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ETSI ISG ENI

• State of the Art & Challenges

• Networked Intelligence Improving 

Experience

• Introduce new ETSI ISG ENI on network 

intelligence



Inspired by the Development of 

Technology

The game of Go is complex because of the huge number of possible states. So is the operator’s network management: 

many types of devices/protocols, complex connection topology, different configuration options and languages from 

different vendors, etc. Manual management is costly and error-prone.

How can ALPHAGO’s success inspires us to improve the operator’s network management experience?

换一个清晰的图



Inspired by the Development of Technology

Mobile： Feature phone 1st Gen Smart Phone Smart Phone

Automobile： MT AT Self-driving 

Network： Traditional   SDN
NFV

AI based Autonomics 

The goal of science and technology development is for human to use easily & friendly, improve machine close to human intelligence to 

simplify human-machine interaction: connecting digital and emotional

Ultimate UX with simplicity / intent NBI:  in line with customer demand for new revenue from agile service and OPEX reductions

scientific and technological improvement



Use Cases Example: 
Demand emerging from operators for operation and management

(China example) ARPU： bandwith (1688/year)       <      GPON(14400/year)       <       MPLS(48000 /year)

SD-WAN 6B
Total Enterprise VPN  15B

Huge

Big enterprise

Middle enterprise

Small / Micro enterprise

High OPEX and inefficient allocation of resources trigger operators expectations for the future network :

Intelligent, adaptive strategy provides context-aware services, efficient use of network resources, reduce manual work

The outbreak of the SD-WAN market reflects the demands of operators and content providers:

Context-awareness and personalized services demand dynamic and efficient resource allocation; networks learn from experience, and 

reduce OPEX and CAPEX



Intelligence to Improve Operator 

Experience?

UX is so popular in IT, what is OPX for CT?

 User experience (UX) refers to a person's emotions and attitudes about using a 

particular product, system or service,… includes a person’s perceptions of system aspects such as 

utility, ease of use and efficiency. - from wikipedia

 If network = cell phone, then the experience of its owner(operator) is still 

barely satisfactory: 

• Human-dependent decision, complex manual config, low resource utilization

 OPX for SDN/NFV/Legacy operation depends on three concepts

Challenges
 Automating human-dependent decision-making processes

 Determining services status

 Defining how best to visualize network services and improve network maintenance and operation

 Providing an experiential architecture (i.e., an architecture that uses AI and other mechanisms to 

improve its understanding of the environment, and hence the operator experience, over time).
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Network should be provisioned based on improving OPX. This is done by using policy-driven orchestration and model-

driven engineering to enable offered services to adapt to user, business, and environmental changes.



Intelligent Service 
Deployment
• Intent based service 

management

• Service mapping

• Service atom 

Intelligent Analyzing and 
Prediction
• Network analyzing

• Utilization/inventory Prediction

• Fault Prediction

Intelligent Monitoring
• SDN Telemetry

• Network event & state collection

• Network performance collection

Intelligent Resource 
Management

• On-demand resource allocation

• 3rd party resource API

• Intent based resource management

Intelligent Policy Control
• Imperative policy

• Declarative policy

• Policy driven service/resource 
management

ENI Standards for Experiential Networked Intelligence 

Improving Experience

ENI Engine



Intelligent Service Management

The Service Intent API reduces the user's network knowledge requirements,

and enhances the network operator’s experience. L3SM & L2SM are good start of this trend.

Intent Service API:

• Independent of technology and vendor

• Specify what customer wants, but not how to 

implement it, using business-friendly concepts

Intelligent Service:

• Model-driven service API

• Service composition supports new services without 

having to recompile and redeploy

• Customized service template according to the 

scenario, based upon the model

Intelligent Resource Management:

• Model-driven translation to resource allocation, 

transparent to the end-user (see next slide)
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Example of Possible Architecture of ENI engine
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Imperative/ ECA 
(WG draft)

Declarative/
Intent (I-D)

Generic Information 
Model (WG draft)

Applicability (I-D)

Framework (WG 
draft)

IETF 

SUPA WG

Intelligent Policy

Imperative:  Event-Condition-Action (ECA) Declarative: Goal- or Intent-based

IF the Event clause evaluates to TRUE Express What should be done.

IF the Condition clause evaluates to TRUE not How to do it

THEN Execute Actions in Action Clause Specifies criteria for choosing acceptable

ENDIF states, each of which has a binary value

ENDIF

ONLY 

this state

ANY of 

these 

states

Rationality is defined by the developer Rationality generated by compiler



New ETSI ISG ENI to describe and specify the future evolution of network 

intelligence on enhancing experiences

ENI - initial
-ECA

-Service Model

ENI - Final
- Self-learning

- AI

 Declarative: Self-

decision-making with 

declarative policy 

statements

 Translation of user 

intent to service and 

resource management

 ECA: Self-decision-making 

using Event – Condition-

Action policy rules

 Service Model enables 

dynamic service automation  

 Self-decision-making based 

on intelligence generated by 

Self-learning AI algorithms

 Integrate all available 

resources to achieve high 

performance and improved 

OPX with low cost (OPEX and 

CAPEX), like self-driving car 

and AlphaGo from Google

ENI - Mid
- Declarative

-UIS

Centralized 

Control

 Decouple the 

forwarding and 

controlling plane by 

SDN technology

 Best Efforts

2016-

2017

2017-

2019

2020+

Data Information Knowledge Wisdom

Experiential Networked Intelligence 

背景

• IETF – already done some successful work in 
policy(SUPA), service (L3SM, L2SM), resource (on-
going), will extend the existing work to support 
network intelligence

