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Platforms to enable Telco Horizontalization

Telco/CSP Priorities

Telco Cloud Platform

Enable
Private 5G

Extend to
Edge
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Need a Consistent Platform

Transform telco networks
using cloud infrastructure,
spanning core, edge and RAN
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Modernization
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Telco Cloud Operations

Telco Cloud Infrastructure (built using VMware Platforms)
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Create a unified, developer-friendly, multi-cloud “Telco
Edge Cloud Architecture” to enable carriers to accelerate
their business

Enable an open, disaggregated, and vendor-agnostic
ecosystem




VMware Telco Cloud Stack

From Infrastructure to Analytics & Intelligence for Network Core | Edge | Radio

9 Telco Cloud
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Operations

Telco Cloud
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Telco Cloud

Infrastructure Radio (RAN)
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The Telco World Today

Siloed and Disparate Network Infrastructure Increases Network Complexity and Costs

0SS / BSS EPC IMS VAS MEC Edge VNF
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Storage

Networking

IT Data Center Core Network Edge & Far Edge Network
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Challenges Must Be Overcome

Modernize Siloed and Monolithic Cloud to Agile Environment with Cloud-Native Technologies

Complex Disjointed
Siloed Environment Core-to-Edge

Must support both Solution

VNFs and CNFs,

: Operations must be
horizontally

simple,
visibility must be clear

mwa re® ©2020 VMware, Inc.

Gaps in
Telco-Grade
Kubernetes

Must maintain Telco-
grade management
and performance

Lack of
Multi-Vendor
Operations

Must validate
performance and
integration,
every time



Transforming to a horizontal and cloud native architecture
Accelerate Innovation Cycle Through Better Network Design End-to-End

Multi-Layer Automation

Multi-Vendor Network Function Ecosystem

Centralized Multi-Cloud Management

Consistent and Unified Platform

COMPUTE STORAGE NETWORKING OPERATIONS KUBERNETES VIM
MULTI-CLOUD PROVISIONING MIGRATE FROM ANYWHERE
o> I > C@ | R |
Public Core Edge Private
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VMware Telco Cloud Platform
Cloud-First Orchestration & Automation

ECOSYSTEM Multi-Domain Orchestration | Network Slicing | OSS/BSS | EMS | S-VNFM | SDN-DC

Industry-Standard Interfaces

CORE - TELCO NETWORK - EDGE

vmware
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How does this apply to O-RAN?

Innovation. Agility. Speed.

Reduce OPEX

Orchestration for
automation across edge
and far edge

Separate scheduler
functions
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Reduce CAPEX

From black box, single
stack to OTS hardware

Increase spectral
efficiency

Increase Agility

Disaggregation of the CU
and DU leads to flexibility
and resource sharing

Develop new x-apps
by 3" parties

Foster Diverse
Ecosystem

Separation of functions
allows new players to
develop apps faster

Innovate Faster



Currently Radio Access Networks are closed, innovation is slow

« Challenging transformation of RAN towards
cloudified and software-driven deployment
and operations

 Limited programmability = low flexibility for

1 5G new services introduction
app.

1
Radio Unit @W Specialized HW

« Vendor market relatively closed (3 main
vendors), even with RAN dominating overall
Network Capex
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O-RAN is standardizing an open (disaggregated) RAN architecture

J-RAN
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O-RAN reference architecture

vmware
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SERVICE MANAGEMENT & ORCHESTRATION
NON-REAL-TIME RIC
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VMware RAN Platform

Management Plane Control Plane
Optimization Optimization
VMWARE SMO Platform VMWARE RIC Platform
a a
o1 E2

02

User Plane

VMWARE RAN Telco Cloud Platform

Industry Standard Hardware

* Provide the vendor-neutral horizontal platform for RAN user, management & control planes
* Abstract HW platforms across Intel, Nvidia and Qualcomm

* Create arich, innovative, multi-vendor “app store” for each plane
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VMware RAN Telco Cloud Platform

Tanzu Kubernetes Grid
vDU in Optimized Secure Photon Realtime OS

Kernel features & tuning for Flexran reference system

Includes K8s Plugins: BIOS cnf, CPU Mgr, Node Topo Mgr

VMware RAN Telco Cloud Infrastructure

vSphere
Real-time Photon OS & ESX
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Compute

L2 Switching

Infrastructure and

Orchestration
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VMware RIC platform for agile innovation & optimization in RAN

Architecture and Key Components

External
apps &
SMO services

VMware Operator RAN Vendor 3™ Party
Apps Apps Apps Apps

Open APIls

VMWARE RIC PLATFORM
High-Performance Messaging System
Access FCAPS

Mgmt :

State DB

Resolution

E2 nodes
(Cu/DU)

XT (External) Interface is VMware feature to enable edge intelligence beyond RAN (i.e., to
provide capabilities for RAN insights & optimizations to external services and applications)

vmware
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VMware RIC Platform

*  Supports both non-RT (> 1 sec) and near-RT (10 msec — 1 sec) use

cases

* Provides services to simplify app design & deployment

Open APIs

* Easy-to-use framework to encourage rich innovative ecosystem
of intelligent applications
Apps Ecosystem (“Appstore”)

* Apps can be provided by operator, RAN vendor, VMware or 3

parties

e Enables RAN automation and monetization
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VMware O-RAN Demo at Deutsche Telekom

Edge Far Edge Cell Site End Users
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Spectral Efficiency is Greatly Improved with VMware RIC, Cohere xApp & Intel

Edge

VMware RIC and Cohere VNFs enabled

Far Edge
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Antenna

End Users

10 Mbps
data speed

10 Mbps data
speed

Standard Handsets

(iPhone)

VMware Radio Intelligent
Controller (RIC) and
Cohere channel estimator
and pre-coder are enabled

Cellular streams do not
overlap and there is no
interference

Data throughput from the
cellular tower increases

Data speed for the end
users increases




Summary: Disaggregating & Virtualizing the RAN

Disaggregated & Programmable RAN

« Modularity reduces barrier to entry for smaller vendors; can provide smaller specialized functions instead of a

giant monolithic stack

« Multi-vendor ecosystem leads to increased competition; telcos can choose between multiple vendors, and select

best-in-class network functions from different vendors

« More competition leads to more and faster innovation; open RAN is expected to introduce new service

capabilities like network slicing, 4G/5G spectrum sharing, tactile internet and massive loT

Virtualized RAN
* Decoupling software and hardware enables software-defined and cloudified RAN
* Cloud-RAN leads to better utilization of compute & spectrum resources; lowers CAPEX

- Software-defined RAN leads to easier/better orchestration and operations; more agility
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