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Introduction: Mission & Resources 
Â WINLAB founded in 1989 as a collaborative industry-university research 

center with specialized focus on wireless networking 

Ã Mission is to advance both research and education in the area of wireless technology (é a topic of 
fast growing importance across the entire information technology field!) 

Ã Research scope includes information theory, radio technology, wireless networks, mobile computing 
and pervasive systems 

Ã Participation in several major federal research initiatives in the wireless and networking fields - 
cognitive radio/spectrum, future Internet architecture (FIA), GENI 

Ã Unique Rutgers resource with local, national and international recognition and impact 

Â WINLAB resources in brief: 

Ã ~25 faculty/staff, most from the ECE and CS departments at Rutgers 

Ã ~40-50 grad students (80% PhD, 20% MS) ï ~50 PhDôs graduated since 2005; ~20 UG internships 

Ã ~$5M/yr research funding (80% federal, 20% industry); ~15 corporate sponsors from all over the world 

Ã ~25,000 sq-ft facility, mostly at the Rt 1 Technology Center building (see photo) 

Ã Unique experimental capabilities including ORBIT testbed (see photo) and WiNC2R cognitive radio 

 

 

ORBIT Radio Grid Testbed WINLAB Tech Center Facility 
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WINLAB Summary: Industry Sponsors 

* 

*Research Partners 

InPoint 

Semandex 

Igolgi 

 

* 

* 

* 

Panasonic 

US Army CECOM 

* 

http://www.alcatel-lucent.com/wps/portal/!ut/p/kcxml/04_Sj9SPykssy0xPLMnMz0vM0Y_QjzKLd4w3cjUDSUGYpvqRKGIG8Y4IkSB9b31fj_zcVP0A_YLc0IhyR0dFAJgg_-M!/delta/base64xml/L3dJdyEvd0ZNQUFzQUMvNElVRS82X0FfMkU2
http://www.interdigital.com/index.jsp
http://upload.wikimedia.org/wikipedia/en/4/4f/NTT_DoCoMo_logo_2008.svg
http://www.ise.ufl.edu/corPartners/RockwellCollins.jpg
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WINLAB Summary: People 
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(see  www.winlab.rutgers.edu for photos) 
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Ilya Chigivev Jaskaran Singh 

Hui Xiong Zoran Miljanic Jun Li Michael Littman Mor Naaman 

http://www.winlab.rutgers.edu/
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WINLAB Summary: Research Vision 
Â Radio everywhere Ą from ~1B wireless devices in 2005 to 

~10B in 2010 Ą 100B in 2020! 
Ã Fundamental capacity and scale limits 

Ã Overcoming spectrum scarcity 

Ã New technology foundation ï cognitive radios 

Â Wireless ï Internet convergence into a single global 
network as mobile terminals replace PCôs 
Ã Architectural implications of mobility, disconnection, location, é 

Ã Wireless ñnetwork-of-networksò with heterogeneous radios, multi-hop, etc. 

Ã Clean-slate protocol architecture centered around mobility & context 

Â From basic voice/data communications Ą pervasive 
computing 
Ã Wireless as the glue for integrating the Internet with the physical world 

Ã Importance of geographic location as a key attribute 

Ã Security and privacy 

Ã Various application domains ï transportation, healthcare, security, industrial 
automation, é 
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WINLAB Summary: Research Scope 

Static Spectrum 
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Spectrum sensing, NC-OFDM, 

Spectrum server, cognitive algorithms, 
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beam switching, software MAC,.. 

Storage-aware routing, global name 
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Programmable networks, cloud services, é 
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WINLAB Summary: Research Scope 
Â Dynamic Spectrum Assignment (DSA) 

Ã Spectrum policy models and coexistence algorithms 

Ã Spectrum sensing, databases and protocols for coordination 

Â ñCognitiveò Software-Defined Radio (SDR) 
Ã Core technology for next-generation wireless systems 

Ã Flexible, high-performance architecture (WiNC2R, GENI SDR) 

Â Next-generation wireless & the future Internet 
Ã Clean-slate mobility-centric Internet architecture (MobilityFirst) 

Ã New protocol concepts: Storage routing, global name service, .. 

Ã Mobile network privacy and security aspects 

Â Pervasive computing protocols & applications 
Ã Active RFID for object tracking and location determination 

Ã Geographic protocols for vehicular and sensor networks 

Â Future wireless networking testbeds 
Ã ORBIT radio grid and outdoor GENI WiMAX (4G cellular) 

Ã Cognitive radio networking protocols and testbed (CogNet) 

Bluetooth-WiFi Spectrogram 

WiNC2R SDR Platform 

Extracting Secret Key from Radio Signal 

Vehicular Radio Node 

GENI WiMAX Base Station 
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Research Project 

Samples 
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channel 25 availability 

Fixed 

TV white space in NJ using 
10X10 grid 

Number of channels available 
in each square area 

Number of channels vs. 
number of areas 

Portable 

White Space: Analysis of Available Spectrum 
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White Space:  Secondary Co-

Existence Methods 

WS Mobile 

Access Protocol 

WS AP 

w/ backhaul 

Secondary System A Secondary System B 

freq 

Secondary A 
Spectrum 

Secondary B 

Spectrum 

Â Secondary co-existence an important requirement for white space bands 

Â Various schemes possible depending on system model 

Ã Completely autonomous, using performance feedback only 

Ã Common coordination channel or Internet-based spectrum service 

 

 

 

Common Coordination Channel (optional) 

Internet 

Spectrum Server (optional) 

Control 

information 

NSF and sponsor 

Funded projects 

(P. Spasojevic, 

I. Seskar, D. Raychaudhuri) 
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Rechargeable Networks: Optimal Retransmission 

Policies 
Jing Lei, Zhuo Chen, Roy Yates 

Picture Courtesy of S. Roundy, UC Berkeley 

 
ÁEnergy replenishment rate is stochastic and environment-constrained 

ÁRechargeable battery has a long life but  its energy should not be abused 

ÁMessage transmission carries different rewards 

Our goal is to maximize the average reward rate by selective transmission . 
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Â Mobiles have intermittent network connections 
Ã During disconnection, network caches in-transit personal content 

Ã At reconnection, content retrieved from nearest cache  

Â Users specify acceptable caching prices  

Â Routers advertise caching prices for LRU cache service  

Ã Prices set to support an expected lifetime for cached objects 

Reduced transit times 

 

Increased cache hit 
ratios 

Mobile Content Delivery:  Pricing for 
Caching Personal Content 


