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Sprint's roaming agreement with T-Mobile
doesn't impact VoLTE rollout

T-Mobile's agreement to provide Sprint with LTE roaming for four years does not
appear to be slowing Sprint down in its VoLTE rollout.

"We remain on track to begin commercial deployment of VoLTE starting this fall," a
Sprint spokesperson told FierceWirelessTech.

For more than a year, Sprint has been testing VoLTE and preseeding its customer
base with VoLTE-capable devices. "Our network today offers a great HD Voice
experience on a very efficient ix platform, and our goal with VoLTE is to match this
same high-quality experience that our customers have today," the spokesperson
added.

FREE DAILY NEWSLETTER

Like this story? Subscribe to FierceWireless!

The Wireless industry is an ever-changing world where big ideas come along daily.
Our subscribers rely on FierceWireless as their must-read source for the latest news,
analysis and data on this increasingly competitive marketplace. Sign up today to get
wireless news and updates delivered to your inbox and read on the go.

RELATED: Sprint expects to deploy VoLTE starting this fall

Included in their presentation drumming up support of their merger, T-Mobile said it
would provide Sprint with a roaming agreement for four years, and that agreement
will survive in the event the transaction is terminated. Speculation then immediately
centered on whether Sprint would suspend its VoLTE investment since it could then
rely on T-Mobile's VoLTE, but the spokesperson's answer squashes that idea.

Plus, T-Mobile CTO Neville Ray clarified during T-Mobile's first-quarter earnings call
on Tuesday that the roaming agreement is really about data. Sprint's
customers' phones in the areas covered by the roaming agreement could do VoIP but
not VoLTE at this point, he said. Sprint has underlying voice calling available through
CDMA.

"The issue that we're trying to address and work together on is LTE data coverage,"
Ray said, referring to the roaming agreement.

T-Mobile is proud of its work on VoLTE, laying claim to being the first in the U.S. to
deploy VoLTE and having VoLTE on 100% of its LTE network. As of earlier this year,
80% of all voice at T-Mobile was carried over VoLTE.

RELATED: T-Mobile deploys Ericsson data analytics to measure voice
quality, detect VoLTE issues

1 of 2 1 1 / 2 7 / 2 0 1 8 ,  3:24 PM
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At Mobile World Congress 2018 in February, it was revealed that T-Mobile was part
of the Ericsson Expert Analytics solution announcement. The solution is used to gain
insights into how customers are experiencing a range of services, including VoLTE,
video calling over LTE, rich communication services and mobile broadband, enabling
T-Mobile to resolve call-related issues in real time.

VoLTE offers as much as three times more voice and data capacity than 3G
technologies, enabling higher-quality connections. According to the GSA, 217
operators are investing in VoLTE in 102 countries, including 134 operators with
commercially launched VoLTE-HD voice service in 65 countries.

Verizon has fully deployed VoLTE over its network, so l00% of its LTE sites have the
capability, equating to its entire footprint. Rival AT&T touted a milestone in 2015
when its VoLTE reached more than 27 million subscribers; it took a market-by-
market approach to rolling it out.

In 2016, Verizon and AT&T started offering interoperable VoLTE to some customers,
meaning customers on both networks could place VoLTE calls with each other.

2 of 2 1 1 / 2 7 / 2 0 1 8 ,  3:24 PM
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QRWLILFDWLRQV�DUH�VHQW�ZKHQ�\RX�UHDFK����������DQG������RI�\RXU�OLPLW�
��7R�XSGDWH
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QRWLILFDWLRQ�WR�<HV�DQG�VHOHFW�HLWKHU�WH[W�RU�HPDLO�WR�UHFHLYH�WKH�QRWLILFDWLRQV�
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FAQs About Domestic Roaming

Sprint helps you keep track of your domestic data roaming use by sending notices as
you reach the limit. Once your domestic data roaming limit has been reached,
domestic data roaming is suspended.

If you use your device while roaming in the U.S., Puerto Rico, or U.S. Virgin Islands
you may use up to the monthly data roaming allowance included in your plan; refer to
your plan for roaming usage limitations.

• Sprint will automatically suspend only domestic data roaming once the limit is
exceeded. Unless your plan charges for domestic data roaming, there is no charge.

• Sprint will automatically restore domestic data roaming at the beginning of your
next bill cycle.

• Sprint will suspend your data roaming service when you exceed your limit. The data
roaming suspension only limits access to data while roaming; there is no impact to
voice or text while roaming and all service while on the Sprint network will remain
available.*

*Check plan details for charges that may apply for data roaming.

You can track your usage online by signing in to My Sprint. When you view your bill,
separate line items will be displayed for Sprint Network and domestic roaming for all
data plans, with information shown separately for phones and mobile broadband
cards. Sprint Network use includes use on the Sprint network, Extended LTE and
Extended Coverage networks. Roaming use includes use on roaming networks.

Sprint sends notifications to the account holder via the selected notification
preference as you get close to or reach your limit. For domestic data roaming,
notifications are sent when you reach 75%, 90% and 100% of your limit.* To update
your notification preferences, you can manage your account online by signing in
to My Sprint or just contact us.

Note: When updating your online preferences, you must change your default
notification to Yes and select either text or email to receive the notifications.
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Your data roaming service will be automatically restored at the start of your next
billing cycle.

Mobile broadband devices offer additional options that are not available for mobile
phones. With mobile broadband devices:

• At  100%, you will have the option to suspend your data roaming service for the
month or continue to use it and pay the overage charges.

• I f  charges are accepted, you will continue to receive text or email notifications at
20% increments.

• Data roaming is 250/MB (for plans starting after August 8, 2010) after you hit
your plan's monthly data roaming limit.

• I f  you signed up or changed your plan after August 8, 2010, and you reach your
limit, we'll send you to a special web page. Click Restore service to accept any
overage charges for the rest of your billing cycle.

• I f  you have an older plan, contact us to see if you can change to a plan that will
accept overage charges.

**Roaming charges could be delayed up to 6o days; notifications may be delayed
based on when roaming partners provide usage details. Customers using Static IP or
DataLink will not receive notifications and will not be suspended.

Last updated Mon Aug 27 2018
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REDACTED – FOR PUBLIC INSPECTION 

Data Request 2-1.

Please provide the following information on Your plans to maintain, deploy or improve 
service in rural areas of California absent the merger.

a) Your anticipated annual capital investment in rural areas from 2018 to 2024 absent 
the merger.

b) Please describe the infrastructure You plan to build out in rural areas of California 
during 2018 to 2024 absent the merger.

Response to Data Request 2-1.

Sprint objects to this Data Request on the grounds it is vague and ambiguous with respect 
to the phrases “maintain, deploy or improve service,” “rural areas,” “capital investment in rural 
areas,” and “infrastructure.” Sprint also objects to this Data Request to the extent that it is 
duplicative of Cal PA DRs 1-24 through 1-28.

Subject to and without waiving its objections, Sprint responds that it does not make 
capital investment decisions based on whether an area is rural or urban and therefore does not 
maintain the requested information in the ordinary course of business.  Notably, however, Sprint 
provided information regarding capital investment in its October 10 Response to DRs 1-32 and 
1-33.

With respect to Sprint’s plans to build out infrastructure, Sprint responds that its plans for 
infrastructure deployment generally have been developed to implement network plans that were 
developed on a national basis and do not distinguish between rural and non-rural areas in a given 
state. Notably, however, Sprint does not anticipate deploying high-speed broadband covering 
significant portions of rural areas absent the transaction. Sprint provided extensive information 
regarding its deployment and upgrade plans in its October 10 Response to DRs 1-24 to 1-29, and 
hereby incorporates these responses by reference. See also Wireless Application, Confidential 
Exhibit I.

Data Request 2-1.

Please provide the following information on Your plans to maintain, deploy or improve
service in rural areas of California absent the merger.

a) Your  anticipated annual capital investment in rural areas from 2018 to 2024 absent
the merger.

b) Please describe the infrastructure You plan to build out in rural areas of California
during 2018 to 2024 absent the merger.

Response to Data Request 2-1.

Sprint objects to this Data Request on the grounds it is vague and ambiguous with respect
to the phrases "maintain, deploy or improve service," "rural areas," "capital investment in rural
areas," and "infrastructure." Sprint also objects to this Data Request to the extent that it is
duplicative of Cal PA DRs 1-24 through 1-28.

Subject to and without waiving its objections, Sprint responds that it does not make
capital investment decisions based on whether an area is rural or urban and therefore does not
maintain the requested information in the ordinary course of business. Notably, however, Sprint
provided information regarding capital investment in its October 10 Response to DRs 1-32 and
1-33.

With respect to Sprint's plans to build out infrastructure, Sprint responds that its plans for
infrastructure deployment generally have been developed to implement network plans that were
developed on a national basis and do not distinguish between rural and non-rural areas in a given
state. Notably, however, Sprint does not anticipate deploying high-speed broadband covering
significant portions of rural areas absent the transaction. Sprint provided extensive information
regarding its deployment and upgrade plans in its October 10 Response to DRs 1-24 to 1-29, and
hereby incorporates these responses by reference. See also Wireless Application, Confidential
Exhibit I.
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Data Request 2-2.

Please identify the rural areas of California that You plan to deploy new service to during 
2018 to 2024 absent the merger.

Response to Data Request 2-2.

Sprint objects to this Data Request on the grounds it is vague and ambiguous with respect 
to the phrases “plan to deploy,” “rural areas,” and “new service.”  Sprint also objects to this Data 
Request to the extent that it is duplicative of Cal PA DRs 1-24 to 1-29.

Subject to and without waiving its objections, Sprint responds that its deployment plans 
generally have been developed to implement network plans that were developed on a national 
basis and do not distinguish between rural and non-rural areas in a given state.  Notably, 
however, Sprint does not anticipate deploying high-speed broadband covering significant 
portions of rural areas absent the transaction. Sprint provided extensive information regarding its
deployment and upgrade plans in its October 10 Response to DRs 1-24 through 1-29, and hereby 
incorporates these responses by reference. See also Wireless Application, Confidential Exhibit I.

Data Request 2-2.

Please identift the rural areas of California that You plan to deploy new service to during
2018 to 2024 absent the merger.

Response to Data Request 2-2.

Sprint objects to this Data Request on the grounds it is vague and ambiguous with respect
to the phrases "plan to deploy," "rural areas," and "new service." Sprint also objects to this Data
Request to the extent that it is duplicative of Cal PA DRs 1-24 to 1-29.

