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Key findings addressed in this Chapter

! When an ILEC legacy circuit-switched POTS customer orders some form of broadband
access from the ILEC, the carrier will generally migrate the customer's voice telephone
service to a VoIP offering that is delivered, together with the customer's broadband
Internet access, via the digital service. 

! ILEC VoIP services are provided out of the same serving wire center that had been used
for legacy circuit-switched services, but the VoIP switch itself can be located anywhere
on the Internet.  A service interruption or outage can arise in the local distribution
infrastructure or anywhere beyond that point on the ILEC's IP network.

! Most AT&T California VoIP services are provided using DSL technology over a hybrid
Fiber-to-the-Node ("FTTN") / copper distribution architecture.  However, AT&T's
deployment of Fiber-to-the-Premises ("FTTP") has been increasing; by the end of 2019,
some of all AT&T California VoIP customers were being served via FTTP.

! From 2012 through 2016, the percentage of AT&T California VoIP access lines that had
experienced out-of-service conditions in any given month was decreasing steadily, but
those gains were reversed after 2016.

! The average duration of all trouble and out-of-service conditions was also shrinking up
until 2016, but both metrics saw large upward spikes, with outage durations increase
from less than 30 hours prior to 2017 to around 50 hours from 2017 onward.

! Some 58.4% of the 3.3-million AT&T California VoIP trouble reports created during the
2012-2019 period involved distribution plant issues.

! In wire centers where both VoIP and POTS are offered and where trouble report data is
available for both services, the relative incidence of VoIP service outages was 38.7%
greater than it was for POTS over the full Phase 1/2 study periods.

! Frontier suffered large losses both of POTS and VoIP access lines since assuming
control of the company on April 1, 2016 with POTS losses slightly higher, suggesting that
the availability of FTTP-based FiOS has done little to help Frontier maintain its customer
base overall.
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1 * Executive Summary and Overview of this Report

Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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! As of the end of December 2019, Frontier was serving only  residential VoIP
subscribers, just under 50% of the VoIP lines in service as of the takeover date.  In
comparison, Frontier had experienced a far greater drop-off in legacy circuit-switched
access lines over that same period

! Out of the 44,095 out-of-service reports provided for the period from April 2016 through
December 2019, only 25,089, or about 56.9%, appear to be the result of Frontier plant or
equipment issues or employee actions.
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Introduction

For more than a decade, traditional circuit-switched voice telephone services have been in

the process of being replaced by Voice over Internet Protocol (“VoIP”) technology.  VoIP

requires the deployment of digital services to the customer’s premises with sufficient bandwidth

to accommodate both voice telephony as well as the various other digital (typically Internet-

based) services that are used by the customer.  Twisted-pair copper “loops” that have tradition-

ally been provided to almost all residential premises and to most business locations can support

digital end-to-end services, but generally cannot support the bandwidth requirements of typical

residential and business customers for the full suite of voice and broadband Internet applications,

particularly streaming video.  Substantially greater bandwidths can be achieved through the use

of either of three other technologies – fiber-to-the-premises (“FTTP”), fiber-to-the-node

(“FTTN”), or hybrid fiber/coax (“HFC”).  FTTP and FTTN are the preferred approach to high

bandwidth services for ILECs, whereas HFC is used primarily by cable TV operators.  With both

FTTN and HFC, fiber is extended to a “node” located relatively close to the customer, but not all

the way to the customer’s premises.  The potential bandwidth achievable via twisted pair copper

or coaxial cable is inversely related to the physical length of that segment; by extending fiber to

the neighborhood node, the length of the copper or coax segment can be minimized, thereby

enabling greater bandwidth to be delivered to the customer’s premises.  Verizon (now Frontier)

has focused upon an FTTP strategy via the FiOS brand; AT&T has some FTTP, but its predom-

inant approach has been toward FTTN.

