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I. INTRODUCTION 
On June 7, 2023, the Committee on Technology, chaired by Council Member Jennifer Gutiérrez will hold an oversight hearing on LinkNYC: Deployment of 5G Infrastructure and Wi-Fi Connectivity across the City. The Committee expects to receive testimony from representatives of the Office of Technology and Innovation (“OTI”) also known as the Department of Information Technology and Telecommunications (“DoITT”), the Link NYC franchisee, and other interested members of the public.
II. BACKGROUND 
a. Franchise Agreement with CityBridge
In April of 2014, pursuant to two City Council authorizing resolutions[footnoteRef:1], DoITT released a request for proposal (“RFP”) for replacing public payphones with public communications structure that called for free calling to 311, 911 and free 24/7 public Wi-Fi.[footnoteRef:2] In exchange, the winning bidder would receive advertising revenue from advertisements placed on the structures. At least sixty organizations, including Time Warner, Cisco, the Metropolitan Transit Authority, and Verizon, expressed interest in the RFP.[footnoteRef:3] Ultimately, CityBridge LLC (“CityBridge”) was awarded the franchise.[footnoteRef:4] CityBridge is a consortium of experts in technology, advertising, connectivity and user experience[footnoteRef:5], including Qualcomm[footnoteRef:6], Civiq Smartscapes[footnoteRef:7]; as well as Intersection, a company made through the purchase and merger of Control Group and Titan[footnoteRef:8][footnoteRef:9] by Sidewalk Labs.[footnoteRef:10] Sidewalk Labs is an urban innovation company that was previously under Google’s parent company Alphabet and has since been folded into Google.[footnoteRef:11] [1:  See Res. 2309-2009, https://legistar.council.nyc.gov/LegislationDetail.aspx?ID=558375&GUID=F0991E58-CB32-4372-8446-8B37F304D91F&Options=Advanced&Search=; and Res. 0191-2010, https://legistar.council.nyc.gov/LegislationDetail.aspx?ID=660169&GUID=6D0D712E-B68F-4E93-AAE4-DD044C352567&Options=Advanced&Search=. ]  [2:  See Testimony of Stanley Shor, Assistant Commissioner of Franchise Administration before the Technology Committee, New York City Council, November 15, 2016. ]  [3:  Sam Gustin, Google May Turn 7,000 New York City Payphones into WiFi Hotspots, MOTHERBOARD, July 22, 2014, 2:04 PM, https://motherboard.vice.com/en_us/article/3dkvqk/google-may-turn-7000-new-york-city-payphones-into-wifi-hotspots. ]  [4:  See Testimony of Stanley Shor, Assistant Commissioner of Franchise Administration before the Technology Committee, New York City Council, November 15, 2016. ]  [5:  CityBridge, LinkNYC, CITYBRIDGE, 2022, https://link.nyc. ]  [6:  This world leader in Wi-Fi, 3G, and 4G technologies will help ensure LinkNYC supports the latest technology, especially as it relates to wireless connectivity. Qualcomm Quick Charge enabled USB charging ports, allowing Quick Charge 2.0 enabled devices to charge up to 75% faster than conventional charging, https://www.qualcomm.com/media/documents/files/linknyc-infographic.pdf. ]  [7:  CIVIQ Smartscapes Specializing in the design and manufacturing of interactive communications solutions that withstand rugged environments, CIVIQ will design, engineer, and manufacture the Links to create durable, robust, and reliable structures, https://www.qualcomm.com/media/documents/files/linknyc-infographic.pdf. ]  [8:  Titan and Control group combine under one united company —Intersection. Titan oversees LinkNYC’s operations and manages the advertising media program. Control Group is a tech, strategy and user experience design firm responsible for delivering concept to production UX, http://www.isralink.org.il/en/citybridge-linknyc/; Intersection is a technology and media company that’s dedicated to improving the urban experience. The company creates new products and services and invests in the most engaging media platforms that enable cities, businesses and communities to drive engagement, innovation and revenue, https://www.qualcomm.com/media/documents/files/linknyc-infographic.pdf.]  [9:  Jillian D’Onfro, Google is funding a plan to bring free Wi-Fi to NYC, INSIDER, Jun 23, 2015, https://www.businessinsider.com/google-sidewalk-labs-acquires-titan-outdoor-and-control-group-2015-6. ]  [10:  Ava Kofman, Are New York’s Free LinkNYC Internet Kiosks Tracking Your Movements?, THE INTERCEPT, Sep 8, 2018, https://theintercept.com/2018/09/08/linknyc-free-wifi-kiosks/; Nick Pinto, Google Is Transforming NYC’s Payphones Into a ‘Personalized Propaganda Engine’, THE VILLAGE VOICE, Jul 6, 2016, https://www.villagevoice.com/2016/07/06/google-is-transforming-nycs-payphones-into-a-personalized-propaganda-engine/.]  [11:  Kim Lyons, Sidewalk Labs will be folded into Google as CEO steps down for health reasons, THE VERGE, Dec 16, 2021, https://www.theverge.com/2021/12/16/22840028/sidewalk-labs-google-doctoroff-health-toronto-quayside. ] 

According to the franchise agreement signed in 2014, a total of 7,500 LinkNYC kiosks were to be installed across the five boroughs by 2022.[footnoteRef:12] LinkNYC kiosks allow a user to maintain a free Wi-Fi network connection while moving through the City in covered areas; provide the ability to access city services, maps and directions from a LinkNYC tablet; make free phone calls to anywhere in the U.S.; contact 911 in the event of an emergency; and charge devices through a USB outlet.[footnoteRef:13] All of these services exist at no extra cost to taxpayers.[footnoteRef:14]  [12:  DoITT, Franchise Agreement, THE CITY OF NEW YORK, Dec 10, 2014, https://www1.nyc.gov/assets/doitt/downloads/pdf/Franchise-Agreement-for-Public-Communications-Structures-(REVISED-FINAL-12-10-2014).pdf; DoITT, Public Communications Structure Franchise Agreement Attachment SRV (Services), THE CITY OF NEW YORK, Dec 10, 2014, https://www1.nyc.gov/assets/doitt/downloads/pdf/Attachment-SRV-Services-(REVISED-FINAL-12-10-2014).pdf. ]  [13:  Id.]  [14:  Amit Chowhdry, Pay Phones in NYC to be Replaced With up to 10,000 Free Wi-Fi Kiosks Next Year, Forbes, Nov 19, 2014, http://www.forbes.com/sites/amitchowdhry/2014/11/19/linknyc-free-wifi/#24d3bd647028. ] 

By July 2020, 3,153 LinkNYC structures were supposed to have been installed per the original agreement; however, according to May 3, 2022 testimony of OTI, only 1,900 kiosks were installed.[footnoteRef:15] Of those, over a thousand kiosks were in Manhattan, 252 were in Brooklyn, 252 were in Queens, 148 were in the Bronx, and 34 were in Staten Island.[footnoteRef:16]  [15:  Testimony before New York City Council, The office of Technology and Innovation, May 3, 2022. ]  [16:  Amit Chowhdry, Pay Phones in NYC to be Replaced With up to 10,000 Free Wi-Fi Kiosks Next Year, Forbes, Nov 19, 2014, http://www.forbes.com/sites/amitchowdhry/2014/11/19/linknyc-free-wifi/#24d3bd647028. ] 

b. Amended Agreement with CityBridge
In March 2018, CityBridge stopped paying their franchise fees, claiming to have financial difficulties.[footnoteRef:17] In July 2021, DOITT amended the original franchise agreement to recoup some of the lost funds.[footnoteRef:18] Pursuant to the amended agreement, the LinkNYC kiosks will have an additional new design which allows mobile telecom franchisees to leverage kiosks to build out 5G networks, and a new payment structure, according to which CityBridge paid $25 million of its debt and will continue to pay $3 million yearly as a minimum annual guarantee payment over 7 years, as well as the remainder of forborne minimum annual guarantee payment, the amount of which equals to $35 million.[footnoteRef:19] In late 2021, the City received approval from the Public Design Commission for its new 5G LinkNYC kiosk designs.[footnoteRef:20] [17:  https://www.cityandstateny.com/policy/2020/03/doitt-head-jessica-tischs-hard-line-against-linknyc-vendor/176315/; Ryan Deffenbaugh, Hard reset: It’s Plan B for LinkNYC, CRAIN’S NEW YORK BUSINESS, Aug 30, 2021, https://www.crainsnewyork.com/technology/linknyc-plans-reboot; Gabriel Sandoval, Big Tech Pays to Supersize LinkNYC and Revive Broken Promise to Bridge Digital Divide, THE CITY, Apr 27, 2022, https://www.thecity.nyc/2022/4/27/23045122/link5g-free-wifi-tech-linknyc. ]  [18:  Id.]  [19:  Id; DoITT, Amendment No. 3 to the Franchise Agreement, THE CITY OF NEW YORK, Dec 10, 2014, https://www1.nyc.gov/assets/doitt/downloads/pdf/franchise-agreements/citybridge-fcrc-proposed-amendment-052721.pdf. ]  [20:  Kiosk Industry, LinkNYC 5G Design “Limited” Approval Passes (except for Residential), KIOSK INDUSTRY, Dec 13, 2021, https://kioskindustry.org/linknyc-5g-design-doesnt-get-approval/; NYC OTI, https://www.nyc.gov/content/oti/pages/linknyc. ] 

