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(EERTO—E/AUR)
B 2016568 M AL SE Y
B HEICAHEYDFEYT—REIL. 201646 H12132GBEE>THY . BIE. —HEE L T36.1%.7127.6%1E &
Eo TV,
[(ERITO—K/\UK)
B 2016568 M AL SE Y

“EIL. 2,750PB (8,488GbpstEZ)

A= I&. 105.5PB (326GbpstEZ) THY . RIFELL44.7%IELEEHOTND,
| P BERILAREIEIEFRILISEYIE THEN . BERITHNSFEEDISEYSE

EERTO—F/N\RIRIEOEER

2014 | 2015 | 2016

ARMIEY I E[PB] N/A N/A 2,750
FT—22/AEH[GB] 58 97 132

= FEHH ™ O0—KEE[Mbps] 23 29 37
T 77 A—KEE[Mbps] N/A 4 4
FErSEV I E[PB] N/A N/A 1,434
BO&A_btpS 17—/ B HEE(GB] NA | 112 169
FEH4 ™ O0—K5EE[Mbps] 54 65 74

BERIO—RFN\URREDOHR

£

TOT1 7GR ] 832 837 836
BRENSEYI#E[PB] 443 729 1055
T —422/B/SIM[GB] 0.53 0.87 1.3

Scotland

Whole of Scotland
Urban

HiFfr) Ofcom “Connected Nations 2015” & U*"Connected Nations 2016”
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All 1
broadband ; y

27%
698,000

30%
1.66 million 647,000
83% 12%

366,000 51,800

All

Whole of Northern Ireland gl 34%

587,000 254,000
% 37%
414,000 200,000
78% 24%

173,000 53,500

Take up, premises

All
UK broadband SUPerfast
'~ Whole of UK 78% 31%
22.5 million 8.1 million
Urban 77% 33%
19.2 million 8.4 million
Rural 81% 18%

3.2 million 710,000

emises
England L Superfast
broadband
Whole of England 78% 32%
18.8 million 7.8 millien

34%
7.2 million

19%
illion 559,000

Take up, premises

All

Wales broadband | SuPerfast

Whole of Wales 72% 24%
1.05 million 348,000
2% 27T%
801,000 301,000

Rural 75% 14%
248,000 48,700
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B AkamaiDLR—k (X, 2016 FEF1MFEERZEFETO—FN\URD1ABHI=YFEY E—OEREEEIL.
JB—/\LT, TNE6.3Mbps.~34.7Mbps THY . TNENATEFE EL23%. 14% THEN

B EHEEEIL, L1045 E- #gICH T, AIEELF20%LL EEEL TLHIKR

B E—OEEEEL. 611047 E- #IgITHE T, 80MbpsEB A TR THY | BTFFE EEF12000 L0 EHEEL

TW5iIKR
\ J
) - sth 5051 S 15 s R - gk Bl E — & e iR B

Country/Region A?; 2{\2;?)5 Country/Region P(el;kzl\glnbzs
- Global 6.3 12% 23% - Global 34.7 6.8% 14%
1 South Korea 29.0 8.6% 24% 1 Singapore 146.9 8.3% 49%
2 Norway 21.3 14% 68% 2 Hong Kong 110.3 4.9% 19%
3 Sweden 20.6 8.3% 32% 3 Indonesia 110.2 38% 535%
4 Hong Kong 19.9 19% 19% 4 | South Korea 103.6 8.7% 32%
5 Switzerland 18.7 12% 25% 5 - Qatar 89.2 15% 27%
6 Latvia 18.3 9.8% 33% 6 Macao 85.9 3.3% 48%
7 Japan 18.2 4.6% 20% 7 Japan 84.6 2.0% 21%
8 Netherlands 17.9 5.5% 20% 8 | Taiwan 83.1 5.4% 20%
Q Czech Republic 17.8 12% 31% 9 Romania 82.4 12% 20%
10 | Finland 17.7 6.9% 30% 10 | Mongolia 80.4 2.0% 17%

HiFT) akamai’s [state of the internet] Q1 2016 report
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B CiscoDLiR—KkZEnIX, FO—/NIILOERIPRSEY DL, 2020F12(F£92.3ZBIZRZE T HENFTRINT
HY. IN(FX2015FDH3ETH 5.

