00 g - - , —
1990 1991 1992 1993 1994 1935
g Mosaic
e |
1990 1995 2000 2005 2010 2015 2020
5 © Nokia 2016



Latency matters ...

High-Frequency trading
Electric grid control
Autonomous vehicles
VRAN

Vestibulo-ocular reflex
Haptic VR & tele-operation

Cloud-assisted driving
BW-efficient 360° video

Hi-Res cloud gaming
Sprint start

4K video streaming

VolP/video conferencing

IM chat & bots
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Bandwidth matters ...
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Latency & bandwidth matter ...

; 360 video Cloud RAN
10Gbps | Video (free viewpoint) | 360 VR/AR VR/AR
1Gbps 360 video Autonomous
(hi-res)
5 100Mbps Virtual RAN
2 d
360 video
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. Cloud-assisted
100kbps | Things , driving
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|
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A word on 5G ...

Forbidden region:
“Shannon Limit”

Gb/S =

Ultra-broadband:
VR/AR 2G-4G:
“People & Video”

Mb/s -

Data rate

kb/s +

b/S 1/
} Ultra-narrowband:

“Things”

Ultra-low latency:
“System Control”

Number of users

F. Boccardi, Bell Labs, IEEE Comms. Magazine, 201402
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Summary: The 100yr, 100x shift

Enabled by: Global reach and power; SW platforms for Enabled by: Local real estate, fiber, trust, optimized
business model disruption, stability, non-privacy HW/SW network platforms , programmability,
preserving & inadequately secure privacy preserving, & secure

Core Cloud Edge Cloud

‘ IP Broadband

Networks Access

Compute P Broadband
Tech Networks Access

Devices

Compute

100s ms, 10’s Mbps 1ms, 1Gbps
1 day, $1000, 10B 10 years, $1, 1000B+
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The 8 domains of the new digital reality

Massive Scale Access Converged Edge

Cloud
(g) Massive The emergence of the edge
MIMO

cloud for low latency and
high performance

\ N
The creation of ultra-small @.',_E_/\Q
and ultra-close access (N
nodes

-----’

Scalable [

Creating dynamically
reconfigurable IP + optical
metro and core networks

Programmable Network

[5

Augmented Cognition Systems

Pervasive cognitive
capabilities for operating
networks & systems

-V

O

Digital value platforms
augmented by advanced
network capabilities

The emergence of the
network OS to enable
programmability and
network federation

11 © Nokia 2016

Smart Network Fabric

Digital Value Platforms

&= Digita
S I

Universal Adaptive

DA~

Access-agnostic core for
seamless user experience

Network attach

Session mgmt.

Policy control

Dynamic Data Security

The emergence of

new trust models &
security architectures

Adaptable [ ]
Security ( 8 |
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The New Architecture

iqi = Dynamic
0 Digital Value == ANP,CSP, ICP, e y .
Platforms II\v Vertical apps Data Security
‘ @ » New trust framework
External data sources §
* Ecosystem sharing
¢ Mass edge monitoring
Augmented i
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Cognition Systems < earning
Open APIs
Management
Dynamic & Dynamic Multi-
e Programmable calstomer Orchestration network f(‘{}'}\ operator
Network OS services optimization federation
. (@) =
o Universal NTTS w (=) =» []commondatalayer
Access agnostic modular, decomposed

Adaptive Core

converged core network functions

self-optimized \ ; ’ Short
coverage \ e Smart Network Fabric /

/ waves
& capacity ?@\

()

Long
fibers

Software defined,

Humans Massive e Converged
end-end Remote

& Machines Scale Access Edge Cloud
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The New Value (1): Time (& Trust)

Transcendence Needs
Helping others self-actualize

Self-Actualization Needs
Personal Growth, Self-fulfillment etc.

Aesthetic Needs

Beauty, Balance, Formetc.

Belonging & Love Needs
Family, Affection, Relationships, Colleagues, Communities etc.

Safety Needs
Protection, Security, Order, Law, Limits, Stability etc.

Biological and Physiological Needs

Basic Life Needs: Air, Food, Drink, Shelter, Warmth, Sex, Sleep etc.

