IBM Cloud Pak for Network Automation

Making automated ORAN/vVRAN deployments and
operations a reality

Alan Sullivan
Offering Manager
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Network evolution — from legacy to cloud network architectures

Traditional Proprietary xNF Approach
Vertically Integrated Common Platform
Network Services
. L L
‘ g . .I AN N Network transformation is key for
‘ Virtualized Network Functions SUCCesSS
SGSN/GGSN PCRF Firewall . . . .
. .| .l =| T «  Deliver innovative services faster and
\ ‘ ‘ ‘ Oam | stay competitive
ISDM Switch ATM Switch IP Switch ﬁ
Hardware Point of Delivery (PoDs) ° 1 .
L Recc]l U(ée costs V]La tla\xt(rjeme automation
f/i ﬁ 6 E— and adoption of cloud-native operations
\ . E E E E - model

| Lemscynetworkparadigm  Virtualized network paradigm “Ultimately 5G is about the move to

Dominated by NEPs Ecosystem of hardware and software SO_ftWCIre at the center O_f the network”
suppliers

Network standards based; proprietary, Network standards-based; open,

bundled network elements and services unbundled, cloud-based platforms
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Poll 1

At what stage in your journey are you when looking at vVRAN?
1. Initial fact-finding stage

2. Evaluating the move to VRAN in the next 2 years

3. Evaluating the move to vRAN in the next 12 months

4. Comparing the available products in the market
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IBM O-RAN Alliance Participation

O-RAN

AL LIANTCE
* IBMis a contributing member to the O-RAN Alliance

 |IBM Research teams participate in Work Group 2 focused on

. Non-Realtime RAN Intelligent Controller RAN Intelligent Controfler (RIC) non-RT

Orchestration & Automation (e.g. ONAP): MANO, NMS

 |IBM Research provides deep knowledge in Artificial Intelligence
for large-scale systems and Al/ML-enabled complex applications
RAN Intelligent Controller (RIC) near-RT

e  Work Group 2 Projects Applications Layer

 Al/ML Lifecycle Management

e AIOPS for Radio Access Networks

E2 :btw RIC near-RT and CU/DU

e 5G Edge for Industry loT
| Multi-RAT
CU Protocol Stack

NFVI Platform: Virtualization layer and COTS platform

F1

0-DU: RLC/MAC/PHY-high

I Open Front Haul

IBM Network Automation / © 2021 IBM Corporation



Traditional RAN

* Vendor lock-in
 Be-spoke proprietary hardware
* Fixed capacity

 Maximum capacity always online consuming
resources

 QOperational processes are manual
* |ssues on site can result in engineer visits

* Limited ability to cope with localized ad-hoc
increases in demand

BBU
Proprietary Fronthaul Baseband unit
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VRAN

Core Network

e No vendor lock-in

B l cu

Centralized Unit

. COTSh
OTS hardware RU — Radio Unit

* Flexible capacity

e Capacity is automatically managed to match
demand

Antenna
."'1.

R

* Automated operational processes

Open Midhaul

e Reduced number of site visits
DU

Distributed Unit

* |Impact of localized ad-hoc increases in
demand are automatically managed

Open Fronthaul
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VRAN High Level Deployment Architecture

RedHat O tack
serat penstac vCU / vDU/ vFW/ vDNA ol
=0 onboarding and
configuration and Closed
IBM Orchestration

vCU clusters loup

SecGW

S1-MME

S1-U

EPC Closed loop healing
«”

IBM Netcool
g =

RHOSP Threshold KPIs to Netcool
vEMS cluster
IBM Openstack
CIJ Netcool - alarms Monitoring

:l Red Hat Openstack cloud monitoring —

KPIs, Thresholds

IBM + RedHat Platform- Cloud Platform, E2E onboarding, monitoring
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DU/CU Clustering Scenarios
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ACCESS NETWORKS
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o

midhaul

____________________________

DU Pool Site [ﬁ Of more servers)

m-—
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DU Site
(1 server)

DU Site
(1 server)

fronthaul frontha ul ]

fronthaul

CU Site with DU Pool
(6 or more servers)
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Poll 2

Do you currently have any orchestration or automation in your
network ?

