g
i
'X
g
g
¥
:"
g
.-""

5G-Berlin.org | {cpwld ~ Fraunhofer

Heinrich Hertz Institute

¢

[

77

B |, P J
7 l

(4 >

|||1|‘|>-'|| LR " [ERLERLA )
~

5G Berlin - an Open 5G Test-Field for
early 5G Prototyping

Thomas Haustein,
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5G Berlin — a Collaborative Research Initiative ~ Fraunhofer

Heinrich Hertz Institute

Berlin

5G —Access, -Core & Xhaul Technology
to be tested in one Place

5G Berlin contributes in the global research arena being
a place to have 5G related researchers join their effort,
interact across disciplinary borders and test latest
technologies, system components and applications in a
real world setup.

Join 5G Research
www.5GBerlin.org
info@5Ghberlin.org

OUR TESTBEDS
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open5Gaccess open5Gphotonics open5Gceore

info@open5Gaccess.com info@open5Gcore.net




5G Berlin — Technologies and e2e Testing

Interact across
disciplinary borders

Test hard- and sofware Test applications
based system components
and protocols

BE rI I n n

Test latest technologies
Test air interfaces

- Remnte Connection

Direct Connection
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Selection of associated 5G projects

5GBerlm. ~ Fraunhofer

... Heinrich Hertz Institute
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EU / Japan: 5G- MiEdge — New Challenges Ycildl ~ Fraunhofer
 Ultra High Speed & Low Latency Applications emerge in 5G Phase 2
 Location specific & aggregated data to be transferred instantaneously

New applications in Olympic games

\X___ﬁ 5G Phase 2

o uHS

Data rate

Entertainment in transportation

S, ™, Relaying

5G Phase 1 /<

Latency
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5G-MiEdge: 5G Technology Components S{CpWAd - Fraunhofer

Data rate Connectivity E2E latency CAPEX/OPEX
mmWave HetNet Novel ARQ Shared license
Massive MIMO C/U splitting MEC RAN virtualization

Mg 7 il b
mmWave Edge Cloud Liquid RAN C-plane User/application

_ centric orchestration
Prefetch/cach user data/ Collect context (location, .
application and transfer action, etc.) information NghNork orchestration of
them instantaneously and provide traffic MiEdge AP (SDN) by user
between MiEdge AP & forecast to users and or application provider
UE application providers @ .
G gm® ‘/A\ e
~@-m" N

5G-MiEdge - Millimeter-Wave Edge Cloud as an Enabler for 5G Ecosystem



Overall Vision of 5G- MiEdge P = Fraunhofer

Heinrich Hertz Institute

* Develop 5G (eco) system to realize uUHSLLC with low CAPEX/OPEX
* Deploy 5G- MlEdge in 5G Berlin Testbed & 2020 Tokyo Olympic game area

Coordinated Mitdge - Key technologies
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[ Millimeter Wave Edge cloud ]

Prefetch/cach user data/application
and tranfer them instantaneously
between MiEdge AP & UE

RN

[ Liquid RAN C-plane ]
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MiEdge RAN provi Deploy 'O.'
Deploy MiEdge RAN ’ Pt
proactively based on G O /
traffic forecast
Reduce CAPEX/OPEX ¥

Orchestrate  Application provider

Provide contents

n Proactively based on
user’s location/action
Reduce latency

Collect context (location, action,
etc.) and provide traffic information
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MiEdge DB
MiEdge (VM) and SDN are orchestrat-
=—3p Control signal (up link, location/action information) ed by user or application provider
@ Control signal (down link, traffic forecast)

—

User/Application centric
orchestration
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Heinrich Hertz Institute

Massive MIMO Proof of Concept Y chwld ~ Fraunhofer

A new Level of Merging Simulations & Prototyping

» Signal processing on standard
desktop or server platforms with
40 GbE SDR connectivity

= Different deployment scenarios

» Processing of Key Performance
Indicators on Intel CPUs

Vendor-independent prototype for
Massive-MIMO-in-the-loop
evaluations.

= Comparison to 3GPP simulation
results and use cases
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Lab: SDR DoA Estimation using M-MIMO S{Cpl d ~ Fraunhofer

Heinrich Hertz Institute
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eNB with up to 64-Antenna Elements ==&
- @ 3.5 GHz center frequency, 20 MHz FDD-LTE carrier
Live user tracking of UE1 and UE2

Calculation of downlink sum throughput
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Z Fraunhofer - ‘Massive-MIMO
Heinrich Hertz Institute Dlrectlon Of Arrlval
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i ‘_- i Signal-t plus-Noise-Ratio (SINR)
vet w2 L Peak SINR |
LTE reference % I 5, III ‘
Signals 3608 6108 3308 ‘" 3108 4808 3608 |
R Theoretical Data I‘hte' (R)
M-MIMO SDR module with 8 TRx [
= 4x AD9361 SoC, 12-bit ADC/DAC, 56 MHz BW —i=
» 70MHz — 6 GHz, phase-locked up to 4 GHz == - ‘ S
= Xilinx Zynq XC72045 T 1

= QSFP+: 4x 12 Gb digital I/O, CPRI, 1/Q compress. — —
= MicroTCA BerlinsGWeek, Germany 02.11.2016 Page 9



Impressions from Outdoor Measurements g ~ Fraunhofer
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5GBerlin ~ Fraunhofer
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5G Berlin — Contacts

Dr.-Ing. Thomas Haustein
thomas.haustein@hhi.fraunhofer.de
info@5Gberlin.de

4 url: www.5GBerlin.de
% Fraunhofer Heinrich Hertz Institute
Berlin, Germany
T e - open5Gaccess
-8 gk ;g—" thomas.haustein@hhi.fraunhofer.de ’\
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=V ﬁ_ open5Gphotonics
B ronald.freund@hhi.fraunhofer.de open5Gphotonics

open5Gcore, openSDN, open5Gmtc -
thomas.magedanz@fokus.fraunhofer.de openSGcore
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