Subject to and without waiving its objections, Sprint responds that its deployment plans
generally have been developed to implement network plans that were developed on a national
basis and do not distinguish between rural and non-rural areas in a given state. Notably,
however, Sprint does not anticipate deploying high-speed broadband covering significant
portions of rural areas absent the transaction. Sprint provided extensive information regarding its
deployment and upgrade plans in its October 10 Response to DRs 1-24 through 1-29, and hereby
incorporates these responses by reference. See also Wireless Application, Confidential Exhibit I.
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REDACTED – FOR PUBLIC INSPECTION 

Data Request 2-3.

When do You expect 5G capable handset devices to become available?

Response to Data Request 2-3.

Sprint objects to this Data Request on the grounds it is vague and ambiguous with respect 
to geographic scope and the phrase “available.”  

Subject to and without waiving its objections, Sprint responds that 5G capable handsets 
are expected to be available in the first half of 2019.

Data Request 2-3.

When do You expect 5G capable handset devices to become available?

Response to Data Request 2-3.

Sprint objects to this Data Request on the grounds it is vague and ambiguous with respect
to geographic scope and the phrase "available."

Subject to and without waiving its objections, Sprint responds that 5G capable handsets
are expected to be available in the first half of 2019.
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APPENDIX A-1: TOTAL MOBILE WIRELESS CONNECTIONS

Appendix Figure II.A.1
Estimated Total Mobile Wireless Connections:  2003–2017

Source:  NRUF 2003–2017; CTIA Wireless Industry Year-End Indices; Census data.

NRUF CTIA
Year Connections

(millions)
Increase from 
previous year

(millions)

Connections Per 
100 People

Estimated 
Connections

(millions)
2003 160.6 18.8 54 158.7
2004 184.7 24.1 62 182.1
2005 213.0 28.3 71 207.9
2006 241.8 28.8 80 233.0
2007 263.0 21.2 86 255.4
2008 279.6 16.6 91 270.3
2009 290.7 11.1 94 285.6
2010 301.8 11.1 97 296.3
2011 317.3 15.5 101 316.0
2012 329.2 11.9 105 326.5
2013 339.2 10.0 108 335.7
2014 357.1 17.2 114 355.4
2015 378.2 21.1 121 377.9
2016 398.4 20.2 127 395.9
2017 410.7 12.3 126 400.2

Wireless Appendices

APPENDIX A-1: TOTAL MOBILE WIRELESS CONNECTIONS

Appendix Figure II.A.1
Estimated Total Mobile Wireless Connections: 2003-2017

n
201110
2 0 ~
2005 d i
2006 g
2007
2008
2009 i i
2010
2 0 ~
2 0 1 . 1
2 0 1 ~ 1
2014 I
2015 I
2016

M E I N

Connections
(millions)

160.6

213.0

263.0
~116

290.7
301.8
317.3
329.2
339.2

378.2

Increase from
previous year

(millions)
18.8
24.1
28.3
28.8 m i l
21.2

15.5
11.9
10.0
17.2
21.1

398.4 i i ~ 2 0 . 2 ~
410.7 12.3

Connections Per
100 People

54

71

86

94

101

108

121

126

Estimated
Connections

(millions)

Source: NRUF 2003-2017; CTIA Wireless Industry Year-End Indices; Census data.

3

158.7
182.1
207.9
233.0
255.4

285.6
296.3
316.0
326.5
335.7
355.4
377.9
395.9
400.2



Wireless Appendices

4

APPENDIX A-2: PENETRATION RATES BY EA
Appendix Figure II.A.2

PENETRATION RATES BY EA: 2013-2017

2017
Rank EA Market Name 2017 Population 

(est.) 2017 2016 2015 2014

1 82 Biloxi-Gulfport-Pascagoula, MS    
436,438 204% 168% 126% 106%

2 102 Davenport-Moline-Rock Island, IA-IL    
557,998 186% 158% 117% 103%

3 101 Peoria-Pekin, IL    
519,880 178% 161% 126% 108%

4 57 Detroit-Ann Arbor-Flint, MI    
6,831,311 177% 174% 161% 150%

5 55 Cleveland-Akron, OH-PA    
4,521,868 159% 153% 143% 141%

6 84 Baton Rouge, LA-MS    
865,489 143% 142% 131% 118%

7 8 Buffalo-Niagara Falls, NY-PA    
1,448,276 139% 131% 120% 111%

8 73 Memphis, TN-AR-MS-KY    
2,008,738 139% 131% 118% 113%

9 51 Columbus, OH    
2,763,581 137% 135% 128% 126%

10 88 Shreveport-Bossier City, LA-AR    
586,915 137% 123% 114% 115%

11 40 Atlanta, GA-AL-NC    
7,354,214 136% 130% 122% 114%

12 99 Kansas City, MO-KS    
2,814,986 136% 132% 124% 116%

13 50 Dayton-Springfield, OH    
1,118,228 136% 133% 127% 121%

14 10 New York-North New Jersey-Long 
Island, NY-NJ-CT-PA

   
27,438,740 134% 130% 124% 119%

15 31 Miami-Fort Lauderdale, FL    
6,959,355 133% 131% 124% 110%

16 155 Farmington, NM-CO    
224,752 133% 138% 127% 117%

17 83 New Orleans, LA-MS    
1,720,674 133% 136% 129% 121%

18 3 Boston-Worcester-Lawrence-Lowewell-
Brockton, MA-NH

   
8,566,759 131% 127% 121% 117%

19 160 Los Angeles-Riverside-Orange County, 
CA-AZ

   
20,824,439 130% 128% 120% 109%

20 94 Springfield, MO    
1,013,648 129% 122% 112% 103%

21 12 Philadelphia-Wilmington-Atlantic City, 
PA-NJ-DE-MD

   
7,892,279 129% 125% 119% 113%

22 13 Washington-Baltimore, DC-MD-VA-
WV-PA

   
10,229,209 129% 126% 121% 117%

23 64 Chicago-Gary-Kenosha, IL-IN-WI    
10,799,978 129% 126% 119% 115%

24 161 San Diego, CA    
3,337,685 128% 126% 121% 111%
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2017
Rank EA Market Name  2017 Popu .)lation

( e s t 2017 2016 2015 2014

1 82 Biloxi-Gulfport-Pascagoula, MS 436,438 204% 168% 126% 106%

2 102 Davenport-Moline-Rock Island, IA-IL 557,998 186% 158% 117% 103%

3 101 Peoria-Pekin, IL 519,880 178% 161% 126% 108%

4 57 Detroit-Ann Arbor-Flint, MI 6,831,311 177% 174% 161% 150%

5 55 Cleveland-Akron, OH-PA 4,521,868 159% 153% 143% 141%

6 84 Baton Rouge, LA-MS 865,489 143% 142% 131% 118%

7 8 Buffalo-Niagara Falls, NY-PA 1,448,276 139% 131% 120% 111%

8 73 Memphis, TN-AR-MS-KY 2,008,738 139% 131% 118% 113%

9 51 Columbus, OH 2,763,581 137% 135% 128% 126%

10 88 Shreveport-Bossier City, LA-AR 586,915 137% 123% 114% 115%

11 40 Atlanta, GA-AL-NC 7,354,214 136% 130% 122% 114%

12 99 Kansas City, MO-KS 2,814,986 136% 132% 124% 116%

13 50 Dayton-Springfield, OH 1,118,228 136% 133% 127% 121%

14 10 New York-North New Jersey-Long
Island, NY-NJ-CT-PA 27,438,740 134% 130% 124% 119%

15 31 Miami-Fort Lauderdale, FL 6,959,355 133% 131% 124% 110%

16 155 Farmington, NIVI-CO 224,752 133% 138% 127% 117%

17 83 New Orleans, LA-MS 1,720,674 133% 136% 129% 121%

18 3 Boston-Worcester-Lawrence-Lowewell-
Brockton, MA-NH 8,566,759 131% 127% 121% 117%

19 160 Los Angeles-Riverside-Orange County,
CA-AZ 20,824,439 130% 128% 120% 109%

20 94 Springfield, MO 1,013,648 129% 122% 112% 103%

21 12 Philadelphia-Wilmington-Atlantic City,
PA-NJ-DE-MD 7,892,279 129% 125% 119% 113%

22 13 Washington-Baltimore, DC-MD-VA-
WV-PA 10,229,209 129% 126% 121% 117%

23 64 Chicago-Gary-Kenosha, IL-IN-WI 10,799,978 129% 126% 119% 115%

24 161 San Diego, CA 3,337,685 128% 126% 121% 111%

APPENDIX A-2: P E N E T R AT I O N  RATES BY EA
Appendix Figure II.A.2

PENETRATION RATES BY EA: 2013-2017
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2017
Rank EA Market Name 2017 Population 

(est.) 2017 2016 2015 2014

25 85 Lafayette, LA    
659,736 128% 124% 121% 119%

26 97 Springfield, IL-MO    
508,944 127% 124% 117% 112%

27 142 Scottsbluff, NE-WY    
89,593 127% 127% 123% 119%

28 135 Odessa-Midland, TX    
481,713 126% 120% 120% 122%

29 87 Beaumont-Port Arthur, TX    
469,537 126% 124% 119% 117%

30 116 Sioux Falls, SD-IA-MN-NE    
594,401 126% 121% 111% 108%

31 86 Lake Charles, LA    
564,006 126% 120% 117% 113%

32 163 San Francisco-Oakland-San Jose, CA    
10,515,482 125% 123% 116% 108%

33 78 Birmingham, AL    
1,720,001 125% 119% 114% 111%

34 172 Honolulu, HI    
1,427,538 125% 120% 114% 111%

35 93 Joplin, MO-KS-OK    
280,818 124% 120% 114% 110%

36 44 Knoxville, TN    
1,156,968 124% 124% 119% 114%

37 49 Cincinnati-Hamilton, OH-KY-IN    
2,376,858 124% 122% 118% 111%

38 53 Pittsburgh, PA-WV    
2,887,694 124% 120% 113% 109%

39 89 Monroe, LA    
336,404 124% 124% 122% 116%

40 20 Norfolk-Virginia Beach-Newport News, 
VA-NC

   
1,878,745 123% 122% 122% 118%

41 22 Fayetteville, NC    
587,839 123% 125% 116% 113%

42 69 Evansville-Henderson, IN-KY-IL    
879,608 123% 118% 111% 109%

43 17 Roanoke, VA-NC-WV    
898,251 123% 120% 119% 113%

44 79 Montgomery, AL    
499,729 122% 118% 115% 112%

45 132 Corpus Christi, TX    
597,631 122% 117% 115% 111%

46 63 Milwaukee-Racine, WI    
2,363,834 122% 120% 113% 108%

47 131 Houston-Galveston-Brazoria, TX    
7,974,985 122% 118% 116% 112%

48 90 Little Rock-North Little Rock, AR    
1,737,645 122% 121% 117% 115%

49 37 Albany, GA    
492,918 122% 121% 113% 111%

50 127 Dallas-Fort Worth, TX-AR-OK    
10,169,082 122% 119% 116% 112%

51 107 Minneapolis-St. Paul, MN-WI-IA    122% 119% 114% 109%
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2017
Rank EA Market Name  2017 Popu .)lation

