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Together We Innovate, Build & Deploy

Our Mission

TIP is a global community of organizations
working together to accelerate the
deployment of open, disaggregated, and
standards-based network solutions, through
promoting, developing, and testing products

and solutions.

TIP convenes industry and policy stakeholders,
providing a neutral platform for innovation
and industrialization, allowing its members to

achieve their objectives.




Together We Innovate, Build & Deploy

TIP is Uniquely Positioned to Enable Market Scaling

of Open Network Solutions GLOBAL
OUTCOMES
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Together We Innovate, Build & Deploy
TIP Leadership team
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Kristian Toivo Vishal Mathur Eugina Jordan Shannon Yalamas olli Andersson
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@ TELECOM INFRA PROJECT 5 Copyright © 2024 Telecom Infra Project, Inc.



STRONG SPONSOR REPRESENTATION & LEADERSHIP

TIP's Board of Directors

te I ) Telefénica
ROB SONI CAROLINE CHAN LARRY ALDER CAYETANO
TIP Chairman TIP President TIP Secretary/Treasurer CARBAJO MARTIN
Vice President, VP & GM, Director, Board Member
Radio Access Network 5G Infrastructure Division, Connectivity Systems Senior Vice President,
Technology Network Platform Core, Transport & Service Platforms

we ' odafone
THOMAS LIPS KEVIN HOLLEY LAURENT LEBOUCHER AMITH MAHARAJ FRANCISCO MARTIN
Board Member Board Member Board Member Board Member PIGNATELLI
Senior Vice President, Director, Group CTO & Group CTO, Interim Board Member
Group Technology Technology Standards Senior Vice President Network Design Head of Open RAN
Deutsche Telekom & Ecosystems & Planning

#Telecominfraproject
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COMMUNITY BREADTH & DEPTH
Participating Members by Continent

P -

PARTICIPANT
ORGANIZATIONS
WITH OVER

ACTIVE MEMBERS
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COMMUNITY BREADTH & DEPTH
Participant Organizations by Classification

Software

Telcos, ISPs, MSPs

OEMs

Distributors & Resellers

System Integrators

Infra

Test Specialists

Test Lab Providers

Chipset Vendors

&
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Together We Innovate, Build & Deploy
TIP Project Groups (PGs)
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OPENRAN

OPENLAN

FIXED BROADBAND
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PACKET TRANSPORT
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NEUTRAL HOST & INFRA SHARING
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We collectively channel our efforts through the TIP framework
Q%n.

180 participating organisations with 800+ active members
Defined use cases, blueprints & TIP Testing framework Promotion of certified
test requirements within PGs certifying deployable solutions solutions & suppliers

Test & Validation ] TIP Exchange
' Council = for trusted
_______________ solutions