The new structures are 32 feet tall, more than three times taller than the original LinkNYC kiosk design.[footnoteRef:21] The new kiosks still have a 911 button, USB ports for charge devices, a built-in tablet, calling capabilities, the same 55-inch advertising displays, and will continue to provide free Wi-Fi throughout the city.[footnoteRef:22]  [21:  Gabriel Sandoval and Joshua McWhirter, Big Tech Pays to Supersize LinkNYC and Revive Broken Promise to Bridge Digital Divide, THE CITY, Apr 27, 2022, https://www.thecity.nyc/2022/4/27/23045122/link5g-free-wifi-tech-linknyc. ]  [22:  Id. ] 

[image: ]
Description: This picture shows rendered models of the Link5G structures that would be the primary installations in rolling out the Link5G program. The structures are long and cylindrical, with the top third of the structure slightly wider than the bottom two-thirds. The top third of the structure is white, with bands of gray, and the bottom two-thirds is a metallic gray, with a black accent. Some of the rendered models are showing what a Link5G kiosk with advertising screens would look like, and thus include rectangular black screens attached at the bottom third of the Link5G structure.
Under the new agreement CityBridge will install 4,000 total kiosks by 2025, which is 3,500 less than the initial franchise agreement.[footnoteRef:23] To address perceived equity issues from LinkNYC’s previous rollout where kiosks were concentrated in select Manhattan neighborhoods, 90% of the new kiosk installations will be located in the Bronx, Brooklyn, Queens, Staten Island, and above 96th Street in Manhattan.[footnoteRef:24] 739 kiosks will also be installed in 13 “equity” areas, which were chosen by City officials based on substantial foot traffic, low median incomes, and a lack of broadband options for households.[footnoteRef:25]  [23:  Id.]  [24:  Id; Office of the New York State Comptroller, DiNapoli Examines Faltering LinkNYC Program, THE STATE OF NEW YORK, Jul 30, 2021, https://www.osc.state.ny.us/press/releases/2021/07/dinapoli-examines-faltering-linknyc-program.]  [25:  Id.] 

The areas include Hunts Point and Longwood in The Bronx; Bushwick, Brownsville and Ocean Hill in Brooklyn; Inwood and Washington Heights in Manhattan; Rockaway, Jamaica and Hollis in Queens; and Port Richmond, St. George and Stapleton in Staten Island.[footnoteRef:26] [26:  Id; DoITT, CityBridge, and ZenFi Networks, LinkNYC Link5G Design Proposal, DOITT, Oct 18, 2021, https://www1.nyc.gov/assets/designcommission/downloads/pdf/10-18-2021-pres-DoITT-p-Link-5G.pdf#page=11. ] 

III. LinkNYC Data and Statistics
Data regarding the placement and operations of LinkNYC kiosks is made public through multiple datasets on NYC’s Open Data portal, which include usage data, permit data, and the installation status of kiosks.
a. Usage Data
The following graph Fig. 1 shows the average length of a LinkNYC Wi-Fi session, in minutes, over the years 2020, 2021, 2022, and 2023.
[image: A graph showing the average length of session
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Fig. 1: A line graph that is labeled “LinkNYC Usage: Average Length of Session”, with the y-axis labeled “Minutes” and the x-axis labeled “Date”; a legend on the right side of the graph lists the different colors that divide the line graph into separate years: 2020, 2021, 2022, and 2023. Part of the line graph is shaded gray to indicate the portion when COVID-19 occurred.[footnoteRef:27]  [27:  DoITT, LinkNYC Weekly Usage (Updated), NYC OPENDATA, last accessed Jun 2, 2023, https://data.cityofnewyork.us/City-Government/LinkNYC-Weekly-Usage-Updated-/nxmt-wszr.] 

Usage data uploaded to the LinkNYC weekly and historical usage datasets have some inconsistencies but nonetheless display definitive trends. There is an average length of session time, or how long someone was connected to LinkNYC Wi-Fi, of 4-6 minutes from 2020 through 2021. Then, on October 4, 2021, the reported data shows an extreme spike where the average length of session times go from 4-6 minutes to over 20 minutes of session times. This higher average length continues throughout the rest of 2021 and has increased in 2022 and 2023 to about 23 minutes of average session duration.[footnoteRef:28] [28:  DoITT, LinkNYC Weekly Usage (Updated), NYC OPENDATA, last accessed Apr 29, 2022, https://data.cityofnewyork.us/City-Government/LinkNYC-Weekly-Usage-Updated-/nxmt-wszr.] 

Fig. 2 shows the weekly number of unique devices connected to LinkNYC Wi-Fi from 2020 to 2023. 
[image: A graph showing the number of unique devices connected to the number of people
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Fig. 2: A line graph that is labeled “LinkNYC Usage: Weekly Number of Unique Devices Connected to the Network”, with the y-axis labeled “Number of Weekly Unique Clients” and the x-axis labeled “Date”; a legend on the right side of the graph lists the different colors that divide the line graph into separate years: 2020, 2021, 2022, and 2023. Part of the line graph is shaded gray to indicate the portion when COVID-19 occurred.[footnoteRef:29] [29:  Id.] 

The number of unique devices connected to LinkNYC Wi-Fi presents a general picture of how many people were utilizing LinkNYC Wi-Fi per month. When the pandemic hit New York City, the number of weekly unique devices connected to LinkNYC Wi-Fi dropped from around 600,000 to just around 250,000 per month.[footnoteRef:30] From there, the number of unique connected devices increased throughout 2020 and 2021, reaching a peak of around 460,000 before dropping drastically in October 2021 to around 230,000 and further in May 2022 to just around 135,000, before starting to recover to about 275,000 in May 2023.[footnoteRef:31]  [30:  Id.]  [31:  Id.] 

Fig. 3 shows the weekly number of times any device connected to a LinkNYC Wi-Fi network from 2020 to 2023. 
b. Permit Data
Fig. 4 shows the number of LinkNYC Permit Applications disaggregated by borough. 
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Fig. 4: A bar graph that is labeled “LinkNYC Permit: Applications (by boro)”, with the y-axis labeled “Number of Applications” and the x-axis labeled “Boro”, the bars indicating the varying number of applications in the five boroughs of NYC.[footnoteRef:32]  [32:  Id.] 

As of June, 2023, most new permit applications are for locations in Queens (135), and Staten Island (16), with 46 in the Bronx and 56 in Manhattan.[footnoteRef:33] Further, the Manhattan locations are in Washington Heights South and Marble Hill-Inwood; in other words, north of 96th Street, which is consistent with the terms of the amended agreement.  [33:  DoITT, LinkNYC New Site Permit Applications, NYC OPENDATA, last accessed Apr 29, 2022, https://data.cityofnewyork.us/Social-Services/LinkNYC-New-Site-Permit-Applications/xp25-gxux. ] 

c. Installation Status of Kiosks
Fig. 5 is a table that lists the number of installed LinkNYC kiosks in each borough, as well as their status, accumulating in a total number per 10,000 residents.[footnoteRef:34] [34:  DoITT, LinkNYC Kiosk Status, NYC OPENDATA, last accessed Jun 2, 2023, https://data.cityofnewyork.us/City-Government/LinkNYC-Kiosk-Status/n6c5-95xh.] 
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Fig. 5: A chart that is labeled “LinkNYC Kiosk Status”, with the top row listing a horizontal series of categories labeled, in order: “Borough”, “Live”, “Installed”, “Ready for Activation”, “Removal Pending”, “Repair Pending”, “Total”, and “Total Per 10,000 Residents”. The leftmost column lists the five boroughs of NYC, from top to bottom: “Bronx”, “Brooklyn”, “Manhattan”, “Queens”, and “Staten Island”.[footnoteRef:35] [35:  Id.] 

As of June 2023, the vast majority of live LinkNYC kiosks are in Manhattan (1209), followed by Queens (310), Brooklyn (296), the Bronx (196), and Staten Island (15).[footnoteRef:36]  [36:  Id.] 

Link5G Kiosks with Advertisements, Status by Borough

	Borough
	Live
	Planned
	Installed

	Bronx
	14
	17
	14

	Brooklyn
	15
	18
	15

	Manhattan
	9
	25
	9

	Queens
	20
	44
	20

	Staten Island
	6
	4
	6



Link5G Kiosks without Advertisements, Status by Borough

	Borough
	Live
	Planned
	Installed

	Bronx
	x
	8
	x

	Brooklyn
	x
	25
	x

	Manhattan
	x
	17
	x

	Queens
	x
	36
	x

	Staten Island
	x
	1
	x


As of June 2023, there are a total of 64 Link5G ad-equipped kiosks installed and live, ready for use, in NYC, and a total of 108 planned for installation. Queens (20) has the most advertisement kiosks installed and ready for use, followed by Brooklyn (15), the Bronx (14), Manhattan (9), and Staten Island (6). Queens (44) also has the highest number of planned advertisement kiosks, followed by Manhattan (25), Brooklyn (18), the Bronx (17), and Staten Island (4).
For Link5G kiosks without advertisements, there are a total of 87 planned for installation, with no kiosks yet installed and live according to OpenData. Queens (36) has the most, followed by Brooklyn (25), Manhattan (17), the Bronx (8), and Staten Island (1).[footnoteRef:37] [37:  DoITT, LinkNYC Kiosk Locations, NYC OPENDATA, last accessed Jun 2, 2023, https://data.cityofnewyork.us/Social-Services/LinkNYC-Kiosk-Locations/s4kf-3yrf; DoITT, LinkNYC New Site Permit Applications, NYC OPENDATA, last accessed Jun 2, 2023, https://data.cityofnewyork.us/Social-Services/LinkNYC-New-Site-Permit-Applications/xp25-gxux. ] 

IV. LINKNYC BENEFITS
LinkNYC has had multiple benefits since the first kiosks became active in 2016. The primary benefit has been access to free high-speed internet, with peak usage in 2019 seeing more than 6 million users who had collectively used around 8.6 terabytes of data.[footnoteRef:38] According to CityBridge company Interception, LinkNYC also facilitated around 600,000 phone calls per month, and the tablets have been used to search for social services, engage with NYC311, and find locations in the preinstalled Maps application.[footnoteRef:39] [38:  Kyle Wiggers, LinkNYC’s 6 million users have used 8.6 terabytes of data, VENTUREBEAT, Mar 28, 2019, https://venturebeat.com/2019/03/28/linknycs-6-million-users-have-downloaded-8-6-terabytes-of-data/.]  [39:  Id.] 