Free Wifi

Analog
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Create Time

(by Prediction &
Automation)

with Trust

(in Privacy &
Security)

Contextual Analytics & Automation
User-Specific Multi-Event Analysis, Knowledge Creation

Digital Service Creation & Management
Application-Specific Event Analysis, Response & Learning

Digital Data Stream Processing & Storage
Real-Time Event Detection & Summarization

Ubiquitous Secure Digital Connectivity
Communication, Control, Authentication & Resource Optimization

te and In
ensing, Ne

Digital



The New Value (2): Global-Local Equilibrium

Local Forces

Optimized Delivery of
Digital Content

Trusted Brand
Relationship

Personalization

Personal Privacy
Protection

Economies of Secure
Network Platform
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Global Forces

Optimized Discovery of
Digital Content

Massive
Brand Power

Generalization

Personal Data
Monetization

Economies of Cloud
Platform Scale



The New Value (3): Digital Value Platforms

Media & entertainment

YOII wmww

‘|Tunes
NETFLIX

Needs
- Massive scale content delivery
- Dynamic bandwidth control

VRIAR “
Q NETFLIX

. B
magiclleap NEXTWVR

Needs

- Massive access capacity
- Low latency edge processing
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Data & knowledge

discovery
Google
lf“ﬁ“l @

Needs
- Global network coverage
- Immediate response

Expert assistance

Needs
- Global network coverage
- Immediate response

IBM Watson

Comms, commerce,
context & Content

ﬁ )
m Vol.te

Needs
- Global network coverage
- Uplink capacity for sharing

Supply-demand
matching

UBER & airbnb
tiLendingClub

Needs
- Global network coverage
- Network-enhanced trust

Vertical & infra

automation
VA
At <o winings {5}
Smart Health care Smart
city home

Needs

- Tera-scale access and core
- Network slicing for verticals

Critical control platforms
|
= o

Self-driving P, Smart grids
© 0
0

Industry

Needs

- Latency/reliability constraints
- Control systems in edge cloud
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The human (networked) revolution

Connect

1. Physical Reali 2. Global Physical Networks

Augment Augment

4. Digital Reality 3. Global-Local Digital Networks

Connect
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Examining the disruptive potential of emerging technologies

What are the future applications, platforms, services and devices that will drive demand in

the converged communications field?

(Annotated transcript of presentation given at IIC Telecommunications and Media Forum, 29

Chair:

November 2016, Washington D.C.)

RL = Rick Lane - Senior Vice President, Government Affairs, 21st Century Fox

MW = Marcus Weldon - President, Bell Labs and Corporate Chief Technology Officer, Nokia

RL:

MW:

Marcus is going to talk a little bit about how he sees the future, the future of technologies
and the impact that it'll have going forward, on business and society.

In my Bell Labs role, | have to look 10, 15 years ahead. | would argue that is ahead of
human needs, because we don't look at technology first, we tend to think about what it is
that humanity needs 10, 15 years from now. Then what are the technological blocking
issues? And then we work on those problems. What we do is look at big problems
confronting the future of information communications networks and systems, etc. And then
by looking far enough out and understanding there are some real limits, when you work to
solve those problems, you generally discover new stuff, and that's when we win the Nobel
Prizes. We have eight, the last one was a couple of years ago, so we're doing quite well.

This talk therefore thinks about what the world might look like 10 to 15 years from now, and
what is the world of networks? It's about a vision for the future that isn't biased by anything
other than two factors:

The speed of light is one of the biases. So that's a bias that most people would agree we
should have. Although there's recent work saying, perhaps in the early part of the universe
it went a bit faster than it currently does. But, for the sake of argument, say the speed of
light is a reasonable bias to have.

The second one is Shannon's law, which is about the information carrying capacity of
spectrum, it doesn't matter whether it's optical spectrum or wireless.

Now, it's not just about the speed of light and Shannon's law, the reason those things
matter is we're going to try and build a new type of digital fabric. | don't just mean the
network, | mean the platform, the systems and the applications, a digital fabric that will
allow the automation of everything. And fundamentally the goal of automating things is to
create time. So that's why the title is, something, blah, blah, blah, creation of time.

What I'm going to propose is that this era we're about to embark on is actually going to be
what's called, 'a technology revolution'. That's actually not a trivial term, there's an
economist definition of this. The definition is, it's a revolution, a technological revolution, it's
the interconnection of new systems and technologies. That makes sense - it has to have a
new technology to be called a technological revolution, but that's the necessary condition.
But its sufficient condition is for it to be a technological revolution and the capacity to
profoundly transform economies in society. I'm going to argue we're going to do that with
the next phase of the internet, and | would argue we haven't done that so far. What we've
done so far is to allow people to see and find stuff, that is each other, media, digital content,
but that's about all we've done with the internet so far.