B 2020F(CIZABSEVIE(X., IPFSEYI 2R THI194EB/A ($9600TbpstE ) &4Y ., ZD5BEIEA 32—
YR HHI130EB/A (#9403TbhpstE ). B/ ILT—2HHIB1EB/A ($994TbpstE &) &7%5,
FIHRREEIL BEAF—FYETH21.4%, ENAILT—E2THE2.7% L% 5,

EB / month
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HFT) Cisco : “Cisco Visual Networking Index: Forecast and Methodology,
2015-2020” (2016), MRI¥ERL
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m EricssonDFERIZENIX, 2021 EHATOST O—/N\IILTOEFEFEMABEIIEL. 00EICHBIIENTEINT
BY. ZNITHHBELTRET S5V EE. V7 O—/N)LTE/NAILT52EB/A (160Tbps). H#f T150EB/A
(463Tbps)IZ HHZLETFTHE

W BER(RAI—FIFV)DERHIZYNSEVTEIL, B KE T, TN ETNI18GB/A. 22GB/AITG4LFHE

2021 CAGR
T/ AILANASZRIEL : Tl 2015~2021 0
SHBOE/ ILNADLN 7100 7,300 9,000 5% 1005 6 0 A)
> AV— 77U AR 2,600 3,200 6,300 10% 1005 F—HLITav Ik
> EIHILPC. 5Tk, 2015ES1MF N5
/A ILI— A A28 &0 250 300 5% 1007 2016 FEB1MEHPET
> B AILTO— K FIIA RS 2,000 3,500 7,700 15% 10055 5 [C60%1@MLFELIZ.
> GSM/EDGEOZOE/ (ALAMARIE 4,000 3,600 1,200 -15% 1005
> WCDMA/HSPATE) - JLIA 22484 1,900 2,100 3100 5% 1005
> LTEE/ LA A 2395 500 1,100 4,300 25% 1005
> 5GE/ W LA 28 150 1005 .
2021 CAGR
S 8RR 2014 2015 TR 2015~2021 i
- AT—MIAVIEBRDOBET—5 M5 Tqvs  10 14 8.9 35% GB/A z
. EIUILPCIEBEPORET—#hS5T4v5 89 58 20 25% GB/A I
- HILuMBBEDOBBT—SM57qv7 18 26 10 25% GB/A <
BEE) (I F—5 501 w85 3.2 5.3 52 45% EB/B 2
BMEET—5 ST woast 50 60 150 20% EB/B n
e CAGR g,
T/ AT v 2OENTFA 2015~2021 2015~2021 C“\
AT —HEE 10 45% E
> A9—kT3 12 50% o
> EJAILPC 2 15% e
>#TLwh 6 35% £ °
2X—RTANEBIDD g
AEF—5+37192 2015 2021
HmI—0w)t 19 18 ~ eBA
thsI—Ow) (83—t 14 1 GB/A !
HEFTUN 10 6.0 GB/A . =,
FUT A 10 6.5 GB/A
1E% a7 22 GB/A . I I
SFUTAUN 12 70 GB/B
- . . a1 Q2 Q3 04 01 o2 Q3 01 Qz2 Q3 04 a1 a2 Q3 o4 {J] Qz Q03 04 L
HiFT) Ericsson Mobility Report (Nov., 2016) 2011 2014 2016

http://www.ericsson.co.jp/communication/upload/EMR%20June%202016%20JP.pdf

Copyright (C) Mitsubishi Research Institute, Inc. 6
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B OfcomTIL.5CHEAEZEFHFR . 2025FNHBERTO—F/N\URMNSEVIDFAEIDDIFI)AIZEDIEF
LTW%, (U FUFIE, BIREDE HEEEE)

B 3DDVFIVATIK. BATAHEEYDBEIRTO—F/\URRSEYIH10GB/B . 20GB/A . 40GB/AIZ#5ELT
Y., INIZEIE. BEFRIO—FN\UROABRINEVIEX. TNENH521[PB/A] ($91.6ThpstE ). 9
1,024[PB/H] (3.2TbpstA ). #32,084[PB/A] ($96.4TbpstEX) &%,
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HFT) Ofcom : “Mobile Data Stategy” (June 2016)
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B S5GMFARRLTVDHRTAAR—N—IZENE SCRFRANAFINSG Y —ERELTE, FIZIX LTFIZRT &
SELDNEET B,
B BRI KEHICEITHRERER. DRV FiliEF BB HRICE T5BERE ZR2E. BEeRE~RTO
BRIRIFER. oTHRMTFZERLEERENI—RT—RELTRSA TS,

