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MEMORANDUM  

This report was prepared by Adam Clark of the Communications & Water Policy Branch 

of the Office of Ratepayer Advocated (ORA) under the general supervision of Program & 

Project Supervisor, Ana Maria Johnson. A statement of qualifications from Adam Clark is 

presented in Attachment A to this testimony. ORA is represented in this proceeding by legal 

counsel, Travis Foss.  

This supplemental testimony is comprised of the following chapters: 

Chapter Description 

I  

Introduction : A brief introduction to the issues at hand, including the 

assessment of competition in the telecommunications marketplace and the 

importance of separately evaluating broadband services with advanced 

communications capabilities. This chapter also presents the questions that 

this testimony seeks to address, including the substitutability of mobile 

data service and wireline broadband services. 

II  

Discussion: Presents the Federal Communications Commissionôs 

declaration that mobile data services and wireline broadband services are 

commentary services, not substitutes. This chapter also analyzes the 

capabilities of mobile data services as compared to wireline broadband 

services, the manner in which providers sell the services, the manner in 

which users utilize the services, the cost of service, and the purchasing 

habits of consumers.  

III  
Conclusion: A brief conclusion recapping main points and concluding 

that mobile data service is not a substitute for wireline broadband service. 
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EXECUTIVE SUMMARY  1 

The November 12, 2015 Order Instituting Investigation into the State of Competition 2 

Among Telecommunications Providers in California, and to Consider and Resolve Questions 3 

Raised in the Limited Rehearing of Decision 08-09-042 (ñCompetition OIIò) explains the 4 

California Public Utilities Commissionôs (ñCPUCò or ñCommissionò) intent to gather 5 

information about the state of competition in the telecommunications marketplace in California 6 

and assess whether competition exists and if it has produced just and reasonable prices.
1
 7 

In the Competition OII, the Commission asks if wireless and wireline services are 8 

substitutes in the data markets, and ï if so ï to what extent?
2
  The Commission also asks, 9 

ñéwhether there are barriers to such substitution, and what the limits of such substitution might 10 

be.ò
3
 This testimony evaluates wireless mobile data services

4
 as compared to wireline broadband 11 

services. I discuss reports and data from the FCC and CPUC, data submitted by service providers 12 

in response to the CPUCôs Information Requests,
5
 and other relevant data from publicly 13 

available sources. This testimony compares service availability, speeds, functional capabilities, 14 

prices and consumer choices. As demonstrated below, these service elements make mobile data 15 

service a complement to, rather than a substitute for, wireline broadband service.   16 

Key Findings 17 

¶ In September 2015, the CPUC submitted comments to the Federal 18 

Communications Commission (FCC) that include detailed, 19 

technical data indicating that mobile data services are not a 20 

sufficient substitute to wireline broadband services. 21 

¶ The FCC recently declared that mobile data services and wireline 22 

broadband services are complementary services, and not functional 23 

                                                 
1
 Order Instituting Investigation into the State of Competition Among Telecommunications Providers in 

California, and to Consider and Resolve Questions Raised in the Limited Rehearing of Decision 08-09-
042, I.11-15-007 (Issued November 12, 2016) at 13 (hereinafter, ñCompetition OIIò). 

2
 Id. at 13. 

3
 Id. at 13. See Footnote 42. 

4
 The phrase ñmobile data servicesò refers to broadband services that connect an end user to the Internet 

or other IP applications through a mobile network, irrespective of data transfer speeds. 

5
 Competition OII at Appendix B. 
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substitutes. The FCC also declared advanced telecommunications 1 

capability should be deemed deployed only in areas where 2 

consumers have access to both services. 3 

¶ Wireline broadband far outperforms mobile data services in terms 4 

of maximum, minimum and average data transfer speeds. Wireline 5 

broadband services frequently exceed speeds of 25 Mbps 6 

download and 3 Mbps upload. 7 

¶ Mobile data service with speeds of at least 25 Mbps download and 8 

3 Mbps upload is available in only 2% to 4% of the service areas 9 

of the four main providers.  10 

¶ Mobile data services do not match the quality of wireline 11 

broadband services according to various technical measures, 12 

including: latency, packet loss rates, consistency, and TCP failure 13 

rates. 14 

¶ Providers of mobile broadband services frequently impose ñdata 15 

capsò that limit the amount of data end-users consume each month; 16 

wireline broadband service providers usually do not impose such 17 

restrictions, or ï if they do ï the limits are far more lenient.  18 

¶ Consumers use mobile data services and wireline broadband 19 

services for different purposes, suggesting the services are 20 

complementary.   21 

¶ After accounting for differences in data allowances or download 22 

speeds, mobile data services are significantly more expensive than 23 

wireline broadband services. 24 

¶ Consumers frequently purchase both mobile data service and 25 

wireline broadband service.  26 

¶ Considering mobile data service a substitute for wireline 27 

broadband service will disproportionately harm low-income and 28 

disadvantaged communities. 29 

Organization of Report 30 

Chapter I of this report contains a brief introduction to the issues at hand, including the 31 

assessment of competition in the telecommunications marketplace and the importance of 32 

separately evaluating data services with advanced communications capabilities. This chapter also 33 
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presents the questions that this testimony seeks to address, including the substitutability of 1 

mobile data service and wireline broadband services. 2 

Chapter II presents the FCCôs declaration that mobile data services are commentary, and 3 

not substitutes to, wireline broadband services. This chapter also analyzes the capabilities of 4 

mobile data services as compared to wireline broadband services, the manner in which providers 5 

sell the services, the manner in which users utilize the services, the cost of service, and the 6 

purchasing habits of consumers.  7 

Chapter III recaps the main points presented throughout this report, and concludes that 8 

mobile data service is not a substitute for wireline broadband service. 9 
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I. INTRODUCTION  1 