1. We have neither
2. We have some automation
3. We have some orchestration

4. We are actively looking to deploy both
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IBM Cloud Pak for Network Automation

Enables zero-touch network transformation for CSPs

— Robotic Process — Natural language — Process and task — Event detection — Machine learning — 3rd Party — Operational models
Automation interactions mining integrations
IBM Cloud AWS Microsoft Google VMware Private IBMZ End points
Azure Cloud |BM LinuxOne

LY

|BM Power
R -\ o\ 2\ ‘\fl‘ % Systems @
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IBM Cloud Pak for Network Automation capabilities

Normalized
lifecycle modeling

Standardized
operations for all
XNFs to enable
model-driven
automation with
Cl/CD toolchains

IBM Network Automation / © 2021 IBM Corporation

Intent driven
orchestration

Models the desired
service operational
state rather than pre-
programming
workflows

Service design &
testing

Automation for the
service itself and
underlying resources
for test, pre-
production, and
production
environments

Dynamic service
assurance

Real-time view of
network and cloud
infrastructures using
Al to drive decision
making and process
automation

Closed-loop
operations

Automated feedback
loop between
assurance and
orchestration to
enable zero touch
operations
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With IBM Cloud Pak for Network Automation, you can evolve to zero-
touch network operations with Al-powered automation

Improve Customer Experience

Reduce customer service

Automated network monitoring and alarm :
response time by up to

management.

Deploy Faster

scale new services and 0
Accelerate the delivery of networks and decrease operations effort 8 O A)

services through Al-powered automation. by up to

Rapidly design, deploy and

Leverage Industry Expertise

Ecosystem of industry
Open ecosystem of partners with unifying partners +
architecture
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IBM Cloud Pak for Network Automation Open Ecosystem

Technology Platform and

Network Modernization Digital Engagement
Open Source Partners

l I

Software Defined Operations Support Business Support

5G Access 5G Mobile Core 089 ( : -
Networking System (0SS Systems (BSS
_ ALTIOSTAR ffirmed" |nte|@
- Built on open standards T— Juniper Enghouse Enghouse
) MAVENIR TN @ @ ~ILF
- ETSI MANO & ONAP aligned cisco . NETWORKING
Compute / Hardware Sl nefa
NOKIA AMAVENIR ' 08' MATRD)
; toh NI Ospn’ent RAN
- Unifying architecture with SAMSUNG Mmetaswitc cl5co MOVILS JRAN
ecosystem of 50+ Industry Telco Edge NOKIA DAL [echnologies Security
partners ~ADVA SAMSUNG - el Customer Care ‘ Red Hat
& travelping EQUINIX :
aLTRan — NETSCOUT assima @ -
_ H e Load Balance Hewlett Packard OI'UTI
YNF/CNF interop ecosystem alods ' Hewlett Packar % paloalto @ dubl
jointly established by IBM @ SAMSUNG "
-  Lenovo |
and Red Hat ? portworx Nl .\\IRNUANCE
Juniper Il NetApp' +Sev0ne
ZJROBIN SAMSUNG NOKIA THALES
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Industry partners include equipment manufacturers, networking providers, IT providers, independent
software vendors, and system integrators.



Poll 3

What areas do you see most benefit from infusing Al into network
automation?

1. Predictive maintenance
2. Self diagnostic, automatic problem detection
3. Self-healing of networks

4. Intelligent network operations
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Normalized Lifecycle Modeling

Standardized operations for all xNFs to enable consistent model-driven automation with Cl/CD toolchains

« Maintaining different skills, methods & procedures for different
vendors is expensive and slows down innovation

—

Imstall Uninstall Install
(" ussnr BB )
=g
' K \

Stop \ r ’ ‘ Configure

Lininstall

«  The IBM approach:

o Reduced complexity through standardized operational

c - g v
lifecycle and tools — standardize for consistency \ / K /
0 ) . S‘Ian

o Common operational lifecycle for each xNF & Service instal o= _

o Generate complete network service lifecycles using r fvene vnr {73 ‘
relationships and opinionated patterns ri‘.

