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Policy Drivers for a DOC Role 

PCAST Spectrum Report 
• “…provide test services to support the 

development of the policies, underlying 
technologies, and system capabilities 
required to support dynamic spectrum 
sharing.” 

 
Public Safety and FirstNet 
• FirstNet – establishes a nationwide public 

safety broadband network (PSBN) based on a 
single, national network architecture 

• Through auction of spectrum NIST will 
receive $100M to support R&D on next 
generation Public Safety Communications 
 

Interference Issues  
• Concerns over GPS interference clearly 

illustrates need for clearly defined testing 
and evaluation capabilities 
 
 
 

 
 



Response – The Center for Advanced Communication 
NIST and NTIA will work together to establish the Center for Advanced 
Communications 
• MOU between NIST and NTIA  to establish the Center signed on May 24th, 2013 

 
Planned Center Objectives: 
• Enhancing mission effectiveness of both agencies by better coordinating research 

and testing functions of NIST and NTIA 
• Promoting interdisciplinary research, development, and testing in advanced 

communication-related areas (radiofrequency technology, digital information 
processing, cybersecurity, etc.) 

• Providing a single focal point for engaging both industry and other government 
agencies 



Proposed CAC Organization and Functions 

Examples of the specific types of research, facilities and other activities at the new 
center may include: 
• Multiuser test beds that allow government and industry researchers to realistically 

measure and evaluate the performance of new advanced communications 
technologies; 

• Targeted interdisciplinary research, development and testing projects in fields such as 
digital information processing, interoperability and quantum communications; and 

• Outreach to international standards development organizations to help ensure 
compatibility of U.S. advanced communications efforts with the global marketplace. 
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Next Steps 

• Establish transition team to begin finalizing organizational plans for the 
Center and complete the necessary approval steps. 

• Initiate recruitment of the Center leadership. 
• Begin coordinated industry and stakeholder outreach. 
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Overview of Exhibits and 
Demonstrations 

 Cantor Fitzgerald & Co. 
 Illinois Institute of Technology Wireless Communications and 

Networks Research Center 
 Idaho National Laboratory 
 InterDigital Communications 
 Google Inc. 
 Dynamic Spectrum LLC/Stevens Institute of Technology 
 xG Technology Inc. 
 Polytechnic Institute of New York University 
 Microsoft Corp./Adaptrum Inc. 
 Qualcomm Inc./Nokia Solutions and Networks 
 Shared Spectrum Company/Corning Inc. 
 Silicon Image 

 
 



 



 Low-cost portable 
spectrum sensing 

 
 Web-based live 

monitoring of spectrum 
measurements 

 
 Distributed systems for 

long-term spectrum 
observation 

 



Spectrum Agile RF Cognitive Radio Platform Based on Filter Bank 
Multi-Carrier Spread Spectrum Technology 

 Operates simultaneously in “underlay” and 
“overlay” modes 
 Enables Spectrum Sharing with Dynamic 

Negotiation of Secondary Channels’ Spectral 
Positions 
 Performs Robustly Under Jamming Condition, 

Partial / Full Band Interference, and Multipath 
Conditions  
 Exhibits Low Probability of Detection (LPD),  

Interception (LPI) & Exploitation (LPE) in Underlay 
Mode 
 Can co-exist with Legacy Wireless Communication 

Systems 
 Performs robustly in high-speed mobility 

environments 
 Adaptable to several applications such as 

Defense, Public Safety, Cellular, Energy, 
Transportation, Medical etc.   
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• Carrier Aggregation 
- Combines up to 4 non-

contiguous channels 
- “Quarter-clocked” 

operation of 20MHz 
802.11n chipset 

• Sensing enabled 
channel switching 
- Scans for interference, 

DTV, & microphones 

• Agile Spectrum 
Allocation  
- Dynamically selects best 

available channels 

• TVWS database 
- Identifies open channels 

and Primary Users 

• Wideband radio 
- 200 MHz wide transceiver 

 

DSM Wi-Fi Prototype 
Standards-Based Spectrum Sharing for 
TVWS, 3.5 GHz, and Other Frequency Bands 

DSM PLATFORM - AP DSM PLATFORM - CLIENT
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Spectrum Access System 
Revolutionizes Spectrum 

Management 
Demo a Spectrum Access System (SAS), 
and how it: 

- Manages Multiple Tiers of Access 
- Incentivizes Improved Hardware 

Performance through Increased Spectrum 
Opportunities 

- Protects from Adjacent Channel, Out of Band 
Emissions, and Aggregation 

Demo the SAS Controlling Multiple Operating, 
Carrier Grade, LTE micro-cells and User 
Equipment 

- Requesting a spectrum grant 
- Connecting to User Equipment 
- Immediate Shutdown for Federal 

Preemption 



Google Confidential and Proprietary 

Google’s spectrum database opens television white spaces spectrum 
for broadband 

Approach makes more 
spectrum available while 
protecting existing services 
 
Incumbent users can 
continue to operate as-is 
 
Databases enable devices 
that are simple yet 
dynamic 
 
Regulator maintains 
incumbent user data set 
and has flexibility to adjust 
rules as necessary 