So these are the technological revolutions that are recognised so far, the bottom one is the
one I'm going to talk about, so there's only really been five up 'til now. The first one was
called a ‘financial agricultural revolution’, the technology was bits of paper that were trading
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goods that were stocks and bonds. The connectivity or the network was physical
infrastructure where you've got together and you traded those stocks and bonds.

A couple of industrial revolutions were production of steel which allowed us to produce
tracks, boats and engines, so we produced both the network with the steel and the things
that ran on the network. Petrochemicals helped as well, we could make some plastics and
things like that. So overall we managed to transform our world, in fact Robert Gordon's
work says, that's the only thing that's ever increased human productivity, that era. Since
then we have not increased human productivity, and the quest is to actually find another
way to increase productivity. But he argues it's the two industrial revolutions, and he would
include a bit of the scientific technical revolution where we did a bit more, so that's the only
time we changed humanity with technology.

What do | mean by scientific technical? | like to say that's when we stopped shipping goods
and starting shipping bits. The bits we started shipping were mostly signalling things, voice
was there too, but it was a lot of signalling of systems that we interconnected to allow us to
get more efficient, and voice was just one of those applications. But that's what we did with
the analogue and digital signalling processing, we shipped bits around, but they were
mostly control bits. And enabling technologies, we all know it was the web, www
infrastructure. Cloud helped because it gave massive capacity to the server side of things,
mobile helped because it gave facile access better than a laptop. And then of course we
had to build connecting networks, which was the internet broadband system. So those are
the ones we've had so far.

I'm going to argue that we have a new one. It is driven by the desire to put digital interfaces
on everything, so everything can signal, not just humans with phones, but everything will be
able to signal, whether it's a road, a bridge, a truck, a person, your physiology - these
sensors will be everywhere, that's the so called Internet of Things.

Of course we have to be able to analyse that data. That's where Al will come in, and
machine learning because we cannot possibly as humans analyse that data when we can't
even analyse the data we're presented with today. And I'll show you some arguments
about how much more data there'll be. And to do that we're going to build a new network.
I'm going to call it the 'Future...Network’, because that's the title of a book we wrote. It's a
network that is highly distributed with millisecond latency and gigabits of capacity - so I'm
going to talk about that. So this is a big deal, there haven't been many technological
revolutions.

So, we're sitting at the precipice of a revolution. So | said | would talk briefly about Robert
Gordon. These are the industrial revolutions up to and including the digital signal
processing era. And Gordon says that basically over this magical 100 years we increased
human productivity for the first time since when you were doing mechanical things with
wheels and stuff. And his thesis is, we haven't done it since. In fact the first phase of the
information era we decreased human productivity, we distributed systems but not
necessarily made them better. So rather than having monolithically integrated factories and
things, we've distributed everything, we've outsourced, we've built IT infrastructure, but we
haven't actually made it better. So his argument is we've decreased human productivity
over that period of time. There may be more humans producing more interesting goods,
but that's his argument. Now it's hotly debated, you can find economists on both sides of
this argument.

The other side say the problem is we just measure productivity in the wrong way because
this was labour intensive, but what about intellectual productivity, that's not measured here.
So the point is the next era has to solve this, because I think we haven't done something
remarkable up until now.

At Bell Labs we're thinking, "Can we actually prove that the next era will actually solve
those problems?" And it does get into what's the right combination of humans and robots.



Robots are going to have to be physical robots, they can be software robots that actually
might increase overall productivity, even if human productivity might go down. That doesn't
mean to say out of work, it simply means you work less hours because you have a software
or hardware robot assistant. If you add that up it might be that productivity goes up - so
that's what we're working on.

What I'm going to try and convince you of is that lots of stuff is going to change if we bring
everything online, if we instrument everything. Basically every aspect of building digital
systems, networks and intelligence systems is going to change. This is going to change
business...technology is going to enable that, and the industry dynamic is going to change.
So, I'm not going to go through it all, but | will point out a couple of things. One of our
theses is that consumers are not going to be the drivers, and this is important because it
changes everything. | would argue that we have, for the last 20 years, been focused on the
consumer, meaning giving more bandwidth that allows voice data and video coms and
entertainment services, and that's what's been driving mobile networks and broadband
networks. But | would argue that's done.