( e s t 2017 2016 2015 2014

25 85 Lafayette, LA 659,736 128% 124% 121% 119%

26 97 Springfield, IL-MO 508,944 127% 124% 117% 112%

27 142 Scottsbluff, NE-WY 89,593 127% 127% 123% 119%

28 135 Odessa-Midland, TX 481,713 126% 120% 120% 122%

29 87 Beaumont-Port Arthur, TX 469,537 126% 124% 119% 117%

30 116 Sioux Falls, SD-IA-MN-NE 594,401 126% 121% 111% 108%

31 86 Lake Charles, LA 564,006 126% 120% 117% 113%

32 163 San Francisco-Oakland-San Jose, CA 10,515,482 125% 123% 116% 108%

33 78 Birmingham, AL 1,720,001 125% 119% 114% 111%

34 172 Honolulu, HI 1,427,538 125% 120% 114% 111%

35 93 Joplin, MO-KS-OK 280,818 124% 120% 114% 110%

36 44 Knoxville, TN 1,156,968 124% 124% 119% 114%

37 49 Cincirmati-Hamilton, OH-KY-IN 2,376,858 124% 122% 118% 111%

38 53 Pittsburgh, PA-WV 2,887,694 124% 120% 113% 109%

39 89 Monroe, LA 336,404 124% 124% 122% 116%

40 20 Norfolk-Virginia Beach-Newport News,
VA-NC 1,878,745 123% 122% 122% 118%

41 22 Fayetteville, NC 587,839 123% 125% 116% 113%

42 69 Evansville-Henderson, IN-KY-IL 879,608 123% 118% 111% 109%

43 17 Roanoke, VA-NC-WV 898,251 123% 120% 119% 113%

44 79 Montgomery, AL 499,729 122% 118% 115% 112%

45 132 Corpus Christi, TX 597,631 122% 117% 115% 111%

46 63 Milwaukee-Racine, WI 2,363,834 122% 120% 113% 108%

47 131 Houston-Galveston-Brazoria, TX 7,974,985 122% 118% 116% 112%

48 90 Little Rock-North Little Rock, AR 1,737,645 122% 121% 117% 115%

49 37 Albany, GA 492,918 122% 121% 113% 111%

50 127 Dallas-Fort Worth, TX-AR-OK 10,169,082 122% 119% 116% 112%

51 107 Minneapolis-St. Paul, MN-WI-IA 122% 119% 114% 109%
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2017
Rank EA Market Name 2017 Population 

(est.) 2017 2016 2015 2014

5,162,587 

52 56 Toledo, OH    
1,260,824 122% 120% 112% 111%

53 70 Louisville, KY-IN    
1,621,381 121% 118% 113% 109%

54 34 Tampa-St. Petersburg-Clearwater, FL    
3,091,399 121% 121% 118% 113%

55 38 Macon, GA    
840,416 120% 118% 111% 107%

56 126 Western Oklahoma, OK    
141,104 120% 117% 109% 100%

57 115 Rapid City, SD-MT-ND-NE    
230,360 120% 113% 105% 95%

58 80 Mobile, AL    
749,159 120% 117% 114% 110%

59 96 St. Louis, MO-IL    
3,694,893 119% 116% 111% 108%

60 29 Jacksonville, FL-GA    
2,407,609 119% 117% 113% 109%

61 5 Albany-Schenectady-Troy, NY    
1,228,034 119% 124% 117% 105%

62 74 Huntsville, AL-TN    
1,141,428 118% 116% 112% 107%

63 141 Denver-Boulder-Greeley, CO-KS-NE    
5,251,183 118% 116% 113% 110%

64 124 Tulsa, OK-KS    
1,523,908 118% 116% 112% 110%

65 152 Salt Lake City-Ogden, UT-ID    
2,863,934 118% 113% 109% 106%

66 77 Jackson, MS-AL-LA    
1,471,367 117% 116% 116% 108%

67 133 McAllen-Edinburg-Mission, TX    
1,370,424 117% 114% 111% 104%

68 58 Northern Michigan, MI    
260,612 117% 115% * *

69 125 Oklahoma City, OK    
2,011,327 117% 115% 110% 109%

70 81 Pensacola, FL    
759,130 117% 115% 112% 108%

71 170 Seattle-Tacoma-Bremerton, WA    
5,203,886 117% 116% 112% 108%

72 45 Johnson City-Kingsport-Bristol, TN-VA    
608,176 117% 117% 113% 107%

73 27 Augusta-Aiken, GA-SC    
687,551 117% 116% 112% 108%

74 134 San Antonio, TX    
3,021,065 117% 113% 111% 107%

75 165 Redding, CA-OR    
363,494 116% 112% 103% 97%

76 23 Charlotte-Gastonia-Rock Hill, NC-SC    
2,848,436 116% 114% 109% 106%

77 67 Indianapolis, IN-IL    
3,488,733 116% 113% 108% 104%
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2017
Rank EA Market Name  2017 Popu .)lation

( e s t 2017 2016 2015 2014

5,162,587
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62 74 Huntsville, AL-TN 1,141,428 118% 116% 112% 107%

63 141 Denver-Boulder-Greeley, CO-KS-NE 5,251,183 118% 116% 113% 110%

64 124 Tulsa, OK-KS 1,523,908 118% 116% 112% 110%

65 152 Salt Lake City-Ogden, UT-ID 2,863,934 118% 113% 109% 106%
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68 58 Northern Michigan, MI 260,612 117% 115% * *

69 125 Oklahoma City, OK 2,011,327 117% 115% 110% 109%

70 81 Pensacola, FL 759,130 117% 115% 112% 108%
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72 45 Johnson City-Kingsport-Bristol, TN-VA 608,176 117% 117% 113% 107%

108%73 27 Augusta-Aiken, GA-SC 687,551 117% 116% 112%

74 134 San Antonio, TX 3,021,065 117% 113% 111% 107%

75 165 Redding, CA-OR 363,494 116% 112% 103% 97%

76 23 Charlotte-Gastonia-Rock Hill, NC-SC 2,848,436 116% 114% 109% 106%

77 67 Indianapolis, IN-IL 3,488,733 116% 113% 108% 104%
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2017
Rank EA Market Name 2017 Population 

(est.) 2017 2016 2015 2014

78 171 Anchorage, AK    
731,593 116% 113% 111% 107%

79 100 Des Moines, IA-IL-MO    
1,821,507 115% 112% 106% 100%

80 128 Abilene, TX    
228,855 115% 114% 111% 108%

81 91 Fort Smith, AR-OK    
355,317 115% 113% 108% 107%

82 24 Columbia, SC    
1,109,251 115% 112% 106% 104%

83 95 Jonesboro, AR-MO    
314,428 115% 112% 106% 102%

84 76 Greenville, MS    
194,904 115% 114% 113% 99%

85 157 El Paso, TX-NM    
1,158,956 115% 113% 110% 103%

86 15 Richmond-Petersburg, VA    
1,730,301 115% 115% 115% 110%

87 117 Sioux City, IA-NE-SD    
251,423 115% 109% 102% 95%

88 129 San Angelo, TX    
217,503 115% 112% 104% 101%

89 72 Paducah, KY-IL    
230,026 114% 111% 107% 102%

90 121 North Platte, NE-CO    
59,964 114% 117% 115% 103%

91 60 Appleton-Oshkosh-Neenah, WI    
482,134 114% 109% 102% 95%

92 159 Tucson, AZ    
1,193,737 114% 114% 114% 111%

93 71 Nashville, TN-KY    
3,151,635 114% 117% 113% 111%

94 137 Lubbock, TX    
428,609 114% 112% 109% 104%

95 42 Asheville, NC    
547,368 114% 112% 106% 102%

96 156 Albuquerque, NM-AZ    
1,102,134 114% 109% 104% 99%

97 35 Tallahassee, FL-GA    
826,154 114% 115% 112% 105%

98 106 Rochester, MN-IA-WI    
351,315 114% 111% 106% 101%

99 7 Rochester, NY-PA    
1,494,379 114% 111% 107% 103%

100 153 Las Vegas, NV-AZ-UT    
2,695,558 114% 112% 108% 107%

101 118 Omaha, NE-IA-MO    
1,193,449 113% 109% 105% 99%

102 28 Savannah, GA-SC    
869,672 113% 110% 104% 103%

103 139 Santa Fe, NM    
276,170 113% 107% 104% 99%

104 36 Dothan, AL-FL-GA    113% 109% 106% 99%
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2017
Rank EA Market Name 2017 Population 

(est.) 2017 2016 2015 2014

357,859 

105 110 Grand Forks, ND-MN    
225,370 112% 110% 104% 98%

106 6 Syracuse, NY-PA    
1,883,125 112% 111% 105% 101%

107 30 Orlando, FL    
5,190,137 112% 111% 107% 104%

108 39 Columbus, GA-AL    
557,562 112% 109% 105% 102%

109 164 Sacramento-Yolo, CA    
2,916,196 112% 111% 107% 99%

110 66 Fort Wayne, IN    
762,072 112% 110% 104% 100%

111 130 Austin-San Marcos, TX    
2,237,703 112% 110% 108% 104%

112 147 Spokane, WA-ID    
999,565 112% 108% 103% 99%

113 9 State College, PA    
792,309 112% 109% 101% 101%

114 18 Greensboro-Winston-Salem-High Point, 
NC-VA

   
2,108,673 111% 110% 106% 103%

115 98 Columbia, MO    
422,738 111% 108% 103% 97%

116 59 Green Bay, WI-MI    
690,731 111% 107% 103% 99%

117 43 Chattanooga, TN-GA    
837,458 111% 111% 106% 103%

118 108 Wausau, WI    
491,187 111% 106% 102% 87%

119 61 Traverse City, MI    
309,010 111% 107% * *

120 148 Idaho Falls, ID-WY    
384,240 111% 109% 105% 102%

121 143 Casper, WY-ID-UT    
478,994 111% 107% 109% 104%

122 75 Tupelo, MS-AL-TN    
633,017 111% 110% 107% 101%

123 140 Pueblo, CO-NM    
295,680 111% 106% 104% 100%

124 41 Greenville-Spartanburg-Anderson, SC-
NC

   
1,489,869 111% 109% 105% 103%

125 162 Fresno, CA    
1,760,739 111% 110% 103% 94%

126 167 Portland-Salem, OR-WA    
3,635,116 111% 108% 105% 101%

127 158 Phoenix-Mesa, AZ-NM    
4,893,762 110% 109% 106% 104%

128 109 Duluth-Superior, MN-WI    
352,369 110% 108% 104% 99%

129 65 Elkhart-Goshen, IN-MI    
962,546 110% 108% 100% 96%

130 16 Staunton, VA-WV    
370,434 110% 111% 112% 104%
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106 6 Syracuse, NY-PA 1,883,125 112% 111% 105% 101%

