
From the Core to the Edge 
Optimizing and Unlocking Full Potential
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5G: more than the next generation of wireless communications

480%Video streaming data 
consumption growth by 20241

network capabilities5G 

29B Devices are expected to be 
connected worldwide by 20222 1TB vehicle and sensor data per month 

to the cloud by 20253

Data-heavy, 
immersive mobile applications

Emergence of mission-critical
Telco Edge-to-Cloud use cases

Everybody and everything 
gets connected

Exponential bandwidth Ultra-reliable low latencyMassive device density



Enterprise LAN Telco WAN

Interfaces & Protocols

IT infrastructure at the Edge

Edge
Compute

Wi-Fi 6 New Radio

Intelligent Edge: enabler and complement to 5G

Mgmt & 
security

SwitchingWireless Storage

Edge
Compute

Servers Storage

Composable Fabric

Access, Aggregation, Core

5G CloudIntelligent Edge Delivering 5G to the Enterprise 
through the Intelligent Edge



5G will enable IT & Network Convergence to be Digital Operator
IaaS(AWS), PaaS(Google App Engine), SaaS(SalesForce.com), Open/Service Platform

High Performance, High Availability, NFV/SDN, Automation, Programmable

“�Service�Eco-System”

“�5G High-Speed”

Micro-
services, 
Dev Ops, 

Containers
, Service 

API

Automated 
Agile and 
Intelligent 
Operation

Digital 
transforma

tion –
Everywher

e

Build if or 
Buy

Open, 
distributed, 
programm

able 
infrastructu

re

Vertical 
integrated 
approach 
from NEP



Telco infrastructure is not an IT scale out cloud

Converging IT & network infrastructure

Multi-vendor environments

Standards compliant API management

Open and composable 
infrastructure for 

futureproof networks

Distributed compute 
fabric from edge to cloud

Infrastructure optimized for edge and cloud 
deployments

Heterogeneous platforms with uniform 
management framework

Carrier grade 
capabilities to replace legacy 

functions

Telco grade reliability

Accelerated performance

Flexible and scalable 

Next generation 
platforms



Open Distributed Composable
infrastructure management automation 
required to integrate and scale 
heterogeneous Telco solution stacks

Resource Composer Layer dynamically 
identifies available resources and 
enables SDI through standards-based 
API’s

Resource Aggregator Layer provides 
infrastructure visibility through 
standards-based APIs (DMTF/Redfish) 

A framework for software-defined infrastructure management 

VNF VNF

VNF VNF

Open physical management

Compute                       Storage                      Networking

Composable infrastructure

Open Distributed Composable Infrastructure

Resource Aggregator

Resource Composer Resource Manager



Distributed Software Defined Infrastructure
Open and Programmable 

Heterogeneous
Environmentals

(space, power, cooling)

Heterogeneous
Environmentals

(space, power, cooling)

Heterogeneous
Environmentals

(space, power, cooling)

Compute Storage Networking

The Future and 5G

VNF VNF

VNF VNF

Disaggregation

Open Physical Management

Software Defined Infrastructure

Software Defined Infrastructure

Redfish

Linux OSes

Multi-vendor NICs,
FPGA, CPU etc

Swordfish

Linux OSes

Multi-vendor NICs,
FPGA, CPU etc

Netconf
Yang/OpenAPI

Open Networking
OSes

Multi-vendor
Merchant Silicon

•Hierarchical Management

•Multi-Vendor

•Federation

•Telco Scale

•RFC 2544 Testing

•NEBS L3, ETSI

•NIC acceleration characterization



Manageability Aggregator

− Industry standard composition service 

interface supporting hetergenous

components

− Event aggregation at telco scale

− DevOps processes

Extending manageability across heterogeneous data centres

Creating a secure manageability fabric across distributed infrastructure    

Access DC

Aggregation 
DC

Core DC



EDGE COMPUTING



Localized Game Streaming - Fast paced Game titles 
Improved Gaming experience over Cloud game

Internet

Cloud Game Streaming

Core Network Edge Server eNodeB UE

Content deployed in Maxis DC 
provides low latency and high 

bandwidth.

