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OIF: Optical Internetworking Forum, MEF: Metro Ethernet Forum, ONF: Open Networking Foundation, OCP: Open Compute Project, ODL: Open Day Light, TIP: Telecom Infra Project,
NFV-ITI: NFV Interoperability Testing Initiative, OSM: Open Source MANO
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20173 B IZFA/YTLaLh 151 % (Amdocs, China Mobile, Ciena, Deutsche Telekom, DELL EMC, Ericsson, HPE,
Huawei, IBM, Intel, Infosim, NEC/Netcracker, Nokia, Orchestral Networks, Telefonica and Viavi Solutions) &E#L .
A5 EITFHFERREE YAl OEEXR IO T, SDNINFVEEEFRALE-RVYNI)—OEEBEOEHILDEY AE&E,

X PIZILL EIF-EVSHE (T H DD WebH A M OREHERF I LARSN TG ER

Realtime Network & Service Management Further Activities

« To automate further
operational activities it is
important to look beyond the
virtualized applications

« RT-NSM is a new concept to
achieve zero touch
provisioning and real time
assurance

« New analytics approach
should provide better
prediction and trend
estimations

« Consistent use of YANG (RFC
6020) for data models

L
#—4# Execatica reference pomnts | Other reference points _|_ Man HEV reference points

AR5 R) http://cloudify.co/brochures/DTAG_the_way_to_a_software_defined_operator.pdf
$}3E F ) https://mww.telekom.com/en/media/media-information/archive/new-approach-for-managing-networks-487382
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Convida Wireless, ETRI. University of Luxembourg. Intel, MeadowCom. Portugal Telecom., Samsung. Verizon.
WINGS. Verizon, Xilinx, ZTEZ 20t LA EAS L TLVS, 20185%F3 A B s T, Use Cases. Requirements, Context
Aware Policy Modeling(Z# U TFinal drafth’, System ArchitecturelZ DUV TIZEarly drafthM g HEN TLVS,
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H FT) https://portal.etsi.org/Portals/0/TBpages/ENI/Docs/ISG_ENI_presenatation.pdf
HiFT) https://portal.etsi.org/Portals/0/TBpages/ENI/Docs/ISG_ENI_Presentationv2.pdf
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4 meetings per year: 2017Q3 - Beijing (hosted by CT), Q4 - UK (hosted by Samsung)
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security
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Network fault identification and
prediction
Assurance of tight service
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Policy-driven IDC traffic steering

Handling of peak planned
occurrences

Energy optimization using Al
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Capabilities against distributed cyber-attacks

Capabilities against network failures

Capabilities to dynamically improve the
performance of the network and the QoE of
the users.

Uwgbu ERSITY OF THE @"_Imm
WESTof SCOTLAND 507 Route

ubiwhere

i'- Pt =T o e o = T
-

Cmalive Systama
@

EER EXTERHAL
AN EYSTEMS
SON ACCESS
SELFMET APl BROKER
LAYER
SON ANALYIER AUTONOMIC MANMAGEMENT VNE/PP
AUTONOMIC AGREGATOR ONBOARDING
LAYER MONITOR ORCHESTRATOR (MFVO+)
ORCHESTRATION
& MAMAGEMEMNT
LAYER
SOM CONTROL PLANE (WNF CONTROL)
CONTROL
LAYER
SDM COMTROLLERS
SERVICE
NETWORK SOM VNF DATA PLANE (VNF DATA + CONTROL)
LAYER
VIRTUALIZED INFRASTRUCTURE & MEC (NFVD)
INFRASTRUCTURE
LAYER
METWORK PHYSICAL INFRASTRUCTURE (MFPI)
MAMAGEMENT MAMAGED
INFRASTRUCTURE I:I IMFRASTRUCTURE

HFR) https://selfnet-5g.eu/wp-content/uploads/2017/05/SELFNET-Flyer-2017.pdf
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Figure 23: Full scenario architecture with TrustNode-Physical Network Function, adapt-
ing the functionality of Open vSwitch, IPv6 Traffic Shaper and Network Packet
Marker.

