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One of the key Challenges today: Mobile Data Traffic growth
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Mobile Data Traffic per
month per subscriber
by 2019:

13 GB in South Korea
(source: Cisco VNI)

Figure 2: Annual global mobile data traffic (in Exabytes) 5.7 GB in Europe
(source: GSMA)
Hewlett Packard Source: GSMA
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http://dev.gsma.com/spectrum/wp-content/uploads/2015/06/GSMA-Data-Demand-Explained-June-2015.pdf
http://www.cisco.com/assets/sol/sp/vni/forecast_highlights_mobile/index.html#~Country
https://www.slideshare.net/OptimediaSpain/the-mobile-economy-europe-2015-57231935

What 5G will bring ... a more Efficient Network
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Enable new Use Cases

Massive loT - mMTC eMBB - Enhanced Mobile Ultra Reliable Low Latency
Broadband URLLC

Smart City — Sensors — eHealth Augmented Reality — AR Remote Surgery w. haptic fbk
Smart Agriculture - Environment | | Virtual Reality — VR Remote Driving — Self Driving
Smart Home - Smart Building Gaming — HD Video Remote robotic, motion control
Smart Industry — Oil - Mining Holograms — Train - Plane Online Gaming, real time

—

Hewlett Packard
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3GPP TR 22.891 identifies 74 service scenarios that should be enabled by 5G



5G timeline

Pre-Study & Tests Standard & Trials

2017 2018 Jun 2019 Dec
| | 5G Phase 1

> > 5G Phase 2

3GPP Release 16
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Deployment Options (12) — 3GPP Release 15 Focus

Released Dec 2017 - NSA Release June 2018 - SA

3a) Non-Standalone/’LTE Assisted” ; EPC 2) Standalone NR; NGC
Connected

NGC
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Etc ...

12 deployment
Model options
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From Telecom Specifics to IT Capabilities
Compute capabilities are changing how networks are build

To a flattened network, where software functions —

Operator or Enterprise - are optimally placed,
From a hierarchical network, where programmatically & dynamically, and where traffic is
telecom functions are dedicated steered towards the most optimally placed service
functions
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From Telecom Protocols to IT Protocols 56
Service Based
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loT
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Get Ready for a Revolution ... but it may take time

—5G touches on the overall telecom network: Radio/Fixed +
Core + Management + Applications/Verticals

—It moves to IT, Software, Cloud (NFV), programmatic,
Automated

—It is distributed, Edge, Core with dynamic topology

—Everything connected including millions-billions of devices
through a common Core

—Software based Isolation, virtual private network through
slicing replace dedicated networks

—Many different deployment models

— Different operators choose different paths depending on
their legacy and market traction

—5G will co-exist with legacy 3-4G, Wifi and fixed networks

Hewlett Packard
Enterprise
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European countries 5G initiatives

ltaly:

Telecom ltalia plans 100% 5G
coverage of San Marino by
2018/2019, ‘Republic’ of 30,000
inhabitants in the center of Italy.
But Also Milano, Torino with VF.
Open |oT Lab in Torino.

Spain:

5GTonic Lab: Telefonica + U.Madrid
+ Interop test 5G in Germany

Sweeden:

Ericsson & TeliaSonera to be one
of the first operators to offer 5G, in
2018, initially in Stockholm and
Tallinn

France:

ARCEP attributed 700MHz band in
2016 and new licence in 3.5GHz
(lower band for radio, higher band for
pure 5G) and 26GHz for 5G trials in 9
cities (or more if demand).

Live 5G campus in Sophia Antipolis
(lead Eurecom research institute)
Orange Focus: Slicing, Energy,
5GCAR

Government call for 5G Projects

Finland:

FINOCA (regulator) will put
frequencies between 3.4 and 3.5GHz
In use for 5G in 2019. NOW it has
granted 13 licences for trials + a 5G
test network is available in OULU for
research and business trials.

Russia:

MTS to demo 5G during FIFA World
Cup 2018

UK:

5GUK Project - Government
allocated £740m for research and
infrastructure and claims that 5G
could add £173bn to Britain’s GDP in
the 2020s. In the meantime Ofcom is
going to high court for delaying new
spectrum allocation

BT focus: Slicing, SDM/SDE

Germany

5G Lab Germany: consortium

Trial 01/2017: DT-Huawei, 2Gbps,
3ms latency over 3.7GHz

DT focus: slicing and zero touch
Germany announced 5G Spectrum
auction for 2018
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5G PyeongChang Olympics — South Korea Feb’18

Items Description
Underlying technologies A4G/5G/WiFi

= No. of APs | Over 5,000

g No. of active devices | Up to 250,000

Omni point view 5G autonomous driving MR torch relay 5G Safety

« 5G Safety is a security service featuring facial recognition solution that combines drone and Al system.

« 360° VR is another realistic service that transmits 360 degree display in real time into multiple live
channels through 5G mmWave Access

« Hologram Live is an ultra-high quality remote hologram service that uses 5G mmWave backhaul
technology for transmission

Hewlett Packard Source: MobileWorldlive . Netmania 16
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https://www.mobileworldlive.com/wp-content/uploads/2016/08/5G-Olympic-Whitepaper.pdf
https://www.netmanias.com/en/post/korea_ict_news/8494/5g-kt/kt-s-5g-trials-for-world-s-first-5g-olympics

HPE focus in 5G - HW, SW and Services
From Edge to Core, with Cloud & Management / Automation

Telco Servers
NFV Infrastructure
Core Network Functions
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MEC & Network Slicing POCs (MWC’18 - HPE Booth)

RAN slicing with 5G Lab Germany

(Y 56 Lab  ~ EMOBILE
\. y GERMANY V i BARCELONA 27 FER-2 MAR 2017

Bitpipe URLLC

|IEEE paper

—
Hewlett Packard
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MEC and V2X with KDDI

EPC

MEC -
Host <QQuUNQ

MEC service

eNB
simulator

UE(Vehicle)
simulator

ETSI MEC POC
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https://sdn.ieee.org/newsletter/january-2018/network-slicing-for-industry-4-0-applications-initial-ran-testbed-results
https://mecwiki.etsi.org/index.php?title=PoC_11_Communication_Traffic_Management_for_V2X
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Further Reading on 5G

SDN and NFV Evolution towards 5G, IEEE

Network Slicing Business Paper

IEEE SDN Newsletter : Network Slicing Edition

V2X and Network Slicing

5G, the game changer for 10T

TIP E2E Network Slicing

From Subscriber Data Management (SDM) to
Shared Data Environment (SDE)

MEC in 5G Networks

3GPP specs ... afew 100s !

—
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https://sdn.ieee.org/newsletter/september-2017/sdn-and-nfv-evolution-towards-5g
https://www.hpe.com/uk/en/resources/solutions/network-slicing.html
https://sdn.ieee.org/newsletter/december-2017/v2x-and-network-slicing
https://sdn.ieee.org/newsletter/december-2017/v2x-and-network-slicing
https://community.hpe.com/t5/Telecom-IQ/5G-the-game-changer-for-IoT/ba-p/6997138
https://telecominfraproject.com/end-to-end-network-slicing-e2e-ns/
https://www.hpe.com/h20195/v2/Getdocument.aspx?docname=a00035556enw
https://www.etsi.org/images/files/ETSIWhitePapers/etsi_wp28_mec_in_5G_FINAL.pdf
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https://www.labs.hpe.com/the-machine
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