107 30 Orlando, FL 5,190,137 112% 111% 107% 104%

108 39 Columbus, GA-AL 557,562 112% 109% 105% 102%

109 164 Sacramento-Yolo, CA 2,916,196 112% 111% 107% 99%

110 66 Fort Wayne, IN 762,072 112% 110% 104% 100%
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2017
Rank EA Market Name 2017 Population 

(est.) 2017 2016 2015 2014

131 52 Wheeling, WV-OH    
297,682 110% 107% 102% 98%

132 62 Grand Rapids-Muskegon-Holland, MI    
2,047,495 110% 107% 103% 99%

133 1 Bangor, ME    
534,752 110% 106% 101% 94%

134 166 Eugene-Springfield, OR-CA    
902,011 110% 109% 104% 99%

135 136 Hobbs, NM-TX    
219,828 110% 104% 103% 99%

136 144 Billings, MT-WY    
488,883 110% 107% 105% 101%

137 169 Richland-Kennewick-Pasco, WA    
861,578 109% 107% 103% 98%

138 4 Burlington, VT-NY    
624,942 109% 107% 103% 98%

139 119 Lincoln, NE    
437,943 109% 107% 103% 99%

140 2 Portland, ME    
801,155 109% 108% 104% 101%

141 103 Cedar Rapids, IA    
457,887 109% 108% 104% 101%

142 68 Champaign-Urbana, IL    
637,967 109% 105% 99% 95%

143 149 Twin Falls, ID    
196,712 109% 107% 102% 99%

144 11 Harrisburg-Lebanon-Carlisle, PA    
1,284,585 109% 107% 102% 98%

145 138 Amarillo, TX-NM    
521,079 108% 108% 105% 101%

146 154 Flagstaff, AZ-UT    
500,823 108% 102% 101% 101%

147 48 Charleston, WV-KY-OH    
1,145,657 108% 110% 107% 100%

148 123 Topeka, KS    
476,687 107% 105% 100% 96%

149 54 Erie, PA    
497,876 107% 104% 100% 96%

150 19 Raleigh-Durham-Chapel Hill, NC    
2,582,353 107% 107% 103% 99%

151 113 Fargo-Moorhead, ND-MN    
433,580 107% 104% 101% 98%

152 168 Pendleton, OR-WA    
212,494 107% 105% 96% 90%

153 151 Reno, NV-CA    
825,446 107% 105% 103% 101%

154 150 Boise City, ID-OR    
822,607 106% 105% 101% 95%

155 46 Hickory-Morganton, NC-TN    
561,814 105% 98% 94% 90%

156 32 Fort Myers-Cape Coral, FL    
1,112,104 104% 102% 98% 95%

157 26 Charleston-North Charleston, SC    104% 103% 100% 98%
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131 52 Wheeling, WV-OH 297,682 110% 107% 102% 98%

132 62 Grand Rapids-Muskegon-Holland, MI 2,047,495 110% 107% 103% 99%

133 1 Bangor, ME 534,752 110% 106% 101% 94%

134 166 Eugene-Springfield, OR-CA 902,011 110% 109% 104% 99%
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2017
Rank EA Market Name 2017 Population 

(est.) 2017 2016 2015 2014

813,442 

158 104 Madison, WI-IA-IL    
1,069,213 104% 102% 99% 94%

159 25 Wilmington, NC-SC    
1,168,787 104% 104% 101% 100%

160 21 Greenville, NC    
955,192 103% 102% 98% 93%

161 33 Sarasota-Bradenton, FL    
1,023,585 101% 100% 98% 96%

162 47 Lexington, KY-TN-VA-WV    
1,943,075 101% 99% 96% 93%

163 145 Great Falls, MT    
164,950 101% 97% 96% 92%

164 105 La Crosse, WI-MN    
263,319 100% 97% 94% 89%

165 92 Fayetteville-Springdale-Rogers, AR-MO-
OK

   
601,974 100% 97% 91% 88%

166 14 Salisbury, MD-DE-VA    
450,244 99% 98% 95% 92%

111 Minot, ND 144,596 * 114% 115% 121%
112 Bismarck, ND-MT-SD 211,845 * * * 101%
114 Aberdeen, SD 82,331 * * * *
146 Missoula, MT 474,578 * * * *

120 Grand Island, NE    
291,516 * * * *

122 Wichita, KS-OK 1,209,412 * ** 192% 151%

Source: Based on NRUF and 2017 Census Population Estimates; EAs as defined in 1995.  Asterisks are 
used to withhold data to maintain firm confidentiality or where there are concerns about data reliability.
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APPENDIX A-3: CPI

Appendix Figure II.A.3 
Change in CPI, 1997-2017

Year CPI Wireless Telephone 
Services CPI

Telephone Services CPI Land-line Telephone 
Services CPI

Annual 
Index 

Average

Annual 
Change

Annual 
Index 

Average

Annual 
Change

Annual 
Index 

Average

Annual 
Change

Annual 
Index 

Average

Annual 
Change

1997 100.0 100.0 100.0
1998 101.6 1.6% 95.1 100.7
1999 103.8 2.2% 84.9 -10.7% 100.1 -0.6%
2000 107.3 3.4% 76.0 -10.5% 98.5 -1.6%
2001 110.3 2.8% 68.1 -10.4% 99.3 0.8%
2002 112.1 1.6% 67.4 -1.0% 99.7 0.4%
2003 114.6 2.3% 66.8 -0.9% 98.3 -1.4%
2004 117.7 2.7% 66.2 -0.9% 95.8 -2.5%
2005 121.7 3.4% 65.0 -1.8% 94.9 -0.9%
2006 125.6 3.2% 64.6 -0.6% 95.8 0.9%
2007 129.2 2.9% 64.4 -0.3% 98.2 2.6%
2008 134.1 3.8% 64.2 -0.2% 100.5 2.2%
2009 133.7 -0.4% 64.3 0.0% 102.4 1.9% 100.0

2010 135.8 1.6% 62.4 -2.9% 102.4 0.0% 101.6

2011 140.1 3.2% 60.1 -3.6% 101.2 -1.1% 103.3 1.7%

2012 143.0 2.1% 59.7 -0.8% 101.7 0.5% 105.6 2.2%

2013 145.1 1.5% 58.6 -1.8% 101.6 -0.1% 108.1 2.4%

2014 147.5 1.6% 57.4 -2.1% 101.1 -0.4% 111.1 2.7%

2015 147.7 0.1% 55.2 -3.8% 99.3 -1.8% 113.4 2.1%

2016 149.5 1.3% 54.7 -1.0% 98.8 -0.5% 114.5 1.0%

2017 152.1 1.7% 48.8 -10.8% 91.8 -7.1% 116.1 1.4%

1997 to 
2017

52.1% -51.2% -8.2% 13.9%

Source:  Data from Bureau of Labor Statistics.  All CPI figures were taken from BLS databases.  Bureau of Labor 
Statistics, http://www.bls.gov.  Beginning in January 2010, the CPIs for local telephone service and long-distance 
telephone service were discontinued and replaced by a new CPI for land-line telephone services.1

1 All CPI figures were taken from BLS databases: Bureau of Labor Statistics, http://www.bls.gov. The index used 
in this analysis, the CPI for All Urban Consumers (CPI-U), represents about 87% of the total U.S. population.
Bureau of Labor Statistics, Consumer Price Index: Frequently Asked Questions, https://www.bls.gov/cpi/questions-
and-answers.htm.  The CPI category “Telephone Services” has two components: wireless telephone services and 
landline telephone services. Additional information can be found at Bureau of Labor Statistics, Consumer Price 
Index: How the Consumer Price Index Measures Price Change for Telephone Services, 
https://www.bls.gov/cpi/factsheets/telephone-services.htm.
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Appendix Figure II.A.3
Change in CPI, 1997-2017

Year

1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

1997 to
2017

CPI Wireless Telephone
Services CPI

Annual A n n u a lAnnual
Index C h a n g e  I n d e x

Average

100.0

Annual
Change

Telephone Services CPI

Annual
Index

Average

100.0 1 0 0 . 0
L.

Annual
Change

84.9 - 1 0 . 7 %  1 0 0 . 1  - 0 . 6 %

68.1 - 1 0 . 4 %  9 9 . 3  0 . 8 %

66.8 - 0 . 9 %  9 8 . 3  - 1 . 4 %
~ . 7 1 ~ 6 . / r -2.51

121.7 3 . 4 %  6 5 . 0  - 1 . 8 %  9 4 . 9  - 0 . 9 %

Land-line Telephone
Services CPI

Annual
Index

Average

Annual
Change

3 . 2 % 1 . 1  6 4 . 6  - 0 . 6 %  0 . 9 %
129.2 2 . 9 %  2.9% 6 4 . 4  - 0 . 3 %  9 8 . 2  2 . 6 %

. 4 1 1 1 1 z w .  3.8% 6 4 . 2  - 0 . 2 %  1 0 0 7 M W  2 . 2 %
133.7 - 0 . 4 %  6 4 . 3  0 . 0 %  1 0 2 . 4  1 . 9 %  1 0 0 . 0
135.8 1 . 6 % 1 1 -  6 2 . 4  - 2 . 9 %  1 0 2 . 4  0 . 0 % _ _  1 0 1 . 6
140.1 3 . 2 %  6 0 . 1  - 3 . 6 %  1 0 1 . 2  - 1 . 1 %  1 0 3 . 3  1 . 7 %
143.Q_ 2 . 1 % I "  5 9 . 7  - 0 . 8 %  1 0 1 . 1 1 1  1 0 5 . 6  2 . 2 %
145.1 1 . 5 %  5 8 . 6  - 1 . 8 %  1 0 1 . 6  - 0 . 1 %  1 0 8 . 1  2 . 4 %
1 4 7 1  E L _  57.4 - 2 . 1 %  1 0 1 1 .  E I L  2 .7%
147.7 0 . 1 %

Au4211
152.1 1 . 7 %

55.2 - 3 . 8 % 99.3 - 1 . 8 %
54.7 1 1 - 0 . 5 %
48.8 - 1 0 . 8 %

52.1% - 5 1 . 2 %
91.8 - 7 . 1 %

113.4 2 . 1 %

116.1 1 . 4 %
-8.2% 1 3 . 9 %

Source: Data from Bureau of Labor Statistics. A l l  CPI figures were taken from BLS databases. Bureau of Labor
Statistics, http://www.bls.gov. Beginning in January 2010, the CPIs for local telephone service and long-distance
telephone service were discontinued and replaced by a new CPI for land-line telephone services.'