(@ Medical operations on board (3 Watching of Ultra High Definition movies in a
an ambulance helicopter hyper express frain extremely high speeds

Rescue workers at 3 scene of 3 mountain scodent

Artusance heldicopter
A

v Waglev Train Faveling Twough 3 mountan area P2

—

Number of connected
devices/cell

@ Ultra High Definition 3D live video of sport events
from athletes’ viewpoints

H ) SGMF White Paper 51.015k

@ Next Generation Agriculture
with micro robots

Copyright (C) Mitsubishi Research Institute, Inc. 8
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(m TUSVLOFRIENIE. FIYS—L 3 BIDE LT — RS EY S )2015-2021 EDEFHHREEER S

212755,

B [TU-R “Report ITU-R M.2370"IZ&NIE, BANASILT—RESEY V&, 2020FD62[EB/A]($9191ThpstE H) M.
LRz H5 T, 20254 (2607[EB/A](#91,870TbpstH ). 20304 125,016[EB/A](#915,500ThpstE &) &% 5,
ZTD536. ETADIEVIENTREREL, 20254 (249440[EB/A](#91,350ThpstE ). 20304 12#93,760[EB]
(#911,600TbpstEE)IZEAHIENRIAFNTEHY . 2030F R R TIEH 75 REEZHHLH LTG5,

EETAMNREEL 55%ICET S, COFER. 2021 FIZIFENAILNSEVIDEERDFT0NEE TA I EHH B K

N\

. y,
ENAINT—E25E9H (FFTVTr—2a  BI[EB/A]) [Ericsson] ENAILNT—E25EvD (T—32414FBI[EB/A][ITU-R]
FEF YK E(2015-2021) traffic/month
I7AILEH 19% | BF 37% 6000
DD ITSOTY 25% | SNS 41% 5000
VI 7A Y O—K 35% | EFH 55% @
w 4000 -
™ 3000 -
2000
1000
20 In 2021, video will 0 ; ; ;
account for around 70% 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
of mobile data traffic M Non-Video mVideo mM2M
10
2020 2021 2022 2023 2024 2025 2030
(| Video + 57 o1| 144| 226 353 543| 4,394
Non-Video
—_—en_ o=l _
2015 2021 2015 2021 2015 2021 2015 2021 2015 2021 2015 2021 M2M 5 8 14 23 37 64 622
| ing Web Software Audio Social Video
browsing download networking
H{FT) Ericsson Mobility Report (Nov., 2016) HFT) ITU-R “Report ITU-R M.2370"%&IZMRIYE R

9




BXRIZETHSEVOHEE (—HEH) g

B P REMGBARICETAHNSEYIELTIE, LRI FIADIZE . 20204 125965Tbps (£I20[EB/A14H &), 203042
#93,500Tbps(#91,100[EB/AJ#EH)ITET S, TRV FTUA DIFZE TH-TH. 20205F(12£940Tbps (¥913[EB/A 14
). 203041 #9840Tbps(#9272[EB/ B 1M H)IEEICLHAENFTEEIN S,

B ZHEERICEINE., 2020F R R THT7EIRRE., 2030FR R TH7.53IRBENE TANEVIIZLEAIENFEEIN ST
. LI F)ADIFE . 2020 K 5 THI43Tbps (F914[EB/HHE ). 20304/ = T#92,600Tbps ($9850[EB/A]
HB)ZETAISEVIREOHIIENFEIND, M2MLSEYY (X, 20205 2 THI1EI55, 20305 = T1.2EF8

N\

L EIGHIENFRINTEY . BUSO T I r—aEiibd, y
5,000
e FE T e T TRETA

4500 |00 EEIRSEYY =8= dfIbSEYY =4 -FISEYD

#000 0I5 ZE
— /370 1%
& 3,500 #7370 {,/:,
e} o
E
R 3,000
U
in .
-~ 2,500
A <
%
QI\ 2,000 - 2015 # %
< 1,500 o #NT0fE
A o -~

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
HAT) FEER LYMRIHEET
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nTus,

B R D5GHE R THH5G PPP (Public Private Partnership) Tl 5GIZHIT-HAERAFEEZHEL THY. 5G
FRICBTAFRRYENT—VDERIC OV TEHRETZTO TS,

