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Centralized Service Assurance System for a Wireless Network

Service Resource
Orchestrator Orchestrator

Network Slice Instances - - Slice
_ — Management &
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Network Service

Network Services Management &
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Service and Resource Orchestration

Recursive Model

" ¥ . F |e Maﬂagem
. E2E Service Creation \ce Lifecye ent
Service rj.a~r\iF____....----———---...__,_h“::..:,I.',
Level E2E Service Operations w
Slice Instance #1: Assurance
Vehicular-to-X m I
Communications m m _| I
Fulfillment

Network
Level Slice Instance #2: AMF ﬁ
Smart Utilities and l \ Orchestration
Connected City m

Common Data Acquisition, Processing, Abstraction, and Distribution

| Programmable Ctrl | Programmable Ctrl | Programmable Ctrl | "J Management of
(SDN-C) / Domain Resources & Functions
RAN Core

Resources & | 1| 5 EE Orchestration | | Orchestration

Functional ™ ] ] .
Level - —_— - Transport NFV & MEC
Orchestration Orchestration
|"| Wireless and fixed access Edge Wide Area Core/Central
," (incl. transport networks) Cloud Transport Metwork Cloud Infrastructure Orchestration
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Integrated MEC Deployment in 5G Networks

MEC System

MEC Orchestration
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Capabilities Exposure

5G Core Network
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MEC
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MEC System Level
Management
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MEC Host
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Instrumented Un-instrumented
Network Element (NE) Network Element (NE)

Core Functions

Core Functions

Software Layers %
Conversion to one or more of

ASCII/TL1, Q3, CORBA, SNMP, etc.

Data Reduction
Filtering, Throttling & Others

wit

Processed FCAPS ¢

Al/ML Analytics

Management
Management Reporting

Reporting ﬁ%‘})
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E2E Service Visualization — Network / Service Impact —_ Planning & Design Dashboard & Reporting Data Discrepancy Management

Order T T T T Fault
’ Mgmt | Monitoring
=  Provides ‘single pane of '. e Q’ O 0 =  Allows C5Ps to leave their
glass’ into a CSP 0SS *} " % existing system
investments in place

. — while introducing a next
Request View .|  Trouble *} generation user
Ticketing experience

Environment

= Introduces a new + }

‘simple’ user experience

for Engineering and -
Operations Personnel é} Service e e (e Physical 3 =  Support for federated
Assurance Inv planning and design
=  Provides innovative . processes
visualization of end to *} Customer SDWAN Perf 3
end netwaork and Portal | Mgmt =  Integrates with existing

&

service views data discrepancy
é Alarm management processes
. . —
= Dramatically improves Mgmt ap Reportin
the ability to Database :3? 'ng =  Open standards to allow
ema A . .
troubleshoot network for simple integration to
issues - other systems in the 0SS
IDBC REST APls Golden Gate Replication

Order Perf.
Mgmit. Mgmt.
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Discovery & Reconciliation Architecture Model

Discover

Gain real-time, accurate visibility of

Federation

network resources & services across Federate OSS/BSS systems and
the entire Network network data into a single, unified
model

» Automated and proactive discovery :
of network equipment, circuits, Integrat!on of OSS/BSS data
PNFs, VNFs and services across * Integration of Network Data
multiple layers * Normalization of data into a

+  Support for all network technologies single federated data model

and vendors
*  Integration with EMS/NMS/Device

Inventory -1 Access

between OSS/BSS and the network

Discrepancies are displayed,
grouped and filtered using the GUI
Automated resolution of
discrepancies between OSS
System(s) and network data sources
Based on business rules — updates
are made from “source of truth”
Exceptions outside business rules
are handled via User Interface

Inventory -2 CORE

Federation
Unified Data Model

Inventory — N Transport

Reconcile

Inventory — N Transport
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Local & Global Learning & Decision Making in Distributed Networks

Distributed sites
Knowledge sharing
Site insights

1
1)
iiE

Figure 1: Local and global learning and decision making in large distributed networks




ONAP Software Architecture

ONAP Architecture
Version 4.0.10
Date: May 16th, 2019

| Design | Orchestration & Manag\emenli Operations

Validation _ -

D&M Dashboard [um] Interfaces

Control Loop Policy Service
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Shared
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Service Design & Creation
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/SM Architecture Framework
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Container Container Application Application
Application

Application
Guest OS

Host OS Host OS

Hardware Hardware

Advantages . More efficient, high concentration . Free choice & full control on the OS & its
of containers per hardware node, parameters
low overhead . Full control over OS version upgrades

- Each container is a partial instance ¢ Fully dedicated resources (CPU, RAM, DISK)
of the operating system (OS), not
a complete OS

Disadvantages * No control of the kernel (provider Higher overhead per VM
controls/upgrades the kernel) 0 Less VMs can run on a hardware node
- Only one kernel per hardware node
- no mixing OS
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Hierarchical Cross Domain SON Architecture

Central data center of the network operator

( Centralized SON component >

CN NF CN NF
Local (edge) cloud / \ Local (edge) cloud
Cluster level SON Cluster level SON
component component
RAN CU RAN CU RAN CU RAN CU
CN: Core Network CU: Central Unit of the RAN
RAN: Radio Access Network DU: Distributed Unit of the RAN
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3GPP Network Management Reference Model

Organization A

Enterprise Systems
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Exposure of Network Management Services

Entity C
The network management
service X is consumed
(@)
The network management
service X is produced (exposed)
Entity B
The network management
service X is consumed
()
The network management
service X is produced
Entity A
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loyment Scenario for Management of a Mobile Network with Network Slicing

( Consumer )

()

MnS{s) for Network
and M5l

Network and Network Slice Management Function
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Man
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1 . |
i TN Domain Manager (out
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O-RAN Architecture Schematic Diagram

Inventory Configuration RAN Intelligent Controller (RIC) non-RT

Applications Layer

3% party
APP

CUcP ' i Cu-Up

NFVI Platform: Virtualization layer and COTS platform Fl
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I Open Front Haul
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Centralized vs. Hybrid SON

¥ X
. Centralized. SON Solution = Hybrid SON Solution
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