1 All CPI figures were taken from BLS databases: Bureau of Labor Statistics, http://www.bls.gov. The index used
in this analysis, the CPI for All Urban Consumers (CPI-U), represents about 87% of the total U.S. population.
Bureau of Labor Statistics, Consumer Price Index: Frequently Asked Questions, https://www.bls.gov/cpi/questions-
and-answers.htm. The CPI category "Telephone Services" has two components: wireless telephone services and
landline telephone services. Additional information can be found at Bureau of Labor Statistics, Consumer Price
Index: How the Consumer Price Index Measures Price Change for Telephone Services,
https://www.b1s.gov/cpi/factsheets/telephone-services.htm.
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APPENDIX A-4: ARPU

Appendix Figure II.A.4
Annualized Average Revenue Per Reported Subscriber Unit (ARPU):  1993–2017

Year Total Annual Percentage Average Reported Average Monthly 
1993 $10,895,175 11,861,362 $76.55
1994 $14,229,922 30.6% 18,299,487 $64.80
1995 $19,081,239 34.1% 26,757,320 $59.43
1996 $23,634,971 23.9% 35,554,818 $55.40
1997 $27,485,633 16.3% 46,375,849 $49.39
1998 $33,133,175 20.6% 58,455,471 $47.23
1999 $40,018,489 20.8% 71,885,076 $46.39
2000 $52,466,020 31.1% 90,048,320 $48.55
2001 $65,316,235 24.5% 109,318,848 $49.79
2002 $76,508,187 17.1% 125,002,023 $51.00
2003 $87,624,093 14.5% 141,658,059 $51.55
2004 $102,121,210 16.5% 161,980,026 $52.54
2005 $113,538,221 11.2% 186,801,940 $50.65
2006 $125,456,825 10.5% 213,077,033 $49.07
2007 $138,869,304 10.7% 234,921,960 $49.26
2008 $148,084,170 6.6% 252,539,475 $48.87
2009 $152,551,854 3.0% 265,038,212 $47.97
2010 $159,929,648 4.9% 280,392,201 $47.53
2011 $169,767,314 6.2% 306,840,648 $46.11
2012 $185,013,936 9.0% 314,685,754 $48.99
2013 $189,192,812 2.3% 323,133,932 $48.79
2014 $187,848,477 (0.7%) 335,606,098 $46.64
2015 $191,949,025 2.2% 358,228,494 $44.65
2016 $188,524,256 (1.8%) 378,554,642 $41.50
2017 $179,091,135 (5.0%) 386,013,771 $38.66
Source:  Based on CTIA Wireless Industry Indices Year-End 2017.
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APPENDIX A-4: ARPU

Appendix Figure II.A.4
Annualized Average Revenue Per Reported Subscriber Unit (ARPU): 1993-2017

Year
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Total Annual
$10,895,175

Percentage

$14,229,922 3 0 . 6 %

Average Reported
11,861,362
18,299,487

~ 1 9 , 0 8 1 , 2 3 "  3 4 . 1 ° 1 ~ 6 , 7 5 7 , 3 2 0
$23,634,971 2 3 . 9 %

$33,133,175 2 0 . 6 %

35,554,818

58,455,471
$ 4 0 , 0 1 8 , 4 8 1 ~ 0 . 8 ° 1 ~ 1 , 8 8 5 , 0 7 6
$52,466,020 3 1 . 1 %
$ 6 5 , 3 1 6 , 2 3 5 7 ~ Z ?
$76,508,187 1 7 . 1 %
$87,624,093

$102,121,210 1 6 . 5 %
$113,538,221- 1 1 . 2 %
$125,456,825 1 0 . 5 %
$138,869,304=

90,048,320
109,318,848
125,002,023

E L  141,658,059
161,980,026
186,801,940
213,077,033

1 0 . 7 1 .  2 3 4 , 9 2 1 , 9 6 0
$148,084,170 6 . 6 % 252,539,475
$152,551,851.  3 . 0 ° 1 .  2 6 5 , 0 3 8 , 2 1 2
$159,929,648 4 . 9 %  2 8 0 , 3 9 2 , 2 0 1
$ 1 6 9 , 7 6 7 =  3 0 6 , 8 4 0 , 6 4 8
$185,013,936 9.0% 3 1 4 , 6 8 5 , 7 5 4
$189,192,812 ~ 1 1 1 1 1 1 1 ,  323,133,932
$187,848,477 ( 0 . 7 % )  3 3 5 , 6 0 6 , 0 9 8
$191,949,021 . 8 , 2 2 8 , 4 9 4
$188,524,256 ( 1 . 8 % )  3 7 8 , 5 5 4 , 6 4 2
$179,091,131 3 8 6 , 0 1 3 , 7 7 1

Source: Based on CTIA Wireless Industry Indices Year-End 2017.

12

Average Monthly
$76.55
$64.80
$59.43
$55.40
$49.39
$47.23
$46.39
$48.55
$49.79
$51.00
$51.55
$52.54
$50.65
$49.07
$49.26
$48.87
$47.97
$47.53

$48.99
$48.79
$46.64
$44 . t .
$41.50
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APPENDIX A-5: MOBILE WIRELESS SPEED

In this Appendix, we present information on another speed metric, CalSPEED. Mean and median LTE 
download and upload speed measurements for the state of California, estimated using CalSPEED data 
collected from the second half of 2016 through the second half of 2017, are presented in the Appendix 
Figures below.2

Appendix Figure II.A.5
CalSPEED--Estimated LTE Download Speeds by Service Provider, California Only

Service 
Provider

Fall 2016 Spring 2017 Fall 2017

Mean 
LTE DL
Speed 
(Mbps)

Median 
LTE DL
Speed 

(Mbps)

Number 
of Tests

Mean 
LTE DL
Speed 

(Mbps)

Median 
LTE DL
Speed 

(Mbps)

Number 
of Tests

Mean 
LTE DL
Speed 

(Mbps)

Median 
LTE DL
Speed 

(Mbps)

Number 
of Tests

AT&T 14.04 14.40 1,517 14.90 15.49 1,517 15.50 16.75 1,552

Sprint 9.54 8.11 1,045 9.99 7.95 1,172 11.54 10.11 1,219

T-Mobile 11.97 11.27 1,216 13.20 13.01 1,419 13.08 13.00 1,488

Verizon 16.69 18.43 1,626 14.68 15.51 1,714 16.88 18.62 1,722

Total 13.50 13.70 5,404 13.44 13.31 5,822 14.49 15.38 5,981
Source:  CalSPEED.  Fall 2016 tests were taken between the dates of Sept. 29, 2016 to Nov. 4, 2016. Spring 2017 tests 
were taken between the dates of May 25, 2017 to June 30, 2017.  Fall 2017 tests were taken between the dates of Oct. 5, 
2017 to Nov. 15, 2017. 

Appendix Figure II.A.6
CalSPEED - Estimated LTE Upload Speeds by Service Provider, California Only

Service 
Provider

Fall 2016 Spring 2017 Fall 2017

Mean 
LTE 

Upload 
Speed 

(Mbps)

Median 
LTE 

Upload 
Speed 

(Mbps)

Number of 
Tests

Mean 
LTE 

Upload 
Speed 

(Mbps)

Median 
LTE 

Upload 
Speed 

(Mbps)

Number of 
Tests

Mean 
LTE 

Upload 
Speed 

(Mbps)

Median 
LTE 

Upload 
Speed 

(Mbps)

Number of 
Tests

AT&T 6.89 6.44 1,516 7.08 6.25 1,517 7.45 6.82 1,552
Sprint 3.95 3.20 1,045 4.02 3.07 1,172 3.37 2.62 1,219
T-Mobile 7.93 8.40 1,216 8.27 7.77 1,419 8.11 7.38 1,488
Verizon 8.16 8.77 1,626 8.52 8.97 1,714 8.59 9.00 1,722
Source:  The estimated speeds are based on the CalSPEED data.  Fall 2016 tests were taken between the dates of 
Sept. 29, 2016 and Nov. 4, 2016. Spring 2017 tests were taken between the dates of May 25, 2017 to June 30, 2017.  
Fall 2017 tests were taken between the dates of Oct. 5, 2017 to Nov. 15, 2017.

2 CalSPEED is an open source, non-proprietary, network performance measurement tool and methodology created 
for the CPUC with the assistance of a grant from the National Telecommunications and Information Administration 
(NTIA). The CalSPEED data presented in this Report are the result of a structured sampling program of nearly 
2,000 locations scattered throughout California.  CPUC, Mobile Broadband Testing, 
http://cpuc.ca.gov/General.aspx?id=1778.  For more discussion regarding CalSPEED, see Seventeenth Report, 29 
FCC Rcd at 15469-70, Appendix VI., paras. 12-16.
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Fall 2016 Spring 2017 Fall 2017

Service Mean M e d i a Mean Median Mean Median
Provider LTE DL LTE DL Number LTE DL LTE DL N u m b e r LTE DL LTE DL Number

Speed Speed of Tests Speed Speed o f  Tests Speed Speed of Tests
(Mbps) (Mbps) (Mbps) (Mbps2áik (Mbps) (Mbps)

1,517 14.90 15.49 1,517

1,045

1,216 13.20 13.01 1,419

5,404 13.44 13.31 5,822

APPENDIX A-5: M O B I L E  WIRELESS SPEED

In this Appendix, we present information on another speed metric, CalSPEED. Mean and median LTE
download and upload speed measurements for the state of California, estimated using CalSPEED data
collected from the second half of 2016 through the second half of 2017, are presented in the Appendix
Figures below.2

Appendix Figure II.A.5
CaISPEED--Estimated LTE Download Speeds by Service Provider, California Only

AT&T

Sprint

T-Mobile

Verizon

Total

14.04 1 4 . 4 0glIME 8.11
11.97 11.27

16.6 . 1 8 . 4 3  1

13.50 1 3 . 7 0

15.50 1 6 . 7 5  1 , 5 5 2

M I É 4
13.08

10.11 1 , 2 1 9

13.00 1 , 4 8 8

16.88 - w g  1,722

14.49 1 5 . 3 8  5 , 9 8 1
Source: CalSPEED. Fall 2016 tests were taken between the dates of Sept. 29, 2016 to Nov. 4, 2016. Spring 2017 tests
were taken between the dates of May 25, 2017 to June 30, 2017. Fall 2017 tests were taken between the dates of Oct. 5,
2017 to Nov. 15, 2017.