In order for the Commission to assess the state of competition in the telecommunications 2 

marketplace in California, it must first carefully identify the relevant services as well as the 3 

needs and preferences of consumers. As an initial step, the Commission explicitly notes the 4 

evolution of the public switched telephone network into a multi-service platform capable of 5 

providing a variety of voice, video and data services to consumers.
6
 The Commission also 6 

recognizes the recent regulatory changes at the federal level, including the reclassification of 7 

broadband as a telecommunications service by the FCC.
7
 As a result, the CPUC intends to 8 

evaluate the role of broadband in the telecommunications marketplace in California.
8
 9 

Broadband services providing advanced telecommunications capabilities are the 10 

cornerstone of the telecommunications industry. These services provide a wide array of functions 11 

essential to everyday life, including applications related to emergency services, healthcare, 12 

commerce, education, and employment. Today, service providers provision broadband services 13 

to consumers through a variety of platforms, including: digital subscriber lines (DSL), cable 14 

modems, satellite, fiber and wireless technologies.
9
 These various platforms provide different 15 

levels of functionality, as is discussed below. To best serve the public interest, the CPUC should 16 

assess competition in the telecommunications marketplace with regard to reliable, high quality 17 

data services that provide advanced telecommunications capabilities. 18 

Section 706 of the 1996 Federal Telecommunications Act defines the term advanced 19 

telecommunications capability as, ñhigh-speed, switched, broadband telecommunications 20 

capability that enables users to originate and receive high-quality voice, data, graphics, and video 21 

telecommunications using any technology.ò
10

 The FCC set the current speed benchmark for 22 

                                                 
6
 Competition OII at 8. 

7
 Id. at 8. 

8
 Id. at Appendix B. 

9
 FCC Consumer Guide: Getting Broadband, Consumer and Governmental Affairs Bureau (November 4, 

2015) at 1. Available at http://transition.fcc.gov/cgb/consumerfacts/highspeedinternet.pdf.  

10
 See 47 U.S.C. § 1302(d)(1). 

http://transition.fcc.gov/cgb/consumerfacts/highspeedinternet.pdf
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wireline (fixed) broadband services with advanced telecommunications capabilities at 25 Mbps 1 

download and 3 Mbps upload (25/3 Mbps).
11

  2 

In the Competition OII, the Commission asks ñ[h]ow much competition is there for 3 

advanced telecommunications services at the present national standard of 25 Mbps down (and 3 4 

Mbps up)?ò
12

 The Commission also asks if  wireless and wireline services are substitutes in the 5 

data markets, and ï if so ï to what extent?
13

  Further, the Commission asks, ñéwhether there are 6 

barriers to such substitution, and what the limits of such substitution might be.ò
14

 ORA testimony 7 

of Dr. Lee Selwyn addresses these questions with respect to voice services.  8 

This testimony evaluates wireless mobile data services as compared to wireline 9 

broadband services like cable modem, fiber, and DSL. I discuss reports and data from the FCC 10 

and CPUC, data submitted by service providers in response to the CPUCôs Information 11 

Requests,
15

 and other relevant data from publicly available sources. This testimony compares 12 

service availability, speeds, functional capabilities, prices and consumer choices. As 13 

demonstrated below, these service elements make mobile broadband service a complement to, 14 

rather than a substitute for, wireline broadband services.   15 

 16 

                                                 
11

 In the Matter of Inquiry Concerning the Deployment of Advanced Telecommunications Capability to 
All Americans in a Reasonable and Timely Fashion, and Possible Steps to Accelerate Such Deployment 
Pursuant to Section 706 of the Telecommunications Act of 1996, as Amended by the Broadband Data 
Improvement Act, 2016 Broadband Progress Report, GN Docket No. 15-191, FCC 16-6, (rel. Jan. 29, 
2016) (hereinafter, ñ2016 Broadband Progress Reportò) at 3. 

12
 Competition OII at 13. 

13
 Id. at 13. 

14
 Id. at 13. See Footnote 42. 

15
 Competition OII at Appendix B. 
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II.  DISCUSSION 1 

In several instances, the Commission correctly recognizes that mobile data services are 2 

likely not a substitute to wireline broadband services. For example, the Competition OII states: 3 

ñA majority of Americans subscribe to wireless phone service, 4 

although many may subscribe to another broadband or telephone 5 

service for increased reliability, accessibility in the home, and/or 6 

the increased bandwidth available through fiber and coaxial cable. 7 

It has been said that more spectrum is available on one strand of 8 

fiber than on all spectrum deployed today for wireless 9 

communication in the United Statesé While some wired 10 

broadband providers, particularly those using cable or fiber, may 11 

offer broadband speeds for 50, 100, 500 Mbps symmetrical or 12 

more, few wireless broadband services offer speeds of more than 13 

25 Mbps down, and fewer offer 25 Mbps up.  These differences in 14 

speed, capability, and availability may influence 15 

telecommunications and broadband competition, particularly 16 

as high-bandwidth applications and uses (tele-education and 17 
tele-medicine, for instance) become more prevalent.  The 18 

impact of data usage caps on some services and not others will also 19 

be examined.ò
16

 20 

Furthermore, in September 2015, the Commission submitted comments to the FCC that 21 

include detailed, technical data indicating that mobile data service is not a sufficient substitute to 22 

wireline broadband service.
17

 Those comments are attached hereto as Attachment B. The 23 

Commissionôs analysis of mobile data services in California includes recommendations on how 24 

and what to measure to determine the quality and reliability of mobile data services. 25 

The CPUC ultimately recommended, ñéthe FCC defer its decision on including mobile 26 

data services in its definition of advanced telecommunications capability until the FCC confirms 27 

that it has reliable mobile data, and has first set mobile performance benchmarks.ò
18

 The CPUC 28 

made this recommendation based, in part, on the findings and analysis of the CalSPEED data: 29 

                                                 
16

 Competition OII at 13 and 14. See Footnote 42. (Emphasis added.) 