,/’ \\\ ,/’ A' \\\ ) /’ \\\

/ COpenRAN ! ' “00PT
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on test completion =
~~~~~~ LeTT TS LT T TS vendors &

7 S S N Y e ﬂ against defined criteria :
! EpenWFi tONHIS ) g ) ﬂ integrators

................

Network of regional TIP Convene &
Authorised labs ‘ Promote

industry wide

By A0 TELECOM INFRA PROJEC

15 courses + webinars

5 global partners




Resulting in meaningful outcomes

In 2024, we are proud to see:

Testing &
Badging

Trials &
Deployments

Breaking new
ground

First Open RAN System Performance Test Plan
MANTRA multi-vendor IPODWDM Proof of Concept

~40 TIP Badges awarded over the course of 2024

9 out of 17 priority xAPPs/rAPPs tested for live
Phoenix Open Transponder solution tested in live network
100K+ TIP OpenWiFi Access Points deployed globally

2 Playbooks to support neutral host deployment
Charting new areas of innovation in Telco Al
800+ TIP Academy certificates issued to 1500+ learners



Together We Innovate, Build & Dep
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TIP holds blueprinted examples of replicable solutions

Transport
lower TCO

Future proof Optical & IP

upgrades with

Rural OpenRAN on
shared infrastructure

OpenWiFi for
indoor,
campuses,
residential

Urban 5G
densificaton at
street level using
neutral host

Open RAN
Automation & Al in
practice

OpenRAN in urban
and private networks

Internet

HTelecominfraproject
Copyright © 2024 Telecom Infra Project, Inc.



Together We Innovate, Build & Deploy
TIP provides opportunity for more impact on a global scale

N America

*  OpenRAN testing with
Viavi/Valor

* OpenWiFi deployment

LATAM
° OpenWiFi deployment
° Private networks (using
OpenRAN
° OOPT DCSG at scale

TELECOM INFRA PROJECT

&

Europe & UK

+ Live network test of rApps /xApps
*  OpenRAN system performance

testing with il4y

OpenWiFi deployment

Middle East:
Fostering ecosystem

collaboration in OpenRAN

& Al

Africa:
[ )
[ )

. Japan:
India: - OOPT with NTT Docomo
* OpenRAN live testing with & KDDI
high load - OpenRAN engagement
Neutral host implementation across Japanese
Open WiFi deployment ecosystem
Taiwan:

+ Certifying & promoting
locally built OpenRAN
and OpenWiFi with ITRI

Indonesia
» USTDA & Japanese sponsored
OpenRAN initiatives for rural

Oper\WiFi deployment coverage and New Capital City
Certlfylng QI with Telkom University
solutions

13
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Together We Innovate, Build & Deploy

Fyuz is the annual TIP event where these case studies are
promoted and future innovation is discussed

TIP Event strategy: Quality not quantity in terms of Attendance, Speakers, Experience, Networking

Fyuz 2022 Fyuz 2023
1350+ | ~100 &5 5enses >220 | 126 1210 55% 19 42
anmm >45% mnsz‘r)e;f.rf)sg o m regisstrant Cx0O/Cx0 -1 Surr;mit sponsors
director level '"7m
60! | o g | | e | g 300, 22% 3 8
ol readefsh%‘ Telcos / SPs Day Media
& partners
, 47 56
48,782:55x 55" | 600k = | 79 S hrs of content
- 500+ 43k
7 Sages 51 Chgﬂu{v:ﬂul 32 exhibtors 223 speolers 20% mty pieces of Website visits Z;]p? Combﬁz!uhbﬂcation

Right agenda, relevant
content, great networking , ,

coverage downlaods readership

Excellent quality of attendees
and companies represented. ’

Fyuz 2024
* Dublin

« Nov 11th - 13th 2024

» 220+ speakers; 1000+
registered; 35+ sponsors

« www.fyuz.events

HTelecominfraproject
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TIP's member value proposition

TIP ACADEMY - addressing the
skills gap as the industry transforms

TIP estimates that for the $14Bn global equipment

market draws a directly related services market of $21B
(~ 60% of the total addressable market).

This associated services market requires more than 170,000 new
trained resources by 2028, with mix of skills incl.

SW and Cloud and 5GC & 6G
systems integration virtualization communications
technologies

Global partners to deliver TIP Academy value to
communities of telecom professional and students m

TELECOM INFRA PROJECT 15
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= TIP

| ) ACADEMY

in collaboration with accenture

° Industry neutral B2B & B2C

* Available now: Open RAN
curriculum, Telco Cloud

* 15 courses + webinars
- 250+ learners
- 1500+ enrollments
- 800+ certificates issued