Service
Provider

AT&T
Sprint
T-Mobile
Verizon

Appendix Figure II.A.6
CaISPEED - Estimated LTE Upload Speeds by Service Provider, California Only

Fall 2016

Mean M e d i a : I r  M e a n
LTE L T E  L T ENumber of

Upload U p l o a d  T e s t s  U p l o a d
Speed S p e e d  S p e e d

Spring 2017

Median
LTE

Upload
Speed

(Mbpji l l  (Mbps) ( M b p s )  ( M b p s )

Fall 2017

Mean M e d i a n i r
Number of L T E  L T E N u m b e r  of

Upload U p l o a dTests T e s t sSpeed S p e e d
(Mbps) ( M b p s )

6.89 6 . 4 4  1 , 5 1 6  7 . 0 8  6 . 2 5  1 , 5 1 7  7 . 4 5  6 . 8 2  1 , 5 5 2
~ I  3 . 2 0 1 a  3.37 2 . 6 2 1 ~
7.93 8 . 4 0  1 , 2 1 6  8 . 2 7  7 . 7 7  1 , 4 1 9  8 1 . 1 1 1  7 . 3 8  1 , 4 8 8

M 9 . 0 0  1 ~8.16 8 . 7 7 1 = 1 6 2 6  8 . 5 1
Source: The estimated speeds are based on the CalSPEED data. Fall 2016 tests were taken between the dates of
Sept. 29, 2016 and Nov. 4, 2016. Spring 2017 tests were taken between the dates of May 25, 2017 to June 30, 2017.
Fall 2017 tests were taken between the dates of Oct. 5, 2017 to Nov. 15, 2017.

2 CalSPEED is an open source, non-proprietary, network performance measurement tool and methodology created
for the CPUC with the assistance of a grant from the National Telecommunications and Information Administration
(NTIA). The CalSPEED data presented in this Report are the result of a structured sampling program of nearly
2,000 locations scattered throughout California. CPUC, Mobile Broadband Testing,
http://cpuc.ca.gov/General.aspx?id=1778. For more discussion regarding CalSPEED, see Seventeenth Report, 29
FCC Rcd at 15469-70, Appendix VI., paras. 12-16.

13



Wireless Appendices

14

APPENDIX A-6: MOBILE WIRELESS COVERAGE MAPS

The maps presented below are based on Commission estimates derived from census block analysis of 
December 2017 Form 477 coverage maps, using the centroid methodology.3 These maps will be 
published in interactive form on the Communications Marketplace Report’s website upon release of the 
Communications Marketplace Report.

LTE Coverage Nationwide by Number of Service Providers
Form 477, Centroid Method, December 2017

3 The centroid methodology provides estimates of the percentage of the population located in census blocks with a 
certain number of service providers and represents network coverage.  That a particular service provider has 
indicated that it has network coverage in a particular census block does not necessarily mean that it offers service to 
residents in that census block.  In addition, the fact that a service provider reports coverage in a particular census 
block does not mean that it necessarily provides coverage everywhere in the census block.  This is likely to be 
particularly relevant in larger rural census blocks.  For both these reasons, the number of service providers in a 
census block does not necessarily reflect the number of choices available to a particular individual or household.
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APPENDIX A-6: M O B I L E  WIRELESS COVERAGE MAPS

The maps presented below are based on Commission estimates derived from census block analysis of
December 2017 Form 477 coverage maps, using the centroid methodology.3 These maps wil l  be
published in interactive form on the Communications Marketplace Report's website upon release of  the
Communications Marketplace Report.

LT E  Coverage Nationwide by Number of Service Providers
Form 477, Centroid Method, December 2017

Mobile LTE Network Coverage
by Number of Providers

Census Block Level
Includes LTE Networks

Sources- Federal Communications Commission, Census Bureau. FCC Form 4771 ec 2017)

Number of Providers

2

3

4 or More

3 The centroid methodology provides estimates of the percentage of the population located in census blocks with a
certain number of service providers and represents network coverage. That a particular service provider has
indicated that it has network coverage in a particular census block does not necessarily mean that it offers service to
residents in that census block. In  addition, the fact that a service provider reports coverage in a particular census
block does not mean that it necessarily provides coverage everywhere in the census block. This is likely to be
particularly relevant in larger rural census blocks. For both these reasons, the number of service providers in a
census block does not necessarily reflect the number of choices available to a particular individual or household.
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Nationwide Mobile Wireless Coverage, Year-End 2017 (Form 477)

Nationwide LTE Coverage, Year-End 2017 (Form 477)
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Nationwide Mobile Wireless Coverage, Year-End 2017 (Form 477)
map_F477_AnyCoverage_Dec2017
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APPENDIX A-7: MOBILE WIRELESS COVERAGE

The figures presented below are based on Commission estimates derived from census block analysis of 
December 2017 Form 477 coverage maps, using both the centroid and the actual area coverage 
methodologies.4 We report those based on the centroid analysis first, before moving on to those 
associated with the actual area methodology.

Centroid methodology. The centroid methodology is applied to U.S. census blocks overlaid on service 
provider coverage maps.  Under this methodology, if the geometric center point, or centroid, of a census 
block is within the coverage boundary of a coverage map, then we consider that block to be “covered” by 
that service provider and/or technology.  We then aggregate the population, land area, and road miles of 
the covered census blocks to generate our total coverage estimates.  We note that these coverage estimates 
represent deployment of mobile networks and do not indicate the extent to which service providers 
affirmatively offer service to residents in the covered areas.  While we recognize that this analysis likely 
overstates the coverage experienced by some consumers, especially in large or irregularly shaped census 
blocks, we find that it is nonetheless useful because estimated coverage can be compared across network 
technologies and service providers.5
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Appendix Figure II.A.7
Estimated Wireless Coverage by Census Block Including Federal Land 

Form 477, Centroid Method, December 2017

% of U.S. Population % of U.S. Road Miles % of U.S. Square Miles

Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that 
the number of service providers in a census block represents network coverage only.  Network 
coverage does not necessarily reflect the number of service providers that actively offer service to 
individuals located in a given area.

4 Since we do not know the distribution of either the population or road miles at the sub-census block level, as noted 
above, we must approximate the percentage that is covered by each technology.  To do this, we assume that both 
population and road miles are distributed uniformly across each census block.  The fraction of the population or road 
miles covered in a census block is assumed to be proportional to the fraction of the actual area covered.  We then 
sum the estimated covered population (road miles) across blocks to estimate the total covered population (road 
miles) within the United States.
5 For a more detailed discussion of the centroid methodology, see Twentieth Report, 32 FCC Rcd at 9016, para. 71.
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APPENDIX A-7: M O B I L E  WIRELESS COVERAGE

The figures presented below are based on Commission estimates derived from census block analysis of
December 2017 Form 477 coverage maps, using both the centroid and the actual area coverage
methodologies.4 We report those based on the centroid analysis first, before moving on to those
associated with the actual area methodology.
Centroid methodology. The centroid methodology is applied to U.S. census blocks overlaid on service
provider coverage maps. Under this methodology, i f  the geometric center point, or centroid, of a census
block is within the coverage boundary of a coverage map, then we consider that block to be "covered" by
that service provider and/or technology. We then aggregate the population, land area, and road miles of
the covered census blocks to generate our total coverage estimates. We note that these coverage estimates
represent deployment of mobile networks and do not indicate the extent to which service providers
affirmatively offer service to residents in the covered arcas. While we recognize that this analysis likely
overstates the coverage experienced by some consumers, especially in large or irregularly shaped census
blocks, we find that it is nonetheless useful because estimated coverage can be compared across network
technologies and service providers.5

Appendix Figure II.A.7
Estimated Wireless Coverage by Census Block Including Federal Land

Form 477, Centroid Method, December 2017

Number of Service Providers with
Coverage (December 2017)

1 or more

2 or more

3 or more

4 or more

63.5%

65.3%
40.7%

75.2%

82.0%

85.9%

100.0%
97.8%
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94.3%

99.0%
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0% 1 0 %  2 0 %  3 0 %  4 0 %  5 0 %  6 0 %
Wireless Coverage
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70% 80%

Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that
the number of service providers in a census block represents network coverage only. Network
coverage does not necessarily reflect the number of service providers that actively offer service to
individuals located in a given area.

90% 1 0 0 %

4 Since we do not know the distribution of either the population or road miles at the sub-census block level, as noted
aboye, we must approximate the percentage that is covered by each technology. To  do this, we assume that both
population and road miles are distributed uniformly across each census block. The fraction of the population or road
miles covered in a census block is assumed to be proportional to the fraction of the actual area covered. We then
sum the estimated covered population (road miles) across blocks to estimate the total covered population (road
miles) within the United States.

5 For a more detailed discussion of the centroid methodology, see Twentieth Report, 32 FCC Rcd at 9016, para. 71.
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Appendix Figure II.A.8
Estimated Overall Wireless Coverage by Census Block Including Federal Land

Form 477, Centroid Method, December 2017

Number of 
Providers with 
Coverage in a 

Block

Number 
of Blocks

POPs 
Contained 
in Those 
Blocks

% of 
Total US 

POPs

Square 
Miles 

Contained 
in Those 
Blocks

% of 
Total US 
Square 
Miles

Road 
Miles 

Contained 
in Those 
Blocks

% of 
Total US 

Road 
Miles

US Total 10,609,302 312,471,327 100.0% 3,550,852 100.0% 6,817,734 100.0%
1 or more 10,523,237 312,366,922 100.0% 2,910,344 82.0% 6,666,052 97.8%
2 or more 10,376,889 311,900,707 99.8% 2,669,667 75.2% 6,427,859 94.3%
3 or more 9,957,038 309,463,821 99.0% 2,254,761 63.5% 5,859,529 85.9%
4 or more 8,607,858 297,226,261 95.1% 1,445,926 40.7% 4,449,977 65.3%
Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.9
Estimated Wireless Coverage by Provider Including Federal Land 

Form 477, Centroid Method, December 2017

% of U.S. Population % of U.S. Road Miles % of U.S. Square Miles

Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.
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10,609,.71_ 312,471,327 100.0°
10,523,237 312,366,922 100.0% 2,910,344
10,376,881 311,900,707 99.8% 2,669,667
9,957,038 309,463,821 99.0% 2,254,761
8 , 6 0 7 ~ 2 2 6 , 2 6 1 95.1% 1,445,926

Appendix Figure II.A.8
Estimated Overall Wireless Coverage by Census Block Including Federal Land