17
 Comments of the California Public Utilities Commission, In the Matter of In Inquiry Concerning the 

Deployment of Advanced Telecommunications Capability to All Americans in a Reasonable and Timely 
Fashion, and Possible Steps to Accelerate Such Deployment Pursuant to Section 706 of the 
Telecommunications Act of 1996, as Amended by the Broadband Data Improvement Act, GN Docket No. 
15-191, (September 15, 2015) (hereinafter, ñSeptember 2015 Commentsò) at 3. 

18
 CPUCôs September 2015 Comments to the FCC at 3. 
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 ñCPUC Communications Division (CD) staff (Staff) have been 1 

studying broadband measurement techniques, particularly with 2 

regard to mobile broadband service, for several years. Staff has: 1) 3 

created and implemented CalSPEED, a project to measure mobile 4 

data services throughput, quality and reliability data for the four 5 

national carriers; 2) published a mobile crowd-sourcing 6 

application; and 3) performed semi-annual field testing of mobile 7 

broadband service quality in urban, rural and tribal areas 8 

throughout the state of California.  Every six months since 2012, 9 

CPUC Staff have collected approximately 2,000,000 test results at 10 

the same 1,986 locations throughout Californiaé. In addition, 11 

CPUC Staff have developed an on-line tool, CalSPEED.org, to 12 

collect fixed broadband service speed, quality and reliability 13 

information using the same testing protocol as our mobile app.ò
19

 14 

CDôs findings also incorporate analysis performed by CPUC consultant Ken Biba at 15 

Novarum, Inc., and CPUC consultants at California State University at Monterey Bay and the 16 

Geographic Information Center at CSU Chico. Mr. Bidaôs analyses of Fall 2014 CalSPEED 17 

data
20

 and Spring 2015 CalSPEED data
21

 are attached hereto as Attachment C and Attachment 18 

D, respectively. The Section II-B below, which discusses the technical limitations of mobile data 19 

service, incorporates CDôs findings. 20 

A. The FCC Declares Mobile Data Services are Not a Functional 21 

Substitute for Wireline Broadband Service 22 

Recently, the FCC released its 2016 Broadband Progress Report concluding that mobile 23 

data services are not a functional equivalent to wireline broadband services.
22

 The FCC states: 24 

ñWe find that today fixed and mobile data services are often used 25 

in conjunction with one another and, as such, are not functional 26 

substitutes. We base this finding on the capabilities both services 27 

offer to consumers, the manner in which these services are 28 

marketed to and used by consumers, and evidence suggesting that 29 

consumers overwhelmingly purchase both services when they have 30 

the financial means. Taken together, fixed and mobile data services 31 

                                                 
19

 Id. at 2. 

20
 Biba, Ken, CalSPEED: California  Mobile Broadband ï An Assessment ï Fall 2014 (June 2015) 
(hereinafter, ñ2014 CalSPEED Reportò). 

21
 Biba, Ken, CalSPEED: California  Mobile Broadband ï An Assessment ï Spring 2015 (December 
2015) (hereinafter, ñ2015 CalSPEED Reportò). 

22
 2016 Broadband Progress Report at 12. 
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are currently tailored to serve different consumer needs. Finally, 1 

we find that fixed and mobile data services each provide essential 2 

components of advanced telecommunications capability, and that, 3 

as such, advanced telecommunications capability should be 4 

deemed deployed only in areas where consumers have access to 5 
both services as defined herein.ò

23
 6 

As stated above, the FCC relied on three categories of evidence to determine that mobile 7 

and wireline broadband services are complements and not substitutable services: 8 

1. The capabilities of wireline versus mobile data services; 9 

2. Service constraints and day-to-day utility; and, 10 

3. Consumer behavior. 11 

The sections below discuss these three categories of evidence and incorporate the FCCôs 12 

underlying data, CDôs findings from the CalSPEED project, data submitted by the service 13 

providers in response to the Commissionôs Information Requests, and other relevant data from 14 

publically available sources. 15 

B. Mobile and Wireline Broadband are Not Substitutes Due to the 16 

Unique Capabilities of Each Service 17 

Mobile data services and wireline broadband services each provide consumers with 18 

connectivity to the Internet and the ability to utilize other IP-enabled applications. Mobile service 19 

provides end users with the unique benefit of an untethered and mobile connection, but generally 20 

fails to match the performance level of wireline service (as is discussed below). As a result, 21 

wireline and mobile data services provide dissimilar, yet partially overlapping, capabilities. This 22 

dynamic is evidence that mobile data services and wireline broadband services are compliments, 23 

rather than functional substitutes.  24 

1. Service Availability 25 

Service availability is the most important characteristic of any broadband service. A 26 

broadband service must be available in order for consumers to utilize the various capabilities of 27 

that service. The Commission seeks to assess competition between broadband service providers 28 

                                                 
23

 2016 Broadband Progress Report at 12. (Emphasis added.) 
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offering speeds of at least 25/3 Mbps.
24

 Mobile data service with speeds of 25/3 Mbps is not 1 

available in the vast majority of the state. CalSPEED data demonstrates that mobile data service 2 

at speeds of 25/3 Mbps is available in 4% of Verizon Wirelessô coverage area, and in less than 3 

2% of areas served by Sprint, T-Mobile and AT&T.
25

 4 

Even considering the modest speed of 6 Mbps download and 1.5 Mbps upload, the 5 

availability of mobile data services is far behind the availability of wireline services. In 6 

California, nearly 98% of urban households are served by wireline broadband at speeds of at 7 

least 6 Mbps download and 1.5 Mbps upload.
26

 In contrast, only 16% of urban households were 8 

served by mobile data services at those speeds.
27

 A similar juxtaposition is true for rural 9 

households, as well. Nearly 43% of rural households are served by wireline broadband at speeds 10 

of at least 6 Mbps download and 1.5 Mbps upload, while only 15% are served by mobile data 11 

services at similar speeds.
28

 Clearly, the availability of wireline broadband far exceeds that of 12 

mobile data services even at the modest speeds of 6 Mbps download and 1.5 Mbps upload. 13 

2. Data Transfer Speeds 14 

The Competition OII notes the FCCôs recent update to the definition of advanced 15 

telecommunications capabilities to include benchmark broadband speeds of 25/3 Mbps.
29

  As 16 

mentioned above, the Commission notes, ñ[w]hile some wired broadband providers, particularly 17 

those using cable or fiber, may offer broadband speeds for 50, 100, 500 Mbps symmetrical or 18 

more, few wireless broadband services offer speeds of more than 25 Mbps down, and fewer offer 19 

25 Mbps up.ò
30

 Indeed, wireline broadband far outperforms mobile data services in terms of data 20 

transfer speeds.  21 

                                                 
24

 Competition OII at 13. 