Beyond emergency and social services, LinkNYC’s agreement and amendment with the City provides for 25% of kiosk advertisements to be given to the City, which are used to encourage civic engagement, display public service announcements; as well as highlight City-sponsored events and cultural projects like showcasing historical photos of NYC.[footnoteRef:40] However, despite these clear benefits, there are still concerns and issues with LinkNYC.  [40:  DoITT, Franchise Agreement, THE CITY OF NEW YORK, Dec 10, 2014, https://www1.nyc.gov/assets/doitt/downloads/pdf/Franchise-Agreement-for-Public-Communications-Structures-(REVISED-FINAL-12-10-2014).pdf; DoITT, Public Communications Structure Franchise Agreement Attachment SRV (Services), THE CITY OF NEW YORK, Dec 10, 2014, https://www1.nyc.gov/assets/doitt/downloads/pdf/Attachment-SRV-Services-(REVISED-FINAL-12-10-2014).pdf; DoITT, Amendment No. 3 to the Franchise Agreement, THE CITY OF NEW YORK, Dec 10, 2014, https://www1.nyc.gov/assets/doitt/downloads/pdf/franchise-agreements/citybridge-fcrc-proposed-amendment-052721.pdf; DoITT, LinkNYC, DoITT, the Museum of the City of New York and Urban Archive Launch Historic NYC: Photography from NYC History Displayed on Links Across the City, THE CITY OF NEW YORK, https://www1.nyc.gov/site/doitt/about/press-releases/linknyc-doitt-museum-historic-nyc.page. ] 

V. 5G Explained
5G, or “5th Generation”, is an umbrella term for the fifth generation of mobile telecommunications technology that is used to power mobile networks, also known as cellular networks.[footnoteRef:41] Previous generations of mobile networks have signaled a significant technological improvement, with 1G and 2G introducing analog then digital voice call capabilities; 3G introducing data connections and access to the internet; and 4G presenting improvements to those connections which raised network speeds and data transfer capacities, allowing for the rise of sophisticated mobile applications.[footnoteRef:42] 5G introduces significantly increased potential for a network’s data transfer capabilities, promising drastically improved download speeds, decreased network latency, and expanded network capacity compared with 4G.[footnoteRef:43] [41:  5G is not any one specific technology, but is instead a set of internationally agreed-upon standards which define technical specifications that must be met in order for a technology to be considered a “5G technology”, examples of which include peak data rate, latency, or efficient use of spectrum. These standards are defined by organizations like the 3rd Generation Partnership Project (“3GPP”), a consortium of seven telecommunications standard development organizations from Asia, Europe, and North America with industry members, and the International Telecommunication Union (“ITU”), a United Nations organization that defines and develops global standards for mobile broadband networks. Both groups do this to help ensure a more unified implementation of mobile telecommunications technology across the world, https://www.3gpp.org/technologies/5g-system-overview; https://www.itu.int/hub/2022/02/mobile-broadband-standards-imt-5g/.]  [42:  Priya Viswanathan, How Does a Mobile Network Work?, LIFEWIRE, Jul 24, 2021, https://www.lifewire.com/how-does-a-mobile-network-work-2373338; 5G Explained, POLITICO, Nov 2018, https://www.politico.com/sponsor-content/2018/11/5g-explained; Andrea Gilli, Francesco Bechis, NATO and the 5G Challenge, THE NATO REVIEW, Sep 30, 2020, https://www.nato.int/docu/review/articles/2020/09/30/nato-and-the-5g-challenge/index.html. ]  [43:  What is 5G, AMAZON WEB SERVICES, https://aws.amazon.com/what-is/5g/; Cybersecurity and Infrastructure Security Agency, 5G: The Basics, THE U.S. DEPARTMENT OF HOMELAND SECURITY, https://www.cisa.gov/sites/default/files/publications/5g_basics_infographic_508.pdf.; Understanding the Advantages of 5G, INTEL, https://www.intel.com/content/www/us/en/wireless-network/5g-benefits-features.html; Office of Information Technology Services, 5G Report, THE STATE OF NEW YORK, Sep 2022, https://its.ny.gov/system/files/documents/2022/09/5g_report.pdf. ] 

a. How Mobile Networks Function
Mobile networks work by using radio waves of varying frequencies to wirelessly send and exchange information.[footnoteRef:44] Mobile networks are also known as cellular networks because they consist of “cells”, typically hexagonal geographic areas of land, that contain at least one transceiver base station, like cell towers, which can receive and exchange radio waves; ultimately bringing those signals to mobile devices, such as phones, which act as receivers for those signals.[footnoteRef:45] Mobile networks consist of two main components: the Radio Access Network (“RAN”) and the Core Network.[footnoteRef:46]  [44:  Federal Communications Commission, Understanding Wireless Telephone Coverage, FCC, https://www.fcc.gov/consumers/guides/understanding-wireless-telephone-coverage-areas; Priya Viswanathan, How Does a Mobile Network Work?, LIFEWIRE, Jul 24, 2021, https://www.lifewire.com/how-does-a-mobile-network-work-2373338; What are mobile networks?, University of York, https://online.york.ac.uk/what-are-mobile-networks/. ]  [45:  Id; School of Informatics Institute for Computing Systems Architecture, Mobile/Cellular Networks, THE UNIVERSITY OF EDINBURGH, https://www.inf.ed.ac.uk/teaching/courses/cn/Cellular.pdf; Gavin Wright, base station, TECHTARGET, https://www.techtarget.com/whatis/definition/base-station.  ]  [46:  Id; Martijn Rasser, Ainikki Riikonen, Open Future: The Way Forward on 5G, CENTER FOR A NEW AMERICAN SECURITY, Jul 2020, https://s3.us-east-1.amazonaws.com/files.cnas.org/backgrounds/documents/Open-Future-The-Way-Forward-on-5G-final1-min.pdf?mtime=20200811091437&focal=none. ] 

The Radio Access Network portion of a mobile network consists of the geographic cells and their base stations and provides wireless data connectivity between mobile devices and the core network.[footnoteRef:47] The core network portion of a mobile network interconnects RANs while also connecting them to external networks like wired phone lines and the internet, and allows for connection to internet protocol-based (“IP-based”) services.[footnoteRef:48] It also controls all of a RAN’s functions, determining how all data on the RAN—including talk, text, and video—gets routed.[footnoteRef:49] The mobile devices then utilize the mobile network to wirelessly communicate and exchange data.[footnoteRef:50] [47:  Id.]  [48:  Id; FP Analytics Special Reports, 5G Explained Part One: Technology and Infrastructure, ForeignPolicy, updated Feb 23, 2021, https://foreignpolicy.com/2020/01/22/5g-cellular-huawei-china-networks-technology-infrastructure-power-map/. ]  [49:  Id.]  [50:  Id. ] 

[image: ]
Fig. 6: A basic diagram showing the structure of a mobile network. Two bi-directional arrows demarcate two sections, “Radio access network” and “Core network”. The Radio access network section has diagrams that are labeled “Base Stations”, “Cells”, and “Mobile”. The Core network section has diagrams that are labeled “Switch”, “Subscriber database”, and “Interface to other networks”.[footnoteRef:51] [51:  School of Informatics Institute for Computing Systems Architecture, Mobile/Cellular Networks, THE UNIVERSITY OF EDINBURGH, https://www.inf.ed.ac.uk/teaching/courses/cn/Cellular.pdf. ] 