When an ILEC legacy circuit-switched POTS customer orders some form of broadband

access from the ILEC, the carrier will generally migrate the customer’s voice telephone service

to a VoIP offering that is delivered, together with the customer’s broadband Internet access, via

the digital service.  AT&T California does not offer VoIP services to customers who do not also

take broadband Internet access and/or video from the ILEC; Frontier had a similar policy up

until July 2019, when it began offering VoIP service on a stand-alone basis.95

�

When an ILEC legacy circuit-switched POTS customer orders some
form of broadband access from the ILEC, the carrier will generally
migrate the customer's voice telephone service to a VoIP offering
that is delivered, together with the customer's broadband Internet
access, via the digital service. 

The term “interconnected VoIP” refers to VoIP telephone service that is capable of initiating

and/or receiving telephone calls over the Public Switched Telephone Network (“PSTN”).  VoIP

service can be furnished by a carrier, such as an ILEC or a cable television MSO, or as a so-

called “over-the-top” Internet application by providers such as Vonage, MagicJack and others. 

A form of interconnected VoIP known as “Session Initiated Protocol” (“SIP”) is used by

    95.  AT&T California Response to CD Data Request 11-A-25; Frontier California Response to CD Data Request

13-F-03(d).

649

14���ILEC Responses to Service Outages: VoIP Services

ECONOMICS AND 
 TECHNOLOGY, INC.

 

 

 

 

1 * Executive Summary and Overview of this Report

Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.

ECONOMICS AND 
 TECHNOLOGY, INC.

                                                                                          21 
 
 
 
 
CONFIDENTIAL AND PROPRIETARY PER P.U. CODE § 583, GENERAL ORDER 66-D, & D.16-08-024



businesses and other nonresidential customers where multiple voice paths (what would have

been called “PBX trunks” in a circuit-switched world) are needed.  When VoIP service is

provided by an ILEC or a cable TV company, it is typically configured to operate over a

dedicated subset, or “channel,” of the total Internet Protocol (“IP”) bandwidth that is being

provided to the customer.  “Over-the-top” services, which are purchased separately by the

customer, typically share the same total available bandwidth with any other Internet activities

that the customer is using.  The customer’s Internet router can, however, be configured to afford

priority to VoIP or other specific applications, if the customer has the technical knowledge to

make the necessary “Quality of Service” (“QoS”) router settings.  These settings enable over-

the-top VoIP services to achieve results using shared Internet bandwidth that are roughly

equivalent to those that are available through the use of “dedicated” VoIP bandwidth as provider

by the carrier.  Larger businesses that utilize SIP trunking obtained from an over-the-top

provider may obtain dedicated IP bandwidth for this purpose that is separate and apart from their

other IP applications.

Regulatory status of VoIP in California

In 2012, the California legislature adopted a new §710 of the California Public Utilities Code

whose effect was to remove most aspects of any VoIP service from the CPUC’s regulatory

jurisdiction.96  §710 had included a “sunset” provision that became operative as of January 1,

2020; CD has advised us that §710 is no longer in effect and that the CPUC currently has

resumed its jurisdiction over VoIP services.  That notwithstanding, the ILECs continue to

maintain that VoIP remains deregulated and that the Commission does not have jurisdiction with

respect to this service.  For example, in its response to a CD Data Request for certain VoIP-

related data, Frontier asserts that:

Frontier notes that many of these questions seek irrelevant information that is

unrelated to Frontier’s infrastructure, facilities and service quality and therefore,

exceed the scope of the network examination authorized by Commission

Decisions (D) 13-02-023 and D.15-08-041 and the scope of Commission General

Order (G.O.) 133-D.  Frontier also notes that several of the data requests seek

granular information regarding Frontier’s unregulated VoIP services.  Insofar as

these questions are intended to bring VoIP within the Commission’s jurisdiction,

it is contrary to federal law.  See, e.g., Vonage Holdings Corporation Petition for

Declaratory Ruling Concerning and Order of the Minnesota Public Utilities

Commission, WC Docket No. 03• ]211, Memorandum Opinion and Order, FCC

04-267 (rel. Nov. 12, 2004) ¶ 1 & n. 78 (confirming that interconnected VoIP is

not subject to traditional telephone company regulations); Minnesota PUC v.