Telecom Hosted  
Game 

Streaming

Proximity = Low Latency

High Latency = Not Appropriate for Latency Sensitive Gaming 

Characteristics look ever closer to 
consoles:  Small screen but high res –
latency only issue

Game App 
Providers

• High Resolution
• Latency Intolerant
• High cost 

overhead

• Low Resolution
• Latency tolerant
• Moderate cost 

overhead

Wave 1 : 
Consoles

Wave 2 : 
Cloud Gaming

Wave 3 : Edge 
Cloud Gaming

• Bypass Console costs
• Minimize cross-platform R&D 

burden
• Align costs to consumption 

and revenues
• Requires a low latency edge

Extended offering with Broadband Internet 
and – Beyond Mobile Wireless

Leverage Customer Behavior and Data 
Insights – Additional services

Foundation of Edge Cloud – Extend to offer 
Additional Content Streaming Services

Expanded Partnership – Game Provider and 
Device Manufacturer



Connected Smart Shopper
Informed Reality with Edge content accelerator

11

turn-by-turn navigation 
with blue dot and 
notifications based on 
real-time position

AR Cache Object Central AR Cache

Location-based 
and personalized 
content 

+

Content 
Server

MEC
Core Network

Internet
Subscriber Purchase Experience
- Seamless authentication for 

Operator Post-paid 
- Double Consent Purchase 

confirmation
- Add purchase Amount to 

Subscriber Bill

Interactive : AR & NLP 
- Recommendation
- Price Comparison
- Product Details

Targeted Advertisement using 
Facial Analytics – Age, Gender



Video Orchestration- In-venue & Out-of-venue VR/360 Live Streaming
Unique immersive second screen for events

Deployment anywhere through virtualisation 

Micro eNodeB

Small cell

WiFi
Edge Computing 

Platform
Internet

Microwave

MEVF Market place

MEC Platform Manager

BSS / OSS as Service

Media room

MUX Data

USE CASE
� Live camera signals are locally ingested and played out to visitors in real-time
� Visitors can select among many cameras, which are presented in HD and SD 
� Distribution over unicast and multi-cast

BENEFITS
� Very dynamic service for event visitors, providing an immersive real-time 

experience (sub 1sec camera to device and fast replay, zoom in/out)
� Video traffic does not put any burden on the backhaul
� Advertisements can be superimposed on the video feed 

aggregation point
of all video 

streams 
from cameras

VR Cache

VR
Out of 
Venue

Content Synchronization





HPE 5G transformation portfolio
Multi-vendor ecosystem delivers best of breed choice for 5G



Agile service management on a hybrid infrastructure



HPE and Samsung
Feb 19th, 2019 

HPE 5G core network function (NF) software products:

– UDSF - Unstructured Data Storage Function

– UDR - Unified Data Repository

– AUSF - Authentication Server Function

– EIR - Equipment Identity Registry 

– UDM - Unified Data Management 

– NEF - Network Exposure Function 

SDE - Shared Data Environment

SbA - Service-based architecture

5G transition and co-existence with 4G and 3G.



AT&T Multi-Access Edge Computing

“AT&T’s�software-defined network, including our 5G 
network,�combined�with�HPE’s�intelligent�edge�
infrastructure can give businesses a flexible tool to 
better analyze data and process low-latency, high-
bandwidth�applications,”�
Mo Katibeh, Chief Marketing Officer, 
AT&T Business

“HPE�believes�that�the�enterprise�of�the�future�will�
need to be edge-centric, cloud-enabled and data-
driven to turn all of its data into action and value,”
Jim Jackson, Chief Marketing Officer, 
HPE



Whatever the right mix of IT, HPE can help

Manage and 
orchestrate IT 

infrastructure from the 
Edge to the Cloud, 

enabling the 
coexistence and 

collaboration of Wi-Fi 
and 5G

Design your own 
digital transformation 

journey, define the 
use cases that better 

address your pain 
points and achieve 

your goals

Connect Wi-Fi and 
IoT devices that are 

native to other 
protocols; protect and 

secure devices, 
people and data with 

AI-driven security 
analytics and policy 

enforcement

Digital 
Transformation

Manage & 
Orchestrate

Connect & 
Protect

Build out their IT 
infrastructure on 
premise or in the 

cloud with flexibility 
and as the business 

requires

Compute at
the edge

Grow 
as you need

Host applications and 
process data right 

where it is generated, 
at the edge, for 

insights in real time



Technology

People Economics

Let’s�accelerate�your�transformation