While 4G technology allowed mobile networks to exchange data at higher speeds, as mentioned above, 5G technology allows mobile networks to drastically improve the amount of data exchanged on their networks, also known generally as a network’s bandwidth; the delay between data information getting sent and received, also known as a network’s latency; and how often a network has their data exchange disrupted, also known as a network’s reliability.[footnoteRef:52]  [52:  What is 5G, AMAZON WEB SERVICES, https://aws.amazon.com/what-is/5g/; Jesse Hollington, What are the benefits of 5G? How it helps you today (and tomorrow), DIGITALTRENDS, Jun 19, 2022, https://www.digitaltrends.com/mobile/what-are-the-benefits-of-5g/#dt-heading-better-connectivity; Harald Remmert, About 5G: Part 2 - Who Will Adopt 5G Technology, and When?, DIGI INTERNATIONAL, Aug 21, 2019, https://www.digi.com/blog/post/about-5g-part-2-who-will-adopt-5g-technology-and-w; What is latency? | How to fix latency, CLOUDFLARE, 2023, https://www.cloudflare.com/learning/performance/glossary/what-is-latency/; Kinza Yasar, Emilyc McLaughlin, data latency, TECHTARGET, 2023, https://www.techtarget.com/searchcio/definition/data-latency; Andrew Froehlich, Kevin Ferguson, bandwidth (network bandwidth), TECHTARGET, 2023, https://www.techtarget.com/searchnetworking/definition/bandwidth; Amy Larsen DeCarlo, What's the difference between network reliability and availability?, TechTarget, 2023, https://www.techtarget.com/searchnetworking/answer/Whats-the-difference-between-network-availability-and-reliability.  ] 

b. How 5G Technology Functions
5G technology involves hardware and software improvements that primarily modify how data is able to be translated for radio wave communication and expanding the ways in which a radio signal can be broadcast and received, enabling a significant increase in the range of radio wave frequencies usable by mobile networks.[footnoteRef:53] The Federal Communications Commission (“FCC”) also manages the range of frequencies on the radio spectrum available for use in the U.S., setting the amount of spectrum usable by mobile network operators and other actors through “spectrum auctions”.[footnoteRef:54] Whereas 4G mobile network operators in the U.S. could only use radio wave frequencies up to around 3 gigahertz (“GHz”), being limited by both 4G technology and the FCC; 5G technology has the ability to use low-, mid-, and high-band frequencies, with the FCC planning to or already auctioning off bands of spectrum for 5G network use from as low as 600 MHz to as high as 90 GHz.[footnoteRef:55] Millimeter-wave (“mmWave”), refers to those high-band frequencies that reside in the upper range of radio spectrum, starting at 24 GHz and “sub-6GHz” refers to the mid- and low-band frequencies that go up to 6GHz.[footnoteRef:56] Low-band 5G, which gets up to around 2.6GHz, has data speeds and coverage comparable to present 4G networks, while mid-band 5G, which ranges round 2GHz to 6GHz, allows a balanced mix of coverage and data speeds.[footnoteRef:57] [53:  Andrew Zola, encoding and decoding, TECHTARGET, 2023, https://www.techtarget.com/searchnetworking/definition/encoding-and-decoding; What is 5G?, Amazon Web Services, 2023, https://aws.amazon.com/what-is/5g/; Andrea Gilli, Francesco Bechis, NATO and the 5G Challenge, THE NATO REVIEW, Sep 30, 2020, https://www.nato.int/docu/review/articles/2020/09/30/nato-and-the-5g-challenge/index.html; The main technological improvements are orthogonal frequency-division multiplexing (“OFDM”), beamforming, and Multiple Input, Multiple Output (“MIMO”), along with software improvements that allow for more efficient network management, like network slicing and cloud computing integration for core networks, Kalyan Sundhar, Lawrence C. Miller, 5G for Dummies, Keysight Technologies, https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjJ2Mbkwq__AhUkGFkFHUVmCRgQFnoECBcQAQ&url=https%3A%2F%2Fwww.amt.pl%2Fpl%2Ffaq%2F5g-for-dummies%2Fdnl%2Ffile&usg=AOvVaw0me_jGjUPNKpV97e7_jNTj.  ]  [54:  Federal Communications Commission, Radio Spectrum Allocation, FCC, https://www.fcc.gov/engineering-technology/policy-and-rules-division/general/radio-spectrum-allocation; Federal Communications Commission, About Auctions, FCC, https://www.fcc.gov/about-auctions. ]  [55:  Victor Hristov, Cheat sheet: which 4G LTE bands do AT&T, Verizon, T-Mobile and Sprint use in the USA?, PHONEARENA, Nov 14, 2022, https://www.phonearena.com/news/Cheat-sheet-which-4G-LTE-bands-do-AT-T-Verizon-T-Mobile-and-Sprint-use-in-the-USA_id77933; Prasenjit Mitra, How 5G works, according to an electrical engineer, THE CONVERSATION, Jan 18, 2022, https://www.pbs.org/newshour/science/how-5g-works-according-to-an-electrical-engineer; Leveraging the potential of 5G millimeter wave, ERICSSON, 2021, https://www.ericsson.com/en/reports-and-papers/further-insights/leveraging-the-potential-of-5g-millimeter-wave; Federal Communications Commission, America’s 5G Future, FCC, https://www.fcc.gov/5G; Harald Remmert, What Is 5G Network Architecture?, DIGI INTERNATIONAL, Mar 19, 2021, https://www.digi.com/blog/post/5g-network-architecture. ]  [56:  Id; Jesse Hollington, What is mmWave? High-band 5G explained, DIGITALTRENDS, May 15, 2022, https://www.digitaltrends.com/mobile/what-is-mmwave-high-band-5g-explained/#dt-heading-what-is-mmwave; Robert Triggs, 5G mmWave: Facts and fictions you should definitely know, Android Authority, Mar 14, 2023, https://www.androidauthority.com/what-is-5g-mmwave-933631/; Jon Gilbert, 5G UW, 5G UC, 5G Plus: What's the difference?, Android Police, Nov 13, 2022, https://www.androidpolice.com/5g-5guw-5guc-5gplus-us-carrier-explainer/; Global System for Mobile Association, 5G Spectrum: GSMA Public Policy Position, GSMA, Jun 2022, https://www.gsma.com/spectrum/wp-content/uploads/2022/06/5G-Spectrum-Positions.pdf. ]  [57:  Id. ] 

[image: What Is 5G Network Architecture? | Digi International]
Fig. 7: A picture showing a city that is surrounded by three concentric rings to indicate the varying levels of 5G network coverage and data speeds according to radio wave frequency, with the innermost ring labeled “5G mmWave”, the middle ring labeled “5G mid-band sub-6 GHz”, and the outermost ring labeled “4G low-band/5G DSS”, with DSS standing for Dynamic Spectrum Sharing[footnoteRef:58] [58:  Id; Harald Remmert, What Is 5G Network Architecture?, DIGI INTERNATIONAL, Mar 19, 2021, https://www.digi.com/blog/post/5g-network-architecture; Dynamic Spectrum Sharing is a 5G technology that allows both 4G and 5G networks to share the same spectrum, https://www.5gworldpro.com/5g-knowledge/what-is-dynamic-spectrum-sharing.html. ] 

This means mobile networks can drastically improve their bandwidth and latency, as higher-frequency radio waves can travel much faster and have larger data capacity than low-frequency radio waves, albeit traveling shorter distances comparatively.[footnoteRef:59] A mobile device is also less likely to have its network connection interrupted through factors like a lost signal because lower-frequency radio waves can cover a wider geographic area and having the range of low to high frequencies available on the same network creates a redundancy in signal coverage, although a mobile device will experience comparatively slower speeds when relying on low-band coverage.[footnoteRef:60]  [59:  Id.]  [60:  Id.] 

5G technology also changes how mobile networks are organized in order to best utilize the technological improvements. Normally, 4G cellular networks would have RANs that consist mainly of large cell tower base stations that would transmit low-frequency radio waves across long distances and through walls.[footnoteRef:61] However, to broadcast the higher-range frequencies, 5G cellular networks have to introduce numerous small cell towers that are clustered in population centers, atop rooftops, street infrastructure, and more; placed in close proximity of just a few city blocks to ensure a continuous connection since higher-frequency radio waves cannot penetrate walls and other obstacles, nor travel far distances.[footnoteRef:62] While 5G network infrastructure can use pre-existing 4G infrastructure, mobile network operators still have to build thousands more large and small cell towers to ensure a strong 5G network that can fully take advantage of the benefits brought forth by using 5G technology.[footnoteRef:63] [61:  FP Analytics Special Reports, 5G Explained Part One: Technology and Infrastructure, ForeignPolicy, updated Feb 23, 2021, https://foreignpolicy.com/2020/01/22/5g-cellular-huawei-china-networks-technology-infrastructure-power-map/; EMF Explained Series, 5G Explained – How 5G Works, WHO EMF PROJECT, https://www.emfexplained.info/?ID=25916#How%20does%205G%20work; Andrea Gilli, Francesco Bechis, NATO and the 5G Challenge, THE NATO REVIEW, Sep 30, 2020, https://www.nato.int/docu/review/articles/2020/09/30/nato-and-the-5g-challenge/index.html; 5G Explained, POLITICO, Nov 2018, https://www.politico.com/sponsor-content/2018/11/5g-explained; 5G Technology, Explained, WORCESTER POLYTECHNIC INSTITUTE, https://www.wpi.edu/news/explainers/5g-technology#what-is-5g-technology.]  [62:  Id. ]  [63:  Id.] 


