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21Vianet Global Ltd.

2600Hz

2wcom Systems GmbH
Aarna Networks

Accedian Networks, Inc.
Accelink Technologies Co., Ltd.
Accelleran NV

Accenture

Accenture Solutions Sdn Bhd
Access Communications Ltd
Accucode

AceAXxis Ltd.

ADLINK Technologies
ADTRAN

ADVA Optical Networking SE
Advantech

Aeronet Wireless Broadband LLC
AESP Green Energy Inc
Affirmed Networks

Africa Mobile Networks
Air-Lynx

Airmesh Ltd

Alcatel-Lucent China

Alertry

Alpha Networks

Alpha Wireless Ltd

Altiostar

Amarisoft

Amdocs Software Systems
Amera Networks

Amitec Electronics Ltd.

AMN

Aparna Systems, Inc.
Aricent

ARK Consulting, LLC
Artesyn Embedded Technologies
Asian Institute of Technology
ASOCS

ASTELNET LTD

Athonet

Avanseus Holdings Pte Ltd
Avanti Communications
Avench systems Pvt Ltd
AVIAT NETWORKS

AW?2S

Axiata Digital Services Sdn Bhd
Azcom Technology

B.Yond

BaiCells

Bandwidth.com

Bandwidth10 Inc.

Barnet Communications Ltd.
Beanfield

Bearcom

Beitz and Daigh Geographics

Bell Canada

BELLTOWER ENTERPRISE LIMITED
Benetel Ltd

Benocs

Benu Networks

Bharti Airtel Limited

bluesource — mobile solutions gmbh
Bluestream Professional Services LLC
BodyTrace

Boom Energy

Brain4Net

BRCK, Inc.

British Telecommunications Plc
Broadcom

BroadSoft

Brody Associates

Bwtech

Byte-Focal

Cable Television Labratories, Inc.
CallFire

Cambridge Industries USA, Inc.
Canonical Group Ltd

Caribsat & Veldissimo Telecom
Cavium, Inc

CC Squared

CDC Group plc

Celestica

Cell C South Africa

Century Link

CESNET

China Communication Technology Co., Ltd
China Mobile (Hangzhou) Information Technology Co., Ltd.
China Mobile Research Institute
China Unicom

Ciena

Cigna

Cisco

City of San Francisco

CLAdirect, Inc.

ClariPhy

Clear Blue Technologies

Cloudnine

CMNG Capital

Cogo Technologies Inc

Cohere Technologies Inc
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Collinear Networks
ColourBlue

Comba Telecom Networks Limited
Commscope

ComTech EF Fdata
Contela, Inc.

Coriant Operations, Inc.
Corsa Technology

Credit Suisse

Crown Castle Solution
CSIR

Csquared Ghana
Cssquaredb Technologies
Custom Connect BV
Custom Technologies
CyberTAN Technology Inc
Daisy Group

Darkblue AS

DataArt Solutions, Inc.
Davis EBI

De NOVO Group

Deloitte Consulting LLP
DELTA Computer Products GmbH
Delta Networks Inc.- DNI
Deutsche Telekom

Diego Besprosvan (Individual)
digidesk

Dimark Software, Inc

Dirk Anteunis

DISH NETWORKS LLC
DragonWave

Druid Software Ltd

du

Dysrupts

Eagle Photonics PVT LTD
eBay

ECI

Ecole Supérieure Polytechnique
EdgeConneX

Edgecore Networks

EE

Effdon Networks

EITC (du)

Elliseaum LLC

Embratel

Entropy Solution PH Inc
Epson Electronics

Equinix

Ercom Inc.

essmark technologies

Etheric Networks

Ethoplex, LLC

Etisalat International

Eutelsat

Eventum IT Solutions

EXFO

Facebook

Fairwaves, Inc.

Federated Wireless

fhi360

Fiberhome

FiberLink Lda

Finisar

Fireside Group

Five Nines Network Engineering

Flex

Flexfinity, Inc.

Florida Atlantic University

Flowzo, Inc.

FPInnovations

Fraunhofer Institute for Applied Information Technology FIT
Free Space Wireless

FTE Networks, Inc.