FCC, 483 F.3d 570 (8th Cir. 2007) (affirming Vonage order); see also Charter

Advanced Services, LLC v. Lange, 903 F.3d 715, 719 (8th Cir. 2018) (“[i]n the

    96.  Stats. 2012, Ch 733, Sec 3. (SB 1161) Effective January 1, 2013. Repealed as of January 1, 2020, by its own

provisions.
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absence of direct guidance from the FCC,” interconnected VoIP service should be

treated as an “information service.”).97

Notwithstanding this objection, Frontier California has generally been responsive to CD Data

Requests pertaining to VoIP services.

Whether or not the sunset of §710 has the effect of reinstating the CPUC’s ratemaking

authority with respect to VoIP services, as a practical matter the Commission no longer regulates

most basic service rates in any event.  When §710 was in effect, POTS customers were being

migrated to VoIP either involuntarily or were being induced to switch to VoIP via the succession

of POTS rate increases that AT&T and, to a lesser extent, Frontier, were implementing.  The

migration of POTS customers to VoIP services is typically triggered when the customer elects to

subscribe for broadband Internet access and/or video from either ILEC; such involuntary migra-

tion has had the effect of diminishing, if not eliminating altogether, any regulatory recourse that

may have been available to the POTS customer with respect to service quality issues.  The

reinstatement of the Commission’s jurisdiction with respect to VoIP services could help to

eliminate this disparity.

Principal forms of digital services that support VoIP telephony

Most residential and small business customers that are provided with VoIP services are

served via one of four technology platforms:

• Digital Subscriber Line (“DSL”)

• Fiber-to-the-Node (FTTN)

• Fiber-to-the-Premises (FTTP)

• Hybrid fiber/coax (HFC)

DSL.  Digital services that are furnished over copper loops utilize “Digital Subscriber Line”

(“DSL”) technology.  As illustrated in Figure 14.1 below, copper-based distribution architecture

utilized relatively small capacity (up to about 300 or 600 pair) cables that would run down

individual streets or roads connecting individual customer premises to “remote terminals” where

each of the individual pairs in these low-capacity cables would be “cross-connected” to

individual copper pairs in large capacity (typically greater than 1200 pairs) “feeder cables.”  

    97.  Frontier response to CD DR 13-F, cover letter dated August 7, 2020.
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Figure 14.1.  Principal components of an ILEC local distribution network.

The effective bandwidth (data rate) that is available with DSL is inversely related to the physical

route length of the copper portion of the subscriber’s distribution network connection; if both the

distribution and feeder cables involve copper wire, the total premises-to-central office route

distance is controlling insofar as the effective DSL bandwidth that can be achieved.  In general,

DSL can only be provided where the aggregate length of the copper segment route (distribution

+ feeder) is less than about 18,000 route feet, which usually corresponds to about two miles of

the straight-line distance, from the wire center.

FTTN.  ILECs have been replacing copper feeder cables with fiber optic cables so as to

shorten the length of the copper segment.  The closer that fiber is brought to the ultimate custo-

mer premises, the greater the bandwidth that can be furnished to the end-user.  In general, DSL

without fiber can typically support bandwidths of around 1.0 megabits per second (“mbps”) or

less to perhaps as much as 5 or 6 mbps depending upon route distance.  With FTTN architecture,

where the fiber segment is extended to within a few thousand feet of the customer, DSL may be

capable of supporting up to 15 to 20 mbps, but rarely more than that.  AT&T California’s
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principal form of broadband Internet access is via FTTN architecture, although the company has

been expanding its deployment of FTTP in a few areas.98  Aa two-way VoIP telephone call

requires around 100 kbps in each direction; however, since other activities may also be taking

place over a customer’s digital connection, a stable VoIP service generally requires a minimum

bandwidth of about 3.0 mbps.

