The 5t Workshop
NSF Research Coordination Network on Millimeter-Wave Wireless

January 28-29, 2019
NC State University

Ismail Guvenc

North Carolina State University



Exciting Times for mmW Wireless
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A key component of 5G /é\

* Multi-Gigabits/s speeds b
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* millisecond latency
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Key Gigabit use cases
* Wireless backhaul </ e= @
« Wireless fiber-to-home (last mile) acaGal ocnau "
* Small cell access

 Autonomous vehicles

FCC mmW allocations (July 2016)
* Licensed (3.85 GHz): 28, 37, 39 GHz
* Unlicensed (7 GHZ): 64-71 GHz
* Higher frequencies under consideration

NSF-led S400M Advanced Wireless Initiative rommone it
* mmW RCN
* PAWR (platforms for advanced wireless research) program

Fiber-to-home

Promising Recent Developments




MmmW RCN: Rationale and Goals
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Key RCN Themes that Have Emerged

Interdisciplinary interface research challenges:
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 for network simulators.
iii) mmW Standards: 5G NR and 802.11ay/ad
iv) Appropriate channel models for both i) and ii).

The need for testbeds for research and experimentation in academia
Need for new conferences, journals and other venues for publication

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

“Moonshot” programs: research challenges for crystallizing academic-industrial collaboration?



Community Testbed Development

Breakout #3 (Creativity Studio, Monday 2:30-4:00 PM)

Panel 2 (Duke Energy Hall C/D, Tuesday 10:30 AM-Noon)

Google Survey on community testbeds: https://bit.ly/2MwCiJt

Industry-Academic collaboration

Builds on the extensive discussion and interest from the last RCN workshop (NYU)

NSF 19-537 Mid-Scale Research Infrastructure-1 (Mid-scale RI-1)

* Preliminary proposal: Feb 19, 2019
e Full proposal (by invitation): May 20, 2019


https://bit.ly/2MwCiJt

RCN Website: htt

UNIVERSITY of WISCONSIN-MADISON

w NSF MILLIMETER-WAVE RCN

A cross-disciplinary research network in millimeter-wave technologies

INFORMATION REPOSITORY WORKSHOPS v PEOPLE NEWS AND UPDATES ABOUT NSF MMW RCN LOGIN



http://mmwrcn.ece.wisc.edu/

July 31, 2018

VISIT QUALCOMM 5G INSIGHTS RESOURCE
CENTER

Posted on July 31, 2018

Qualcomm 5G Insights Resource Center.

QUALCOM/V\® 5G Resource Center

Posted in 5G Wireless Technology, Millimeter-wave Technology, RCN news | Edit



August 2, 2019

e FCC establishes procedures for 28, 24 GHz auctions, tees up 39 GHz
for 2019 | FierceWireless.



https://www.fiercewireless.com/wireless/fcc-establishes-procedures-for-28-24-ghz-auctions-tees-up-39-ghz-for-2019?mkt_tok=eyJpIjoiTWpkaVlqTmpNalkyT0RrdyIsInQiOiIzNVZGdWlpTW80NFZBMzhKY21IdDVtdVQrOHFuc28rdW04Q3NcL2ZLV1VzQ2c1ZjBIWjcrM2U2NFdiQWd2WDl2ZnRuWVlaakd2YnU0b3E2RU01NzZPMVlmbXNCUHpcLzBhaXk1V2tVdGZJNmkxWXlFUXRUaGp6c0ZHNFBIaWJHbnBoIn0%3D&mrkid=694876

August 3, 2019

SECOND RFP ROUND RELEASED FOR PAWR
PROGRAM TO KEEP U.S. COMPETITIVE |
FIERCEWIRELESS

Posted on August 3, 2018

Second RFP round released for PAWR program to keep U.S. competitive | FierceWireless.

Posted in 5G Wireless Technology, Millimeter-wave Technology, Science and Technology | Edit
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HOME

October 1, 2018

[ TECHMOLOGY POLICY | WHITE HOUSE SUMMIT FOCUSED ON MAKING AMERICA FIRST IN 5G

WHITE HOUSE SUMMIT FOCUSED ON MAKING
AMERICA FIRST IN 5G

Posted on October 1, 2018

White House summit focused on making America first in 5G.