B S5GTIHAREEROS—LLRAGEZENBELINTEY ., TOERICE T TRERIZOVWTIFYIIITF T
HAREEFIENRIRER R T 7 A N—FH I EHLDBELINTINS,

B ARO, 7ORARYRT =D FHEIFRIZELNTIEL, PON (Passive Optical Network), ARN (Active Remote
Node), MP2MP (MultiPoint-to-MultiPoint), R 7L —LR—XD AR/ —FEFEFALTUKDELHH LS

N

fixed core

network CEH]
/J ' regional

central
e
compute clou
PNFVNF

OLT: Optical [ine Terminal
ARN: Active Remote Node

)
small cell home
site |

>
Plicgy >
WI',—e/ -~
macro_, s
cell site |\ . or storage 1006G/%
r ULl compute
| storage PNF]VNF storage
compute < compute
: pNFIVNF|| edgecloud @ & Z PNF]VNF
o 9 )
52 sl &
b Z

A central office
~

O
small cell p ARN
: small cell
site ;
site

home SME

1/

-—

10G
fiber

home

-

macro

cell site

—— —

small cell

site

=t=small cell
site

SME

HiFT) 5G PPP : “5G Vision — The 5G Infrastructure Public Partnership: the next generation of communication networks and services” (Feb. 2015)

Dr. Simone Redana, “View on 5G Architecture”
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NWHSBED = E 1t (SDN. NFVE) [Z&>TRIMNEH D H ? I

B MAETI) Y—ERREBEREOI 1) F BRELGRVNT V)Y —R (FEBE REEH.
WaeHF) T REGRICDEGEFRATESRIICRLIENHFIA TS,

BANDWIDTH DATA CENTERS SOURCE|Hong Kong ¥ | DESTINATION [Sydney v
B NWHEEFERLTHL, ERICEBESNSET
a_ﬁii-ts ﬁ H 75\ 6 ﬁi@ﬁzﬁ 75‘4[2\% 1 Mbps 5000 Mbps 10000 Mbps
B —EEEL-NWOZETHE(IKE € ouration (i) London e
- > NewYork ([
7] Tokyo : Q San Jose :»,‘_\ - \‘
1 hour » hours 730 hours Hong Kong :\ = Los Angeles jy ) Jersey

VS Weeks Months :\‘ Jaipei
8 Singapore Q
-\ H . & 7N . R A Sy 3 {_> LATENCY @
SDNNEY || W NWERHELFWERBoT=b, BHBALHAT

, [=] = Low Standard Best Effort Sydneyr :;‘O

B FIRARRISIECT, Y —REREICEE A6

Estimated Cost: USD 1.73 —
nt of Presence \‘ Amazon Direct Connect Q

HIFT) https://www.telstraglobal.com/products/connectivity/pen

ARURRNW TAARNW
oTRNW BHEEITHANW

’ BEAA—FYE
NFVL A — U 7 Q
(#aEfRA81E) . 3 B

SDNL 1YV —
(NW{RZ81E)

W

EREEE

13



NWHEED B EEICRIT=-RYEHEH O

— = TR

OpenDayLight OPNFV

B OpenDayLightld. Linux Foundation|Z&>T20134FIZE% IS
nzEFATHY. OSSTSDN PlatformDBAFEEHEDH TS,
ROF— BIEBEE. VZIREEEENSMLTHY. BRI
E M4} T. OpenDayLightZ £ FAL=SDNV) 2 —>a U h\iE A
TREAIN TS,

B OpenDayLightld. SDNTZYr T4+ —LEWSHIERFITTHY.
T4 (Southbound) [ZZ#ERYET—IZFINBARETH S,

HEEDHTS,

B OPNFV (Open Platform for NFV) &, Linux Foundationt? 71
DHE, 2014F(CHRISNE-TODTIRTHY . NFVDOSSE

B Ak BEEFRENERBERKTITOTESBELREEZ. R
RAN—k2z7 ETRBERTLERALRET 5-HDEMEHA
THd, TyoavEa—TA42 T EFEADFRLPFINTNS,

Boron: Platform for Network-Driven Business

‘Graphical User Interface Application and Toolkit (DLUX / NeXT UI)
Independent Network Applications !