Fujitsu Network Communications

Galactic Technology Group

Galaxy Information Technology and Telecommunications
GEANT Association

Gemtek Technology Co., Ltd

Genesis Technical Systems Corp

Gilat Satellite Networks Ltd.

GLOBAL ASSET DEVELOPMENT GROUP
Global Edge Software Limited

Globalways AG

Globe Telecoms

Green Republics

GTA

GTT Europe Limited

Hantele

HARMAN

HCL

Health Care 4 All International

Hetrogenous Communication Technologies Pwt. Ltd.
Higher Logic —

Himachal Futuristic Communications Ltd.
HMI Services Inc. — A Henkels & McCoy Group Company
HPE

Huaxin SM Optics Tech.ltd. (Chengdu)
Hughes Network Systems, LLC
HYPERNET TECHNOLOGIES LIMITED
Hyve Solutions
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ibb Consulting Group
iDirect UK

iDocpro Itd

IDT

IIT Bombay

IMEC

Indosat Ooredoo

Infinera

Infinite focus GS
Inflectiontech Ltd
Infrastructure Operations Technologies
Innoflight, Inc.

Inphi Corporation

Inspired Futures Ltd
Instant Data Centers
Integrated Device Technology
Intel

Intercloud technologies
InterDigital

Internet

Internexa

lonU

Ip Access

IP Access UK

1Qonline

ISOCEL SA

ITOCHU Techno-Solutions Corporation
Ixia

Jabil

Juni Global

Juniper Networks

Key Bridge LLC

Keysight Technologies Inc.
Kontron

KPMG

Kuiddle Pte. Ltd.

Laboratorio de Telecomunicacoes — Univ.Federal do Espirito Santo

Lanner Electronics

Lattice Semiconductor Corporation
Lekha Wireless

Liberty Global

LightRiver Technologies, Inc.
Likusasa Engineering and Contracting Ltd
Lime Microsystems

Linker Networks

LITE-ON Technologies

LiveU Ltd.

Lumentum Operations LLC

Luxar Tech, Inc.

Malawi Telecommunications Limited

© NEC Corporati

(2017 10H K RDWeb(G#k)

Manifold e-Connect Limited
Masar

MasTec North America, Inc.

MEG PERU

Mellanox Technologies Inc.
Mercy Corps

Micron Technology Inc.
Microsemi Frequency and Time Corporation
Microsoft

Millicom International Cellular SA
Mirpur University of Science & Technology (MUST), Mirpur
Mitsubishi Electric Information Systems
Mobiadd

Mobile Internet Ltd

Mobile Services Internatonal
MOBITcom

MojaTatu Neworks

MRV Communications

MTN Group

MTX Connect

Multisource

Multiven

MYCOM OSI

MyRepublic Group Ltd.

Nae

nbn

NEC Corporation

NeoPhotonics

NeoTech

Neotel (PTY)LTD

Nephos Inc.

Neptuno Networks

NetApp, Inc

New Skies Satellites B.V. (“SES”)
Nexius

Nextel Telecominicacoes Ltda
ng-voice GmbH

NGcodec Inc.

NoaNet

Nokia

Nokia Shanghai Bell

NOS

NS Communication Pvt Ltd

NTS Technology

NTT

NTT America

NTT Communications Corporation
NuRAN Wireless Inc.

NVT Phybridge

ON Telecommunicacoes Ltda.

(2/3)

Open Compute Project Foundation
Open Fiber SPA

Openet

Openwave Mobility

Oracle, Inc.

Orange

Parallel Wireless Inc.

Phase Global Limited
Phluido, Inc.

Phoenix Contact
PivaSoftware

Point Dume Ltd

Politecnico di Torino

POLTE Corp.

Power and Telephone Supply
PSEntityServices Ltd

Purdue University
PYRAMITE IT

Quisar, Inc.

Quortus

Quwilt

R COM International Pty Ltd
Radisys

Rakon UK

Range Networks

Red Hat

Redtea Mobile Inc.

Reliance Jio Infocomm Limited
Remotec Technology Limited
Resonous Technologies

RF Pixels, Inc.