Business, on the other hand, is hardly instrumental at all, hardly digitised. So the point is
industry is going to be digitised this time round; think of industry in the broadest sense
meaning our world, everything will be digitised. But if that's true, then industry has different
requirements, consumers only care about gigabytes in the end. Industry cares about
mission critical things, so latency starts mattering, bandwidth has to have guarantees, and
So on. Because we've been consumer or communications-centric, we've built networks that
have 100ms of latency and they have 10Mb per second roughly, because that's all you
need for a video per session. But in fact if | want to serve industrial needs, then | have to
build networks that have 1ms of latency, and possibly gigabits per second per session not
just on the pipe, but per session. And it turns out that 1ms, because of the speed of light, is
hard and so | will show you that, but | will give you a summary here. 100ms, if | have
100ms available to me light can go 10,000km round trip, there and back. So | can getto a
web service and back if it's 10,000km away, it can do that in 100ms. Pretty amazing,
because light's pretty fast. But it turns out if | only have 1ms available to me, | can only go
100km, so suddenly any application that has a 1ms timing requirement, and we'll talk about
what those are, it can only be situated 100km away from me. | have no choice unless | fix
the speed of light, which is again the only bias I'm going to have, other than Shannon's law.

This is owing to relate to Shannon, it turns out we've run out of wavelengths and spectrum,
and the way we've built networks, so we've got to go much, much closer and use new
spectrum which is...wave and 5G comes in, in order to solve the gigabit thing - and that's
my Shannon thing. I'm going to have to build the Cloud, if you want, where the application
is hosted 100km away, not 10,000. And I have to build the access piece, the radio piece,
such that | can deliver a gigabit over that link, and that's generally going to mean a couple
of 100m away from the user not kilometres away. So those are the two big changes. And
all the other things fall out of that ; it's going to be software defined, virtualised and a lot of
that is just to allow us to scale these networks to support the massive amount of devices
we're going to be connected. | need to virtualise that infrastructure so | can scale in and
scale out, | need to software define it so | can adapt to the changing demands of these
different machines, | need to network slice everything. So all that changes as a
consequence of us solving industrial problems, rather than consumer problems.

You must be thinking, "What's going to happen to consumers?" They're going to benefit
from solving these industrial problems, and I'll give you an example in a minute of how the
two connect. In fact they're not really separable, it's just who's driving and who's in the
passenger seat, and that's a bit of a pun on on autonomous vehicles, but it's actually the
point. Autonomous vehicles are in fact an industrial problem we're solving - traffic
management and optimisation, etc., and people will benefit, because in the end it's people
who in the cars, but they are not the drivers of that. Consumers weren't really asking for an
autonomous vehicle, were they? No, because in fact they quite like driving, they think
they're quite good at it, but of course industrial problems say there's too much traffic, there
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are too many accidents, there are too many fatalities. So in cars perhaps you'll get more
efficient...so it's an industrial problem solved driven by web skilled companies driving then
the car companies, but it's an industrial problem from which consumers will benefit. So
that's what | mean they're not completely decoupled, we don't think consumers are going to
live lousy lives in the future, but drivers are going to be industrial problem solvers - so that's
where we are.

Let's talk about the last 20-ish years. We've digitised, delivered and shared stuff. But the
next era is digitalisation, distribution, optimisation of everything. And so here's my point, is
consumers will keep sharing stuff and watching stuff, video, host in the Cloud, you can
access it everywhere, also using generated content from GoPros and VR and AR. But up
here is the industrial revolution, that's where we're going to connect everything, we're going
to understand what it means, and we're going to optimise everything, and that's a much
bigger and more interesting problem to solve. Industrial applications, which then
consumers benefit from, and you can do many of these. So they're not really as separable
as they make them, but the point is, if this is the driver we build networks that meet these
requirements, and then consumers ride on those networks.

So one of the requirements for that would be a certain amount of bandwidth and a lot of
latency and mission critical control. If I'm having a heart attack, you'd rather not that the
TCP connection goes down. That was the case in Amazon Cloud, where people with
pacemakers couldn't get the signal through when Amazon went down, and it took 10 hours
to get back up - that's not very good for a heart attack patient. So you see that we have to
build networks of much higher fidelity and capacity and latency requirements, and mission
critical attributes. And I'd argue actually, Uber here have been big, sort of on this path,
they've solved industrial ride and real estate problems. It wasn't really consumers asking
for that, so much as they saw an opportunity to disrupt those markets, because they were
so closed and inefficient. And yes, consumers were large scale users of that, but you get
the idea. Now it turns out they didn't need special networks.

