
The 2nd Workshop
NSF Research Coordination Network on Millimeter-Wave Wireless

Akbar M. Sayeed

Wireless Communications and Sensing Laboratory

Electrical and Computer Engineering

University of Wisconsin-Madison

http://dune.ece.wisc.edu

University of Wisconsin-Madison
July 19-20, 2017 

https://mmwrcn.ece.wisc.edu 



• A key component of 5G

– Multi-Gigabits/s speeds 

– millisecond latency 

• Key Gigabit use cases

– Wireless backhaul

– Wireless fiber-to-home (last mile)

– Small cell access

• FCC mmW allocations (July 2016)

– Licensed (3.85 GHz): 28, 37, 39 GHz

– Unlicensed (7 GHZ): 64-71 GHz

• NSF-led $400M Advanced Wireless Initiative
– mmW RCN

– PAWR (platforms for advanced wireless research) 
program
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Exciting Times for mmW Research



Cisco Visual Networking Index 2017: 
Forecast Update, 2016–2021
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• By 2021: 5G will be 0.2 percent of connections (25 million), but 1.5 percent of total traffic. 

• By 2021: a 5G connection will generate 4.7 times more traffic than the average 4G connection.

• Global mobile data traffic will increase sevenfold between 2016 and 2021

• Mobile network connection speeds will increase threefold by 2021. The average mobile network 
connection speed (6.8 Mbps in 2016) will reach 20.4 megabits per second (Mbps) by 2021.



mmW RCN: Rationale and Goals
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Goal: Facilitate cross-fertilization of ideas, and to guide and accelerate the
development of mmW wireless technology.



• 16 leading researchers from the three areas

• Academia

• Industry

• European Representation

• National Institute of Standards and Technology (NIST) 

Steering Committee
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Website: Information Repository
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Website: News and Posts
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• Collaborative workgroups to address interdisciplinary problems:

– i) HW-CSP interface: better system models that account for hardware characteristics; 

– ii) CSP-NET interface: more accurate abstraction of the mmW PHY-MAC layer to 
incorporate into network simulators. 

– Iii) Appropriate channel models for both i) and ii). The results of this work could be 
published in appropriate venues to increase impact.

• Identification of existing conferences and journals and new venues for publishing 
the results from RCN efforts. 

• Development of mmW Technology Roadmap: i) identification of short-term (RCN 
2020) and longer-term (RCN 2025) research goals. 

• Identification of moonshot programs, research thrusts, and target dates for 
crystallizing academic-industrial collaboration and generating funding.

• Identify work groups and leaders 

• Wider broadcasting of the call for participation.

Kickoff Workshop: Summary & Action Items
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• NSF PAWR (Platforms for Advanced Wireless 
Research) Program ~ $100M funding support

• 4 city-scale platforms to be developed in the next 
3-5 years for experimental wireless research

• PAWR Industry Consortium

• This RCN can play a key role in coordinating the 
PAWR efforts in the mmW technology space   

PAWR: Exciting and Timely Opportunity
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• 8:00-8:45am: Registration and Continental Breakfast

• 8:45-9:00am: Welcome and Opening Remarks

• 9:00-9:30am: Keynote – Dr. Ted Woodward, DARPA STO

• 9:30-11:00am: Panel 1: State of mmW Technology & Outlook – A View From Industry

– Moderator: Akbar Sayeed

– Panelists: Amitava Ghosh (Nokia-Bell Labs), Boon Loong Ng (Samsung),  Ashwin Sampath (QC), Ian 
Wong (NI), Tommy Svensson (Chalmers U.)

• 11:00-11:30am: Coffee Break

• 11:30am-12:30pm: Poster & Demo Session 1

• 12:30-1:30pm: Lunch (Cheney Room)

• 1:30-2:30pm: Poster & Demo Session 2

• 2:30pm-4:00pm: Breakout Sessions: Development of Research & Technology Roadmap

– A) Hardware & Comm./Signal Processing Interface (2309 EH); Jeyanandh Paramesh (CMU), Subhanshu
Gupta (WSU), Vishal Saxena (UIdaho), Sarah Yost (NI)

– B) Comm/Signal Processing & Networking Interface (1610 EH); Marco Mezzavilla (NYU), Ismail Guvenc
(NCSU), Haitham Hassanieh (UIUC), Tom Henderson (ns-3 consortium), Rui Yang (InterDigital), Yuichi 
Kakishima (NTT Docomo), Matthew Andrews (Nokia Bell Labs), Jing Zhu (Intel)

– C) Testbeds & Prototypes (2317 EH); Ian Wong (NI), Xinyu Zhang (UW-Madison), Kate Remley (NIST), 
Robert Shimon (Keysight)

• 4:00-4:30pm: Coffee Break

• 4:30-5:30pm: Poster & Demo Session 3

• 6:00pm: Dinner Hotel Red

Agenda – Day 1
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• 8:00-8:30am: Breakfast and Registration

• 8:30-9:15am: Keynotes – 3GPP 5G New Radio Standard

– Beam Management Issues: Dr. Boon Loong Ng, Samsung Research America

– Performance Across Frequency Bands: Dr. Amitava Ghosh, Nokia Bell Labs

• Short announcement from Dr. Jenshan Lin, NSF

• 9:15-10:00am: Readouts from Breakout Sessions to Seed the Panel 2 Discussion

• 10:00-noon: Panel 2: Academic-Industry Collaboration for “Moonshot” Opportunities

– Moderator: Sundeep Rangan (NYU)

– Panelists: Nada Golmie (NIST), Ali Niknejad (UCB), Tommy Svensson (Chalmers U.), Jason Chen 
(Huawei), Amitava Ghosh (Nokia Bell Labs), Abhishek Tiwari (Facebook)

• Noon-12:15pm: Closing Remarks

• 12:15pm: Boxed Lunch

Agenda - Day 2
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Poster and Demos 
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Demos:

National Instruments: mmW platforms

Qualcomm: prototype videos (mobility)

NYU: mmW emulator

NEBENS, LLC: 5G Antenna Systems

UW-Madison: 60 GHz WiMi and 28 GHz CAP-MIMO 

32 Posters on Varied Topics

Three Poster and Demo Sessions
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Discussion Points



• ECE Department
– Kathy Hall

– Dwight Redders

– Alyssa Greiber

• COE Media Office – Jim Krause, Jeff Stevens & Team

• Student Helpers
– Chris Hall

– Kevin Zhu

– Dian Hu

– Chuhan Gao

– Xiufeng Xiu

Special Local Thanks
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Thank You!