FTTP.  ILECs may also provide Internet access (and VoIP) over a full fiber-to-the-premises

architecture.  Frontier obtained a substantial quantity of FTTP-served customer locations from

Verizon through its 2016 acquisition.  Verizon began deploying its FiOS FTTP infrastructure in

the mid-2000s, although it largely discontinued most construction after 2010.99  Frontier has not

been able to provide the total number of homes passed by FiOS-capable FTTP facilies as of the

April 1, 2016 acquisition date.  Homes passed figures for October 2018 and 2019 were provided

–  for October 2018, and  1,466,503 for October 2019.100  As of December 2019,

of AT&T California VoIP customers were being served via FTTP.

HFC.  Hybrid-fiber/coax is the architecture being used by cable TV MSOs such as Comcast

and Charter to provide broadband Internet access and VoIP-based telephone services.  HFC is a

form of FTTN as used by ILECs, except that the “last mile” connection is provided by coaxial

cable instead of twisted-pair copper wire.  As with DSL, there is an inverse relationship between

the route length of the coax segment and the bandwidth that can be supported, so cable MSOs

have been bringing fiber closer to their customers so as to shorten the length of the coax

segment.  Unlike the ILECs’ DSL-based hybrid fiber/copper approach, however, HFC is capable

of supporting substantially higher bandwidths overall than DSL.  Not surprisingly, cable MSOs

have been far more successful both in attracting and in maintaining customers on their networks.

ILEC VoIP service architecture

Circuit-switched telephone services are provided out of central office switching equipment

that is located either at the customer’s serving wire center or, more recently, out of a remote

service unit (“RSU”) that is connected, typically via a DS-3 (45 mbps) digital channel, to a

“host” central office that may be located usually within 20 or 30 miles from the serving wire

center, although in theory there is no particular distance limit for the host/remote link.  

ILEC VoIP services are physically connected to the customer out of the same serving wire

center that had been used for legacy circuit-switched services, but the VoIP switch – a computer

“server” that supports the VoIP software – can in theory be located anywhere on the Internet.  As

    98.  According toAT&T California’s Form 477 submissiions to the FCC, as of December 2019, approximately

 of VoIP customers were being served via FTTP facilities.  See Table 14.1 below.

    99.  “Verizon to End Rollout of FiOS,” The Wall Street Journal, March 30, 2010.

http://www.wsj.com/articles/SB10001424052702303410404575151773432729614 [accessed on July 16, 2015].

    100.  Frontier response to CD DR 15-F-6.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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a result, a service interruption or outage can arise in the distribution infrastructure that connects

the customer to the service wire center or anywhere beyond that point on the ILEC’s IP network.

From a maintenance perspective, the feeder/distribution link between the serving wire center

and the customer’s premises is, as with legacy circuit-switched services, the location of most

service outages.  However, because VoIP requires locally-powered equipment located at the

customer’s premises, failures in these devices can also result in service outages.

�

ILEC VoIP services are provided out of the same serving wire
center that had been used for legacy circuit-switched services, but
the VoIP switch itself can be located anywhere on the Internet.  A
service interruption or outage can arise in the local distribution
infrastructure or anywhere beyond that point on the ILEC's IP
network. 

VoIP service quality metrics: AT&T California

AT&T California began offering VoIP services in 2012.  Demand for AT&T VoIP service

peaked in 2015 and has been on the decline since then.  As shown in Table 14.1 below, the

overwhelming majority of AT&T VoIP service is being furnished over “copper” (DSL and

FTTN) facilities; although the share of AT&T VoIP services that were being furnished over

FTTP facilities has increased significantly, from  in 2012 to  in 1019:

Table 14.1

AT&T CALIFORNIA
VoIP SUBSCRIPTIONS AND TECHNOLOGIES

2012-2019

End of
Year Total FTTP

Coaxial
Cable

Fixed
Wireless &

Satellite Copper Other
Pct

FTTP

2012 0 0 493,924 0

2013 0 0 677,212 0

2014 0 0 957,468 0

2015 , 0 0 1,072,039 0

2016 0 0 1,056,720 0

2017 0 0 989,097 0

2018 0 0 831,122 0

2019 0 0 671,644 0

Source:  AT&T FCC Form 477 filings, AT&T California Response to CD Data Request 11-A-01.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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FCC Form 477 also collects data on VoIP services being furnished over coaxial cable, fixed

wireless & satellite, and “other.”  AT&T California is not utilizing any of these technologies to

provide its VoIP services.