www.tip.academy

ﬁ | o, Tolocom

fur  CPGe Labc'flb) < IEEE

Coundl
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Together We Innovate, Build & Deploy
TIP points of focus for OpenRAN (highlighted in bold)

Aggregated telco requirements for: cloud-native, automated, Al-driven pre-integrated solutions, which

manage and optimize performance in (Open) RAN workloads

O vodafone *§* eietsrics ENM S AT Bl Dairtel  axiatd

L7 ]

® @mowa indosat®

NTT

—~————

Legacy integration & cloud

orchestration

Automation & Al for
managing RAN workloads

Containerized software,
cloud stacks with
interoperable hardware

TELECOM INFRA PROJECT

g ERICSSON NO<ILA
SAMSUNG FUJITSU
MAVENIR

Open RAN

solutions:

« e2e
blueprints
and test
plans

+ rAPPs/
XAPPs 3rd
party dev
ecosystem

e Multi-vendor
integration

17

116 individuals within the community

OSS/BSS integration
Multi-cloud orchestration
CI/CD & lifecycle
management

SON -> rAPPs migration
Digital Twin

Edge based near real time
tuning

Test & Certification of Pre-
integrated solutions with
cloud infra

>
accenture Fe—x_ TR

NTTDaTta = amdocs OQMeta

cohe! r‘e‘j 2~ =

g ERICSSON (QMeta VIAVI

JUNIRED  Allelleran  ahkevsiHT

\

Radisys \Gmﬂn iParallel  arhop
\} WIRELESS -

8 RedHat vmware AMDIN

DéALTechnologies (SUPERM'CR} ?:!;&::"*“
o

MAVENIR NEC FUJITSU arm

intel nc‘,(%A_ QBRO.ADCOM' '
#Telecominfraproject
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Together We Innovate, Build & Deploy

TIP OpenRAN blueprints for telcos to adopt

ﬁ‘uu ]
‘n : ?iﬁ‘

4G/5G Greenfield

Rakuten
(Japan), 1&1
(Germany) —
Rakuten
Symphony
Dish/Echostar -
Mavenir-Dell-
Fujitsu-
Samsung

ﬂ“w

ri'«.
R
. .'. “‘
LD

‘a g(.
s
}s

Rural brownfield

MORAN or Shared
Infra

IPT (Peru) -
Parallel Wireless
Indonesia —
Parallel Wireless
/ Mitratel /
Edotco / Kacific
Vodafone &
Orange Romania
- Samsung

Vodafone UK,
Telefonica
Germany, Telus -
Samsung-Dell-
Windriver —
Airtel India, Virgin
02, Saudi
Telecom -
Mavenir

NTT Docomo —
OREX SAI

Indoor

Indonesia - OREX
SAI
China Unicom

Private network

Multiple
example end to
end solutions
involving
Verizon
Wireless / Nokia
/Intel / Dell /
Accelleran /
Mavenir /
Cyient/
Accenture /
CapGemini

Automation & Al
(RICs + rAPPs/xAPPs)

9 out of 17 prioritized
rAPPs / xAPPs tested
against multiple RICs
under telco network
simulated conditions

Challenges to tackle: performance & feature parity, lifecycle management, long term TCO

&

TELECOM INFRA PROJECT

18
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Together We Innovate, Build & Deploy
Progress on telco priority xAPPs/rAPPs

UC3 (X3): Inter-
frequency & Inter-RAT
handover

UC7 (R2): Traffic

UCT (X1): Multi-User
MIMO Pairing

UCS5 (X5): Accurate
A Real Time User
Location Data based
Handovers

= amdocs
UC9 (R4): Power a

Saving by Load- A((elleran
Adaptive Mode

b UC14 (R9): QoE
\ Optlmlsatlon

RN
TELECOM INFRA PROJECT
XS

' UC2 (X2): Uplink
Channel Estimation

UC6 (R1): SSB
Beamset oJ- amdocs
Optimization

UC10 (R5):
Atmospheric Ducting
Interference
Mitigation

UC15 (R10): NSSI
@ Resource Allocation

Optimisation

Performance

benchmarking of
E2 interface HCLTech

across RICs

Steering &

HCLTech

Predictive Load

Balancing

X REPLY

UCT1 (R6): PCI

| Configuration & ¢!

Optimisation

UC16: QoS Based _,

Resource
Optimisation

X' REPLY

NET

Quantum safe

security across

ARQIT

OpenRAN interfaces

UC4 (X4): Inter-Cell

Interference Co-
ordination W AV

UCS8 (R3): Coverage &
Capacity - amdocs
Optimisation

UC12 (R8): Systemwide
multi-carrier capacity
optimisation

UCT17: RAN Slice SLA
Assurance

#Telecominfraproject
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Together We Build, Test & Deploy

TIP's OpenRAN System Performance Test Plan:

The Test Plan encompasses 115 test cases, primarily focused on non-functional testing areas such as
performance, scalability, resiliency, operational aspects, energy efficiency, and technical feature validation

Operators recognize the need for a unified certification framework to ensure Open RAN

INDUSTRY NEED scalability and parity with traditional RAN, benefiting operators of all sizes.

The industry faces a challenge in enhancing the maturity and deployability of Open RAN. The
CHALLENGE absence of a widely accepted System Certification Framework for multi-vendor Open RAN