RG Fiber

Rocket Fiber LLC

rrbone

Ruijie Networks

RunEL NGMT

Saankhya Labs

Saguna Networks

Sanhui

Satelcom Telekom
Satstream (Australasia) Pty Ltd
SayCel

Saygo

Schneider Electric

SDS

Secure Cast Group Inc.

Shanghai Institute of Microsystem and Information Technology (SIMIT)

Shanghai Research Center for Wireless Communications
Shenzhen GrenTech RF Communication Limited
Sherpa Fiber, LLC
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Silicom

Silicon Labs

SINET KH (S.I| GROUP CO., LTD)
SIRADEL North America

SK Telecom

SK Telesys

Skorpios Technologies
Skyroam Inc.

SnapRoute, Inc.

Software Radio Systems Ltd.
Solarbora AB

somcast

Southeast University

SPARK ELECTRONICS
SpiderCloud Wireless

Spot on Engineering

Sri Lanka Telecom PLC
ss7ware

StackPath

Standard Microgrid

Star Solutions

Stellenbosch Academy of Science and Technology for Development
Sterlite Technologies Ltd
Strikas Agent Uganda Ltd
SVInnovations, Inc.

Syniverse Technologies
Sysmocom

T8

Taichi Lee (Individual)
Tallysman

Tata Communications Transformation Services Limited
Tech Mahindra Limited
Technoserv

Telbru Brunei

TelcoQ Ltd

Telecom lItalia SpA

Telefonica

Telestax, Inc.

Telia Company AB

Telkom Caribe

Telnexus LLC

Telnyx

Telrad

Telus Communications

Tely

Telzio, Inc

TesTime Limited

The Horn Company

The Signal Connections Pty. Ltd
The Wharton School (U. of Pennsylvania)
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Tierl Communications

Tieto

TIM Brasil

Tip do Brasil

Tiscali

Tom Knutson (Consultant)
Towershare Inc.

Toyota InfoTechnology Center, U.S.A., Inc.
Treasure State Internet and Telegraph
Turkcell Superonline

Twilio

Tyco Electronics Subsea Communications LLC
Ubigomm LLC

Uculur Technologies

UKTA

Uninett AS

Uniqgue comm

Universal Connectivity

Universidad Politécnica de Cartagena
Universidad Rey Juan Carlos
Universitat Politecnica de Catalunya
University of Essex

University of Southampton Malaysia Campus
Unmanned Systems Ltd.

USAN Burundi

Uvaca

Vanu

Vasona Networks, Inc.

Vector Data LLC

Vertical Bridge

Verveba Telecom

Viavi Solutions

Vimpelcom Ltd

Vivint Wireless

VNL

Vodacom Business Nigeria
Vodafone Group Services

Vodafone Netherlands

Vodafone Plc

Volta Networks

Vonex

VTTEK (Viettel Group)

W502.Telco Inc.

Waltz Networks

Wanderport Africa LLC

Warid Telecom Pakistan

Whitestack LLC

Windy City SDR

WINGS Telcom

Wipro Ltd

World Telecom Labs

WOW! Internet, Cable and Phone
XFlow Research Inc.

Xilinx, Inc.

Yupana LLC

Zain Group

ZEETTA NETWORKS

Zetel Solutions Pty Ltd

ZTE
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| 2016 TIP SummitdDR/R>H—1bz

® Accenture. Aricent. Deloitte Consulting. facebook. intel. Juniper Networks.
LEMKO. SS7ware. TOWERSHARE. Tech Mahindra. radisys. SK telecom

| 870510 MIIL—TOBEERBDIRE
® Intel. Telefonica : Edge Computing
® facebook : Open Cellular
® Deloitte Consulting. facebook : System Integration and Site Optimization
® SK telecom : Solutin Integration
® BT : VRAN Fronthaul
® facebook. Equinix : Open Optical Packet Transport
® facebook. Deutsche Telekom : millimeter Wave Networks
® facebook. Bell Canada : People and Process

| TIP Ecosystem Acceleration Centerz s L CL\D1b%E

 facebook. SK Telecom. BT. Orange. Deutsche Telekom
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— Access Projects 1