HFT) https://bscw.selfnet-5g.eu/publ/bscw.cgi/d74902-5/*/*/*/*/*/DOI-D3.4.html
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NSFTIX, a>vEa1—%(CSR: Computer Systems Research ) RURvrTJ—22 X T L (NeTS: Networking Technology
and Systems ) DHIRFRAFEEHET SO DHERAETOI S LEEML TS, 2017FEDFEITICSR/NeTSHHE T,
6,0005 KL THY., KELFEFBBEL G RICEFLI00~150DHRTASIMFIRFE,

NeTSTIE. KE<4DD 7 H

B Network Analytics and Management

B Wireless Network Architecture and Protocols

B Next-Generation Virtualized Networks/Infrastructure

B Optical Networking )

DRRFERET—ZH5ELTHEY.

Network Analytics and Management(Z& LY Tl self-configuration,
automated network managementE N RI—TIZEFN TS,

F7-=. Next-Generation Virtualized Networks/Infrastructure Cl&.
SDN/NFVEDHEiTEFRAL-RERYET—2(2E LT, B892 7E
JY—ANEILTHIEENDEEDEYAENRI—TIZEFTNA TS, .

2017 EEIZRARSN=NetSTOY S LD

“LayBack: Layered SDN-Based Backhaul Architecture and
Optimization Framework for Small Cells and Beyond” Arizona State
University (507 KJL)

“SMILE (SMart and Intelligent wireLess Edge framework) - Towards
Smarter Network Edges for Next Generation Networks” Virginia
Commonwealth University (4973 K JL)

“Configuration Management for Mobility Support in Cellular Networks”
Purdue University (205K /L)
HAT)
https://www.nsf.gov/awardsearch/advancedSearchResult?ProgEleCode=7354,7363&
BooleanElement=Any&BooleanRef=Any&ActiveAwards=true&#results
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Network Analytics and Management

For wired and wireless networks, NeTS invites innovative solutions to the problems of network analytics and management,
such as diagnostics, debugging, provisioning, operations, self-configuration and automated network management. NeTS also
invites innovative solutions to problems of obtaining accurate information on network performance and impairments with a
view to informing users of network behavior and potential bottlenecks. Research leading to an improved understanding and
assessment of network users’ Quality of Experience is sought. NeTS is looking for novel methods and semantics to describe,
simulate and reproduce network state and evolution by better characterization of the heterogeneous physical layers underlying
emerging networks, as well as by novel research towards the creation of representative synthetic datasets to enable
reproducible research.

Wireless Network Architectures and Protocols

A diverse multitude of novel physical layer technologies are emerging. Examples include ultra-wideband millimeter-wave
communications, cognitive radios, free-space optics and visible light communications, high-bandwidth airborne and
underwater communication platforms, and perpetually-operating energy-harvesting ultra-low power sensors. At the same time,
advances in hardware, signal processing, and computing systems are promising an innovative suite of higher-layer services
that can be deployed using wireless communications as a seamless enabler. Examples include wireless localization,
virtualization, mobile sensing, and spectrum measurement. In order to realize the full promise of these developments, network
architecture design strategies, principles and protocols need to be re-visited.

NeTS invites proposals that address architectural and protocel considerations of such greenfield wireless-enabled systems.
NeTS welcomes proposals that are able to address key questions relating to high throughput, low latency, pervasive
connectivity, information availability, reliability, and security, while supporting a rich set of higher-layer services in such
systems. Proposers should consider critical operational parameters such as location management, identity management, user
privacy, user mobility, power/energy constraints, network heterogeneity, spectral agility, and at-scale behavior.

Next-Generation Virtualized Networks/Infrastructure

NeTS welcomes transformative ideas that advance technologies associated with Software Defined Networking (SDN) and
Software Defined Infrastructure (SDI), and their uses. Examples of topic areas include:

o Next-generation protocols for control of virtualized infrastructure;

o Management of virtualized infrastructure, especially in cases where the virtualized infrastructure is dynamically
changing;

o Technigues for mapping of applications onto virtualized infrastructure such that security, performance, resilience and
other properties are preserved or enhanced;

o Approaches to deploying virtualized network functions at scale, and orchestration of complex service chains, Novel
virtualization technigues for wireless networks spanning the home, access, enterprise and cellular network domains;
and

= Investigations of models, platforms, toolchains, applications, and management (e.q., field reconfigurability) of
emerging programmable packet processors in support of software-defined data planes.

