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“Extreme Flexibility”
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Network Softwarization

Network softwarization is an overall transformation trend for
designing, implementing, deploying, managing and maintaining
network equipment and network components by software
programming, exploiting characteristics of software such as
flexibility and rapidity of design, development and deployment
throughout the lifecycle of network equipment and components,

Draft Contribution at FG IMT-2020 as of 2015/11/6
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Wireless

AT&T: Transition to SDN 'changing relationships' among
vendors

20205 E CIC75% D7y N —Utkeez{RA81E
by Colin Gibbs | May 25, 2016 8:26am W CHLUR(CERESIGEZI N YT

2y NID—=0YVD DT 7% 9 I HEFTTHWHSAREA]

202085 K C(Z0OpenSourceDFIAZEZ50%(CfmEDD
DALLAS -- AT&T (NYSE: T) is transitioning to software-defined networks (SDN) perhaps more
aggressively than any other U.S. operator. And Susan Johnson, the operator's senior vice president

of global supply chain, said Tuesday that transition provides a way for AT&T to increase the number
of vendors with which it does business.

The nation's second-largest carrier has said repeatedly that it aims to virtualize 75 percent of its

network functions by 2020 to help speed the deployment of new services, make the allocation of

network resources and bandwidth more dynamic and flexible, and reduce network costs by

decoupling network software from proprietary hardware. Meanwhile, it doubled the amount of open

source software it used it 2015, and is on track to have 50 percent of its software be open source by
2020.

http://www.fiercewireless.com/wireless/at-t-transition-to-sdn-changing-relationships-among-vendors
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Network Functions Virtualisation
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“Extreme Flexibility”
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SCumir Network Slicing& (& ?

Slice = An isolated set of programmable resources

to enable network functions and services
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Network SlicingDZ i EZ:

“.--a slice is defined as an isolated set of computational and network
resources allocated and deployed across the entire network”

Akihiro Nakao,
“Network Virtualization as Foundation for Enabling New Network Architectures and Applications”
IEICE TRANS.COMMUN., VOL. E93-B. No3 March 2010

“Slice = a set of resources reserved across multiple network domains”

Akihiro Nakao, “deeply programmable network”, ITU-T Kareidoscope 2013, Kyoto, Japan

“Since 2008, we have conducted our research on continuously evolve-able
network virtualization infrastructure, proposing the concept of “slice’, i.e.,
a set of isolated programmable resources so as to implement new
generation network protocols and services.”

Akihiro Nakao,

“Research and Development on Network Virtualization Technologies in Japan”

NICT Journal, Vol62, NoZ2, 4 Core Technologies for the New-Generation Network

“The GENI Book”, Springer Press, http://www.springer.com/us/book/9783319337678



Network SlicingM s

JP US/EU/BR/CN Worldwide

Phasel

2002- PlanetLab (US)

2005- PlanetLab JP
2005- PlanetLab EU (EU)

Phase? | INWGN!!! 2006- Onelab (EU)

2007 Super Charging PlanetLab (US)
2008 VNode Project 2008- Onelab2 (EU)
(NICT/Utokyo/NTT/NEC/ 2008 GENI Kick Off (US)
Hitachi/Fujitsu)

International Federation (Slice Stitching) .

2011 VNode/FLARE Project

(Utokyo/NTT/NEC/ 2012 OpenL_ab(EU)

Hitachi/Fujitsu/KDDI) Fed4Fire (EU)

FIBRE(EU/BR)

2014 03 Project SDN W NFV

(NTT/NEC/ 24 GEC’s (ONF,

Hitachi/Fujitsu) ITY,

2016 P4 (US), POF (CN) IEEE,)

Global Experimentation for Future Internet (GEFI):

2016
Phase3 2016 Network Slicing for 5G/loT, Network Softwarization

Brazil — EU - Japan — US collaboration
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SCmr  Network Slicing /Softwarizationdd 3 &
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SCumir Internet of Moving Things
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Google Maps picks up mapping analytics and
visualization startup Urban Engines

Brian Heater (@bheater
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5@"5{1!"!5 Network Softwarization and Slicing

‘The Fifth Generation Mobile Commnications P

Applications & Services with various requirements (M2M/loT, Content delivery, Tactile)
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5Cwmr Softwarized LTE in A Slice

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

2016/12/7 ITU-T FG IMT-2020 Workshop DaylCc TS5 T E

elNB UE

Slice 1

\\\%
'

Internet

C
m

Slice 2

4/

Internet

- - -

17 . 17

016 The Fifth Generation Mobile Communications Promotion Forum



SCm F

P (27—
RAN Sliding

]

Wireless Orchestrator

End-to-End Network Slicing $zfitT5&4 .58

1517

---------------

Mobile Orchestre tor

e R I:%Eiﬁx;