Form 477, Centroid Method, December 2017

Number of
Providers with
Coverage in a

Block

US Total

4 or more

Number
of Blocks

POPs
Contained
in Those
Blocks

"A of
Total US

POPs

Square
Miles

Contained
in Those
Blocks

of
Total US
Square

Road
Miles

Contained
in Those
Blocks

.1 i o o . o . 2 1 ~

"A of
Total US

Road

1 0 0 . 0 %
82.0% 6,666,052 9 7 . 8 %
75.2% 6,427,859 9 4 . 3 %
63.5% 5,859,529 8 5 . 9 %
40.7% 4,449,977

Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.9
Estimated Wireless Coverage by Provider Including Federal Land

Form 477, Centroid Method, December 2017
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■ % of U.S. Road Miles ■  % of U.S. Square Miles

Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.10
Estimated Overall Wireless Coverage in the U.S. by Service Provider

Form 477, Centroid Method, December 2017

Provider Number of 
Blocks

POPS in 
those 

Blocks

%
Total 

US 
POPs

Square 
Miles in 

those 
Blocks

%
Total 

US 
Square 
Miles

Road 
Miles in 

those 
Blocks

% Total 
US Road 

Miles

U.S. Total 10,609,302 312,471,32 100.0% 3,550,85 100.0% 6,817,73 100.0%
AT&T 10,158,469 310,402,44 99.3% 2,553,42 71.9% 6,204,98 91.0%
Sprint 7,654,799 287,660,63 92.1% 976,639 27.5% 3,525,82 51.7%
T-Mobile 8,849,655 297,340,33 95.2% 1,690,97 47.6% 4,834,57 70.9%
Verizon 9,859,047 304,313,31 97.4% 2,377,38 67.0% 5,945,34 87.2%
Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.11
Estimated LTE Coverage by Census Block Including Federal Land 

Form 477, Centroid Method, December 2017

% of U.S. Population % of U.S. Road Miles % of U.S. Square Miles

Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.10
Estimated Overall Wireless Coverage in the U.S. by Service Provider

Form 477, Centroid Method, December 2017

Provider

T-Mobile
Verizon 1

Number of
Blocks

POPS in
those

Blocks

10,609,31.1312,471,32

Total
US

POPs

Square
Miles in

those
Blocks

Total
US

Square
Miles

Road
Miles in

those
Blocks

r  6,817,73

'Yo Total
US Road

Miles

99.3% 2,553,42 7 1 . 9 %  6,204,98 9 1 . 0 %
92.1% T976,639 i w n r  3,525,82
95.2% 1,690,97 4 7 . 6 %  4,834,57 7 0 . 9 %

T97.4% ~ 8  6 7 . 0 %  5 , 9 4 5 , 3 4 1  87.2%
Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.

Number of Service Providers with
Coverage (December 2017)
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Appendix Figure II.A.11
Estimated LTE Coverage by Census Block Including Federal Land

Form 477, Centroid Method, December 2017

0% 2 0 %

•  % of U.S. Population
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99.5%
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LTE Coverage
•  % of U.S. Road Miles •  % of U.S. Square Miles

Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.12
Estimated LTE Coverage by Census Block Including Federal Land

Form 477, Centroid Method, December 2017

Number of 
Providers 

with 
Coverage in 

a Block

Number 
of Blocks

POPs 
Contained 
in Those 
Blocks

% of 
Total US 

POPs

Square 
Miles 

Contained 
in Those 
Blocks

% of 
Total US 
Square 
Miles

Road 
Miles 

Contained 
in Those 
Blocks

% of 
Total US 

Road 
Miles

US Total 10,609,302 312,471,327 100.0% 3,550,852 100.0% 6,817,734 100.0%
1 or more 10,433,138 312,044,388 99.9% 2,754,031 77.6% 6,525,357 95.7%
2 or more 10,147,846 310,840,536 99.5% 2,407,597 67.8% 6,091,677 89.4%
3 or more 9,540,945 306,564,207 98.1% 1,920,661 54.1% 5,345,812 78.4%
4 or more 7,837,391 287,707,338 92.1% 1,078,014 30.4% 3,715,965 54.5%
Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only. Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.13
Estimated LTE Coverage by Provider Including Federal Land 

Form 477, Centroid Method, December 2017

% of U.S. Population % of U.S. Road Miles % of U.S. Square Miles

Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.
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10,609,3021,12,471,32AL 100.0% 3,550,852 100.0AL 6,817,734 100.0%
10,433,138 312,044,388 99.9% 2,754,031 77.6% 6,525,357 95.7%w,147,8461110,840,53AL99.5%__254075597 67.8% 6 , 0 9 1 , 6 1
9,540,945 306,564,207 98.1% 11,920,661 54.1% 5,345,812 78.4%

Appendix Figure II.A.12
Estimated LTE Coverage by Census Block Including Federal Land

Form 477, Centroid Method, December 2017

Number of
Providers

with
Coverage in

a Block
US Total
1 or more
2 or more
3 or more
4 or more

Number
of Blocks

POPs
Contained
in Those
Blocks

% of
Total US

POPs

Square
Miles

Contained
in Those
Blocks

'Yo of
Total US
Square
Miles

Road
Miles

Contained
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Blocks

'Yo of
Total US

Road
Miles

av837,39 l j MILL/sii
Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.

Number of Service Providers with
Coverage (December 2017)

Appendix Figure II.A.13
Estimated LTE Coverage by Provider Including Federal Land

Form 477 Centroid Method December 2017
AT&T

Sprint
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Verizon Wireless
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91.3%

98.2%
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70.3%
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89.7%

0% 2 0 %

■ % of U.S. Population

40% 6 0 %
LTE Coverage

■ % of U.S. Road Miles ■  % of U.S. Square Miles

80% 1 0 0 %

Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.14
Estimated LTE Coverage in the U.S. by Service Provider

Form 477, Centroid Method, December 2017

Provider Number 
of Blocks

POPS 
Contained 
in Those 
Blocks

% of 
Total US 

POPs

Square 
Miles 

Contained 
in Those 
Blocks

% of 
Total US 
Square
Miles

Road 
Miles 

Contained 
in Those 
Blocks

% of 
Total 

US 
Road 
Miles

US Total 10,609,302 312,471,327 100.0% 3,550,852 100.0% 6,817,734 100.0%
AT&T 9,614,934 307,000,222 98.2% 2,044,185 57.6% 5,487,898 80.5%
Sprint 7,535,705 285,385,219 91.3% 934,117 26.3% 3,428,669 50.3%
T-Mobile 9,292,861 300,756,476 96.3% 2,038,678 57.4% 5,370,112 78.8%
Verizon 9,992,604 304,842,225 97.6% 2,495,691 70.3% 6,116,214 89.7%
Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.15
Estimated Wireless Coverage by Census Block Including Federal Land in 

Rural vs. Non-Rural Areas 
Form 477, Centroid Method, December 2017

% of U.S. Non-Rural POPs % of U.S. Rural POPs

Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.
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Provider Number
of Blocks

POPS
Contained
in Those
Blocks

% of
Total US

POPs

US Total 10,609,302 3 1 2 , 4 7 1 , 3 2 ~ 0 0 . 0 %
AT&T 9,614,934 307,000,222 9 8 . 2 %
Sprint [7,535,705 2 8 5 , 3 8 5 , 2 1 r 91.3%
T-Mobile 9,292,861 300,756,476 9 6 . 3 %
Verizon r9,992,604 304 ,842 ,21

1 or more

2 or more

3 or more

4 or more

100.0%
99.8%

100.0%
99.1%

99.8%

98.8%

95.3%

Appendix Figure II.A.14
Estimated LTE Coverage in the U.S. by Service Provider

Form 477, Centroid Method, December 2017

Square
Miles

Contained
in Those
Blocks

3,550,852

of
Total US
Square
Miles

Road
Miles

Contained
in Those
Blocks

% of
Total

US
Road
Miles

100.0k. 6,817,734 100.0%1,
2,044,185 5 7 . 6 %  5,487,898 8 0 . 5 %

934,11.11- 26.3% 3 , 4 2 8 , 6 6 2 r  50.3%
2,038,678 5 7 . 4 %  5,370,112 7 8 . 8 %

W 4 9 5 , 6 9 1 7 1  70.3% 6,116,214 - ~
Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.

Number of Service Providers with
Coverage (December 2017)

Appendix Figure II.A.15
Estimated Wireless Coverage by Census Block Including Federal Land in

Rural vs. Non-Rural Areas
Form 477. Centroid Mediad_ December 2017

78.2%

0% 2 0 %  4 0 %  6 0 %  8 0 %  1 0 0 %
Wireless Coverage

a % of U.S. Non-Rural POPs •  % of U.S. Rural POPs

Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.16
Estimated Overall Wireless Coverage in Rural Areas by Census Block Including Federal Land

Form 477, Centroid Method, December 2017

Number 
of 

Providers 
with 

Coverage 
in a 

Block

Number of 
Blocks

POPs 
Contained 
in Those 
Blocks

% of 
Total 

Rural US 
POPs

Square 
Miles 

Contained 
in Those 
Blocks

% of 
Total 

Rural US 
Square 
Miles

Road 
Miles 

Contained 
in Those 
Blocks

% of 
Total 

Rural US 
Rural 
Road 
Miles

US Total 4,937,330 56,094,552 100.0% 2,987,281 100.0% 4,518,876 100.0%
1 or more 4,855,542 56,000,060 99.8% 2,352,992 78.8% 4,372,818 96.8%
2 or more 4,720,318 55,601,116 99.1% 2,123,031 71.1% 4,146,973 91.8%
3 or more 4,333,770 53,472,672 95.3% 1,733,764 58.0% 3,615,513 80.0%
4 or more 3,143,515 43,854,700 78.2% 993,559 33.3% 2,337,027 51.7%
Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.