�

Most AT&T California VoIP services are provided using DSL
technology over a hybrid Fiber-to-the-Node (“FTTN”) / copper
distribution architecture.  However, AT&T’s deployment of Fiber-to-
the-Premises (“FTTP”) has been increasing; by the end of 2019,
some  of all VoIP customers were being served via FTTP.

AT&T has provided us with approximately 3.3-million VoIP-related Trouble Report records

for the 2012-2019 period.  Table 14.2 below compares the total number of annual Trouble

Reports with the “average” number of VoIP subscriptions during each year, calculated by taking

the average of the December 31 VoIP subscription count for the current and prior years. 

Table 14.2

AT&T CALIFORNIA
VoIP SUBSCRIPTIONS AND TROUBLE REPORTS

2012-2019

Year EOY Subs

Average
Subs for

Year

Total
Trouble
Reports

Monthly
TRs as Pct

of Subs

Out-of-
Service
Trouble
Reports

Monthly
OOS TRs as
Pct of Subs

OOS TRs
as Pct of
all TRs

2011

2012  170,387 5.58%  109,189 3.57% 64.08%

2013  423,661 5.85%  282,685 3.90% 66.72%

2014  561,227 5.58%  346,958 3.45% 61.82%

2015  586,742 4.68%  316,543 2.52% 53.95%

2016  516,908 3.88%  310,023 2.33% 59.98%

2017  451,563 3.40%  296,370 2.23% 65.63%

2018  323,580 2.57%  215,073 1.71% 66.47%

2019  270,798 2.45%  185,504 1.68% 65.80%

Source:  AT&T FCC Form 477 filings, AT&T California Response to CD Data Request 11-A-01.

Expressed in relative terms, there appears to have been a steady improvement in the percentage

of VoIP subscriptions that experience trouble conditions in any given month, both in total as well

as in the incidence of out-of-service conditions.  However, the relative incidence of out-of-

service reports as a percentage of all trouble reports has remained within the same 50%-69%)

over the full 8-year period.
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their impact upon Frontier’s net earnings was a succession of steep
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has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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�

From 2012 through 2016, the percentage of AT&T California VoIP
access lines that had experienced out-of-service conditions in any
given month was decreasing steadily, but those gains were
reversed after 2016.

We have also tracked the average duration of all trouble and out-of-service conditions, as

measured from the date/time of the initial report to the date/time when the trouble or out-of-

service conditions was fully cleared.  As shown in Table 14.3 below, there was a small improve-

ment in this metric through 2016, but over the last three years (2017-2019), durations of all

trouble conditions as well as those involving service outages experienced a considerable spike,

not unlike what had occurred for AT&T California’s legacy POTS services.

Table 14.3

AT&T CALIFORNIA
AVERAGE DURATION OF VoIP TROUBLE CONDITIONS

2012-2019

Year
Total Trouble

Reports
Average Duration

(Days)
Out-of-Service

Trouble Reports
Average Duration

(Days)

2012  170,387 1.27  109,189 1.22

2013  423,661 1.39  282,685 1.36

2014  561,227 1.33  346,958 1.26

2015  586,742 1.14  316,543 1.11

2016  516,908 1.19  310,023 1.17

2017  451,563 1.71  296,370 1.70

2018  323,580 2.24  215,073 .2.21

2019  270,798 2.48  185,504 2.44

Source:  AT&T FCC Form 477 filings, AT&T California Response to CD Data Request 11-A-01.