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Embedded Controller Applications

Network Abstractions
(Policy/Intent)

+ Atrium Router ]
+ Cardinal + Netvirt 1

+ Eman
+ Genius
+ NAT Application

Data Store (Config & Operational) Service Abstraction Layer/Core Messaging (Notifications / RPCs)

Additional Virtual &
Physical Devices

<

OpenFlow Enabled
Devic

____________________________________________

____________________________________________

OpenDaylight
OpenContrail

Data Plane

FD.io

Data Plane Elements
(Virtual Switches, Physical
Device Interfaces)

7 ) OpenDayLight HP

Contraller Platiorm Southbound Interfaces &
Services/Applications Pratocal Plugins.

Upstream
Project
Collaboration

2

) th12H 2D SDN/NFVESED OSS (Open Source Software) M ABESN TLINSAY, S TIERFJMZEED EL T, OpenDayLight. OPNFVEERRY £ 11z,

 :OPNFV

Integration New Features

Alignment Functional

NFV

Installers System Features

Composition Performance

Continuous Integration / Continuéus Deployment

— —
Documentation
Ty

HFT) OPNFV HP

Copyright (C) Mitsubishi Research Institute, Inc.
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B Telecom Infra Projectld. 2016%EIZFacebook M FEL TR SN - THY . FIEFEERTEEBEN. A—T o H/N\—FKHz 7T
AV IDSEBEERTEALSIIHAIEZEMELTEEEITOTLVS, Facebook(Z. 2011 E(CH—/NFED/N—FOx 7 DR H L
BDA—Ty—R b Z#E T S48 LT, OCP (Open Compute Project) Z31b EIFTHEY . FCTHEMR-/ONDE2BEEE
BREITAVIIICRBREALESIELTLNS,

TIP (Telecom Infra Project) D& &f

Open Access

Media-friendly MEC (Mobile Edge Computing) DA —7> - 7—%745

Solutions F, 5473, VI T7EERLT, RAN (Radio
Access Network) [CBWTH—ER 75— 3av%
BE-RETTREET DRI XEDRM

Opencellular — BEARFC, IRILF—PENLL AT FURBSEER

Wireless Access
Platform Design

(EFEEL) TV ERAT Iy T+ — LR UVBEGREITI%5
T—XTIOFvRUTHAUEREE

People and
Process

EEXEOTELGERERES LI LA DOTOLRE
ET%D—9‘&7577—4Z%’éé¥ﬁ‘d‘6f:&>0):!51:7_-4
T

System Integration
and Site

W ERTEDONAIZENTRBETIREEDFHVAET
Y—ERZRBT SO EHHUTERARNREOS LS

Optimization FEWRIVRY—IURY)2a—23 FFRALEZV AT A
AT L—avIZRYKED
Backhaul Open Optical A—TiDWDMN Ty MR H A EET B,
Packet Transport A—TUHDWDMY R T LIZIE A—ToSAV DI RT L
LRI, FIURROF ERVNT—HEE, /Ny KiRE
IL—EE MmN EEND,
Core and Core network A—ToaATDYIZIRT—FTIOF v . 54T3Y. YTk
Management optimization DITAAYY . APIEERLT, |EIATHRVET—OD

Y—ERIT7TVr—avOLIEERE

Greenfield telecom
networks

YT —IDISEVIEEEREEL. RV —0 D%
BHICER ARG ESEEEIL R T 5DV ) a—3 %
R

15
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(B H—EXFAERANORLE, TOEBRETRETIZEFNRENLLY . A OTNTLDOBXEIYENL |
)V —R (EI#R. NWHEES  NWHEEF) ZHHEICHBLEGA L, Y—ERXZBE - ERT 5 LITH D,
B FABCHLT, BUEY—ERAREZRMTIREZEIFXZEN LAICO T TUNKIEIZGRDHIENFES
NEN . BULY—EXREEZER - RBTETVEINEREL - R T HSEHEADDEITLE>TLLKD TIEARL
A\

FAZICHLT. Y —EXRREZRIET S

BEEDHAEWREN, Y—ERRHIZH
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SERFEPDELEDLNSEE Q

YOIz TIb A =TI —RIEDNEH . FERIZU R T LE
HBE-BRHTFREIZ, DevOpsDEZ HELBEL T, ERER
Bk R RER AN ZHEEELLEAS, YT —ODEE L
FEDHTITLIEIZ,

FRAEZ. BoD=—X(FE. BE. REF)ICISLT. £
NISRBLR R VST —0%  WEGRICH BRI FIARIEE

(:o

FAEX. BoO——X (#EE) ICIEC T, FERICHEEFED
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