Core Slicing |

vioblle Function Group

-——-——-——-——-——-———.~

HSS

~

UE RRH 1 s-Gw : MME
EPC
1 1 )
[ ]

ln_ln

o T -

-
,/

\\

IR ERR R
FH/BH Slicing

Network Function Groug

MEC

————————————————————————————————————————————————————————————————————————

5|7t FG IMT-2020 Ph2-AH Ph2-05-04 {Z1EZX

18123

&&=

Cloud (DC)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
|
I
1
/

Copyright © 2016 The Fifth Generation Mobile Communications Promot;!irﬁorum




SCuvir Slicing Standardization

“The Fifth Generaton Mobile Commnications Promotion Forum

2016/1-6 2016/7-12 2017/1-6 2017/7-12 2018/1-6 2018/7-12 2019/1-6 2019/7-12
D Circular Letters & AddenduUm
" % Require_ment; Eyalua ion Criteria, & Submission| Templates Proposalk “IMT-2020”
" Evaluation
ITU-R Require Workshop
(IMT-2020)
S, 74 3/8-11 5/17-2p 9/69 12/5{9
ITU-T @Soul @Beijing @ @Geneva
(FG- PalojAlte I | ru.rse13
Study on a Next Gerjeration
System Architecture L====|TR 23.799
SP-160227 Study on Architecture for

Next Generation System
Study on the Securify Aspects \

of the Next Generatjon Syste 73
l;? (5A3)

TSG-SA#77 or TSG-SA#78:
NexGen stage-2 freeze.

\
Vel

< SP-160227 o
NexGen TR completion Approval ,’TSE-S \#74 Tse-s;#77
3GPP SA2 of SA2 WID 2016/112 2017/9
SI Study on Ne¢w Radio|(NR)
Access Technglogy
y RP-161214 Release 15 Release 16
A GLOBAL INITIATIVE II.
S8801 L TSG-RAN#75 TSG-RAN#7 TSG-RAN#80 TSG-RAN#86
: 2017/3 2017/12
3GPP RAN3 Study on New Radio Access M 7" - 20s/e A
Technology: N#78/RAN#79: Stage-3

freeze for Non-Standalone higher
ayers (including components
common with standalone).

Completion target TBD. 6 The Fi - - icati i
. N . ] X e Fifth Generation Mobile Communications Promotion Forum
Mitsubishi Electric Confidential ©2016 Mitsubishi Electric Corporation

Radio Access Architecture
bnd Interface




SCmF  ITU-T SG13 IMT-2020
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e 2015FF4AN ST F v TR ZBENE UTHIE., J1x—X1, Jx—X2% BT, 20165 128(CRT

« FHE(ENetwork Softwarization/SlicingdDWG(NetSoftWG)Z5GMFRY ND—OFEBax & U TES|

« NetSoftWGIZT T —X1(CT8OR—ZLUE. T —X2(CT130R—Z LU DR E X 5T

o 2016FERIREE(CTWorkshop DaylC TV I M IT ZALSNIZTEEBE1 > I 5" XA T1 AICRNEIT D5
TEZERKZFE. KDDI, HIZ. NESIC, BfHKE. HPEKDOHETEEUTEREK

o 20174FEN S (INetSoft WG (EStudy Group 13(CH U\ T Question C (IRFR) & L THk:

ITU TSG13 ITU-T SG13
(2015.4) (2015.12)
FG was formed FG phase-2
& o a A A A A A
o # #2 #3 #4 : # #2 #3 #4 oy .
: Meetng meetng  meetng meetng  : meetng Meetng  meetng meet ng Existing Technologies Analyzed
: (20156) (2015.7)  (2015.9) (2015.10) : (2016.3) (2016.5)  (2016.8/9)  (2016.11/12)
Network Softwarization
: Architecture, QoS
Gap Analysis of existing Compiling recommendations on Fr onth_aull Backhaul )
technologies, such as NFV/SDN, enabling technologies Emerging Technologies(ICN)

and so forth. source is also planned.

ICN/CCN, Fronthaul/Backhaul, 1/‘ Prototyping, Showcases, Use of open
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- EU-Japan Collaboration Project Proposal

SG!Pagoda 56' =

PAGODA

Federating Japanese and European SG Testbeds to Explore Relevant Standards and Align Views on
5G Mobile Network Infrastructure Supporting Dynamic Creation and Management of Network Slices
for Different Mobile Services.
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“A network slice for every service”

Call: EUJ1-2016 - 5G - Next Generation Communication Networks
Coordinators: Tarik Taleb and Akihiro Nakao

E-mails: tarik.taleb@aalto.fi and nakao(@nakao-lab.org

Phone: +358-50-435-2325 and +81-3-5841-2384
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SCumr LTE in A Slice in Operation

EPC D-plane docker instance
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