• ETSI – There is no specific WG focusing on the future 
evolution of intelligent and enhanced network 
experience 

策略

new ISG in ETSI - ENI (Experiential Network 
Intelligence), as the home of network intelligence 
discussion
• Guide the industry to focus on the future evolution of 

network intelligence, to make the next hot spot after 
the NFV ISG

• Leading the industry trend, provide concept and high 
level design to other SDOs

Background Strategy

ETSI ISG 

ENI（
Concept and 

high level 

requirement 

and 

framework）
IETF

（Protocol/DM）

ITU-T（Big 

data)

TMF（IM）

BBF（Arch）

Relationship with ENI and 

other SDOs



About ETSI ISG ENI 
(Experiential Networked Intelligence )

Challenges
• Automating complex human-dependent decision-making 

processes,

• Determining which services should be offered, and which 

services are in danger of not meeting their SLAs, as a 

function of changing context

• Defining how best to visualize and how network services are 

provided and managed in order to improve network 

maintenance and operation

• Providing an experiential architecture (i.e., an architecture 

that uses AI and other mechanisms to improve its 

understanding of the environment, and hence the operator 

experience, over time)



About ETSI ISG ENI 
(Experiential Networked Intelligence )

Standardization Goals
• Describe answers to the aforementioned challenges to 

improve the experience of operators and network 

administrators focusing on improved policy and automation

• Specify a policy-based, model-driven architecture that 

defines functionalities to assist orchestration on adapting 

offered services to changing user needs, business goals, 

and environmental conditions at scale

• Propose an approach that enables the networked 

experience to be measured and presented to operators and 

other stakeholders 

• Engage with other SDOs on the impacts of ENI and it’s  

architectural realization



About ETSI ISG ENI 
(Experiential Networked Intelligence )

Objectives 
• Identify the requirements (e.g., from operators and network administrators) to 

improve operator experience

• Specify an architecture that is used to apply adaptive and intelligent service 

operation and management, which uses dynamic policy management to assist 

the orchestration of service management and resource management at scale, 

• Propose a standard definition on how the networked experience is measured 

and projected/presented to operators and other stakeholders 

• Engage with other SDOs on the impacts of ENI and it’s  architectural 

realization



ETSI ISG ENI Phases 

• Phase 1 (informative): 

• Lasting approx. 12 months from launch, will describe use cases and requirements, definition of 

features, capabilities and policies, with following tasks:
• Identify and describe appropriate use cases

• Identify and describe the requirements for the improved Operator Experience

• Carry out a gap analysis of work on context-aware and policy based standards

• When gaps are found on existing interfaces that have been developed by other SDOs and ISG ENI 

needs to re-use, then the recommendation on how these gaps should be filled will be discussed in co-

operation with the SDO that defined these interfaces within Phase 1 and beyond

• Output: 
• initially publish informative best practice documents (Group Reports (GRs)) that show how cross-

SDO functional architecture, interfaces/APIs, and specific models or protocols address stated 

objectives/requirements; Additional Informative Group Reports will also describe how policies can be 

managed and also illustrate service and resource management

• Phase 2 (informative/normative), lasting approx. 12 months from completion of Phase 1:
• Document the ENI architecture in informative Group Report(s), and demonstrate how the different scenarios 

defined in Phase 1, are addressed using a dynamic policy-driven management approach

• Architecture may be in one document or logically split between documents as required

• Architecture should support the functionality to be able to learn from inputs and decisions, along with 

information relating to the context of the decisions

• Output is expected to be a number of informative Group Reports and/or normative Group Specifications



Relationship with NFV / SDN

NFV

Network Big Data Analysis module of ENI Engine collects the information of 

MANO’s resource description and dynamic resource to include complete meta-

data and data for lifecycle management of the virtual environment. The output 

of Network Big Data Analysis can be used to act on service / policy / resource 

(consistent with MANO) as well as engineering rules, recipes for various actions, 

policies and processes. 

There is no closed control loop in MANO. The ENI Engine is OUTSIDE of the 

MANO elements. This addresses compatibility and avoids rebuilding MANO 

components.

SDN

Network Big Data Analysis module of ENI Engine collects the information both 

from SDN data plane and SDN control plane. The result analysis of Network Big 

Data Analysis helps service/policy resolver adjust the network / infrastructure.

The ENI Engine is OUTSIDE of the SDN controller and may interact with it via the 

SDN app, providing context based policy modelling capabilities.



Official release of ETSI ENI

http://www.etsi.org/news-events/news/1171-2017-02-new-etsi-group-on-improving-operator-experience-using-artificial-intelligence

http://www.etsi.org/news-events/news/1171-2017-02-new-etsi-group-on-improving-operator-experience-using-artificial-intelligence


ENI progress and next step

• ETSI ISG ENI officially approved by the ETSI Board in early Feb
• https://portal.etsi.org/tb.aspx?tbid=857&SubTB=857

• Planning for the meetings of 2017 – 4 meetings a year

• Kick off meeting – April 10-11, in ETSI HQ
• Elect a management team

• Determine plan of work, start workplan & initiate Liaisons 

• Plan Schedule of Meetings

• 2nd meeting – meeting date under discussion

Portal of ETSI ENI

https://portal.etsi.org/tb.aspx?tbid=857&SubTB=857


Contact Details:
Dr Raymond Forbes rayforbes@mail01.huawei.com

+44 771 851 1361
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