Optical Networking

Optical networks are challenged to continue to increase capacity to support the exponential growth of traffic and to deliver an
agile, power- and cost-efficient network substrate that can be seamlessly integrated with future network architectures and
dynamically tailored to application needs. NeTS invites transformative proposals that radically change the capabiliies and
push the limits of networks by leveraging developments in photonic technologies, integration, and signal processing andfor
innovation in network architectures, control and management. NeTS is especially interested in proposals on future ultra-high-
bandwidth systems capable of close integration with computation and storage at performance, power and cost factors superior
to today's high-speed systems. NeTS also invites proposals that seamlessly integrate optical and wireless networks to enable
agile, low-latency, robust high-bandwidth access networks.

HAT) https://www.nsf.gov/pubs/2017/nsf17570/nsf17570.pdf
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&% AcumosAl

Making Artificial Intelligence (Al) Available To Everyone
b

With the Acumos platform, we're working to create an industry standard for making Al apps reusable and easily accessible to any developer.
Al tools today can be difficult to use and often are designed for data scientists. The Acumos platform will be user-centric, with an initial
focus on creating apps and microservices.

The founding organizations include AT&T and Tech Mahindra. Others are invited to participate as members as the Acumos Project
establishes its governance model.

HFR) https://www.acumos.org/

12



HHESOSSEERAT DM ?

— = [TIR\
T 7—Xb O—k277—Xbk
(T—FTOF . IIFDIZ#ELL) (Proof-of-Concept CEIKH D FIZR)
R EE TDEE

(IHAEE X E TR 7)
HBEEYIAH
(IR TIRELYIZDHHEEE() }
BRR1ITY—IL )T 7 MOSSTHIFR&E
(OSSHLTIE, D RATLEENHREIZTS)

BEEFAR—FEE BRERFNI7—T14hIL
(HERITBIEFREDHER) (REFOTTEXREFLUERENHSE

@ B/ AV E1—2F LA ET. VI I 7ORB ERILEEEZ LTS,
(B OB IXNEBEXICEFEIEAZENTTEE)

@ 0SSTOY Y ERBETHET, BifiDA RIS T HERIEEEDSEEDIC, TAV AT LBEICEELTH,
FTENGERD. (GHEE SFEEOYYST TEEETES?)

13



[EEZIEDPEFRAERYBTICTORT L
4 SDN RESE

— = [TIR\

V=719
v RIP OSPF IS-IS
i
Iy
3 avEa—F1Y
-
E
a AWS Azure/GAE
I (20024F) (2008E)
7 =]
Y
| Winny BitTorrent
A (2002%F) (2003%F)
S
Apple ll Windows3.0 Windows95
(1977%) (1990%) (1995%F)
rvz
System/360
(1964%F)
xzstmm 0
1975% 19854 19955 20054 20154

Copyright (C) Mitsubishi Research Institute, Inc. 14



_— N O — - ~ Y
[BE)TO21—I/ TA—FLBENGIA—FITP—X A .
FfER T [ ITURISOFAMMEMITOEE | BALOHIEHDEESENSE |BEODHAHIEEDEAL., OSSHE

{EHEBEIZHE LT, BBREICESH LN | L, BRBEEICHITH2ERNDEE | R -2 TEH5ZIREM,

=FHmEEBL T, RIBTEEL | WEIEELTRIKE F<a—rZERHEIHIEFHIE

LTHEY., HBBIEFLITHEL,
MIBL, TA—SLIZHLEETDIEEEHD
SNEZEF | EICEORKE TELEANEFE TEOEANEFE
NHEYE | EEEXE EELEXE Y—Ra—K
FSF SourceForge Linux Foundation
(19855 ~) (1999% ~) (20075 ~)
0SS
B = E
Apache Foundation GitHub
(19995 ~) (2008%~)
IEEE W3C
i (1963%~) (19945 ~)
74—=7 N
=4 o IETF
(19865 ~)
52— (19065 ~)
=¥ ITU ISO
(18655 ~) (194745 ~)
19004 19504 1985% 20004