c. 5G Benefits and Risks
5G has numerous purported benefits that come from 5G technology, with hardware improvements that enable expanded radio spectrum capabilities as well as software improvements that allow for more efficient and innovative network data management.[footnoteRef:64] Compared to 4G technology, 5G technology is estimated to potentially provide up to 100 times faster download speeds on mobile networks where, for instance, movies would take seconds instead of minutes to download due to data being able to move at tens of gigabits per second (“Gbps”) on 5G networks.[footnoteRef:65] 5G networks are also expected to have up to 10 times decrease in latency with data response times as low as one millisecond, allowing for nigh-instant communication between network-connected mobile devices, leading to possibilities from remote surgery to self-driving cars that communicate with each other in real time.[footnoteRef:66] In addition, 5G technology promises up to 100 times the bandwidth capacity of 4G networks, which would allow for millions of devices to be connected to the same network in a small area, enabling possibilities like the Internet of Things (“IoT”) where massive machine to machine communications could take place to enable things like smart cities on an unprecedented scale.[footnoteRef:67] However, these are not guaranteed benefits, and in fact require mobile network operators to achieve a substantial 5G network buildout that has a large amount of mmWave signal before users can see any of these ideal benefits.[footnoteRef:68] In fact, although many mobile network operators in the U.S. are successfully building out their 5G networks to cover a large geographic area, most are still in the process of building out their 5G network infrastructure to provide those peak data speeds.[footnoteRef:69]  [64:  Id; Martijn Rasser, Ainikki Riikonen, Open Future: The Way Forward on 5G, CENTER FOR A NEW AMERICAN SECURITY, Jul 2020, https://s3.us-east-1.amazonaws.com/files.cnas.org/backgrounds/documents/Open-Future-The-Way-Forward-on-5G-final1-min.pdf?mtime=20200811091437&focal=none; What is 5G, AMAZON WEB SERVICES, https://aws.amazon.com/what-is/5g/; Leveraging the potential of 5G millimeter wave, ERICSSON, 2021, https://www.ericsson.com/en/reports-and-papers/further-insights/leveraging-the-potential-of-5g-millimeter-wave; Office of Information Technology Services, 5G Report, THE STATE OF NEW YORK, Sep 2022, https://its.ny.gov/system/files/documents/2022/09/5g_report.pdf. ]  [65:  Id; Cybersecurity and Infrastructure Security Agency, 5G: The Basics, THE U.S. DEPARTMENT OF HOMELAND SECURITY, https://www.cisa.gov/sites/default/files/publications/5g_basics_infographic_508.pdf. ]  [66:  Id.]  [67:  Id. ]  [68:  Tom’s Guide Staff, 5G speed: 5G vs. 4G performance compared, Tom’s Guide, Jun 1, 2021, https://www.tomsguide.com/features/5g-vs-4g; FP Analytics Special Reports, 5G Explained Part One: Technology and Infrastructure, ForeignPolicy, updated Feb 23, 2021, https://foreignpolicy.com/2020/01/22/5g-cellular-huawei-china-networks-technology-infrastructure-power-map/.]  [69:  Mark Giles, Are 5G Networks Meeting Consumers’ Expectations?, OOKLA, Feb 15, 2023, https://www.ookla.com/articles/5g-consumer-expectations; Robert Wyrzykowski, USA 5G Experience Report, OPENSIGNAL, Jan 2023, https://www.opensignal.com/reports/2023/01/usa/mobile-network-experience-5g; Tim Fisher, Where Is 5G Available in the US? (Updated for 2023), LIFEWIRE, updated Jun 5, 2023, https://www.lifewire.com/5g-availability-us-4155914#toc-us-5g-rollout. ] 

5G also has numerous potential risks that come with its groundbreaking potential. Chief among them are security risks, both physical security and cybersecurity, as malicious actors can potentially infiltrate the 5G supply chain to create malicious hardware and software; while 5G’s potential exponential increase in internet network connectivity for both bandwidth and latency would mean a much larger number of options for potential malicious cyberattacks as well as a much faster speed at which those attacks could affect devices on the network.[footnoteRef:70] While these are risks that are functionally the same from 4G, their scope is hugely expanded due to the anticipated capabilities of 5G.[footnoteRef:71]   [70:  Cybersecurity and Infrastructure Security Agency, 5G Security and Resilience, THE U.S. DEPARTMENT OF HOMELAND SECURITY, https://www.cisa.gov/topics/risk-management/5g-security-and-resilience; Cybersecurity and Infrastructure Security Agency, CISA 5G Strategy: Ensuring the Security and Resilience of 5G Infrastructure In Our Nation, THE U.S. DEPARTMENT OF HOMELAND SECURITY, 2020, https://www.cisa.gov/sites/default/files/publications/cisa_5g_strategy_508.pdf; Sam Ingalls, Cybersecurity Risks of 5G – And How to Control Them, ESECURITY PLANET, Sep 1, 2021, https://www.esecurityplanet.com/mobile/5g-cybersecurity/; Office of Information Technology Services, 5G Report, THE STATE OF NEW YORK, Sep 2022, https://its.ny.gov/system/files/documents/2022/09/5g_report.pdf. ]  [71:  Id.] 

VI. Link5G Community Concerns
The deployment of 5G network infrastructure via LinkNYC, also known as Link5G, has brought up numerous community concerns amongst NYC residents, elected leaders, and community organizations.[footnoteRef:72] Because 5G networks require the placement of small cell towers throughout the city, Link5G kiosks have been magnets for criticism. Residents in particular reported feeling blindsided by the sudden appearance of nearby Link5G towers.[footnoteRef:73] Because the gray towers are 32 feet tall, with a sizable casing hosting the 5G network equipment occupying the top third of the structure, residents and historical preservation groups complained that the towers easily stand out and do not blend in with their surroundings.[footnoteRef:74] Further, residents have found that some of the newly installed Link5G towers directly obstruct the views of third floor apartment windows, and some residents are discomforted by the proximity of the Link5G towers are to their residences.[footnoteRef:75] [72:  Dodai Stewart, What Are Those Mysterious New Towers Looming Over New York’s Sidewalks?, THE NEW YORK TIMES, updated Nov 6, 2022, https://www.nytimes.com/2022/11/05/nyregion/nyc-5g-towers.html; James Barron, 5G Towers: Eyesores or Public Assets?, THE NEW YORK TIMES, Apr 28, 2023, https://www.nytimes.com/2023/04/28/nyregion/5g-towers-new-york.html; 5G Towers Spark Outrage and Concern, NEW YORK LANDMARKS CONSERVANCY, updated Feb 2, 2023, https://nylandmarks.org/news/5g-towers-spark-outrage-and-concern/; Monica Alleven, NYC residents complain about ‘ugly’ LinkNYC 5G poles, FIERCEWIRELESS, Nov 11, 2022, https://www.fiercewireless.com/5g/nyc-residents-complain-about-ugly-linknyc-5g-poles; Chris Sommerfeldt, NYC’s behemoth 5G towers haven’t undergone required reviews, FCC says, potentially jeopardizing construction, NEW YORK DAILY NEWS, Apr 26, 2023, https://www.nydailynews.com/news/politics/new-york-elections-government/ny-nyc-5g-towers-have-not-undergone-federal-reviews-20230426-v7waeeraozd2xcllibzb7ckmfe-story.html.]  [73:  Id.]  [74:  Id. ]  [75:  Id. ] 

a. Concerns about the Appearance of Link5G Structures
The clustered nature of a 5G RAN deployment involving small cell towers means that many residential, business, and historic districts across the city are set to have visible mobile network infrastructure for the first time, including the Link5G kiosks, and many organizations in these districts have publicly voiced their displeasure.[footnoteRef:76] For instance, community boards across the city have published signed resolutions calling for a moratorium on Link5G kiosk installations, with some including outright disapprovals to highlight their animosity towards having the towers in their neighborhoods.[footnoteRef:77] Elected leaders and landmark preservation organizations also expressed concern around not having enough publicly available information, as well as public outreach, to feel comfortable with or knowledgeable about the Link5G kiosk rollout, with some also calling for a moratorium on installations until more information could be made available and the public could have a readily available option for recourse.[footnoteRef:78] In fact, four planned Link5G installation sites in the Upper East Side were discarded by OTI after public uproar.[footnoteRef:79] [76:  Id.]  [77:  See Manhattan Community Board 8, Disapproval of new Link5G Kiosks within CB8, THE CITY OF NEW YORK, Dec 14, 2022, https://www.cb8m.com/wp-content/uploads/2022/11/1222-Link-5G-Resolution.pdf; Manhattan Community Board 5, Review of NYC OTI; CityBridge proposal for a 5G Tower in CB5 District, THE CITY OF NEW YORK, Jan 12, 2023, https://www.cb5.org/cb5m/resolutions/2023-january/resolution_4/; Manhattan Community Board 9, Disapproval of new Link5G Kiosks within CB-9M, THE CITY OF NEW YORK, Jan 16, 2023, https://ehtrust.org/wp-content/uploads/Disaproval-of-5G-Installations-New-York-Community-Board-9.pdf; Bronx Community Board 6, Notification of a proposed “5G” street pole attachment Prospect Ave between E 185th Street and E 187th Street (OTI #25011), Mar 16, 2023, https://ehtrust.org/wp-content/uploads/opposition-to-5G-poles-Bronx-Community-Board-6-.pdf; Additional approved resolutions for moratoriums or disapprovals for 5G towers include Brooklyn CBs 1, 4, 10, Manhattan CBs 2, 10, 11, and Queens CBs 1, 3, 12, 14.    ]  [78:  James Barron, 5G Towers: Eyesores or Public Assets?, THE NEW YORK TIMES, Apr 28, 2023, https://www.nytimes.com/2023/04/28/nyregion/5g-towers-new-york.html; 5G Towers Spark Outrage and Concern, NEW YORK LANDMARKS CONSERVANCY, updated Feb 2, 2023, https://nylandmarks.org/news/5g-towers-spark-outrage-and-concern/. ]  [79:  Upper East Site Staff, City Dials Back UES Link5G Tower Plan after Uproar, FCC Gets Involved, UPPER EAST SITE, Apr 20, 2023, https://www.uppereastsite.com/upper-east-side-link5g-5g-towers-fcc/.] 

