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“Open Source & Open Standards: 
Better Together”

Long History of  Collaboration: LF + ETSI



Harmonizing Open Source & Standards: A Case for 
5G Slicing



ONAP / ETSI collaboration 

● Intent based networking work in the coming 

release (London) based on output of ETSI 

research ENI-013, NFV-IFA050

● Collaboration on CNF data model

● Adoption of ETSI SOL004 packages

● Adoption of SOL007 Networks Service 

Descriptor

● Creation of ETSI catalog manager module to 

store and distribute Network Service 

Descriptors

● Inclusion of a SOL003/SOL  interface adapters 

in the ONAP Service Orchestrator module



A History of Collaboration:  
ETSI NFV Plugtest & LF OPNV Plugfest (2018)
● The ETSI NFV and LF OPNFV teams came together in Sophia Antipolis in 2018 for 

the 3rd ETSI NFV Plugtest and the 5th LF OPNFV Plugfest
● The combined event was attended by 105 people, with additional remote attendees, 

from 55 organizations that included 9 end-users and 14 research/not-for-profit 
organizations

● Joint activities between ETSI NFV and LF OPNFV included: 
○ MANO API testing
○ Open Source MANO (OSM) project integration
○ Service Function Chaining (SFC) testing
○ Review of TST009 (NFVI benchmarking) and TST010 (MANO API 

conformance testing) 



ETSI & ONAP in the News



Open Source foundations + Standards + Alliances 
Open Source Software 

Foundations 

✓ Linux Foundation & its 

sub-foundations (LFN, LF 

Edge, CNCF, Magma, 

ORAN, LF Energy…) 

✓ Open Infrastructure 

Foundation (Openstack, 

Magma, OAI) 

✓ Eclipse Foundation (Edge)

● Others (Single 

Vendor/Open)

Standards/Specs/Ref Arch/API

✓ GSMA (LFN, OPG, CAMARA)

✓ ETSI (Edge, Core)

✓ 3GPP 

✓ ORAN Alliance (RAN)

✓ NGMN (Disagg, Green, 6G)

✓ TMForum (API)

✓ MEF (API)

✓ TIP (Open hardware)

✓ IETF (Lower Layers) 

✓ OCP (Co-Design hardware-
software) 

Open Alliances & 
Consortiums

✓ AECC

✓ IIC

✓ Digital Twin Consortium

✓ IOTA Foundation

✓ Open-IX

✓ Several Vertical specific

Collaboration has increased significantly across foundations, SDOs, Alliances and Consortiums 



Leading Cross Standards Interactions
In the ONAP Dublin release, both SO and VF-C are aligned with ETSI SOL003 (NFVO to VNFM) through 
collaboration with the ETSI NFV Industry Standard Group (ISG). The community is also aligning with SOL001 
(Network Service Descriptor), SOL004 (VNF Package), and SOL005 (NB APIs). The ONAP community has 
also started working with the ETSI Zero Touch Network & Service Management (ZSM) ISG. ONAP 
represented at ETSI NFV plugtests (June 2019, France)

LF Networking (LFN) and the GSMA today announced a partnership to create a common industry framework 
for Network Functions Virtualization Infrastructure (NFVi). The CAMARA API project & LFN Anuket are 
examples of collaboration. 

The new TM Forum Catalyst proof of concept that is developing a common Business Operating System (BOS) 
described how ONAP will be used in its reference implementation. In addition, the ONAP community 
continues harmonization of northbound APIs with TMForum APIs.

The ONAP community continues harmonization of northbound APIs with MEF LSO.

The 5G blueprint team actively supports 3GPP standards in areas such as performance management data 
collection and others. 3GPP shared with the ONAP community where they are introducing the option of using 
ONAP VNF interfaces in the 3GPP standards.

https://inform.tmforum.org/catalyst/2019/05/bos-catalyst-aims-create-reference-implementations-standard-oda-components/
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ONAP Cloud Native Journey



5G/MEC Slice System to Support Cloud Gaming, HD Video & 
Live Broadcast

BP Family: 5G MEC/Slice

Target Industry: Gaming, Video, Broadcast

Purpose/Features:
The 5G MEC BP consists of two network elements. 
One is the edge connector which is deployed in the 
cloud to enable traffic offloading, subscribe edge slice 
and implement application lifecycle management etc. 
The other is the edge gateway which is deployed close 
to the 4G/5G network to perform traffic steering, Local 
DNS service and traffic management etc.

Use cases & Applications
● Cloud Gaming
● HD Video
● Live Broadcasting
● Small deployment targeting MEC in access sites or 

enterprise
● Medium deployment targeting MEC in central offices



Open APIs Open APIs

● ONAP end-to-end service 

orchestration layer can interface with 

Nephio using open APIs for domain 

automation for a) cloud infrastructure 

b) Network function automation using 

Kubernetes Resource model (KRM) 

/Configuration-as-Data based 

automation.

● EMCO is another opensource in LFN,

that can interface with Nephio for 

KRM/CaD based automation of a) 

cloud infrastructure b) Network 

function automation but it is optional.

● Kubernetes is part of CNCF and 

fundamental to Nephio. Nephio 

further expands K8s CRDs/Operators 

for telecom automation use cases.

● Nephio CRDs are in conformance with 

O-RAN and 3GPP specifications.