25
 2015 CalSPEED Report at 7. 

26
 California Advanced Services Fund 2015 Annual Report, Communications Division, California Public 

Utilities Commission (April 1, 2016) at 3. 

27
 Id. at 3. 

28
 Id. at 3.  

29
 Competition OII at 8. See also, 2016 Broadband Progress Report at 3. 

30
 Competition OII at 13 and 14. See Footnote 42. 
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The four large largest providers serve over 32.4 million mobile data subscriptions in 1 

California. The Table 1 below depicts the distribution of those subscriptions according to the 2 

average speed of the mobile data service. 3 

Table 1. Mobile Data Subscriptions by Speed Tier (California)
31

 4 

Download Speed 

Tier  Upload Speeds 

Total 

Subscribers 

Percent of 

Subscriptions 

Less than 2 Mbps Less than 0.4 Mbps 2,305,997 7.1% 

2 to 5.9 Mbps Less than 3.4 Mbps 10,801,706 33.3% 

6 to 9.9 Mbps Less than 3.4 Mbps 6,044,062 18.6% 

10 to 12.9 Mbps Less than 3.4 Mbps 13,324,760 41.0% 

 5 

As shown above, the average speeds for mobile data services in California generally do 6 

not exceed 13 Mbps download and 3.5 Mbps upload. Conversely, wireline broadband with 7 

speeds of at least 25/3 Mbps is available to 94% to Californiaôs households.
32

  And while 8 

technological advancements will eventually elevate speeds for both mobile and wireline services, 9 

recent trends demonstrate that mobile speeds have dramatically decreased in recent years.
33

 10 

CDôs CalSPEED data demonstrates: 11 

Major carriers are showing decreasing mean throughput. This 12 

slowdown in performance has been apparent for the last two 13 

measurement rounds and appears to be a trend. Detailed analysis 14 

suggests this is coming from throttling high performance resultsé 15 

This trend of decreasing throughput appears not to be isolated to 16 

just one geographic category.
34

  17 

Todayôs mobile data services do not provide speeds sufficient to accommodate all of the 18 

advanced capabilities that are possible with wireline broadband services, such as telemedicine, 19 

                                                 
31

 Customers do not necessarily subscribe to a speed tier; rather, service providers reported the actual 
(average) speeds experienced per subscription of mobile data service based on the results from the FCCôs 
Measuring Broadband America program or some other measurement of past performance. Table 1 
includes mobile data subscriptions of AT&T, Sprint, T-Mobile & Verizon Wireless as of December 31, 
2015. See, responses to the CPUC Information Request no.7 (March 15, 2016).   

32
 Direct Testimony of Dr. Lee L. Selwyn on behalf of ORA (June 1, 2016) at 47 in Table 8. 

See also, California Advanced Services Fund 2015 Annual Report, Communications Division, California 
Public Utilities Commission (April 1, 2016) at 38. 

33
 2015 CalSPEED Report at 3. 

34
 Id. at 1-4. 
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remote education and high definition video streaming. The FCC set the benchmark for wireline 1 

broadband services providing advanced telecommunications capabilities at 25/3 Mbps in order to 2 

account for the needs of the average household.
35

 As noted above, mobile data services rarely 3 

offers speeds greater than 6 Mbps download. Thus, mobile data services do not provide the same 4 

capabilities as wireline broadband services.   5 

3. Quality of Service 6 

Data transfer speeds are only one piece of the puzzle when assessing the capabilities of 7 

broadband services. A more accurate assessment of a particular broadband service should 8 

include additional metrics to more accurately gauge the capabilities and quality of the service.   9 

For example, the CPUC urges the use of latency and consistency as part of the criteria defining 10 

ñadvanced telecommunications capabilityò for both wireline and mobile data services.
36

 11 

In addition to data transfer speeds, the capabilities of a broadband service (mobile or 12 

otherwise) also depend on the following factors: 13 

¶ Latency ï The delay from input to outcome; the amount of time it 14 

takes for a packet of data to travel across a network, from one 15 

designated point to another. 16 

¶ Packet Loss Rate ïThe rate at which one or more transmitted 17 

packets fails to arrive at their destination.  18 

¶ Consistency ï Transmission Control Protocol (TCP) throughput 19 

variation; Average actual data transfer speed expressed as a 20 

percentage of maximum data transfer speed. 21 

¶ Reliability  ï The rate at which a device fails to establish a 22 

connection with an Internet protocol address; when an end-user is 23 

unable to access a web site on their broadband connected device. 24 

i. Latency & Packet Loss Rate 25 

Latency measures the amount of time it takes for a packet of data to travel across a 26 

network, from one designated point to another. The Packet Loss Rate is similar, but instead 27 

measures the rate at which data packets fail to arrive at their destination.  28 

                                                 
35

 2015 Broadband Progress Report at 3. 

36
 CPUCôs September 2015 Comments to the FCC at 20. 
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Latency and packet loss rates are two important measures of the quality of broadband 1 

connections. For both factors, a lower measurement indicates a higher quality of service. Poor 2 

latency and/or packet loss rates can hinder or preclude certain capabilities of a broadband 3 

connection, even if the connection provides fast data transfer speeds. Highly interactive or real 4 

time applications, like video and voice communications, require sufficient latency and packet 5 

loss rates to function properly.  6 

Wireline broadband connections have low latency and low packet loss rates, even during 7 

times of peak usage.
37

 As such, wireline broadband services are well suited to accommodate 8 

highly interactive applications, including IP-enabled voice communications (VoIP). Conversely, 9 

wireless data services frequently operate with much higher (lower quality) latency and packet 10 

loss rates than wireline services, as discussed below.  11 

In its assessment of CalSPEED data, CD measured the latency and packet loss rates of 12 

mobile services to calculate a ñMean Opinion Scoreò (MOS) for various locations.
 38