�

The average duration of all trouble and out-of-service conditions
was also shrinking up until 2016, but both metrics saw large upward
spikes, with outage durations increase from less than 30 hours prior
to 2017 to around 50 hours from 2017 onward.

Service issues have many causes and, particularly with VoIP, many are driven by conditions

largely or entirely outside of the carrier’s control.  Unlike legacy POTS services where customer

premises equipment (“CPE”) consists mainly of technologically simple analog telephone

handsets, VoIP services require, among other things, a local source of electrical power including

some form of battery back-up, either an “analog telephone adapter” (“ATA”) of some sort to

convert between the analog microphone and earpiece signals associated with conventional
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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telephone handsets and the IP data stream that carries the VoIP signal as well as to translate

touch tone signals into digital form, or one or more VoIP telephone handsets.101  If the VoIP

service is physically provided in conjunction with the customer’s broadband Internet access, a

home router with an ethernet switch will also be needed.  Such equipment is frequently provided

(for a monthly rental fee) by the carrier, but some of it may also be provided by the customer,

who must then assume responsibility for its installation and maintenance.  Problems with any of

the CPE can lead to service difficulties or outright interruptions.  In many cases, when such situ-

ations arise, the carrier may provide technical support assistance to help the customer diagnose

and correct the problem and restore service.  Sometimes, all that is required is for the customer

to briefly unplug and then reboot the router and/or modem.  In many of these instances, however,

when a customer reports a problem, a trouble ticket may nevertheless be created.

AT&T trouble report records include a “cause code” to identify the nature of the problem as

determined by the carrier, AT&T has provided descriptions of approximately 190 cause codes,102

but some 300 unique cause codes are present in the 3.3-million VoIP trouble report records

covering the 2012-2019 time frame.  AT&T classifies the cause codes into six (6) broad “major”

categories and about 40 subcategories..  Table 14.4 below identifies the six categories and the

total number of trouble reports in each category.  Table 14.5 breaks this down for each year  over

the 2012-2019 period.

As shown in Table 14.4, some 58.4% of all trouble reports fall into categories 1-3, and are

associated with distribution plant issues.  Those falling into categories 1 and 2 are described as

having been caused either by AT&T employees or by other non-AT&T personnel performing

work on the distribution network.  Category 3, which represents roughly 22% of all trouble

reports, are associated with some type of network facility issue that arises from time to time but

is not attributable to any specific activity being undertaken by the company.  Less than one

percent (category 4) are caused by weather, with another 2.5% (category5) the result of various

environmental conditions, including fires, animals and floods.  Category 6 appears to be a sort of

catch-all for other causes, the bulk of which (subcategories 62 and 65) appear to relate to

customer premises issues, which likely include technical support with respect to the use of

certain CPE components.

    101.  Unlike legacy circuit-switched services where several conventional analog handsets can be connected to the

same access line and as individual “extensions” can be connected to the same phone call, only a single VoIP handset

can be used with a typical residential VoIP service.  As a result, most residential VoIP services are configured to

utilize an Analog Telephone Adapter (“ATA”) that is connected to the customer’s existing inside (copper) wire for

use with one or more conventional analog telephone handsets. 