Stop S Coanfigure
H
«  Outcome: \ . (

o Increased levels of operational automation by modeling Uninstal P -y y s
the end-to-end service with runtime operational f"mwwm‘\ (”G;”é"‘\m\
requirements in mind l r — ‘ r -V

I | = = =
w |7 @Y T
Stap ! Corhgung \*../ g)

N NV
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Intent Driven Orchestration (33

(o593
Models the desired service operational state rather than pre-programming workflows —

* Manual programming is time consuming, error prone and inefficient

R Intent Start Totaltime  Status Dependencies . .
shared_core o v
@ Active CreateAssembly 13:32.07 23/03/20 00.0051 @ Completed O ‘ Execution History ‘ ‘ New Intent ‘

« The IBM approach:

Components

ﬁ shared_core

o Design with intent using declarative based models

& shared_core__ng13

o Model the service rather than program its lifecycle workflows & shaedcore_rg2

& shared_core__ngl5

o Auto-generate & execute the most efficient steps

(& shared_core__ng8

o Reconciles the actual and target state of all network cloud O shoredcore_oc hﬁ =
StaCkS O shared_core__pcf__cnf ‘l‘l I CONFIGURE - INTEGRITY
() shared_core_amf |/ o\ | o CONFIGURE

() shared_core__amf_wnf |'\+/

() shared_core__udm b
«  Qutcome: B \Ww u
Q shared_core__udm__cnf ml
o Intended operational state of complex service maintained O shred core_aus Ir | |
automatlca"y O shared_core__ausf__cnf m‘
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Service Design & Testing

Automation for the service itself and underlying resources for test, pre-production, and production environments

 DevOps approach is required to automate network
cloud operational process, reducing complexity and
manual effort

« The IBM approach: .
. 5¢_shared
o Integrated design and test framework .-

ersion; 1.0 ¢ deployment_location
${deployment_location} ausf

o Quickly onboard xNF components into an
automated CICD lifecycle

ngl2

ngl5

o  Gain lifecycle visibility before deploying

«  Qutcome: \ N /
o Reduces service design time by up to 80% '
and diminishes the network service
operations cost by up to 60% - all while B

reducing CAPEX upwards of 10%
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: : oA
Dynamic Service Assurance AO0DO

OA::

Real-time view of network and cloud infrastructures using Al to drive decision making and process automation

« Reducing time to diagnose incidents and avoid outages T : n o1 — @ an
= o
 The IBM approach: a Cl
Q Lo - | e o [ 2 g
o Embrace frequent changes with real time insight 2. e e A .
. . . . G@

o Fixissues before they become service and customer affecting & o & o e @ e e & %W g w u ow

o Real time context for rapid resolution . y - &

o Correlate relevant data in real-time to detect hidden © |

anoma li es e L 2. —

o Go back in time - know what happened, when ® tonant-srvcs © X
®
©

¢ Qutcome: | TR | |
@D Relationships - - - @D State @D Property ] <4 P> P

o Quickly isolate problems for faster mean time to repair
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Closed-loop Operations /N

Feedback loop of communication between assurance and orchestration to enable zero touch operations

* Networks are becoming increasingly dynamic and
many applications require low latency—often, no time
is available for human interactions

Al
* The IBM approach: I | Resolution
o Incident detection and resolution )

Orchestration & Self-healing
o Al-driven resolution of identified errors, with — | Proactive @ Testing
. . oucy i Diagnosis
further auto diagnostics for unknown errors GE ? Detection £
Intent Engine ]
o Sense and respond to issues or opportunities
for optimization and select opinionated
patterns to execute —
VNF/CNF Infrastructure Service .
“Broken Failure Degradation Triage
Complexity

e Qutcome:

o AlOps to reduce operational expenses greater
than 5x; improve network visibility and
customer responsiveness
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Why IBM Cloud Pak for Network
Automation?

* Design, test and deploy services in minutes
instead of days or weeks and evolve to zero-
touch operations

* Run on any cloud, anywhere and manage an
network vendor infrastructure

* Open IBM and Red Hat® ecosystem to rapidly
onboard certified VNFs/CNFs
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Poll 4

What are the main factors that inhibit, or slow down, the adoption of
network automation today

1. High learning curve due to complex technology and multi-vendor
environments

2. Resistance of people to process and skill change due to automation
3. Limited ROl visibility/measurability

4. Upfront expenses
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Thank you

Alan Sullivan
Offering Manager

alan.sullivan@uk.ibm.com
ibm.com
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