 CD uses the 13 

MOS to determine if the quality of a connection is sufficient for VoIP applications. The MOS is 14 

a value between zero and five, with five representing the optimal score and four representing the 15 

lowest acceptable performance for VoIP communications.
39

   16 

The four major mobile data service providers failed to achieve MOS scores of four or 17 

better ï indicating the service is not suitable for VoIP communications ï in five to 25% of tested 18 

locations throughout the state.
40

 The CalSPEED data also demonstrates that mobile data service 19 

is not suitable for VoIP communication in a significant percentage of rural and tribal areas.
41

 T-20 

Mobileôs service is not suitable for VoIP communications at nearly 35% of rural locations where 21 

service is available, and Sprintôs service is not suitable in 20% of rural locations where service is 22 

                                                 
37

 FCC, 2015 Measuring Broadband America Fixed Broadband Report: A Report on Consumer Fixed 
Broadband Performance in the United States (hereinafter, ñ2015 Measuring Broadband Reportò) at 17-
19. Available at https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-
broadband-america-2015  

38
 CPUCôs September 2015 Comments to the FCC at 5 to 7. 

39
 VoIP communications refers to over-the-top applications allowing for IP-enabled voice services, and 

does not refer to standard cellular phone voice service. Refer to CPUCôs September 2015 Comments to 
the FCC at 5. See Footnote 11. 

40
 2015 CalSPEED Report at 11. 

41
 Id. at 11. 

https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-broadband-america-2015
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-broadband-america-2015
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available. Tribal lands fared worse than rural areas. T-Mobileôs service is not suitable for VoIP 1 

communications at almost 80% of tribal lands where service is available. Even Verizonôs service 2 

is not suitable for VoIP communications throughout nearly a quarter of tribal lands where service 3 

is available. 4 

ii.  Consistency 5 

Consistency conveys a broadband connectionôs actual data transfer speeds expressed as a 6 

percentage of the maximum data transfer speed. In other words, consistency measures the 7 

stability of a broadband connectionôs speed. A lower consistency score indicates that a 8 

connectionôs speed fluctuated, while a higher level of consistency indicates the connection 9 

provided steady data transfer speeds.  10 

Wireline broadband connections offer fairly high rates of consistency, especially cable 11 

and fiber services, as noted by the FCC: 12 

ñCustomers of Cablevision, Comcast, or Verizon Fiber (FiOS) 13 

experienced actual download speeds that are very consistent; over 14 

80% of their customers experienced actual download speeds at or 15 

above advertised download speeds during at least 80% of the peak 16 

usage period.ò
42

 17 

Mobile data services, on the other hand, do not offer the same high levels of consistency 18 

as wireline services. CDôs CalSPEED data indicates that the maximum, minimum and average 19 

upload or download speeds are not representative of the consumer experience.
43

 The data transfer 20 

speeds of a mobile data service can vary widely depending on a host of factors. CDôs 2014 21 

CalSPEED Report notes the performance of a mobile data service varies depending on the 22 

following factors: 23 

¶ Location of the end user; 24 

¶ Choice of carrier; 25 

¶ Location of the used server; 26 

¶ Session Variation; and, 27 

¶ Time of day.
44

 28 

                                                 
42

 2015 Measuring Broadband Report at 16. 

43
 CPUCôs September 2015 Comments to the FCC at 2. 

44
 2014 CalSPEED Report at 3. 
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The 2014 CalSPEED Report concludes that variance between 25% and 50% can be 1 

considered ñtypicalò for mobile data service.
45

 This problem is even more pronounced in rural 2 

areas, where speeds at a particular location can vary by more than 200% within a 30 minute 3 

timeframe.
46

 The 2015 CalSPEED Report reaffirmed these conclusions, and only found ñmodest 4 

improvementò on the very high end of the variation.ò
47

  5 

The issue of poor speed consistency is compounded because mobile data services 6 

generally offer data transfer speeds that already fall well below the speeds of many wireline 7 

broadband connections, as previously noted.
48

 In all, the capabilities of mobile data services are 8 

potentially impaired by poor consistency, especially for speed sensitive applications, as 9 

compared to wireline broadband services.  10 

iii.  Reliability  11 

The reliability of a broadband connection measures the frequency of functional 12 

availability. A ñTCP failure rateò is a commonly used assessment of broadband reliability.
49

 A 13 

TCP failure rate measures the rate at which a TCP connection failure occurs when a user is 14 

attempting to access a website from a mobile browser.  15 

Mobile data services are reliant on a signal from a radio access network, and signal 16 

conditions or fluctuations correlate with connection failures and loss.
50

 As a result, mobile data 17 

services can experience high TCP failure rates, which indicate low levels of service reliability. 18 

Most notably, rural areas experience TCP connection failures at four times the rate of urban 19 

                                                 
45

 Id. at 9. 

46
 CPUCôs September 2015 Comments to the FCC at 9. 

47
 2015 CalSPEED Report at 9-10. 