“‘White House 5G

Posted in 5G Wireless Technology, Millimeter-wave Technology, Technology Policy | Edit
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October 3, 2018

FIRST LOOK AT VERIZON'S 5G TF NETWORK:

AIRINTERFACE IS 'VERY PHENOMENAL - RCR
WIRELESS NEWS

Posted on October 3, 2018

First look at Verizon’s 5G TF network: Air interface is ‘very phenomenal’ — RCR Wireless News.

wiverizon 5g tf

Posted in 5G Wireless Technology, Millimeter-wave Technology | Edit



October 15,2018

SMALLER AND REGIONAL CARRIERS BEGINTO
RALLY AROUND 5G

Posted on October 15, 2018




October 17, 2018

QUALCOMM SHIPPING 802.11AY CHIPSETS FOR
MULTI-GIGABIT WI-FI

Posted on October 17, 2018




October 17, 2019

N_EW NSF FUNDING OPPORTUNITIES RELEVANT
TO MMW TESTBED DEVELOPMENT

Posted on October 17, 2018

Dear Colleague Letter: Mid-Scale Research Infrastructure (Mid-scale RI) Opportunities

Posted in Science and Technology | Edit



December 4, 2018

NTT DOCOMO and Metawave Announce Successful Demonstration of 28GHz-Band 5G
Using World's First Meta-Structure Technology

December 04, 2018 10:13 AM Eastern Standard Time

https://www.businesswire.com/news/home/20181204005253/en/NTT-
DOCOMO-Metawave-Announce-Successful-Demonstration-28GHz-Band
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https://www.businesswire.com/news/home/20181204005253/en/NTT-DOCOMO-Metawave-Announce-Successful-Demonstration-28GHz-Band

January 7/, 2019

WIRELESS RESEARCHERS EXPLORE TANGIBLE
APPLICATIONS FOR GOOGLE’S PROJECT SOLI

RADAR

Posted on January 7, 2019

Researchers explore tangible applications for Google’s Project Soli radar

Posted in 5G Wireless Technology, Millimeter-wave Technology | Edit



January 7/, 2019

ROHDE & SCHWARZ, CHINA MOBILE AND
MEDIATEK SUCCESSFULLY PERFORM A
TECHNICAL TRIAL OF A5G MMWAVE
PROTOTYPE TERMINAL

Posted on January 7, 2019

Test and measurement specialist Rohde & Schwarz, China Mobile and MediaTek successfully carried out a

technical trial of a 5G prototype terminal. Release



January 7/, 2019

TELECOM CABLE INDUSTRY TEES UP 10G
INITIATIVE AT CES

Posted on January 7, 2019

Cable industry tees up 10G 1initiative at CES

The cable industry has kicked off this week’s Consumer Electronics Show in Las Vegas by outlining its vision for

delivering 10-gigabit data speeds.

Posted in broadband access, Science and Technology | Edit
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January 11, 2019

CARRIERS RUSH TO ANNOUNCE 5G
SMARTPHONES AT CES

Posted on January 11, 2019




Workshop Agenda

https://mmwrcn.ece.wisc.edu/?page id=1643

Breakout Sessions

Visualization Studio (CSP/NET Breakout) Creativity Studio (Comm

ed Breakout)

4
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https://mmwrcn.ece.wisc.edu/?page_id=1643

6th Workshop

 NIST — Boulder, CO
 Stay tuned for dates
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NCSU Hosts and Organizers

* NCSU ECE:

* Local Hosts: Ismail Guvenc (SC member), Brian Floyd
* Daniel Stancil (chair), Demonica Hicks, Annette Hughes
* Postdocs and graduate students

* NCSU Logistics:
* Rave! Events (Madge Waterman, Adelaide Stallings)
e Hunt Library (Mira Waller)
* Delta (recordings and live streaming)
* NCSU Transportation

e UW-Madison:

 Parmesh Ramanathan, Kathy Hall, Dwight Redders, and Doreen Forslund

* NSF:
* Akbar Sayeed, Thyaga Nandagopal, Monisha Ghosh

Thank You!