— Edge Computing

— Open Cellular - Wireless Access Platform Design
— System Integration and Site Optimization

— Solution Integration

— VRAN Fronthaul

— Backhaul Projects J

— Open Optical Packet Transport J

— Millimeter Wave (mmWave) Networks J

— Core and Management Projects |

|—$ People and Process J

— Community Lab, TIP Ecosystem Acceleration Center (TEAC) J
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Access Projects (1/2)

| Edge computing

OAN—T >V —FF0Fv, VINITTRIYVYI, MECZTSWY hIA—AITTERAL.
Y RNID—DTYvDICHBITDT—ER /77TIUT—23>DT 4 — )L REEZITD

| Open Cellular - Wireless Access Platform Design

O IEFBFEREDITAV LR T IOCRT SV NI A — LABERMIICERZH T, KA
Backhaul>> XF A EHE. Open Cellular7 Sy I A —ALTERIRENZVI1—->3>
DOREFEZEITD

O A )\—(CKDFIERTVAFT7ZTARNTEDLDS. EEKCADT—4. VI KDITF
ZA—T V=L THE

o ANRL—AHEHIC, 261=y hDF X T o apen Cellar DU SRV &

® MWC2017(C35L\TOpen Cellular LTEZER RFEDEA—R/ L R

https://code.facebook.com/posts/1754757044806180/int
roducing-opencellular-an-open-source-wireless-access-

platform/
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Access Projects (2/2)

| System Integration and Site Optimization

® XPHB KFUEPHEPDON S ([CERER Y —EXZRME T B2 (C. DX NEEFR, YA I >
—r7UT, BEFEREOWKRS. RSTOEEMERE. BN TERAMNMIEDS VIR
End-to-EndV U 1—> 3 > ORFREZITD

| Solution Integration

O RANICEI A R—R> MEIDOA—T>A > AT 1T —XA%=Z2FHEUL. A—T > 7/RAN
V—FFOF v EHFET D

® MWC2017(CHWNT. 77>/ RILIZAG RAND/\— RO 7EVI NI 7RIV IRD
APIZHBIT B EZFEK

®5G RANICBEWTEA—TAbDIzd(CT7 >IN RIVI)L—T =Rk

] VRAN Fronthaul

o JFIEARRY I FronthaulBRIE LARIERAN(CHT UC. ¥IBEBD&RiEIL - T —HEHEIR EDHRE
ENSVAWE SN sV ¢

® (KmB/RXEHRICHIE U CmbrEEREEF (C X DEMIZRRUZ 124
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Backhaul Projects

] Open Optical Packet Transport
O FT/CidA I R—=23>(CKD. A2>TUICHIFTBDOVTA > %Lk T ZDWDMA—-T > )
TV KRS RANR— DV —FFOF v ZER
@ A —TF>DWDMIRFAILE, A-—T>SA>SRFAET> MO-IL. SO ARS
ERY RND—=OXRZ— A b )Ty hRAYF EIL—FEMNEEND

| Millimeter Wave (mmWave) Networks

e+ HEY MoExZE T 7A)EAICLEARTELIDAR(C, fHE(IC, EOXMTIRMBEIDZ&EIC
LD, ANODZEEUEEHERICH T DHIBEEDEN(CHIG T DI, 60GHZEDELR
Y RND—=DOYV 1 - 3> %FH

@ B T NIT 7 ERZNTSHIF 4 AD eV XS

BAIC L BRI MR \— RO T 75REHC - ﬁ

BHEBES. H—EXTONAI %D L 2O W o
mmWavelE A &g N [l J J > rar J
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Core and Management Projects

| People and Process

O ANRL—HCEDTH—ERDIEFERZKRIBCHET D2HD. XMEETOTADEEDE
Bz HH

® FacebookMSUTOREBZRTIA b Jw o & UTER. FacebookfkIHDR— X THBDX
- 7O %, AI)\—TENEKITDEHDHA RS>