48
 Refer to Section II-B-2 of this report. 

49
 2015 CalSPEED Report at 9. See Footnote 7: ñThe fundamental reliable connection service for the 

Internet is TCP - Transmission Control Protocol. It provides reliable delivery of an ordered stream of 
bytes and is the foundation service for web browsing, most streaming media services, email, IM and most 
other user Internet services. CalSPEED measures TCP quality in several ways: the failure rate of making 
a connection, and the consistency of the throughput during the connection - throughput variation.ò 

50
 Baltrunas, Elmokashfi and Kvanlbein, Measuring the Reliability of Mobile Broadband Networks, 

Simula Research Laboratory (November 2014) at 46. Available at 
http://dx.doi.org/10.1145/2663716.2663725.  

http://dx.doi.org/10.1145/2663716.2663725
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areas.
51

 CalSPEED data demonstrates that all four of the leading mobile data services providers 1 

experience TCP failure rates in excess of 10% (statewide), and above 15% in rural areas.
52

  2 

High TCP failure rates can impair the capabilities of the mobile data services to the point 3 

of sporadic inoperability. As a result, consumers cannot always rely on mobile data services to 4 

sufficiently replace wireline broadband services.  5 

4. Urban vs Rural Areas 6 

CalSPEED data show that the quality of mobile data services in rural areas significantly 7 

and consistently trails that of urban areas, across nearly all metrics (including data transfer 8 

speeds, latency, packet loss, and TCP failure rate).
53

 The lesser quality of service is due, at least 9 

in part, to the older radio access technology and slower backhaul serving rural areas.
54

 These 10 

legacy networks only offer very poor quality mobile data services due to dramatically longer 11 

latencies and much slower speeds.
55

 VoIP services are nearly impossible on these legacy 12 

networks and streaming video service unlikely to deliver acceptable quality. Unfortunately, older 13 

legacy networks are no longer being replaced with newer technologies at a significant rate, if at 14 

all.
56

  15 

Long Term Evolution (LTE) is a 4G wireless communications standard associated with 16 

some of the highest quality mobile data services available today.
57

 Each of the four major mobile 17 

data service providers offers LTE service in urban areas with higher population density, but do 18 

not provide LTE service in approximately 30% to 64% of their rural service territory.
58

 An 19 

analysis of CalSPEED data from 2015 finds that LTE penetration has peaked in both urban and 20 

rural areas,
59

 which suggests many rural areas will continue to receive a lower quality of service. 21 

                                                 
51

 2015 CalSPEED Report at 9. 

52
 Id. at 9. 

53
 2014 CalSPEED Report at 12-13. See also, 2015 CalSPEED Report at 9 and 11-12. 

54
 CPUCôs September 2015 Comments to the FCC at 6. 

55
 2015 CalSPEED Report at 12. 

56
 Id. at 11. 

57
 See http://www.verizonwireless.com/support/4g-mobile-broadband-faqs/. 

58
 2014 CalSPEED Report at 13. 

59
 2015 CalSPEED Report at 12. 

http://www.verizonwireless.com/support/4g-mobile-broadband-faqs/
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C. The Manner in Which Mobile and Wireline Broadband Services 1 

Are Sold to and Used by Consumers Indicates the Services Are 2 

Not Substitutes 3 

Mobile data services differ from wireline broadband services due to dissimilar pricing 4 

models and cost of service. The dissimilar pricing conventions, in conjunction with the 5 

aforementioned differences in capabilities, affect the ways in which consumers utilize the 6 

services. As a result, consumers use mobile data services and wireline broadband services for 7 

different needs and purposes. This dynamic is additional evidence that mobile data service is not 8 

an adequate substitute for wireline broadband service.  9 

1. Data Caps 10 

Mobile data services do not provide the same level of functionality as wireline broadband 11 

services, in part, due to restrictions on total data consumption per month. Service providers 12 

frequently limit the capabilities of mobile data services by placing restrictions, called ñData 13 

Caps,ò on total data consumption per month. These restrictions are meant to address certain 14 

limitations of mobile data services networks. Mobile data services networks function with 15 

stricter capacity and congestion limitations than wireline broadband networks.
60

 Wireline 16 

broadband services frequently do not have Data Caps, and, when they do, the caps are usually 17 

significantly higher than those associated with mobile data services.
61

  18 

Data Caps directly affect how consumers utilize broadband services, as evidenced by the 19 

stark differences in the average amount of data consumed on mobile versus wireline broadband 20 

services. Fixed (including wireline) broadband consumers use an average of 57.4 gigabyte (GB) 21 

of data per month per household,
62

 while mobile data consumers use 1.9 GB of data per month.
63

 22 

This disparity is significant even after accounting for the possibility of multiple users in a single 23 

household. This disparity in data consumption is evidence that consumers use mobile and 24 

                                                 
60

 2016 Broadband Progress Report at 15. 

61
 Id. at 15. 

62
 Sandvine Incorporated ULC, Global Internet Phenomena Report: 2H 2014 (November 21, 2014) at 5. 

Available at https://www.sandvine.com/downloads/general/global-internet-phenomena/2014/2h-2014-
global-internet-phenomena-report.pdf.  

63
 GSM Association. The Mobile Economy North America 2015 (2015) at 11. Available at 

http://gsmamobileeconomy.com/northamerica/. 

https://www.sandvine.com/downloads/general/global-internet-phenomena/2014/2h-2014-global-internet-phenomena-report.pdf
https://www.sandvine.com/downloads/general/global-internet-phenomena/2014/2h-2014-global-internet-phenomena-report.pdf
http://gsmamobileeconomy.com/northamerica/
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wireline broadband services for different purposes. For example, T-Mobile, a leading mobile 1 

data services provider, explains: 2 

ñ[C]onsumers generally access different content and services on 3 

different devices depending on the nature of their broadband 4 

connection. For example, fixed services allow consumers to view 5 

high definition video for larger screens and download and share 6 

large files, while mobile data services powers smartphones, 7 

wearable devices, mobile health monitoring, video suitable for 8 

smaller screens and countless location-based services.ò
64

 9 

Additionally, a recent survey of 2,149 Americans found that, ñpeople have clear views 10 

about which applications are better suited to different means for going onlineé [and] those with 11 

both a home broadband connection and a smartphone prefer to use the former for looking for 12 

information, watching video, or shopping, while the latter is used more for straying in touch with 13 

others.ò
65

 That study, which is attached hereto at Attachment E, also concludes that consumers 14 

view home broadband service and smartphones as complementary means to access the Internet.
66

 15 

Figure 1 below depicts the top 15 types of mobile applications and websites accessed by 16 

smartphone users as of September 2015. 17 

                                                 
64

 See Reply Comments of T-Mobile USA, Inc in FCC GN Docket No. 15-191 (September 30, 2015) at 3. 