solutions has led to a heightened testing burden for Operators, System Integrators and vendors.

AT&T, Vodafone, and Deutsche Telekom (DT) collaborated under TIP to establish an industry-
COLLABORATION led initiative for a System Certification Framework for Open RAN, aimed at accelerating
deployment and adoption.



Together We Innovate, Build & Deploy

TIP points of focus for OOPT (highlighted in bold)

Aggregated telco requirements for: use case centric software defined Open Optical & IP Packet
transport solutions with Al automation

Q) vodafone °3* Telefénica [[: & Telia %AT&T

2

axiata

—

—~————

Metaverse & Al ready
architectures for Transport
networks

Target Management
Control architecture

Containerised Interoperable
software defined Optical &
IP disaggregated solutions

TELECOM INFRA PROJECT

&

101 individuals within the community

Al & Data architectures for Transport
IP over DWDM & Metaverse ready use cases for
Optical & IP Transport

JUNIEET NOKIA 3 ridbon
Specification and test of Northbound & ciena NeC -apva
Southbound API & OpenConfig integrations o

Promo of GA solutions infusion @ Infinera

AArRRcus HCOEEECGEE

NETWORKS

Feature evolution of hardware & software PRIVENETS CERAGON) FUJITSU
Test & Certificat.ion of SDN Controlled Open ufiSpace A\ e s ADVA
Optical & IP devices

> wistron
Promo of GA solutions

#Telecominfraproject
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Together We Innovate, Build & Deploy
TIP points of focus for OpenLAN (highlighted in bold)

Aggregated ISP/MSP feature and go to market requirements for: cloud controlled OpenWiFi and
OpenlLAN PoE switching

e

ASKE SPECTRA  Giso COMCAST WORLPVUE SNGLEEDGITS mi¥ (& ANDRENA
————— 195 individuals within the community
Commercial Use cases & .
Selluiions using CraemlLAN + Supportive go to market for OpenLAN
ctack 9P stack solutions
pmey C g A
Interoperable OpenLAN + Feature roadmap, test & certification of SEICOM JOIN, fruminds
Cloud Controller SDK interoperable Cloud Controller SDKs for shase [BINR0 € Wallysees,
oua tontrofier OpenW iFi APs and OpenLAN PoE o
‘#NetExperience nventum “?1?““’:‘?;“!'
et
PEGATRON
OpenWiFi & OpenLAN PoE + Maintained open-source code base BOOCEEEEE Loshy O AN oo
whitebox with Open Source » Feature roadmap, test & certification of arm v
Firmware interoperable hardware SKUs == @
#Telecominfraproject
@ TELECOM INFRA PROJECT 22 Copyright © 2024 Telecom Infra Project, Inc.



Together We Innovate, Build & Deploy
TIP points of focus for Telco Al PG (highlighted in bold)

Common Telco Al use cases and expression of business & technical requirements

:I: *3* Telefonica @ KDD§ toneeoi®  s1c B axlata’ Q) vodafone & Telia

0
PoC trials for blueprint &
scaling

Telco Network Data Access
& Management for Al/ML
use cases

Al end to end architectures
to match with use case
requirements

TELECOM INFRA PROJECT

&

116 individuals within the community

Test definition, certification and
promotion of operator driven trials

Data access and management policies
(aligned with other industry bodies)

Supplier ecosystem development
Published end-to-end Al reference
architecture for priority use cases

= =
accenture FF«—& NTTDaTa :

TATA ELXSI VAV ] ANV KEYSIGHT

cohere) moKIA JUNPEr  FUJITSU
0OMeta €8 RedHat vmware MAVENIR

"]i&]ﬂm &5 Infinera 'ﬂﬂlﬂﬂ,! « EANTGE= cpqd
T —
D@L iechnooges @uremvcee  Hewenpackard 4@ CloudExtel
Enterprise

intel S2.

#Telecominfraproject
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Together We Innovate, Build & Deploy
TIP points of focus for Neutral Host Infra Sharing (highlighted in

bold)

Telco, Towerco, Infra Provider: expression of common definitions, qualification
criteria for NHIS implementations and showcase of end-to-end business models

£@ CloudExtel Doldyn @ densear CORNING

—~———

Definition of neutral host
infra sharing models

Outdoor / Edge opportunity
development

In-building neutral host
models & opportunity
development

TELECOM INFRA PROJECT

61 individuals within the community

Qualification criteria (useful for badging)
Benchmarking tool

sse L.
¢ Telefénica b
mabicom

orange

g ; : VIAVI 7 ivi
Leverage collaboration with City al Proptivity

Telecom Association to identify urban CYIENT svca Tonko  #APULT
rtuniti :
opportunities @’ infusion MINets