« A—T>O5RL—>3> : Facebook®DA—TF>H)LF v —(CDLT

« AELDWE : ARL—S 3 >N SEETZF(CLNZDIR
o INR—23>0DOXAL : Facebookh&iRIx-1 I NR—= 3> ZHEET D{HEAH
o« fRBTAY B E c VU —RDIT>>= 7Y Ik sV —)L
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Community Lab, TIP Ecosystem Acceleration Center (TEAC)

| Community Lab
o IFFEDH—-EXTO/NAF DI —R T —X (TG UTZEnd-to-EndDFrTziay U1 —=3>
AN BIRE, Tr70O0>1T0 MIERBICER
o T flsn LRHET B —EXT O/ 14
« AU T A)LZJ7 : Facebook
- 88[F : SK Telecom
- 7> : Deutsche Telekom

| TIP Ecosystem Acceleration Center (TEAC)

@ SFN/RA > TSV U1 -2 3 RE<EHIIBEIET IS RTLAZBEIT DD,
AKFEFLIALG—-—EXTO/\AFHHHREZM(CT> 5 —ZhER

O ZNF v —F v EFILNSDIBICIDFEESHDRAIT— K77V ITZEM

o Tl LBET I —EXRTO/N\AS
«YJJL : Facebook, SK Telecom
- 0> K> . Adastral Park : BT
« )XY : Orange
«N\)LUZ : Deutsche Telekom
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TIPDRENZEE (1/3)

%EH

2016/2/22 - TIPSR & FER
MWC2016

2016/5/24 IBESETOS T O NIIL—TZERK
—IBES XA > )(— : SK Telecom. Deutsche Telekom AG. facebook. Intel. Nokia
—ZMEgCH\WTTOD T U NMIL—T =8
Access : System integration and site optimization, Unbundled solutions,
Media-friendly solutions
Backhaul : High-frequency autonomic access, Open optical packet transport
Core and Management : Core network optimization, Greenfield telecom networks

2016/6/28 » TIPADASZ{JZ A
MWC_LiE « TIP Community Lab®dD3s&37 ZFK
—REDODY—-EXTO/N\AFDIL—RT—X(THIG UTZEnd-to-EndDFT /=7
VU1—33>#zFRNTBEE,. TTSOSTU NIERICER

- TIP SummitDBfE (CY2016/Q4) &=F&

2016/11/1 - TIP SummitZ kg

~11/2 - TIP Ecosystem Acceleration Center (TEAC) DFIF*E
—CY2017/QLICE1BE YV IILICHRTE
—§§w§{>75yul—>a>%§§<E&¢5§QEIQ>X?A@
v
- People and Process7 O 10 NIIL—T D5 EIFEFEEK
- VoyagerDiEHW = jes
- Open CellularA - >V — bz

( http://telecominfraproject.com/news/ 4&0D)
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TIPDRENZEE (2/3)

ki

2017/2/26 » A2 )\—H450%ZBR D
~3/1 - BTAATEACORERZ FETR
MWC2017 O R2IEBSFDIT7 > REFANSD, &IE1> T SEED

NR2F 7 —A\170M R)L D= FER
- People and ProcessMiEd 7z #Hyes
—3ADARL = — A )\—-NFEEHFED/ 1Oy hEII5 LT
- Open CellularDiER Z= &
—Open Cellular LTEZ B/~
- Solution IntegrationME&EH = IRE
—72)\> RILIRAG RAND/\— RO 77 VT NI T 7R IRDAPIZHER
—5G RAN(CBWTEA =T ALDTzb(CT7 >IN RIVIIL—T & RBK
- Open Optical Packet TransportMi&EL & e
—Teliah" BT 7 1/ \&Voyagerz AUz T « — )L R haEE
— Orangeh‘Voyagerd7 X 7% 5T
2017/5/16 - Open Optical Packet Transportic4>DdDWorking Group
BCE (OLS. DTC. C-API. PSE) &Operator Council (OC) %Z&%3i7
- Orangeh' TEACODORIs% = FFx
- Open Interfaces for Virtualized RAN with non-ideal Fronthaul
(I’ : VRAN Fronthaul) 7O MMIIL—T D5 LT Z2REK