Nephio: Synergy with other OSS/SDO projects

ONAP External API

ONAP Service Orchestration

Configuration 

(CDS)

EMCO Service 

Assurance

(DCAE, Policy, 

A&AI)

Nephio

On Premise 

infrastructure

Public Cloud 

Infrastructure

Nephio

ONAP 

Component 

(Module 

Name)

EMCO

CNF
CNF

CNF

CNF
CNF

CNF

Standards 

based

REST Client, 

GUI

Open APIsOpen APIs
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Re-Aggregation in the Open



SMB/ROBO

Residential

Mobile

Service Provider EdgeUser Edge

Re-aggregation with End to End Open Source Software  

Carrier
Access

Enterprise & 
IIOT

Carrier Core 

Apps/Internet / 
Web

Public Cloud

Enterprise Core & Cloud

Private Cloud

eg Google, Microsoft, AWS, IBM, Huawei, Alibaba, Baidu, Tencent..

NW  
Functions, 
Workloads, 
Life Cycle 
Mgmt
MANAGEMENT
ORCHESTRATION 
& ANALYTICS

NETWORK 
CONTROL

INFRASTRUCTURE

xNFs

* Sample projects only

Network 
Operating Systems



Key Projects/Umbrella momentum - Contributions 
Growth

558% Growth 153% Growth 

106% 
Growth

110% 
Growth

830% 
Growth

6K% Growth

Source: LFX Insights

O-RAN Software Community

https://o-ran-sc.org/


Dedicated, Operated Shared, XaaS

Regional Data 
CentersDistributed Devices and Systems

Research and Reports

Buildings / Factories / Smart Homes
Access

Networks

User Edge Service Provider Edge

MCU-based 
devices

Smartphones, PCs, ruggedized 
IoT gateways and servers

in accessible to semi-secure areas

Server-based compute at Telco
Network and Edge Exchange Sites

Servers in secure on-prem 
data centers, MDCs

Embedded 
compute

Server-based compute at 
Regional Telco and Direct 

Peering Sites

Servers in traditional 
cloud data centers
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LF Edge paves the way for unifying Edge Compute
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ELIOT 
IOT GW/uCPE 

Connected Vehicle

IEC - Type 2-5

ICN
Multitenant Secure

Network Cloud Family (TF, …)

5G MEC - Enterprise 

R6+ Blueprints (New)

R1-R5 enhanced BlueprintsTami-COVID19 – Rural Edge

Cassini – Smart Cities, 
Software Defined Camera

Federated MEC Cloud 
Platform

Telco Appliance -Radio Edge 
Cloud (REC)

IIoT – Predictive Maintenance

Micro-
MEC

IEC - Type 1

5G MEC – Cloud Gaming

The AI Edge – Security, 
Autonomous Vehicle, Federated 
Learning

KNI Provider Access Edge 
(PAE) & Industrial Edge

Public Cloud Edge 
Interface

KubeEdge

Topology Prediction for 
Vehicular Networks 

Buffer at the Edge

SmartData Transaction

CPS Robot

CFN

Edge Service Enablement

LF Edge: Akraino R6+ Blueprints

Applications

Infrastructure



Multi-Collaboration in an Open World Takes Center Stage With 5G Super 
Blueprints

Learn more: https://www.lfnetworking.org/5g-super-blueprint/ Read the FAQ: https://wiki.lfnetworking.org/display/LN/5G+Super+Blueprint+FAQ

https://www.lfnetworking.org/5g-super-blueprint/
https://wiki.lfnetworking.org/display/LN/5G+Super+Blueprint+FAQ


Open Source Security is a Top Priority 



Securing the Open Source Supply chain - 6 top 
actions

Source Build Package

Dependencies

Developer Consumer

Source Integrity Build Integrity

(1) Secure 200 most 
critical components

(2) Automated security tooling 
for 10,000 components

(3) Deliver secure development  
and cybersecurity job training

(4) Secure open source 
software “factories”

(5) Enable improved tracking 
and tracing with “SBOMs” 

(6) Lead research to identify 
critical parts and attack vectors



LF Networking Security Dashboard - paving the 
way



Enterprise, Cloud & Telecom driving Naas



Vertical Market Adoption of End to End Open Source Software

5G SUPER BLUEPRINTS BUILT ON END TO END OPEN SOURCE PROJECTS

SERVICE 
PROVIDERS

1. Built on end to end open source 5G & edge

2. Developing countries with 5G and edge

3. Global connectivity 

ENTERPRISE 
NETWORKING

1. Private Networks 5G/LTE

2. Workloads across Multi-clouds

3. End to end visibility and monitoring

END USERS,  
GOVERNMENTS

1. Built on Open Source projects

2. Open Solutions and Blueprints

3. Unified Cloud, Enterprise, Telco

OPEN NETWORKING, EDGE AND IOT MARKET ADOPTION

Industrial

Manufacturing

Energy (Oil, 

Gas Utilities)

Commerce & 

Retail

Home Automotive Fleet & 

Transportation     

Logistics Cities & 

Government

HealthcareBuilding 

Automation



Network as a Service (NaaS)
To achieve the higher levels of end-to-
end automation maturity desired by the 
Enterprises, it is imperative that 
network services can be consumed at 
the same speed and scale as compute 
and other cloud resources

https://lfnetworking.org/resources/research/ebook-network-as-a-service/
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Summary and call to action

1. 2022 was the tipping point for 5G, Edge & IOT deployments, all possible 

with Open Standards, Solutions, Open Collaboration and Open 

Communities 

2. Open Source Software is now the basis of all verticals including 

Government & Enterprises - request alignment across functions within 

members (eg CTO/PLM group participating in Standards and Engineering 

depts participating in Open Source) 

3. Request additional collaboration around Interop Testing through 5G Super 

Blueprint support, ONAP, Anuket etc.



Open Source community is looking 
forward to a great collaboration in 

2023