I'm going to talk about latency. In humans, it turns out, if you're hearing or seeing or
sprinting or blinking, it takes about 100ms. So now it suddenly makes a world of sense why
we built networks that took 100ms to do things, ‘cause humans can't do anything faster,
whether you're hearing something or seeing, or whatever, and sprinting is just one example
of that. But basically humans are only good for 100ms. Why would you build a network
that was better than that? You wouldn't. Except it turns out they're better at one thing -
vestibular-ocular reflex. It's exciting because it's the basis of VR/AR. if you think about it
from an engineering perspective, when someone moves their head, their eyes should
actually move over, they should remain locked and move over. But no matter how much |
do this, I'm still looking at you. Your brain does this...it's called vestibula-ocular reflex -
when | move my head one way, it moves my eyes in exactly the inverse way at the exactly
the rate that | move my head. If | don't do that, if | don't abide by this then you actually start
feeling sick, your brain is programmed to require this. So VR/AR, when you put on goggles
and you move your head, and you expect to have a focus that remains, you know, things
can move around, requires 7ms of latency. That's for the whole application, so what | tend
to say is the network part of that, if I'm running a network, is 1 or 2ms. Because there's
application processing, there's image processing, there's the augmented reality part, where
people are putting in information - so the network part is about 1ms, | can't get away from
that.

So | did have one more bias | didn't admit to at the beginning - the human brain. Unless we
can change how the human brain reacts to that, those images, faster than the speed of light
plus Shannon, is a fact that remains true. So, it says that if we're ever to do, sort of, VR/AR
applications across networks, we need 1ms of latency, 1ms of latency = 100km away, that's
where the application is going to have to be hosted. Now think what that means, that
means the person who's providing the VR or the system that's providing the VR content,
can only be 100km away from you, at most, it cannot exist...so if it's an AR application
where you're attached to another person who's guiding you - remote instruction, remote



teaching, remote surgery, remote whatever, they can only be 100km away from you as
well. So certainly instead of off-shoring everything and outsourcing, you have to ensure...to
within 100km for these applications. And again, all I've invoked is the speed of light, and a
head movement.

But if I'm going to put 10,000 machines in that sector, or sensors, I've got to change how |
scale networks, so I'm going to virtualise them, which means | can run a control plane in the
Cloud and everything works better, so that's why | have to do it. But the pointis, if | do that,
I have a timing requirement in those networks that's 4ms. So | actually will be building the
network for itself, to have a 4ms timing requirement, and oddly it's the same timing
requirement for VR and AR applications. The only reason | point this out is, it means we
have no choice, network operators are going to build networks that have 4ms of latency for
the network itself. And that 4ms of latency is exactly the type of thing you need for the new
application. So the world is going to move here, 'cause you don't have to pick here
between the new applications and the network, the new applications and the network have
the same performance criteria. So it means everything is going to move in this direction.

On to the bandwidth thing, this is virtual reality itself. Typically users are using about 92GB
per user, per month somewhere at the end of 2017, is in the US. Within a few years that'll
be five-fold, within 10 years it'll be 60-fold. And the reason 60 fold is very simple, VR/AR, if
you think about how you watch TV or video on any screen, you get about a 30 degree field
of view, you see this...you don't see over there. VR/AR, the whole idea, 180 degrees or
360 degrees, so you just multiply at the numbers screens 15 or 20 times. You get to
bandwidth on the order of 100Mbps, maybe it's 200Mbps, 300Mbps per second of the
bandwidth you're going to need per session. Do that times the number of people, and this
is usage per month, and you get up to 60...so0 here we're only assuming, | think, 10%
utilisation of VR at the same time. So think of it as peak hour VR entertainment, that's the
sort of level, about 10% simultaneous usage, and you get to about 60 times the bandwidth
increase in 10 years. So, the very simple way | have of summarising this, is to say that the
future is 100 times more capacity, and 100 times lower latency, and we have to do that in
10 years.