The FCC also issued a letter in April 2023 stating that the Link5G rollout had failed to conduct necessary reviews mandated by the National Environmental Policy Act (“NHPA”) and the National Historic Preservation Act (“NEPA”) before beginning installation work in 2022.[footnoteRef:80] However, CityBridge responded with a statement saying they had already gone through reviews to obtain the permits required by New York City to begin Link5G’s kiosk installation, they were working with the FCC to ensure compliance with federal, state, and local regulations, and they did not anticipate delays to the rollout as a result of the FCC’s letter.[footnoteRef:81]  [80:  Chris Sommerfeldt, NYC’s behemoth 5G towers haven’t undergone required reviews, FCC says, potentially jeopardizing construction, NEW YORK DAILY NEWS, Apr 26, 2023, https://www.nydailynews.com/news/politics/new-york-elections-government/ny-nyc-5g-towers-have-not-undergone-federal-reviews-20230426-v7waeeraozd2xcllibzb7ckmfe-story.html; Samantha Maldonado, Link5G Towers Must Pass Historic Preservation and Environmental Reviews, Says FCC, THE CITY, Apr 25, 2023, https://www.thecity.nyc/2023/4/25/23698373/fcc-link5g-historic-preservation-environmental-reviews. ]  [81:  James Barron, 5G Towers: Eyesores or Public Assets?, THE NEW YORK TIMES, Apr 28, 2023, https://www.nytimes.com/2023/04/28/nyregion/5g-towers-new-york.html. ] 

In fact, according to the letter dated June 5, 2023, “All NHPA and NEPA reviews will be completed in accordance with the FCC’s April 20, 2023 letter to CityBridge and OTI and in accordance with the instructions shared by the FCC in CityBridge’s March 2nd meeting with the FCC.”[footnoteRef:82]  [82:  CityBridge sent this letter June 5, 2023, in response to questions sent by Chair Gutiérrez’s office, letter is on file with the New York City Council Legislative Division. ] 

b. Privacy and Data Tracking
Despite the LinkNYC benefits of free internet access and device charging, many New Yorkers expressed concerns over possible information sharing.[footnoteRef:83] Privacy groups have also raised concerns regarding the vast amounts of data about New York City residents that is collected, stored, and shared; the lack of transparency; and the ability of kiosk technology to track an individual's movements.[footnoteRef:84] Issues related to data collection and privacy have been addressed at our previous hearing on May 3, 2022.[footnoteRef:85] However, some questions remain. [83:  One person told a reporter that “she did not feel comfortable using the Wi-Fi or connecting her phone to the USB outlet. ‘For some reason, I don't trust it,’ she said. ‘They're trying to get everyone's information.”’ Patrick McGeehan, New Yorkers Greet the Arrival of Wi-Fi Kiosks with Panic, Skepticism and Relief, THE NEW YORK TIMES, Jul 26, 2016, https://www.nytimes.com/2016/07/27/nyregion/link-nyc-wi-fi-kiosks.html; Another person “said his primary concern was ‘having to give them information,’ not that he was certain who ‘they’ were.”, Id. ]  [84:  Karl Bode, Privacy Advocates Say NYC’s Fix for the ‘Digital Divide’ Is a Hyper-Surveillance Mess, VICE, Oct 11, 2022, https://www.vice.com/en/article/epzmvj/privacy-advocates-say-nycs-fix-for-the-digital-divide-is-a-hyper-surveillance-mess. ]  [85:  All materials from the May 3, 2022 Technology committee hearing can be found at https://legistar.council.nyc.gov/LegislationDetail.aspx?ID=5541021&GUID=280043BA-4189-4454-9287-44F61ED23426&Options=&Search=. ] 

In order to use LinkNYC’s free internet service, a person needs to first register by providing an email address.[footnoteRef:86] According to the LinkNYC privacy policy dated May 17, 2017, CityBridge also collects “technical information” which includes anonymized MAC addresses, IP addresses, device identifiers, and information deemed necessary to facilitate Wi-Fi service delivery.[footnoteRef:87] This information is kept for 60 days, except for MAC addresses, which are stored for one year if a user never opts in to use LinkNYC again.[footnoteRef:88] However, if a user’s devices are set to remember and join Wi-Fi networks, LinkNYC kiosks will connect with the user even as they are passing by.[footnoteRef:89]  [86:  CityBridge, How do I get free Wi-Fi?, CITYBRIDGE, https://www.link.nyc/how-to-connect.html. iOS users also have the option of choosing the LinkNYC private network, which requires a separate profile installation and the device passcode. ]  [87:  CityBridge, LinkNYC Privacy Policy, CITYBRIDGE, last updated March 17, 2017, https://www.link.nyc/privacy-policy.html. ]  [88:  Id.]  [89:  Brandon A. Brooks, Alexis Schrubbe, The Need for A Digitally Inclusive Smart City Governance Framework, 85 UMKC L. Rev. 943, 949 (2017). ] 

There are several privacy-related concerns that were raised by the public, such as the City allowing LinkNYC to collect data for advertising purposes without oversight.[footnoteRef:90] Further, digital data security concerns were not addressed by the RFP, and were only briefly mentioned in the initial franchise agreement, according to which “the franchisee retains ownership rights in all data created in the course of providing the Wi-Fi Services to the extent that such data doesn’t include Personally Identifiable Information.”[footnoteRef:91] [90:  Ira S. Rubinstein & Bilyana Petkova, Governing Privacy in the Datafied City, 47 Fordham Urb. L.J. 755, 801 (2020). ]  [91:  DoITT, Franchise Agreement, THE CITY OF NEW YORK, Dec 10, 2014, https://www1.nyc.gov/assets/doitt/downloads/pdf/Franchise-Agreement-for-Public-Communications-Structures-(REVISED-FINAL-12-10-2014).pdf. ] 

CityBridge categorizes device identifiers, MAC addresses and IP addresses as Technical Information rather than Personal Information. However, these device identifiers, even when anonymized, still potentially can provide some identifying information about a person.[footnoteRef:92] For example, knowing that a device has been in multiple locations, along with the history of the websites it has visited, could provide enough information for someone to figure out an individual’s routines and can ultimately identify a person through matching datasets.[footnoteRef:93] [92:  Ava Kofman, Are New York’s Free LinkNYC Internet Kiosks Tracking Your Movements?, THE INTERCEPT, Sep 8, 2018, https://theintercept.com/2018/09/08/linknyc-free-wifi-kiosks/.]  [93:  Id; See Latanya Sweeney, Policy and Law: Identifiability of de-identified data, http://latanyasweeney.org/work/identifiability.html.] 

In fact, based on their privacy policy, CityBridge claims to supplement anonymized Technical Information with information collected by third parties, which include advertising partners and “other providers that help [them] understand [their] users.”[footnoteRef:94] Mr. Dan Doctoroff, the founder and CEO of Sidewalk Labs explained that having access to anonymized browsing data actually enables them to proximally target ads, and that they can track users through beacons and location data, claiming to “[replicate] the digital experience in physical space.”[footnoteRef:95] Therefore, the kiosks can allegedly use the data they collect to create location-specific targeted advertising.[footnoteRef:96] [94:  Id.]  [95:  Nick Pinto, Google Is Transforming NYC’s Payphones Into a ‘Personalized Propaganda Engine’, THE VILLAGE VOICE, Jul 6, 2016, https://www.villagevoice.com/2016/07/06/google-is-transforming-nycs-payphones-into-a-personalized-propaganda-engine/.]  [96:  According to May 2017 privacy policy, “[CityBridge does] not collect information about your precise location. However, “[CityBridge knows] where we provide WiFi services, so when you use the Services we can determine your general location,” CityBridge, LinkNYC Privacy Policy, CITYBRIDGE, last updated March 17, 2017, https://www.link.nyc/privacy-policy.html.. ] 

Another concern is related to security breaches and unwanted surveillance of users and passersby, as entities like the New York Civil Liberties Union (“NYCLU”) have argued the volume of information gathered creates massive databases which present attractive opportunities for hackers and law enforcement as well as risk of abuse and unauthorized access.[footnoteRef:97] Even the existence of municipal wireless networks presents a tempting target for hackers.[footnoteRef:98] In addition to collecting and retaining some data about users’ interactions with the kiosks, the LinkNYC kiosks also collect information from sensors and video cameras that reportedly capture a 360-degree view of surrounding streets and sidewalks.[footnoteRef:99] According to the CityBridge privacy policy, the structure “may include two cameras camera mounted on each side of the Link above the ad panels”, while tablets also contain built-in cameras that could be used for video calls in the future.[footnoteRef:100] However, the privacy policy states that video captured by any camera will not be kept longer than seven days, unless the footage is necessary to investigate an incident.[footnoteRef:101] The policy further states that the data collected by the cameras will not be disclosed except in select circumstances such as to protect kiosks from vandalism or when they are served a subpoena by law enforcement.[footnoteRef:102] The policy further states that facial recognition technology will never be used for any reason, nor will cameras track user movement throughout the city.[footnoteRef:103] [97:  Ira S. Rubinstein & Bilyana Petkova, Governing Privacy in the Datafied City, 47 Fordham Urb. L.J. 755, 803 (2020) (citing City's Public Wi-Fi Raises Privacy Concerns, N.Y. C.L. UNION, Mar 16, 2016, http://www.nyclu.org/news/citys-public-wi-fi-raises-privacy-concerns).]  [98:  Eric Hornbeck, "We Know Not Where We Go": Protecting Digital Privacy in New York City's Municipal Wi-Fi Network, 45 Fordham Urb. L.J. 699, 712–13 (2018).]  [99:  Shahid Buttar and Amul Kalia, LinkNYC Improves Privacy Policy, Yet Problems Remain, ELECTRONIC FRONTIER FOUNDATION, Oct 4, 2017, https://www.eff.org/deeplinks/2017/09/linknyc-improves-privacy-policy-yet-problems-remain; Ira S. Rubinstein & Bilyana Petkova, Governing Privacy in the Datafied City, 47 Fordham Urb. L.J. 755, 802–03 (2020) (internal citations are omitted).]  [100:  CityBridge, LinkNYC Privacy Policy, CITYBRIDGE, last updated March 17, 2017, https://www.link.nyc/privacy-policy.html. ]  [101:  Id.]  [102:  Id.]  [103:  Id.] 