    102.  AT&T Response to CD DR 13-A-1.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Table 14.4

AT&T CALIFORNIA
PRINCIPAL VoIP TROUBLE REPORT CAUSE CATEGORIES AND SUBCATEGORIES

2012-2019

Category Subcategory

Cause Category Subcategory Incidents Pct of Total Incidents Pct of Total

1  AT&T COMPANY
EMPLOYEE / SYSTEM

10    

 161,655 4.89%

111,750 3.38%

12    9,732 0.29%

13    6,234 0.19%

15    3,146 0.10%

3,522 0.11%

18 1,497 0.05%

25,647 19.32%

2    NON-EMPLOYEE 20    

 1,041,899 31.54%

393,862 11.92%

21    3,673 0.11%

22    6,119 0.19%

29    638,210 19.32%

3   AT&T PLANT OR
EQUIPMENT

30    

 723,869 21.91%

692,573 20.96%

31    10,910 0.33%

32    14,580 0.44%

33    32 0.00%

34    11 0.00%

39    3,885 0.12%

4   WEATHER 40    

 31,012 0.94%

12,493 0.38%

41    1,075 0.03%

42    13,786 0.42%

43     331 0.01%

44    1,442 0.04%

4 376 0.01%

46    396 0.01%

4 1,113 0.03%

5   MISCELLANEOUS /
SERVICE ORDER
ACTIVITY

50    

 82,926 2.51%

2,528 0.08%

51-53    14 0.00%

54    132 0.00%

55    19 0.00%

56    10,708 0.32%

57    16,317 0.49%

1,798 0.05%

59    7,493 0.23%

6   UNKNOWN /
ROUTINE

60     

 1,262,153 38.20%

43,363 1.31%

554 0.02%

62    697,984 21.13%

63 55,275 1.67%

64 97,405 2.95%

65 1,971 0.06%

66    24,322 0.74%

98,061 2.97%

19,984 0.60%

144,516 4.37%

   UNCLASSIFIED  269 0.01% 7,882 0.24%

    TOTALS  3,303,783 100.00% 3,303,783 100.00%

Source:  AT&T Response to CD Data Requests 11-A-25; 13-A-1.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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�
Some 58.4% of the 3.3-million AT&T California VoIP trouble reports created
during the 2012-2019 period involved distribution plant issues.

Table 14.5

AT&T CALIFORNIA
ANNUAL VoIP TROUBLE REPORT INCIDENTS BY MAJOR CAUSE CATEGORIES

2012-2019

Category 2012 2013 2014 2015 2016 2017 2018 2019 Total

1  AT&T COMPANY
EMPLOYEE / SYSTEM 8,545 22,162 29,661 25,052 20,112 21,240 16,763 18,120 161,655

2    NON-EMPLOYEE 68,236 166,965 214,988 156,449 125,411 131,165 100,991 77,694 1,041,899

3   AT&T PLANT OR
EQUIPMENT 33,980 91,648 129,582 170,392 139,266 83,345 38,174 37,482 723,869

4   WEATHER 531 1,351 3,184 2,715 3,168 7,544 6,112 6,407 31,012

5   MISC / SERVICE
ORDER ACTIVITY 2,018 5,311 10,309 20,727 15,715 13,458 7,618 7,770 82,926

6   UNKNOWN /
ROUTINE 57,076 136,217 173,500 211,299 212,562 194,586 153,838 123,075 1,262,153

TOTALS 170,386 423,654 561,224 586,634 516,234 451,338 323,560 270,753 3,303,783

For legacy POTS services, GO 133-C/D utilizes a metric of “Trouble Reports per Hundred

Access Lines per Month” (“TRPH”) to assess overall service quality performance.  In Table 14.6

below, we calculate average monthly TRPH for each years 2012-2019 and separately for each

major cause category:
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Table 14.6

AT&T CALIFORNIA
MONTHLY VoIP TROUBLE REPORTS

PER HUNDRED ACCESS LINES (TRPH) BY MAJOR CAUSE CATEGORY
2012-2019

Category 2012 2013 2014 2015 2016 2017 2018 2019

Average VoIP access
lines

1  AT&T COMPANY
EMPLOYEE / SYSTEM 0.2797 0.3059 0.2949 0.1998 0.1510 0.1598 0.1330 0.1641

2    NON-EMPLOYEE 2.2334 2.3048 2.1374 1.2477 0.9416 0.9869 0.8015 0.7036

3   AT&T PLANT OR
EQUIPMENT 1.1122 1.2651 1.2883 1.3588 1.0457 0.6271 0.3030 0.3395

4   WEATHER 0.0174 0.0186 0.0317 0.0217 0.0238 0.0568 0.0485 0.0580

5   MISC / SERVICE
ORDER ACTIVITY 0.0661 0.0733 0.1025 0.1653 0.1180 0.1013 0.0605 0.0704

6   UNKNOWN / ROUTINE 1.8682 1.8804 1.7249 1.6851 1.5960 1.4641 1.2209 1.1147

TOTAL TRPH 5.5769 5.8482 5.5796 4.6783 3.8761 3.3958 2.5678 2.4521

Note:  Includes all Trouble Reports, Out-of-Service as well as non-OOS

It is instructive to compare AT&T California’s service quality performance for its legacy