15



R

SR > 5 i 3

¥

16

SHOFEERDEDS.7TO—F ((1—) -
. A
EEE7ER : A—7Z2> A/ N—>3 >0
TR EEIIL. BT AEERERUINCE
BAEHAHIETNENE PR - KESRESOMRNEIRHFEL.
SEE T BIIBICTI DA X4l BRI SEIEE A (CERV S 2 bR s SN B 4AIEE
! !
ERREE{L /SIS %EL T, BRAART—I7FNVEF—RITHOEEN %
WEMARICHITIERRSR AL EVEAS, EAGERFIEEIIL.
BT 2HERRET =0 BN RIS AT A 21
X RERKH/ I)1—>avElcEoT. ¥ FRMBHEILTH, FHARIR(FIES )H
TGS FREh LIRS HY) : BbY. HE(LEEHSNELWR 5
.............................................................................. IO S
IS 2= r ZEY
BRTIRT—IFNI—ZHBL,
: —z—m:»&%% tﬁ«'{ﬁﬁﬁﬁﬁ%»&
EhINERE SRROERERE, A—TALBEELEL.
AF—FN G- CEET LIRSS
A a3 1
X BoTHLE BE7 7Y 72—2—5&H
: HO-ARBEIAVAFLERRETVAI5Y
(LY BB AICRIBROBE(RF—IH -0 S/ BHF LN OHESN S) &



ICTEEIV = 7EEBRDIK;

— = [TIR\

FDith
(ZRILF—,
TRBER)

TEEFRHZEER
TELSHEFL

EEJECES
(B EnEER)

— =2 —RTlE, T—ILF7>

H#w O TlE, 2000 ££/Z600 A (V=
RL—575Y, 2017 EE/Z[F2 A /=,

rHY/IzaE2—5- T =FE

D BEFE)

BRFRA—S

IS NS O FFHAEP TR NGV HAO—

17

200 A £EH
ERLR

(&FERE Software

Engineer

WF, AT EFREFDIEF TIAEH 07
KRR AEZ DR R IEFIC

BEx 20105~
(loTYk)
WebA>225
S H—ER s
(SNS/H — L\ Z) 20004 4%
IEEHR AT L
N
<% 19904 & ~

A 1EFZFH /=17 THS, NEIA# D
BHEFDRYMA LB ELD TILHLD 2




ATE&TIZCHEITHAMBRLDEYHA —

AT&TTIE. SDNINFV., X a)T4. T—R3T7FII R NoTEREMDEM ST HAMERERT =012, A EHS
ZOLI-MREZETHAMEERTHEYL. BT HFHERLTEY . EROE-OITHEOREEZLDEEEZERT,

Home  Poople  Planer  Possiblies  Ecucationinzisttves  ResponsibioUseof Technoiogy — Sustainability Beporting  Biog  2025Gonls  SitoMap

ATET -

gasplre

We need experts in a variety of software specialties. These include network
function virtualization, software defined networking, security, data analytics and

: - . . ATA&T Aspire creates
the Internet of Things. Many of these technologies will be running on open connections that
. . drive innovation in

source software. We even need our non-technical workers to be versed in those education. Together,
. . these connections

areas. Our salespeople, lawyers, accountants, recruiters, marketing experts and are helping students
. - and communities

more also need to understand where we're going. across America.

We know what we need. Rather than wholesale hiring of new talent from
outside, we chose to place a bet on reskilling our people. Our Human Resource
experts have outlined the plan. They're continuing to drive our effort to help
employees expand or learn skills for the future. Some of that training is internal
at AT&T. But we knew we also needed some outside help. We're joining forces ~o@ODEEn
with organizations like Georgia Tech, Udacity, the University of Oklahoma, Pace
University, Champlain College and others. Furthermore, AT&T provides targeted
tuition discounts to 32 universities like Stanford, Boston University and NYU-
Paly.

HiFIT) http://www.about.att.com/innovationblog/building_workforce HiFT) hitp://about.att.com/content/csr/home/possibilities/at-t-aspire.html
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