In addition to cameras, each kiosk has 30 sensors.[footnoteRef:104] The privacy policy states that these sensors collect information about the environment surrounding the structures like temperature, pressure, and ambient noise, but do not collect data from or about users; however, the policy does not clarify the data retention period and use of the data collected from these sensors.[footnoteRef:105] [104:  Ashley Carman, How secure are New York City's new Wi-Fi hubs?, THE VERGE, Jan 20, 2016, https://www.theverge.com/2016/1/20/10773014/linknyc-public-wifi-access-security-citybridge. ]  [105:  CityBridge, LinkNYC Privacy Policy, CITYBRIDGE, last updated March 17, 2017, https://www.link.nyc/privacy-policy.html.] 

In 2022, the Office of Technology and Innovation engaged in a privacy audit conducted on its behalf by KPMG. According to the privacy audit, (1) “CityBridge does not anonymize the MAC Address of user devices as stated in the Privacy Policy and Franchise Agreement,” (2) “users of the LinkNYC system are provided an Intersection privacy policy vs. LinkNYC privacy policy,” (3) “LinkNYC welcome emails do not consistently include the required “unsubscribe” option on some test devices as per the CityBridge privacy policy,” and (4) “Gap in required information to be displayed on the Splash Page.”[footnoteRef:106] According to a letter from CityBridge dated December 2022, remediation for these findings was successfully completed.[footnoteRef:107] [106:  LinkNYC Technical Audit report, March 2022, https://www.nyc.gov/assets/oti/downloads/pdf/reports/LinkNYC-Audit-Report-Privacy-Section-of-March-2022_Redacted.pdf. ]  [107:  CityBridge Letter – Privacy Audit Remediation Response, December 16, 2022, https://www.nyc.gov/assets/oti/downloads/pdf/reports/12.16.22-OTI-CityBridge-Letter-re-Privacy-Audit-Remediation-Response.pdf. ] 

c. Inaccessibility
There have also been reports that the kiosks are not sufficiently accessible to the vision-impaired.[footnoteRef:108] Issues raised include not adding braille on the keypad and failing to include audio functions. These concerns led the National Federation of the Blind to a file a lawsuit calling on the City and CityBridge to stop the installation of any new kiosks until additional accessibility features are added to kiosks which have already been installed.[footnoteRef:109] Now, according to the LinkNYC website, LinkNYC kiosks are built to ADA standards, with features including hearing loop and controls marked with braille, an ‘Accessibility’ tile on tablet home screens for more specific functions, and settings that allow for color inversion, zoom, and volume control.[footnoteRef:110] Further, according to CityBridge, CityBridge now “work[s] with the Center for Hearing and Communication, National Federation of the Blind, Disability Rights Advocates, and with the NYC Mayor’s Office for People with Disabilities to improve access to LinkNYC for all New Yorkers and visitors. All LinkNYC kiosks were specifically designed to be compliant with ADA standards, including via braille, wheelchair accessibility, a tactile keypad, 911 button, screen reader support, video relay services via ASL, and other accessibility features.”[footnoteRef:111] [108:  Shaye Weaver, City's LinkNYC Kiosks Discriminate Against the Blind, Lawsuit Says, DNA Info, Aug. 1, 2016, https://www.dnainfo.com/new-york/20160801/upper-east-side/linknyc-kiosks-exclude-blind-lawsuit-against-city-says. ]  [109:  Id.]  [110:  CityBridge, Are Link kiosks ADA-accessible?, CITYBRIDGE, 2022, https://www.link.nyc/faq.html#accessibility ]  [111:  Letter from CityBridge, June 5, 2023. ] 

d. Improper Use 
There have been reports of individuals using the kiosks as ‘personal spaces’ for themselves, where in some instances, people would be seen using drugs and drinking around the kiosks.[footnoteRef:112] Using the kiosks to watch pornography was also an issue, but this has since been resolved.[footnoteRef:113] Further, kiosks along Eighth Avenue in Manhattan were considered eyesores to residents because of their design and the brightness of their advertisements.[footnoteRef:114] Residents and business owners have also complained that the kiosks have caused the streets to become more cluttered and have also become areas where homeless persons gather, deterring others from using the kiosks.[footnoteRef:115]  [112:  Jen Kirby, City is Turning Off Web Browing on Its Wi-Fi Kiosks After Complaints Over Squatters and Porn Watchers, New York Mag, Sep. 14, 2016, http://nymag.com/daily/intelligencer/2016/09/complaints-force-linknyc-to-turn-off-web-browsing.html; Zolan Kanno-Youngs, New York City’s Wi-Fi Plan Faces Delays, Criticism, The Wall Street Journal, Jul 22, 2016, http://www.wsj.com/articles/new-york-citys-wi-fi-plan-faces-delays-criticism-1469234058.]  [113:  Id.]  [114:  Id.]  [115:  Id.] 

As a result of people using the kiosks for personal use and in some cases, committing lewd acts, on September 14, 2016, LinkNYC announced that they would be removing web browsing on all the kiosks’ built-in tablets while they work on potential solutions to alleviate crowding and personal use issues, such as possibly enforcing time limits on usage.[footnoteRef:116] In addition, LinkNYC dimmed the light on the kiosk displays and limited their maximum volume at night in response to community feedback and suggestions.[footnoteRef:117] The kiosks continue to provide the public with free phone calls, maps, device charging and access to 911. [116:  Office of the New York State Comptroller, DiNapoli Examines Faltering LinkNYC Program, THE STATE OF NEW YORK, Jul 30, 2021, https://www.osc.state.ny.us/press/releases/2021/07/dinapoli-examines-faltering-linknyc-program.]  [117:  Id.] 

e. 5G Health Concerns
Many New Yorkers have also expressed concern around potential health effects posed by the Link5G towers and the 5G technology getting installed across NYC.[footnoteRef:118] Authorities including the U.S. Environmental Protection Agency (“EPA”), the FCC, the National Cancer Institute (“NCI”), and the National Institutes of Health (“NIH”) have all stated that radiofrequency radiation (“RFR”), which is emitted by mobile network equipment and mobile devices like cellphones, is a type of non-ionizing radiation, which is not strong enough to directly affect atom structures or damage DNA as opposed to ionizing radiation like ultraviolet radiation or X-Ray radiation.[footnoteRef:119] While RFR at high enough levels can be damaging by causing burns, these levels can only be found in high-powered equipment like radar transmitters.[footnoteRef:120] The FCC develops and sets safety standards for RFR exposure levels in conjunction with both federal agencies and non-governmental organizations like the Institute of Electrical and Electronics Engineers and the National Council on Radiation Protection and Measurements, and requires that all wireless communication devices sold in the U.S., which includes 5G equipment and mobile devices like Link5G, meet minimum guidelines for safe human exposure to RFR.[footnoteRef:121]  [118:  Dodai Stewart, What Are Those Mysterious New Towers Looming Over New York’s Sidewalks?, THE NEW YORK TIMES, updated Nov 6, 2022, https://www.nytimes.com/2022/11/05/nyregion/nyc-5g-towers.html; James Barron, 5G Towers: Eyesores or Public Assets?, THE NEW YORK TIMES, Apr 28, 2023, https://www.nytimes.com/2023/04/28/nyregion/5g-towers-new-york.html; Monica Alleven, NYC residents complain about ‘ugly’ LinkNYC 5G poles, FIERCEWIRELESS, Nov 11, 2022, https://www.fiercewireless.com/5g/nyc-residents-complain-about-ugly-linknyc-5g-poles. ]  [119:  RadTown, Non-Ionizing Radiation From Wireless Technology, U.S. ENVIRONMENTAL PROTECTION AGENCY, last updated May 3, 2023, https://www.epa.gov/radtown/non-ionizing-radiation-wireless-technology#about-non-ionizing-radiation; National Toxicology Program, Cell Phone Radio Frequency Radiation, U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, last updated May 31, 2023, https://ntp.niehs.nih.gov/whatwestudy/topics/cellphones; Federal Communications Commission, Wireless Devices and Health Concerns, FCC, https://www.fcc.gov/consumers/guides/wireless-devices-and-health-concerns; National Cancer Institute, Cell Phones and Cancer Risk, NATIONAL INSTITUTES OF HEALTH, reviewed Mar 10, 2022, https://www.cancer.gov/about-cancer/causes-prevention/risk/radiation/cell-phones-fact-sheet#is-the-radiation-from-cell-phones-harmful.]  [120:  Id.]  [121:  Id. ] 