Dynamic Spectrum Sharing and Management for Secure 
and Resilient Public Safety Communications Over 4G 

and WiFi Networks 

Mitigating communications outages due to access network and/or core 
network breakdown (as in Hurricane Sandy and Boston Marathon bombing) 

Presenters: 
 
Dr. Vijay P. Kumar, Dynamic Spectrum, LLC 
 
Mr. Vidya Sagar, Stevens Institute of Technology 
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► Inside Table Top: Mobile handoff via commercially 
available, spectrum sensing/sharing xMax cognitive radio 
 
 

►Outside H1 based COW: 
      w/ integrated satcom 

xG Technology Demos 

xAP 
Access Point 

xAP 
Access Point 

xMOD 
Mobile Hotspot 

     Hand off 

Ready to deploy spectrum 
sharing solution! 
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Full Duplex Radios for LTE Networks 
Sanjay Goyal, Pei Liu, Michael Knox and Shivendra Panwar 

Department of Electrical and Computer Engineering, Polytechnic Institute of New York University 

● Recent advances in RF antenna and circuit designs enabled full-
duplex communications operating using a common RF carrier, which 
has the potential to double spectrum efficiency and reduce network 
delay 
○ Our team owns a US patent on a full duplex antenna feed 

network, and has built a prototype for LTE band;  
○ Our study shows over 80% capacity improvement for LTE-like 

systems with this design. At the mobile device side, no extra 
circuit is required. 

Photo of complete antenna 

   Full Duplex LTE 
(85 dB Cancellation) 

Downlink  69% 

Uplink  81% 

Capacity gain 



Streamloading: High-quality, low-cost, 
efficient video delivery for mobile users 

Fraida Fund, S. Amir Hosseini, Shivendra Panwar 
Department of Electrical and Computer Engineering, Polytechnic Institute of New York University 

● Mobile video delivery method based on a hybrid access 
model that’s a win-win-win for content providers, 
wireless carriers and consumers 
○ Content providers retain the same control over 

content as in the current streaming access model 
○ Wireless carriers can deliver video more efficiently 

than in the streaming model 
○ Consumers enjoy content that’s priced at streaming 

rates but with the high quality of downloaded video 
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Emulated                  RAN 

Spectrum Usage 

Exclusion Zone 

Shared Carrier 

Dedicated Carrier 
François Rancy  

– Director of the ITU-R –    

Durga Prasad Malladi  
Vice President, Eng. QCOM    

Joao Batista De Rezende  
– Head of ANATEL –    

 Huge attention from vendors, telecom operators, device  and  
   chip set industry, regulatory bodies e.g. ITU-R and CEPT,   
   national regulators e.g. Anatel, European Commission RSPG,  
   representatives of ministries from several countries and press.  
 In total > 200 visitors over 3½ days. 

NSN’s/Qualcomm’s joint LSA demonstration at 
Mobile World Congress-2013 

 Real time Radio Access Network Emulation 
Multi-user, multi-cell radio network 
Suited for dozens of sites and 1000+ terminals 
Realistic propagation models also for 3D city 
models, shadowing and refraction 
Advanced 3D graphics, Interactive control 
Evaluation &visualization of advanced SON 



Central Location Remote Antenna 
Zone/Location 1 

Remote Antenna 
Zone/Location 2 

Spectrum 
Monitoring 

OIU with 
2xOIMs 

HEU with 2 
sets of  
RIMs 
(8 total) 

ICU with  
Composite Cable 

2 cables 

High Spectrum Activity Quiet Spectrum Activity 

Demo Overview: 
• Industry leading, commercially deployed DAS system 
• Demonstrates spectrum efficiency and capacity improvements 
• Leverages spectrum sensing  
• TV whitespace real-time spectrum sensing  

Shared Spectrum Company/Corning ONE™ 
Spectrum Sensing Improves Indoor Wireless Capacity 

Indoor Multi-Band Optical Distributed Antenna Network 
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                       - 60GHz Multi-link Gaming Demo 

▸ Multi-gigabit data transmission of Full HD video with sub-frame 
latency 

▸ Cost-effective standard CMOS ICs with embedded antenna 
arrays 

▸ Adaptive, real-time beam forming algorithm insures robust 
connections 

▸ Supports non-line-of-sight ranges up to 10 meters 
▸ Channel and spatial isolation supports multiple in-room 

connections 

5GHz 60GHz 2.4GHz 

2000 MHz per channel 20-40 MHz 20-160 MHz 
 



Overview of Exhibits and 
Demonstrations 

 Cantor Fitzgerald & Co. 
 Illinois Institute of Technology Wireless Communications and 

Networks Research Center 
 Idaho National Laboratory 
 InterDigital Communications 
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 Dynamic Spectrum LLC/Stevens Institute of Technology 
 xG Technology Inc. 
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