65
 John Horrigan, PhD, Smartphones and Broadband: Tech Users See Them as Complements and Very 

Few Would Give Up Their Home Broadband Subscription in Favor of Their Smartphone (November 
2014) at 6. 

66
 Id. at 2. 
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Figure 1. Top 15 Uses for Mobile Data on Smartphones
67

 1 

 2 

Consumers use mobile data services for applications that are conducive to mobile service 3 

and devices. As such, the top 15 applications of mobile data services do not include many data-4 

intensive applications that require a high-quality broadband connection. Advanced 5 

telecommunication capabilities, which mobile data services generally do not (independently) 6 

provide, include many data-intensive applications, such as high definition video streaming, 7 

online gaming, video conferencing, VoIP, telehealth, telecommute and various educational 8 

applications. Consumers usage patterns provide further evidence that mobile data services, 9 

although extremely useful, do not sufficiently accommodate those data-intensive applications. 10 

This is additional evidence that mobile data services are not a sufficient substitute for wireline 11 

broadband services. 12 

2. Cost of Service 13 

The price of mobile data service depends on many factors; service providers offer various 14 

levels of service at different price points, and frequently change prices or offer limited-time 15 

promotional pricing.
68

 On average, mobile data subscribers pay $69 per month (excluding taxes 16 

                                                 
67

 FCCôs 2015 Mobile Competition Report at 94. 

68
 In the Matter of Implementation of Section 6002(b) of the Omnibus Budget Reconciliation Act of 1993 

and Annual Report and Analysis of Competitive Market Conditions With Respect to Mobile Wireless, 
Including Commercial Mobile Services. Eighteenth Report, WT Docket No. 15-191, DA 15-1487, (rel. 
Dec. 23, 2015) (hereinafter, ñ2015 Mobile Competition Reportò) at 53-57. 
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and surcharges) per unique subscription.
69

 However, in order to perform an apples-to-apples 1 

comparison of the cost of mobile data services and wireline broadband services, the Commission 2 

should first account for differences in service capabilities and pricing conventions. Figure 2 3 

below depicts the average and median monthly recurring costs of mobile data services alongside 4 

wireline broadband services, according to the download speeds of 339 service plans available in 5 

California. 6 

Figure 2. Cost of Download Speed per Month (Dollar per Mbps)
70

 7 

 8 

Normalizing the prices of mobile data services and wireline broadband services to 9 

account for the significant differences in download speeds provides additional evidence that a 10 

mobile data service is not a sufficient substitute for wireline broadband. Figure 2 above depicts 11 

the average cost of services according to the download speed of that service. In this comparison, 12 

mobile data services are by far the most expensive; the median price of mobile data services per 13 

1 Mbps of download speed is over 13 times higher than FTTH, over six times higher than cable 14 

broadband services, and over double that of DSL services. 15 

                                                 
69

 GSM Association. The Mobile Economy North America 2015 (2015) at 12. Available at 
http://gsmamobileeconomy.com/northamerica/. 

70
 Cable, FTTH and DSL speeds and prices reflect the service plans of 11 major providers, as reported in 
the FCCôs 2016 Urban Rate Survey for Fixed Voice and Broadband Services (April 5, 2016), which is 
available at https://www.fcc.gov/general/urban-rate-survey-data-resources. 

Mobile data prices reflect the monthly rates of post-paid service plans for a mobile smartphone (as of 
May 24, 2016) of Verizon Wireless, AT&T/Cingular, Sprint and T-Mobile. See Attachment F for more 
information. 

Mobile data download speeds are as reported in 2015 CalSPEED Report, see ñMean Downstream 
Throughput (Phone)ò at 3.  

http://gsmamobileeconomy.com/northamerica/
https://www.fcc.gov/general/urban-rate-survey-data-resources
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Next, Table 2 below depicts the average and median monthly recurring costs of mobile 1 

data services alongside wireline broadband services, according to the data allowances of 339 2 

service plans available in California. 3 

Table 2. Cost of Data Allowance per Month (Dollar per GB)
71

 4 

 5 

*FTTH service plans offer unlimited data. 6 

For services that offer unlimited data allowance per month, Figure 3 below depicts the 7 

average and median monthly recurring costs of 339 service plans available in California 8 

including both mobile data services and wireline broadband services. 9 

Figure 3. Cost of Unlimited Data Allowance per Month
72

 10 

 11 

Again, normalizing the prices of mobile data services and wireline broadband services to 12 

account for the significant differences in data allowances (Data Caps) provides additional 13 

evidence that a mobile data service is not a sufficient substitute for wireline broadband. Mobile 14 

data plans that offer unlimited monthly data allowance are far more expensive than wireline 15 

broadband services. For those unlimited data plans, the median cost of mobile data services are 16 

over 26 times more expensive than DSL and Cable broadband services. Likewise, for plans with 17 

                                                 
71

 Id.  