The NIH published a fact sheet that listed results from studies concluded in 2018 that were conducted by the National Toxicology Program, which assessed cellphone RFR effects on rats and mice, where the studies had found clear evidence of an association between cancerous tumors in the hearts of male rats and RFR exposure.[footnoteRef:122] However, the NIH pointed out several caveats: first, that the studies took the FCC’s maximum allowable level of safe human RFR exposure as the lowest exposure level, with the highest level being four times that amount; next, that the localized RFR exposure from typical cellphone use was different from the whole-body exposure that the studies used; next, that the observed effects of forming tumors were relatively rare; and finally, that the studies were looking at RFR coming from 2G and 3G cellphones, and did not apply to 4G or 5G technologies.[footnoteRef:123] However, the studies do question the assumption that RFR is of no concern as long as the energy level is low and does not significantly heat tissues.[footnoteRef:124] A January 2023 ProPublica article listed several studies that suggested low-level RFR exposure could be a possible health risk, and the EPA states that many studies on the effects of low-level RFR exposure on humans are ongoing.[footnoteRef:125] The U.S. Food and Drug Administration (“FDA”) also published a 2020 fact sheet assessing the landscape of RFR health research that concluded that the FCC’s RFR limits remain acceptable to protect public health, and that an FDA review of published literature between 2008 and 2018 found no consistent or credible scientific evidence of health problems caused by exposure to RFR from cellphones.[footnoteRef:126]  [122:  National Toxicology Program, Cellphone Radio Frequency Radiation Studies, U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Feb 2023, https://www.niehs.nih.gov/health/materials/cell_phone_radiofrequency_radiation_studies_508.pdf ]  [123:  Id.]  [124:  Id.]  [125:  Peter Elkind, What to Know About Cellphone Radiation, PROPUBLICA, Jan 4, 2023, https://www.propublica.org/article/what-to-know-about-cellphone-radiation; RadTown, Non-Ionizing Radiation From Wireless Technology, U.S. ENVIRONMENTAL PROTECTION AGENCY, last updated May 3, 2023, https://www.epa.gov/radtown/non-ionizing-radiation-wireless-technology#about-non-ionizing-radiation]  [126:  Scientific Evidence for Cell Phone Safety, U.S. FOOD AND DRUG ADMINISTRATION, Feb 10, 2020, https://www.fda.gov/radiation-emitting-products/cell-phones/scientific-evidence-cell-phone-safety. ] 

Other organizations and governments have also found 5G technology like base stations and cellphones to be safe, including the International Commission on Non-Ionizing Radation Protection, the international watchdog responsible for assessing RFR safety levels.[footnoteRef:127] Generally, studies looking into causal links between RFR exposure, including RFR emitted by 5G technology, and health effects in people, like cancer, have had mixed results, with no conclusive evidence to suggest that 4G and 5G RFR exposure would cause adverse health effects in people.[footnoteRef:128] [127:  Alex Hern, 5G confirmed safe by radiation watchdog, THE GUARDIAN, Mar 12, 2020, https://www.theguardian.com/technology/2020/mar/12/5g-safe-radiation-watchdog-health; Radiation: 5G mobile networks and health, WORLD HEALTH ORGANIZATION, Feb 27, 2020, https://www.who.int/news-room/questions-and-answers/item/radiation-5g-mobile-networks-and-health; Radio waves and health, ERICSSON, https://www.ericsson.com/en/about-us/sustainability-and-corporate-responsibility/responsible-business/radio-waves-and-health; Tasneem Sofri et al., Health Effects of 5G Base Station Exposure: A Systematic Review, in IEEE Access, vol. 10, pp. 41639-41656, 2022, doi: 10.1109/ACCESS.2021.3139385, https://ieeexplore.ieee.org/document/9665755. ]  [128:  Id; Ken Karipidis et. al, 5G mobile networks and health—a state-of-the-science review of the research into low-level RF fields above 6 GHz, J Expo Sci Environ Epidemiol 31, 585–605 (2021). https://doi.org/10.1038/s41370-021-00297-6; Mobile Phones Radiofrequence – RF EMF, INTERNATIONAL COMMISSIONER NON-IONIZING RADIATION PROTECTION, https://www.icnirp.org/en/applications/mobile-phones/index.html; RadTown, Non-Ionizing Radiation From Wireless Technology, U.S. ENVIRONMENTAL PROTECTION AGENCY, last updated May 3, 2023, https://www.epa.gov/radtown/non-ionizing-radiation-wireless-technology#about-non-ionizing-radiation; National Toxicology Program, Cell Phone Radio Frequency Radiation, U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, last updated May 31, 2023, https://ntp.niehs.nih.gov/whatwestudy/topics/cellphones; Federal Communications Commission, Wireless Devices and Health Concerns, FCC, https://www.fcc.gov/consumers/guides/wireless-devices-and-health-concerns; National Cancer Institute, Cell Phones and Cancer Risk, NATIONAL INSTITUTES OF HEALTH, reviewed Mar 10, 2022, https://www.cancer.gov/about-cancer/causes-prevention/risk/radiation/cell-phones-fact-sheet#is-the-radiation-from-cell-phones-harmful. ] 

f. 5G and Aviation Concerns
There are additional concerns when it comes to 5G deployment in NYC, particularly for the Federal Aviation Administration (“FAA”) and airlines operating in the U.S., mainly due to potential interference caused by 5G’s use of spectrum frequencies that could overlap with crucial equipment.[footnoteRef:129] Radio altimeters are used to measure the height of aircraft above the ground, helping pilots land in low visibility, and are a crucial tool in ensuring the safe takeoffs and landings of aircraft because radio altimeter data also feeds into other flight control and warning systems that govern safety in all phases of flight.[footnoteRef:130] Radio altimeters also operate within the mid-band spectrum, measuring in the 4.2-4.4GHz frequency range, which is extremely close to the mid-band spectrum range that is of interest to telecom companies looking to expand their 5G network capabilities, at 3.7-3.98GHz, also known as C-band spectrum.[footnoteRef:131] The FAA and airline operators found that the precision and accuracy required for safe flight would be disrupted by radio altimeters experiencing interference from 5G signals, because the FCC permits 5G transmitters to operate at power levels strong enough to interfere with a radio altimeter’s sensitive operations, far higher than their international counterparts.[footnoteRef:132] As such, with aircraft safety as the paramount concern, the FAA and the International Air Transport Association (“IATA”), representing more than 100 carriers that fly in the U.S., urged the federal government to halt 5G rollout near airports until further measures could be taken to ensure flight safety and resiliency of flight safety equipment in the face of 5G deployment.[footnoteRef:133] [129:  David Lumb, Eli Blumenthal, Verizon and AT&T's C-band 5G upgrade: From airports to rollouts, the latest on what you need to know, CNET, Jan 19, 2022, https://www.cnet.com/tech/mobile/verizon-and-at-ts-c-band-5g-upgrade-from-airports-to-rollouts-the-latest-on-what-you-need-to-know/; David Koenig, Associated Press, AT&T, Verizon pause some new 5G after airlines raise alarm, PBS NEWSHOUR, Jan 10, 2022, https://www.pbs.org/newshour/nation/att-verizon-pause-some-new-5g-after-airlines-raise-alarm.]  [130:  Id; Jon Gambrell, Associated Press, Major airlines cancel, change flights to U.S. over 5G dispute, PBS NEWSHOUR, Jan 19, 2022, https://www.pbs.org/newshour/nation/major-airlines-cancel-change-flights-to-u-s-over-5g-dispute; Airlines for America, Finding The Right Frequency: 5g Deployment & Aviation Safety, AIRLINES FOR AMERICA, Feb 3, 2022, https://www.airlines.org/wp-content/uploads/2022/02/Calio-Testimony.pdf; Sydney Price, 
Aviation, wireless industries tussle before Congress over 5G spectrum delays, S&P GLOBAL, Feb 4, 2022, https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/aviation-wireless-industries-tussle-before-congress-over-5g-spectrum-delays-68730915; 5G developments are progress but not a solution, AIRLINES. MAGAZINE, May 2, 2023, https://airlines.iata.org/2023/05/02/5g-developments-are-progress-not-solution. ]  [131:  Id.]  [132:  Id.]  [133:  Id.] 

Since then, both the telecom and airline industries and their respective government bodies have taken steps to alleviate 5G safety concerns around airports and allow some 5G buildout around airports, but concerns still persist.[footnoteRef:134] A group of telecom companies including AT&T and Verizon committed to voluntarily taking mitigation measures for their 5G C-band transmissions around U.S. airports, such as reducing equipment power levels, until January 2028.[footnoteRef:135] The FAA has also proposed new rules and requirements for airlines in relation to 5G, like retrofitting airplane radio altimeters to be more resilient against potential 5G interference and updating minimum performance levels for flight safety equipment.[footnoteRef:136] However, the IATA issued a letter in the beginning of 2023 stating many airlines would be unable to meet deadlines to retrofit their altimeters due to extraneous factors like supply chain issues.[footnoteRef:137] Further, airlines are still waiting for more substantive rules and regulations to be established to definitively address the issues of 5G around airports.[footnoteRef:138] [134:  Id; David Schaper, 5G cleared for takeoff near more airports, but some regional jets might be grounded, NATIONAL PUBLIC RADIO, Jan 28, 2022, https://www.npr.org/2022/01/28/1076546117/5g-cleared-for-takeoff-near-more-airports-but-some-regional-jets-might-be-ground. ]  [135:  Id; David Shepardson, Exclusive: Many airlines will not meet U.S. 5G upgrade deadline –IATA, REUTERS, Feb 6, 2023, https://www.reuters.com/business/aerospace-defense/many-airlines-will-not-meet-us-5g-upgrade-deadline-iata-2023-02-06/. ]  [136:  Id. ]  [137:  Id.]  [138:  Id.] 

VII.  CONCLUSION
The Committee looks forward to receiving testimony from the Administration, franchisees, advocacy groups, academia, and the public on the current state and future direction of the LinkNYC program in New York City. We are interested in understanding their plans to tackle the challenges within the program, and explore ways to enhance and utilize this network for the benefit of the City and its inhabitants.
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