BCE : Light Reading’s Big Communication Event ( http://telecominfraproiect.com/news/ & 0)
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TIPDRENZEE (3/3)

ki

2017/6/19 - 261[B]10pen Cellulard—2o>3v I %=E (FrOE)
~6/20

2017/8/9 - RO ZFER
—Dr. Alex Choi (7tSK Telecom CTO) m5SAxel Clauberg (Deutsche Telekom) (C324%
2017/9/12 - Millimeter Wave (mmWave) Networks 7O NI IL—T D
~9/14 U5 EIFEFE
MWC7Z X UJH —Facebook®TerregraphZ7 0> U hDIEHRZEA
—J7A)\DELIRBRFHE Y MoxzEIR
- Deutsche TelekomO'TEACORBEEZFEK (NILUY)
- Deutsche TelekomM'TIP Community LabDBazE=EFRE (FR>)
- SK TelecomH'TIP Community LabdDBaz&%=sHE (83EH)
- People and Process|Cd U\ TFacebookHRDJ - hAR—/\—% 5

2017/10/2 - BTAA\TEACORHERZFEE (O> R>)
- SK TelecomMTEACORRZFEK (VIIL)

2017/11/8 - TIP SummitzFHETE
~11/9

( http://telecominfraproject.com/news/ 4&0D)
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Open Optical Packet Transport (OOPT)
project grouplCcDUYC
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Open Optical Packet Transport project group®Mi&Ehk

‘Open Optical Packet Transport (OOPT) ]

___ Operator Council (OC)
__WG1 : Open Line System (OLS)
___ WG?2 : Disaggregated Transponder and Chip (DTC)

__WG3 : Physical Layer Simulation Environment (PSE)

— WG4 : Common API, NMS and System Integration and Solution (C-API)

| OOPT(Z4DdDWorking Group (WG) &Operator Council (OC) h548
BRSNS

| #WGIZEnd-to-EndDA—T > 12w RO -0 KR T D ledbDF—F
2 OZ(CDUVWTRE

| OCIHEEEEND V7T VUT —2 3 21— R —RADEHRZEZWCAIEH
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A—T2SA2Z AT

| A—T>51>2 2 AFAILIE. S RFLARDE I R—R FOYANGE
5 )L &C-Plane~®Northbound-r >~ J 1 —X (NETCONFZ) Hh'E=F
nad

| D2 R—x>2 hEUTIE TP/ K72 T HMux/Demux.
NS AR WHD
| 77> T OARRRRC (FLumentumtt ¥z S

AT >SA SR LDT —FFI0F v

Unbundled Architecture

(https://code.facebook.com/posts/1977308282496021 &£ D)
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Voyager b= > ANR>4S

| VoyageridFacebookdTop-of-Rack X1 v F T SWedgel00&E U

=T A—FMHERESN TS

QSFP28(100GE)x127R— I, 200G DWDMx2

| VoyagerZ#gmk g 3> R—2> N PES2Voveger ho A

® {1 wFASIC : Broadcomtt Tomahawk —

e DWDME=>1—JL : Acaciatt AC400

e S+ F 1T —> : Celesticatt

0V JNIIT I —FFTF+ : Snaproutett

| Voyager(CBI9 2EHE
® Equinixft. MTNtt. Teliatth'. BESDEAT 71 /\&Voyagerz{E> e T+ —ILRFX
N3N L TLD

® ADVA Optical Networkingtt(EVoyagerdEsAHR— b LTS

® Corianttt(FES5SDRY NDJD—0YV T NI T 7 %2R U T, VoyagerI > =77 US> JH
MR—REAJEEELTHED., IL—FTa >0, RAYF>2 0 EDWDMEIEMEEZIREL TS

(https://code.facebook.com/posts/1977308282496021 .
http://telecominfraproject.com/facebook-contributions-at-the-tip-summit/ .
http://telecominfraproject.com/a-tip-update-from-mwc-2017/ &bD)
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] Open Optical Packet Transport (OOPT) O x40 MIIIL—T (&
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® Open Line System (OLS)
® Disaggregated Transponder and Chip (DTC)
® Physical Layer Simulation Environment (PSE)
® Common API, NMS and System Integration and Solution (C-API)
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