Appendix Figure II.A.17
Estimated Overall Wireless Coverage in Non-Rural Areas by Census Block Including Federal Land

Form 477, Centroid Method, December 2017

Number 
of 

Providers 
with 

Coverage 
in a Block

Number of 
Blocks

POPs 
Contained in 
Those Blocks

% of 
Total 
Non-

Rural US 
POPs

Square 
Miles 

Contained 
in Those 
Blocks

% of 
Total 
Non-

Rural US 
Square 
Miles

Road 
Miles 

Contained 
in Those 
Blocks

% of 
Total 
Non-

Rural US 
Road 
Miles

US Total 5,671,972 256,376,773 100.0% 563,570 100.0% 2,298,858 100.0%

1 or more 5,667,695 256,366,864 100.0% 557,353 98.9% 2,293,234 99.8%

2 or more 5,656,571 256,299,584 100.0% 546,637 97.0% 2,280,887 99.2%

3 or more 5,623,268 255,991,152 99.8% 520,998 92.4% 2,244,016 97.6%

4 or more 5,464,343 253,371,568 98.8% 452,368 80.3% 2,112,950 91.9%
Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.
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56,094,552W 100.0% 100.0%2 , 9 8 7 , 2 8 1 - " i r m e n  ,518,876
56,000,060 99.8% 2,352,992 78.8% 4,372,818 96.8%
55,601,116 99.1% 2,123,031 71.1% 4,146,973 91.8%
53,472,672 95.3% 1,733,764 58.0% 3,615,513 80.0%
43,854,700 78.2% 993,559 33.3% 2,337,027

Appendix Figure II.A.16
Estimated Overall Wireless Coverage in Rural Areas by Census Block Including Federal Land

Form 477, Centroid Method, December 2017
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Number of
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4,937,330
4,855,542

1114,720,318
4,333,770
3,143,515
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Contained
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Blocks

°A of
Total

Rural US
POPs

Square
Miles

Contained
in Those
Blocks

"A of
Total

Rural US
Square
Miles

Road
Miles

Contained
in Those
Blocks

"A of
Total

Rural US
Rural
Road
Miles

Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.

Appendix Figure II.A.17
Estimated Oyeran Wireless Coverage in Non-Rural Areas by Census Block Including Federal Land

Form 477, Centroid Method, December 2017

Number
of

Providers
with

Coverage
in a Block
US Total
1 or more
2 or more
3 or more
4 or more

Number of
Blocks

POPs
Contained in
Those Blocks

"A of
Total
Non-

Rural US
POPs

15,671,972 256 ,376 ,773  1 0 0 . 0 %

Square
Miles

Contained
in Those
Blocks

563,570

% of
Total
Non-

Rural US
Square
Miles

Road
Miles

Contained
in Those
Blocks

100.0% 2 , 2 9 8 , 8 5 8

% of
Total
Non-

Rural US
Road
Miles
100.0%

5,667,695 256 ,366 ,864  1 0 0 . 0 %  5 5 7 , 3 5 3  9 8 . 9 %  2 , 2 9 3 , 2 3 4  9 9 . 8 %
5,656,571 256 ,299 ,584 1 ~ 1 1 1 1 1 1 1  2,280,887

5,623,268 255 ,991 ,152  9 9 . 8 %  5 2 0 , 9 9 8  9 2 . 4 %  2 , 2 4 4 , 0 1 6  9 7 . 6 %
W 6 , 1 3  2 5 3 , 1 1 =

Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.18
Estimated Wireless Coverage by Provider Including Federal Land in Rural vs. 

Non-Rural Areas:  Form 477, Centroid Method, December 2017

% of U.S. Non-Rural POPs % of U.S. Rural POPs

Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.

Appendix Figure II.A.19
Estimated Rural Wireless Coverage in the U.S. by Service Provider

Form 477, Centroid Method, December 2017

Provider Number of 
Blocks

POPS 
Contained in 
Those Blocks

% of Total 
Rural US 

POPs

Road Miles 
Contained in 

Those 
Blocks

% of Total 
US Rural 

Road Miles

US Total 4,937,330 56,094,554 100.0% 4,518,876 100.0%
AT&T 4,517,284 54,318,840 96.8% 3,932,114 87.0%
Sprint 2,433,438 37,993,681 67.7% 1,615,636 35.8%
T-Mobile 3,806,863 48,090,252 85.7% 3,212,222 71.1%
Verizon 4,506,266 53,382,645 95.2% 3,980,776 88.1%
Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.
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Number of Service Providers with
Coverage (December 2017)

Appendix Figure II.A.18
Estimated Wireless Coverage by Provider Including Federal Land in Rural vs.

Non-Rural Areas: Form 477. Centrnid Methnd. December 2017
AT & T

Sprint

T-Mobile

Verizon Wireless

E

z IIM 67.7%

85.7%

99.9%
96.8%

98.7%

99.0%

98.4%
95.2%

0% 2 0 %  4 0 %  6 0 %
Wireless Coverage

■ % of U.S. Non-Rural POPs ■  % of U.S. Rural POPs

80% 1 0 0 %

Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.

Provider

US Total
AT&T

Appendix Figure II.A.19
Estimated Rural Wireless Coverage in the U.S. by Service Provider

Form 477, Centroid Method, December 2017

Number of
Blocks

I r 4 , 9 3 7 , 3 3 0
4,517,284

E t 1 1 ~ . _   2 , 4 3 3 , 4 3 8
T-Mobile
Verizon

3,806,863

POPS
Contained in
Thos

56,094,5549
54,318,840
37,993,681
48,090,252

M 3 , 3 8 2 , 6 4 5 1

% of Total
Rural US

P 1

Road Miles
Contained in

Those

'Yo of Total
US Rural

Road •  s

100.0%1Er 4,518,876 "1.11100.0°2.
96.8% 3,932,114 8 7 . 0 %
67.7Vall 1,615,636 _ _  35.8%
85.7% 3 , 2 1 2 , 2 2 2  7 1 . 1 %

l a  3 , 9 8 0 , 7 7 6 1
Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.20
Estimated Non-Rural Wireless Coverage in the U.S. by Service Provider

Form 477, Centroid Method, December 2017

Provider Number of 
Blocks

POPS 
Contained in 
Those Blocks

% of Total 
Non-Rural 
US POPs

Road Miles 
Contained 
in Those 
Blocks

% of Total 
Non-Rural 
US Road 

Miles
US Total 5,671,972 256,376,773 100.0% 2,298,858 100.0%
AT&T 5,650,652 256,192,975 99.9% 2,274,979 99.0%
Sprint 5,447,986 252,930,917 98.7% 2,094,551 91.1%
T-Mobile 5,533,901 253,718,966 99.0% 2,194,456 95.5%
Verizon 5,564,286 252,234,658 98.4% 2,244,736 97.6%
Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.21
Estimated LTE Coverage by Census Block Including Federal Land in Rural vs. 

Non-Rural Areas:  Form 477, Centroid Method, December 2017

% of U.S. Non-Rural POPs % of U.S. Rural POPs

Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.20
Estimated Non-Rural Wireless Coverage in the U.S. by Service Provider

Form 477, Centroid Method, December 2017

Provider

US Total
AT&T

T-Mobile
Verizon

Number of
Blocks

~ 7 1 ,  972
5,650,652
5,447,986
5,533,901
5,564,286

POPS
Contained in
Those Blocks

of Total
Non-Rural
US POPs

Road Miles
Contained
in Those

of Total
Non-Rural
US Road

Miles

Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.

Number of Service Providers with
Coverage (December 2017)

Appendix Figure II.A.21
Estimated LTE Coverage by Census Block Including Federal Land in Rural vs.

Nen-Rural Areas: Form 477, Centroid Method, December 2017

0% 2 0 % 40% 6 0 %
LTE Coverage

•  % of U.S. Non-Rural POPs •  % of U.S. Rural POPs

80% 1 0 0 " .

Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.
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Appendix Figure II.A.22
Estimated LTE Coverage in Rural Areas by Census Block Including Federal Land

Form 477, Centroid, December 2017

Number 
of 

Providers 
with 

Coverage 
in a Block

Number 
of Blocks

POPs 
Contained 
in Those 
Blocks

% of 
Total 
Non-

Rural US 
POPs

Square 
Miles 

Contained 
in Those 
Blocks

% of 
Total 
Non-

Rural US 
Square 
Miles

Road 
Miles 

Contained 
in Those 
Blocks

% of 
Total 
Non-

Rural US 
Road 
Miles

US Total 5,671,972 256,376,773 100.0% 563,570 100.0% 2,298,858 100.0%
1 or more 5,662,241 256,336,800 100.0% 550,122 97.6% 2,286,095 99.4%
2 or more 5,637,995 256,163,024 99.9% 527,851 93.7% 2,256,943 98.2%
3 or more 5,578,692 255,463,328 99.6% 494,473 87.7% 2,199,456 95.7%
4 or more 5,301,951 249,623,104 97.4% 407,162 72.2% 1,995,748 86.8%
Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.

Appendix Figure II.A.23
Estimated LTE Coverage in Non-Rural Areas by Census Block Including Federal Land

Form 477, Centroid Method, December 2017

Number 
of 

Providers 
with 

Coverage 
in a 

Block

Number 
of Blocks

POPs 
Contained 
in Those 
Blocks

% of 
Total US 

POPs

Square 
Miles 

Contained 
in Those 
Blocks

% of 
Total US 
Square 
Miles

Road 
Miles 

Contained 
in Those 
Blocks

% of 
Total US 

Road 
Miles

US Total 10,609,302 312,471,327 100.0% 3,550,852 100.0% 6,817,734 100.0%
1 or more 10,433,138 312,044,380 99.9% 2,754,031 77.6% 6,525,357 95.7%
2 or more 10,147,846 310,840,536 99.5% 2,407,597 67.8% 6,091,677 89.4%
3 or more 9,540,945 306,564,200 98.1% 1,920,662 54.1% 5,345,812 78.4%
4 or more 7,837,391 287,707,336 92.1% 1,078,014 30.4% 3,715,965 54.5%
Source:  Based on centroid analysis of December 2017 Form 477 and 2010 Census data.  Note that the number of 
service providers in a census block represents network coverage only.  Network coverage does not necessarily 
reflect the number of service providers that actively offer service to individuals located in a given area.

Wireless Appendices

Appendix Figure II.A.22
Estimated LTE Coverage in Rural Areas by Census Block Including Federal Land

Form 477, Centroid, December 2017
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ijp0.0°/ffláz298,8511m 100.0%i
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117, 9 3 7 1 T
99.6% 4 9 4 , 4 7 3  8 7 . 7 %  2,199,456 9 5 . 7 %

~ 3 / 7 4 7  1 . 1 1 1 3 %
Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.

Appendix Figure II.A.23
Estimated LTE Coverage in Non-Rural Areas by Census Block Including Federal Land

Form 477, Centroid Method, December 2017
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% of
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Miles

100.0%
10,433,138 312,044,380 9 9 . 9 %  2,754,031 7 7 . 6 %  6,525,357 9 5 . 7 %
10,147,846-Z0,840,536 99.5% 2,407,597 6 7 . 8 %  6,091,677
9,540,945 306,564,200 9 8 . 1 %  1,920,662 5 4 . 1 %  5,345,812 7 8 . 4 %
7,837,391 2g r07 ,331=52 .1%:11 - , 078 ,0147

Source: Based on centroid analysis of December 2017 Form 477 and 2010 Census data. Note that the number of
service providers in a census block represents network coverage only. Network coverage does not necessarily
reflect the number of service providers that actively offer service to individuals located in a given area.
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