Solicit community projects
ufiSpace T noKaA
AALYRIA m @ eroapcom PEGATRON

US In-building market analysis
Solicit community projects

#Telecominfraproject
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Together We Innovate, Build & Deploy
TIP points of focus for Fixed Broadband (highlighted in bold)

Broadband solutions

Aggregated telco requirements for: use case centric open and disaggregated Fixed

Q) vodafone *$* Telefénica :I: &

—
€

Broadband Network
Gateway Architectures

Fixed Access “Last Mile
Whitebox Devices

”

TELECOM INFRA PROJECT

&

35 individuals within the community

Feature evolution of hardware & software
Focus on convergence with different Fixed
Access technologies

[[dlale]-[c[o]] ] ;;.rtbrlck
NETWORKS

ufiSpace

2'REPLY Radisys

Focus on 1G/10G capable technologies and Adtran
associated transition architectures for

specification and test

Promo of GA solutions

#Telecominfraproject
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PARTICIPANT CLASSIFICATIONS
Fees and general benefits Principles

1. Revenue tiered structure to be fair and
equitable for large & small companies.
Access to all Project Groups Exception tiering for Test Houses,
Academia and Open Source Community

=EL L] A
2. Pay annual fee in January 2025 (pay once
or on payment plan)

-
Annual Gross $50M to $25M to $10M to $IM to
Revenue (USD) $499.9M $49.9M $24.9M $9.9M

Base Annual

Dues (USD) $50,000 $40,000 $25,000 $15,000 $10,000 $5,000 General Benefits
1. Full Access to ALL Project Groups and Test
Access to all Project Groups Access to OpenLAN Only ) Events ha ppening g lobal Iy
2. Opportunity to get TIP Certified and
Research & Testing Open Source Focus .
Promoted into Global Industry
ot 4T Acaderia & Govrmment SR Contrbutors 3. Opportunity for leadership position
in Project Groups (open to all members
not just telcos)
$30,000 $2,000 $5,000 $10,000 .
4. Platform for global suppliers and
customers to connect
Click here to learn more. 5. Brand amplification based on

membership and activity

6. Discounts for TIP Academy training


http://www.telecominfraproject.com/apply-for-membership

ORGANIZATIONAL DOCUMENTS XN

TIP Documentation for your review TELECO},,/,NFRA

PROJECT®

Bylaws

Antitrust Guidelines

CLICK HERE FOR THE

Intellectual Property Rights Policy (IPR) FULL LIST OF TIP'S
L ORGANIZATIONAL
General Participation Agreement (GPA) DOCUMENTS

Sponsor Participation Agreement (SPA)

Copyright © 2024 Telecom Infra Project, Inc 11


https://telecominfraproject.com/organizational-documents/
https://telecominfraproject.com/organizational-documents/
https://cdn.mediavalet.com/usva/telecominfraproject/z6LwAA7J_UeWXo84eNyWjw/bJFNltJS6kGwcUBPvp_w_Q/Original/Bylaws_-_Telecom_Infra_Project.pdf
https://cdn.mediavalet.com/usva/telecominfraproject/ANEatwkjs0-t88VHANltVA/b32wkjnkMkaIsbJC_Mt5TA/Original/Telecom_Infra_Project_-_Antitrust_Policy.pdf
https://cdn.mediavalet.com/usva/telecominfraproject/JbEKTTedAUGQB1jD2DDGrQ/v8mSPPZqhUmIRXpUAZL2Vg/Original/IPR%20Policy%202024.pdf
https://cdn.mediavalet.com/usva/telecominfraproject/FqRFJ9BxxUavM8mWfoYbCg/CFw7D9ooYUKLlnbmBWBQ2w/Original/Third-Amended-and-Restated-GPA-Branded%20Dec%204%202023%20-v%281%29.pdf
https://docs.google.com/document/d/1rrMP3XNas_rA4OfPm53wrhCK2snIkun0/edit

HOW TO JOIN
Process for joining

Submit Membershi Membershi Platform 3 ;
TP - Committeep : Invoicing B Onboarding Collaboration ?g
m;iczmon Review — LOe

Provide us with some Our Membership team Before your participation Our Operations team will Join the TIP Project Groups
information about your BRWIIREVEAYIN; can begin, we'll send you Ir that interest you, connect
organization, your application against our an invoice for your 3 zation to our with our growing member
participation goals, and approval criteria and membership dues. Once C Ly community, and drive
your Project Group provide you with a we receive your payment, ivebrite. telecom innovation
interest. decision (usually within 1-3 you can get started in our forward!

business days). platforms.

START YOUR APPLICATION

More info: membership@telecominfraproject.com 29



https://forms.monday.com/forms/6f0da8d3facf7d1debe6f458599b3773?r=use1
mailto:membership@telecominfraproject.com
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