72
 Id. 

Service Type Average Median

Cable $1.50 $0.33

DSL $0.34 $0.33

FTTH * n/a n/a

Mobile Data $21.98 $8.75



 II -16 

 

data caps, the median cost of mobile data services are 1.5 to 2.5 times more expensive than 1 

FTTH, DSL and Cable broadband services.  2 

In all, the cost of service, when normalized for capabilities and data allowance, is further 3 

evidence that a mobile data service is not a sufficient substitute for wireline broadband service. 4 

D. Consumers Purchase Both Mobile and Wireline Broadband 5 

Services when They Have the Financial Means 6 

If mobile data service were a sufficient substitute for wireline service and also afforded 7 

users the additional benefit of mobility, many consumers would forgo wireline subscriptions to 8 

avoid the cost of purchasing a redundant service. Consumersô behavior and purchasing patterns 9 

demonstrate that this is not the case, as consumers generally choose to purchase both mobile and 10 

wireline broadband services, when possible. Approximately 83 percent of residential consumers 11 

with mobile data services connections also have broadband at home.
73

 12 

Mobile data services subscriptions and wireline broadband subscriptions are increasing, 13 

year over year. The top telecommunications and cable companies added more than 3.1 million 14 

wireline broadband subscriptions nationwide in 2015.
74

 Mobile data services connections also 15 

grew, with the percentage of mobile phones classified as smartphones increasing from 50 percent 16 

in 2013 to 77 percent in 2015.
75

  17 

Consumers want both mobility and high performance broadband connections. As 18 

previously demonstrated, mobile data services generally fail to provide the same level of quality, 19 

reliability and performance as wireline connections. Still, the demand for and importance of 20 

mobile data services are clear. Thus, mobile and wireline are complementary goods for the 21 

majority of consumers.  22 

                                                 
73

 John Horrigan, PhD, Broadband Adoption and Usage: What Has Four Years Taught Us? (2013) at 3-4. 
Available at 
http://moody.utexas.edu/sites/communication.utexas.edu/files/images/content/tipi/Horrigan.FCC_.Summi
t.02.06.pdf  

74
 Leichtman Research Group, Inc. Press Release: 3.1 Million Added Broadband from Top Providers in 

2015 (March 11, 2016). Available at http://www.leichtmanresearch.com/press/031116release.html.  

75
 Ericsson Mobility Report: On the Pulse of the Networked Society (November 2015) at 2. Available at 

http://www.ericsson.com/res/docs/2015/mobility-report/ericsson-mobility-report-nov-2015.pdf.  

http://moody.utexas.edu/sites/communication.utexas.edu/files/images/content/tipi/Horrigan.FCC_.Summit.02.06.pdf
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1. Considering Mobile Data Services a Substitute for Wireline Broadband 1 

will Disproportionately Harm Low -Income and Disadvantaged 2 

Consumers 3 

Characterizing mobile and wireline broadband as substitutes might create a new variation 4 

of the classic digital divided dilemma. In this new divide, people that can afford both mobile and 5 

wireline service will  enjoy benefits that are out of reach for people that must choose only one, 6 

wireline or wireless.  7 

There are several reasons why a person might have to choose between one modality or 8 

the other, most notably financial constraints and service availability. For consumers on the 9 

wrong side of this new digital divide, the constraints typically lead to adoption of wireless, and 10 

not wireline, broadband service.  11 

ñMany low-income, minority, and other households choose not to 12 

subscribe to fixed-line broadband but have adopted smartphones 13 

and other mobile devices to access the Internet. In part this is 14 

because mobile data services coverage helps fill in gaps left by 15 

fixed-line service in some areas, but in larger part because of 16 

consumer preferences given the options and prices.ò
76

 17 

In 2013, households that made less than $25,000 per year were nearly five times more 18 

likely to rely on a mobile service as their only form of broadband connection than households 19 

that made more than $100,000 per year.
77

 Households that made $25,000 to $49,999 per year 20 

were four times more likely to rely on a mobile service as their only form of broadband 21 

connection than households that made more than $100,000 per year.
78

  22 

The fact that many low income households are forced to forgo wireline broadband 23 

service, and only subscribe to wireless service, is problematic due to the significant shortcomings 24 

of wireless data services as compared to wireline broadband.  25 

                                                 
76

 Prieger, James. The Growth of the Broadband Internet Access Market in California: Deployment, 
Competition, Adoption, and Challenges for Policy, Pepperdine University, School of Public Policy 
(March 31, 2016) at 7. Available at http://digitalcommons.pepperdine.edu/sppworkingpapers. (Emphasis 
added.) 

77
 US Census Bureau, Computer and Internet Use in the United States: 2013, American Community 

Survey Reports (November 2014) at 9. 

78
 Id. at 9. 
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On average, households connected only by wireless service receive a lower quality of 1 

service,
79

 higher price per GB consumed,
80

 and slower speeds
81

 than households connected by 2 

wireline services. These factors relegate wireless-only households to the wrong wide of this new 3 

digital divide.  4 

As broadband functionality expands, access to a high quality connection becomes even 5 

more essential to everyday life. Users will increasingly rely on broadband applications that 6 

require a high-quality, fast connection without significant limitations on consumption. Many 7 

wireless-only households are already at a disadvantage, and, in looking to the future, these 8 

households are at risk of being left behind if mobile data service is considered a sufficient 9 

substitute to wireline service. Thus, the Commission should recognize that wireless data services 10 

are not a substitute for wireline broadband service. 11 

 12 

 13 

                                                 
79

 Refer to Section II-B-3 of this report at pages II-6 to II-9. 

80
 Refer to Section II-C-2 of this report at pages II-13 to II-15. 

81
 Refer to Section II-B-2 of this report at pages II-4 to II-6. 
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III.  CONCLUSION 1 

Mobile data services are not functional equivalents for wireline broadband services, and ï 2 

as such ï cannot be considered a competitive choice to wireline broadband. The services provide 3 

some overlapping functionality, but mobile data services do not have the same capabilities as 4 

wireline broadband services. A mobile data service generally cannot match the quality and 5 

reliability of a wireline broadband service. As a result, mobile data services frequently fail to 6 

provide advanced communications capabilities.  7 

Mobile data services do not provide the same quality of service and reliability as wireline 8 

broadband services. After normalizing prices to account for data allowances or download speeds, 9 

mobile data services are significantly more expensive than wireline broadband services. 10 

Nonetheless, mobile data services provide capabilities that consumers value and wireline 11 

broadband services do not provide. Consumers frequently choose to subscribe to both a mobile 12 

data service and a wireline broadband service. Consequently, mobile and wireline broadband 13 

services are best characterized as complementary services. 14 

 15 
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