So far we have lived in this world, they call it the people and simple things world. It's
communications, it's chatbolts, it's HD video streaming, it's some sensors, etc. The
characteristics where latency was about 100ms and bandwidth per session was about
5Mbps per second, maybe 10 in some cases. This is the world that we've lived in for 100
years, we've built networks that do this. Where we have to go to get the latency down is to
shift the network to be 100km away, and to get the bandwidth up, | have to get the radio
piece to within 100m of you. That's a big deal, so that requires this change from centralised
to highly distributed. Okay, that's where we are, we've got a lot more to do. But we're
going to do this in 10 years, so this is what 5G is all about.

So here's 5G. I'll explain what the goggles mean in a minute. So Bell Labs have been
working on 5G for about 10 years, because Bell Lab's job is to think 10 years ahead. The
5G will be coming available in trials this year, with full commercial roll-out in say 2020. So
by definition Bell Labs should have been thinking about this in somewhere around 2010,
which is roughly when we started thinking about it - so about seven years ago. Now what
the Bell Lab's guys said is, "Well, what should a network do?". It should serve a large
number of users with a lot of bandwidth - a pretty simple thought. But then if you frame it
that way, you say, "Well, let's see how we've done so far." And we realise that we only
ever built R1s, we built networks, wireless networks in particular, to serve a couple of 100
users, and maybe a few tens of Mbps per second and we've done that for years. They call
it the 2G to 4G people and video network group.

And, of course, things have different amounts of bandwidth depending on whether they're a
video camera or they're just a sensor. My point is, we've built this, for 100 years we've built
this, this is the 100 time shift. What do | mean by 100 times? 100 times more bandwidth,
100 times lower latency. So we built networks that look like this, there's access, there's IP
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and optimal networks and then there's centralised Cloud, and it was good for this...100ms,
10Mbps per second, one day of battery life...I correct that, five hours of battery life, $1,000
roughly, there are some cheaper devices than 10 billion. But what we're going to do is
build this...same ingredients but massively shifted towards the edge, so the Cloud goes to
the edge, the access IP networks go towards the edge, and we're serving things this time.
And the things have the characteristic thing, 1ms of latency, a gigabit bandwidth, 10 year
battery life, it can cost $1, some of them, and there'll be 100 billion, some people say a
trillion. So there's hundred-fold, every one of those dimensions, and there's the hundred-
fold shift. So that's what we've got to do, and we're going to do that in the next 10 years.

Now I'm going to talk about a little bit of architecture and stuff. This is where we see the
value of the future. Massive...and this is across all the ecosystem, so it's not just in the
network portion, we see there's a lot of value in the access layer, because we've got to put
a tonne of capacity out there and lower latency. We've got to build this edge Cloud, and
essentially this is where I'm going to run the control plane and the new applications. It has
to be a smart network that allows that to dynamically all adapt to changing patterns. There
has to be a way to manage sessions, that's what the adaptive core sessions subscribers
machines have to be managed, so that it's organised. The network has to be
programmable, in a way that's abstractable, so that people can just ask for the service they
need, and it instantly gets created.

There have to be knowledge systems on top of that, cognitive systems that learn not only
from the traffic over the network, but actually allow the traffic from the network to inform the
application. Think of those as the new Ubers, new Googles, new Facebooks that actually
take advantage of all this and create new services. And then we have to think differently
about security, because end-to-end we now have to secure things in a brand new way,
because most of the devices we're attaching will have no imbedded security whatsoever.
They will come from uncertified, unknown providers...running on unknown components, so
we have to certify these things at the point of ingress, which is going to be in the network
way. But we have to do that in new ways that allows devices to form groups and think of
things like block chain and other methods to do that.

So, we build it as a network, because that's what we do, but this is the sort of value of the
future. So it's not just think of the network architecture, it's a value architecture, and I've
mentioned all the different pieces, but this describes the future of digital industry. Now, it
doesn't say there's equal value in each of the loads. They may be presented as roughly
equal size, but you could argue right now we're in a world where most of the value has
moved to digital value platforms, think of web services. What we're going to argue, is that's
going to be rebalanced a bit, because of this need to move to hyperlocal. So let's go into
some of those values, but | want to take a minute to pause on the idea of saving time, then
I'll do hyperlocal and we'll wrap up.

