Enablers for Ambient Services & Systems
Part C: Wide Area Coverage

//—\\
< >

RASY-C
Project Overview
Panlab Seminar, May 14th 2008

Patrick Marsch,
Vodafone Chair Mobile Communications Systems, Dresden

——

Fast Facts RASY.C

EASY-C is a research project partially funded by the German
Federal Ministry of Education and Research (BMBF)

Coordinator: Prof. Gerhard Fettweis, TU Dresden

Focus is on innovative physical layer concepts for next
generation mobile communication systems

The project includes
! A large-scale technology testbed in Dresden

! A smale-scale application testbed in Berlin

Time scope April 2007 ! March 2010 , total budget ~ 47 M"
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Motivation
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Change in Paradigm RASY-.C

Lower Cost

Click & Bang | Click&Wow per Bit

Streaming | Positioning

% vV

Inexpensive Throughput
Anytime, Anywhere

\ 4 \ 4

: High
Low Latency Spectral Efficiency

1st/2nd generation 3rd generation 4th generation

I >

# Interference
suppression through
classical MIMO

# Interference shaping
and exploitation
through distributed

MIMO and relaying

# Interference
avoidance through
high reuse factors
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EASY-C Targets

The following targets are envisioned in EASY-C

EAsY.C

LTE Value EASY-C EASY-C Target
Increase

UL 0.75 15
spectral
efficiency
(in bps/ DL 1.7 2.55
Hz/sector)

UL 0.04 0.12
spectral
efficiency
(in bps/ DL 0.047 0.94
Hz/user)

EASY-C has the potential to strongly influence the
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Research Focus RASY.C
Main research items in institutions and industry are
! Advanced MIMO ! OFDM schemes
! , €.g. through network MIMO
! , €.g. through cooperative relaying
! Advanced
# e.g. distributed RRM, intra-cell RRM

EASY-C provides the

Parallel to evaluating schemes in the test bed, the partners

! Investigate for researched algorithms
!

(Easy to program, Power efficiency, Memory efficiency)

(Software programming model, Processors & HW accelerators)
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Project Partners
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Project Workflow RASY.C

Working Groups mm  Alcatel-Lucent

] BNetzA
:.::j' 1.1 Algorithm & Concept Exploration

Dt. Telekom
1.2 Algorithm Classification & Selection

Ericsson
FhG HHI
IFX/Comneon

i Kathrein
3.1 Specification NXP

WG 1
Algorithms & Concepts

Qualcomm
Radioplan
Py H Signalion
WG 3 i 3.3 Implementation TES
Hardware Architecture | TU Dresden
3.4 Demonstrators Ubidyne

i Uni Paderborn
1.3 Assessment & Dissemination Vodafone

3.2 soC Architecture gl
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Research Approaches RASY.C

1)

.Next generation
evolution®

Multi-user MIMO
within cells,
static int. coord.,
UL network MIMO

Evaluation of LTE

rel. 8 implementation
in UL/DL

without extensions

Network MIMO,
distributed radio,
resource management

2)

UL network MIMO
-Channel est.

UL/DL network MIMO
- Power control

UL/DL network MIMO
- Coop. Relaying

.Next generation

- Synchronization - Improved schemes || - Improved Schemes exploration”
- Distributed RRM
EASY-C
May 2008

9

TU Dresden Research Concept RASY.C

Interference and Measurement Scenarios

A
System Level Link Level Algorithm Testbed
Aspects Aspects Implement. Planning
#Perform. prediction #Concrete signal #Real-time issues & |mp|emem‘
#Derivation of proc. algorithms #Conversion from
repres. scenarios #Necessary floating point to fixed
and link parameters extensions to LTE point
#Incorporation of #Channel estim. #Estimation issues
link level measurem. #Synchronization
Uplink
Network MIMO -
k) 1
%) a
X —
- = J
Downlink g s
Network MIMO = ic
Cooperative
Relaying
e, FETRTTITIE: Meas, Results. === F

Implem. Feedba

System level perf. prediction  Algorithm Knowhow  Implementation Knowhow Trial results
Simulation methodology Identification of Complexity prediction Improved channel models
standardization issues
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Testbeds in Dresden and Berlin RASY.C

Two testbeds will be setup within EASY-C

A in Dresden
! Focus on innovative physical layer concepts
! Maximum extent: 10 sites with a total of 28 sectors
! Standard cross-polarized antennas with up to 4 dipoles
! 6-fold sectorization planned at one site

A in Berlin
! Demonstrator for applications running on innovative PHY concepts
! Maximum extent: 3 sites with a total of 6 sectors

EASY-C
May 2008
11

;I'Vfrazv?ed Dresden KASYC

@ Phase 1
@ rhase 2
O Phase 3

O Vodafone sites

O T-Mobile sites

| 5.4 Ghz Link

5,8 Ghz Link
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Testbed Dresden

Measurement Scenarios EASY'G
We have agreed upon

1 A pedestrian trajectory
1 A drive trajectory

A rectangular area
for various measurements

1 An Alcatel-Lucent
pedestrian / drive trajectory

EASY-C
May 2008
13

Testbed Dresden

Measurement Scenarios (Static tests) EASY'G

Fritz-Forster-Pl.
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Testbed Dresden

Measurement Scenarios (Walk trajectory) EASY'G

Fritz-Forster-Pl.
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Testbed Dresden
eNodeB Equipment EASY'G

LTE+ antennas co-located at
real 3G sites (downtown,
height of antennas 30-55m)

Support from project partners
(Vodafone, T-Mobile)

Backhaul realized with
Motorola Canopy PTP600
system (250 Mbit/s TDD
system)
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Testbed Dresden

Testbed Dresden

eNodeB Equipment EAS¥G Microwave Links EASY'G
Site Hbf setup according to Motorola microwave Link
project plan in 04/2008 1 Connection between HBF und HBF-
Sid site is in use
Visible rack components: t distance: 700m LOS
1 Control computer t 5,8 Ghz device _ _ 'S
I Microwave link frontend 1 DFS and adaptive Modulation active
1 Power amplifiers and duplexers 1 Ethernet interface: 1000 MBit/s
from TES (20W, 2.6 GHz)
! Sorbas eNodeB from Signalion Performance microwave link
- . i Throughput:
Additional site components: J p _
1 3 sector antenna installed # DL/UL: 100 Mbit's @ IP layer
1 Control Unit for RET installed I Latency: _
1 Antenna cables installed # 1ms RTT @ Ping 1kByte
1 Availability:
# 100% 256QAM mode
EASY-C EASY-C
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Testbed Dresden RASYC Testbed Dresden RASY.C
UE Equipment ASY- UE Equipment and Measurements ASY-

Buggy with 19$ Rack:
1 first prototype:

# 12V battery (100Ah)

# DC/AC converter

# operation time 8h

Alternative bike version:

EASY-C
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Special van from Vodafone

Signalion Sorbas UE installed in 19$ rack in car

!
1 230V power supply possible

1 Antennas on top (no in-car attenuation)
|

!

Navigations system with digital positioning data

Place for 2 measurement engineers
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Testbed Dresden

Testbed Berlin

Lab Test EAS¥G Overview EASY'G
Two sectors are installed on the roof of TUD building:
>
&
EASY-C EASY-C
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Testbed Berlin
3-Site-Setup EAS%G
FhG-HHI building
EASY-C
Thank you for your attention!
optical
@ fiber network Find more information at our website
Or contact:  Patrick Marsch (Technical project coordinat or)
marsch@ifn.et.tu-dresden.de
+49 351 463-41052
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