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Outline

Where was wireless in 1994/95?

What has happened since then

What are the challenges now?

My perspective and view
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Where was wireless in 1994/1995?
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• 2G GSM taking over 1G analog
• 3G was a research item
• Wireless dominated by voice

– SMS was probably poorly known for most 
people

– Data services almost non-existent
• 2G+ / GPRS was still to come



Potential Research Topics in 1994/1995
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Broadband Wireless Access over the Years
UOulu / CWC Perspective

National TEKES projects

VALDE 
demonstrator, 

worlds first 
WCDMA  

phone call 
1995

EC FP4 
Frames 
project

EB4G 
test 

platform

CWC Internal 
4G prestudy 

projects

Eventual 3G 
standard 
generation

WINNER Project and national TEKES 
projects

1999 200819951990

CWC 4G 
laboratory 

2004

2003

First Cognitive 
network phone 
call utilizing 4 

network 
technologies

3G-LTE      
IMT- Advanced?

• Since 1991 several targeted CDMA‐technology projects  for mobile telephony 
(TEKES, NMP, NTC)
•1994 VALDE HW‐demonstrator was completed (NMP, NTC, Ilmavoimat, 
Elektrobit), deliveries  to Nokia, Finnish Air Force and CWC 
•1994 NMP produced first CDMA mobile phone for North American market and 
standard(IS‐95)
•1995 Spread spectrum ased radio channel HW emulator became a product  
(Elektrobit Oy), first deliveries to Nokia, Finnish Airr Force and CWC .
•1996‐1999 CWC participated together with NOKIA in FRAMES‐project which 
eventually produced the European proposal for 3rd generation mobile 
telephony (EU Framework programme 4,)
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Short Range Communications and Sensor Networks
UOulu / CWC Perspective

626.11.2013 626.11.2013

National TEKES 
funded projects

IR-UWB 
concept 
proposal for 
IEEE802.15.4aUWB co-existence 

results for 
regulators

CWC internal strategic research 
projects

Sensor 
network 

development 
kit

Co-operation project with 
NOKIA

NOKIA launched Wibree 
technology 2007, 
Nowadays Bluetooth LE

EU FP6 eSENSE Project (WSN)

Patents IR-UWB
UWB ASIC

2000 20041999

CWC spin-off: 
Sensinode Ltd.

PULSERS => eUWB Project (ongoing)

UWB ASIC v.2 with 
international 
industry

2008

Co-operation project with NOKIA

IEEE802.15.3 
essential patent

2009

Medical  ICT and 
WBAN research 

EU FP7 Sensei projectect
(WSN) Ongoing

UWB path loss 
model proposal for 
IEEE802.15.3a

ongoing



Where is the wireless and ICT now and 
after ten more years?
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• Wireless more and more 
pervasive

• Multimedia services
• Smart cities and 

environments, internet of 
things (IoT) or connected 
objects

 Significant energy/power 
and bandwidth efficiency 
improvements required

• Also totally new 
applications, e.g., medical



Smart Cities and Environments
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Medical Communications
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• Dependable dense WBAN & WSN networks’ performance
• Overall access from WBAN to database connection 
• On-body and in-body communications & antenna
• Industrial sensor networks & mobile robotics

WBAN

Home

WBAN

Hospital

Wireless



Nanoscale Communication and 
Algorithms
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• Nanoscale communication devices, 
protocols and networks, e.g., for in-body 
communications



Billions of Wireless Devices and Sensors
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What is needed from 5G then?

• More spectrum 

• Better air interface and network technologies

• New approaches for energy/power
consumptions 

• Innovative approaches for data 
collections/transmissions 

• Heterogeneous and dense networks, small 
cells
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Possible Current Research Topics
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My Five Cents for a Doctoral Student

Fundamentals (math, physics) get never 
outdated
Software and programs important
Think across the layers and out of the box
What are the requirements of the application?
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THANK YOU FOR YOUR ATTENTION!
ANY QUESTIONS?
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