This is called, 'Maslow's hierarchy of human needs'. This is Maslow, who was a
psychiatrist, psychologist, he said that this is what people seek - they seek actually to
spend less time down here and more time up there. These are mundane tasks, those are
pleasing cognitive tasks. Down here not so mundane, you can read for yourself, but the
idea is...and at the top, you teach others, transcendencies, you have the time to teach
someone else. What I'm going to argue is that, we're going to build a next generation
digital infrastructure, think of it as putting sensors on things, connecting those things,
analysing the data from those things, making sense of that analysis and then creating
knowledge - that's what this is. But it's got all this to create time, and how we're going to do
that is, because we're going to reduce the amount of time that people have to spend in the
mundane part of their lives, and spend more time in the upper part, which is where they do
creative, esthetic idea things, intellectual things - so this is the game we're going to play. If
we do that, then the network part, and that's network and platforms and things, essentially
will have more value than it has today, where it's essentially just a pipe. The next
generation network, because it's imbedded, the Cloud is imbedded in the network,



essentially applications will run in the network, there's much more it can do to help people
save time. And those people are industrial people and consumer people.

It was an economist who said, maybe the new commaodity, that isn't the things down here -
food, water, shelter, is time, and any applicational platform or system that actually manages
to save time has value in the future. So that's where we should be looking about where
new value is. Some of that is in networking, some of that is in the systems, the control
network, some of it is in the applications that run on these networks. But fundamentally, the
next generation digital fabric, its goal is to save time. And that should increase human
productivity, human plus robot, because it may be the outcome is we work less. Because
remember the goal was that people could spend more time up here, be more creative,
more esthetic, more appreciative. But it might be some of the mundane tasks are taken
over by robotic system.

Now, that sounds a little bit frightening, but I'm going to off-set that with one thing. The
counter effect of this, which is related, is 3D printing. So just when | said | might do
everything digitally, in fact what I'm going to do is send everything digitally as far as | can,
and then recreate the physical at the edge - and that's what 3D printing is. | will recreate
goods at the edge that then need assembling, because a printer can't assemble. Yes,
maybe a robot could be there to assemble components so that would be part of it, but very
often it's going to be a human assembling most of this. So we can actually move to a world
where, because we've digitised and connected everything, and we have physical output
systems that are both robots and printers, we are actually going to be able to send the file
to as far as possible to you, wherever you are, and you can make whatever it is you want
to, or recreate it. So again, instead of off-shoring everything, everything's going to be in-
shored for manufacture.

There's a very interesting example, it's a UK example. There's a doll company, children's
dolls in the UK that 3D prints dolls. They are 3D printing dolls to order, and then they send
them to you. In fact, in future they'll be able to send you the 3D file, you will print it, or have
it created, it will be shipped to you from a local Walmart, which is where the 3D printer was,
and that's how it would work for now. And they make a good business, they charge £99 for
those dolls, because they're tailor made for you. It's your doll looking like whatever you
want it look like. So, that's already an example, it's a trivial example, of how we're moving
off-shore to in-shore because of this next generation of robotics, 3D printing and digital
fabric.

What I'm saying in the end is, we are changing to a new equilibrium. And this is really
important to realise in any policy or regulation is that we're going from a world where we
were going in this direction, we were globalising everything, because it seemed like the
right thing to do. It was cheaper, everything was everywhere, everything was the same, but
what | can't do if | do that, is deliver low latency, high capacity, virtual reality, augmented
reality. Or tightly controlled systems flying a drone, for example, or driving a car. So we're
going to shift in the other direction, and we're going to optimise the delivery of content and
control locally, and locally my definition you know now is within 100km, and the access
piece within a couple of hundred meters. And instead of having massive brand power over
here, we're going to rely on trusted brands locally, it's going to be personalised, rather than
generalised, privacy's going to be protected, rather than monetised. And then security is
going to matter a whole hell of a lot, because you're trusting your entire definition of you
into this system.

Now I'm not saying that we shift all the way back, I'm arguing that we simply get to a happy
medium. There will be companies that provide this...and there will be companies that
provide that...and those two things are going to work together as an alliance, where the
applications owned by these companies get hosted on the networks that are owned by
these companies, and vice versa. There'll be some novel applications that run locally here,
that actually can be leveraged by those. So it's a rebalancing industry driven, | would
argue, by the speed of light, Shannon and my brain.



So I'm going to stop there, | hope you found it interesting. But there's nothing we can do
about this, the only thing you can dispute is, whether or not we need to go there, or
something else is going to happen, so we don't need to go there. That's it - thanks very
much.
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