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Exciting Times for mmW Wireless

BS
A key component of 5G /é\

* Multi-Gigabits/s speeds b
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* millisecond latency
~

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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Goal: Cross-fertilization of ideas to fuel the development of mmW wireless technology.

Kickoff: Dec 2016, Washington, DC.
2" Workshop: July 2017, Madison, WI
3'd Workshop: Jan 2018, Tucson, AZ
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New NSF Building and Location:
2415 Eisenhower Ave, Alexandria, VA 22314

Eisenhower Metro Station
Yellow Line

10 minute ride from
Reagan National Airport

Send us your best ideas
Serve on panels
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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
 Panel 2

* NSF CRI Program; preliminary proposal Nov 7, 2018; full proposal Jan
10, 2019

* NSF MRI Program; Submission window, Jan 1-Jan 22, 2019

* Industry-Academic Collaboration



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

NSF Millimeter-Wave RCN

A cross-disciplinary research network in millimeter-wave technologies

Information Repository Workshops People News and Updates About NSF mmW RCN

About NSF mmW RCN

4th mmW RCN Workshop
July 12-13, 2018, Brooklyn, NY

Youtube Live Stream

mmW RCN Youtube Channel

This research coordination network (RCN) spans the important and timely area of millimeter-wave (mmW) wireless networks that is the focus of intense
current research in academia and industry for achieving multi-Gigabit data rates and low latency as part of the emerging vision for 5G wireless networks. Due
to its very nature, the research and development of mmW wireless networks is driven by innovations in three key areas:

1. CSP: communication and signal processing techniques,
2. HW: mmW hardware, circuits, and antennas, and digital hardware,
3. NET: wireless networking protocals,


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

January 2018

oG fixed wireless access makes major progress in 2017

Akbar Sayeed

5G fixed wireless access makes major progress in 2017.




January 2018

Trump: The |Phone WI|| be bunt In Wisconsin | FierceWireless

y Akbar Sayeed With 0 Commenis - 5G Wireless Technology

Trump: The iPhone will be built in Wisconsin | FierceWireless.

10



February 2018

Editor’'s Corner—Fixed wireless is a big deal. Here’s why |
FierceWireless

On February 15, 2018 by Akbar Sayeed With 0 Commentis - 5G Wireless Technology, Millimeter-wave Technology, Science and Technology, Technology Policy

Editor's Corner—Fixed wireless is a big deal. Here's why | FierceWireless.
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February 2018

Huawei and NTT DOCOMO Mark Milestone in 5G Joint Trials with
Successful High-Speed and Long Distance mm\Wave Field Trial at Tokyo
Skytree — Huawei Press Center

On February 7, 2018 by Akbar Sayeed With 0 Comments - 5G Wireless Technology, Millimeter-wave Technology
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March 2018

KT's millimeter wave 5G network transmitted 3,800 TB of data during
Winter Olympics | FierceWireless

7. 2018 by Akbar Sayeed With 0 Comments - 5G Wireless Technology, Millimeter-wave Technology

KT's millimeter wave 5G network transmitted 3,800 TB of data during Winter Olympics | FierceWireless.
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March 2018

FCC proposes Nov. 14 as start of 28 GHz auction | FierceWireless

Akbar Sayeed 0 5G Wireless Technology, Millimeter-wave Technology, Technology Policy

FCC proposes Nov. 14 as start of 28 GHz auction | FierceWireless.
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April 2018

Salt Lake C|ty, NYC land wireless testbed pilot — GCN

y Akbar Sayeed With 0 Comments - 5G Wireless Technology, Millimeter-wave Technology, Science and Technology

Salt Lake City, NYC land wireless testbed pilot — GCN.
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May 2018

Samsung 5G home router wins FCC approval ahead of Verizon's 2018
launch

1 May 5, 2018 by Akbar Sayeed With 0 Comments - 5G Wireless Technology, Millimeter-wave Technology

amsung_5G home router wins FCC approval ahead of Verizon's 2018 launch.
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June 2018

Qualcomm, Vivo fit 5G mmWave antenna in smartphone

On June 25, 2018 by Akbar Sayeed With 0 Comments - 5G Wireless Technology, Millimeter-wave Technology

Qualcomm, Vivo fit 5G mmWave antenna in smartphone.
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June 2018 — 5G NR standalone specification

Rel-15 success spans 3GPP groups

June 14, 2018

Many of the 3GPP Member companies have co-signed a press release to promote their support for the achievements of the
Flenary meetings, held this week in La Jolla, USA.

Formal reports from the Technical Specifications Group Chairmen will go online soon (see: CT, RAN and SA).
Here is the text of the press release, provided without any 3GPP edits, for your information.
Mobile industry works together to deliver complete 5§G system standard on time:

JGPP TSG #80 Plenary Meeting has approved the completion of the standalone (SA) Release 15, 5G specifications. After the
release of the 5G NR specifications for non-standalone (NSA) operation in Dec. 2017, another essential step of standardization
of 5G has been successfully completed. Now, the whole industry is taking the final sprint towards 5G commercialization. The
completion of SA specifications which complements the NSA specifications, not only gives 5G NR the ability of independent
deployment, but also brings a brand new end-to-end network architecture, making 5G a facilitator and an accelerator during the
intelligent information and communications technology improvement process of enterprise customers and vertical industries.
New business models will be enabled and a new era where everything is interconnected will be opened up for both mobile
operators and industrial partners.
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DSL vs mmWave for Fixed Wireless?
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The new “waveguide modes” for transmission

Will DSL destroy 5G in the battle over the last mile? | IEEE over twisted pair to achieve 1Tbps!

Communication Society Technology News, Nov 2017.
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Workshop Agenda

http://mmwrcn.ece.wisc.edu/?page id=1420



http://mmwrcn.ece.wisc.edu/?page_id=1420

Next (5t) Workshop

 Stay tuned



NYU Brooklyn Hosts and Organizers

* Pat Donohue — Organizer in Chief
 Adam Holsten (Web)

e William K. (streaming guru)

e Sundeep Rangan (SC member and host)

* UW-Madison: Parmesh Ramanathan, Kathy Hall, Dwight Redders, and
Doreen Forslund

Thank You!