POTS and its VoIP services.  Table 14.7 below provides the monthly weighted (by access lines

in each wire center) average out-of-service TRPH over the Phase 2 2018-2019 study period

separately for AT&T California legacy POTS and VoIP services.  We have calculated the OOS

TRPH for legacy services in several different ways:

(1) The first calculation was based upon all 606 AT&T California wire centers for which

both trouble report and access line data was available.

(2) In the second approach, we limited the analysis to only the 530 wire centers where VoIP

was being offered as of the end of 2019.

(3) In the third calculation, we only looked at the 76 AT&T California wire centers where

VoIP was not being offered as of the end of 2019.

(4) In the fourth calculation, we have excluded the 27 wire centers where VoIP is offered but

where no Trouble Report data for 2018 or 2019 was available.

(5) The fifth calculation, which includes the same wire centers that were included in (4) and

is thus a direct comparison, provides the weighted average out-of-service trouble reports

per hundred VoIP access lines.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Table 14.7

AT&T CALIFORNIA
COMPARISON OF AVERAGE MONTHLY OUT-OF-SERVICE TROUBLE REPORTS

PER HUNDRED ACCESS LINES (TRPH)
LEGACY POTS vs. VoIP SERVICES

2018-2019

Calculation method

Number of
Wire

Centers

Out-of-Service
Reports per

Hundred Access
Lines

1 Legacy POTS access lines – all wire centers for which data is available 606 1.2366

2 Legacy POTS access lines – wire centers where VoIP is offered 530 1.2213

3 Legacy POTS access lines – wire centers where VoIP is NOT 
offered  76 1.9964

4 Legacy POTS access lines – wire centers where VoIP Trouble Report data is
available 503 1.2138

5 VoIP access lines 503 1.6842

This analysis provides several important findings.  In the direct comparison of the 503 wire

centers where both VoIP and POTS are offered and where trouble report data is available for

both services (calculations (4) and (5) above), the VoIP OOS TRPH is actually 38.7% greater

than for POTS.  And when we compare calculations (2) and (3) above, we find that the incidence

of POTS out-of-service conditions is 63.5% greater in the 76 wire centers where VoIP is not

offered than in the 530 wire centers where it is.  This result is, of course, consistent with our

finding, as discussed in Chapter 4A above, that most all POTS service quality metrics are better

in wire centers that have been equipped for broadband services than in those where no

broadband upgrade investments have been made.

�
In wire centers where both VoIP and POTS are offered and where trouble report
data is available for both services, the relative incidence of VoIP service outages
was 38.7% greater than it was for POTS over the full Phase 1/2 study periods. 

Individual wire center VoIP service quality performance

Table 14.8 provides average VoIP lines in service for each AT&T California wire center for

each of the years 2014-2019, based upon AT&T FCC Form 477 submissions.  Tables 14.9 and

14.10 provide Total and Out-of-Service VoIP TRPH for all AT&T wire centers where VoIP

service is provided for the years 2015 through 2019.103 This analysis included all cause codes,

    103.  AT&T provided us with its Form 477 VoIP access line data for end-of-year 2014 through 2019.  Form 477

requires that carriers provide subscription counts by individual Census Block, rather than by wire center.  With the

assistance of the Geographic Information Systems (GIS) group in the Communications Division, we were able to

associate each Census Block with a specific AT&T California wire center, and on that basis we were able to develop
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increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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even those where the outage was the result of customer activity or misuse of the service.  As we

explained earlier, VoIP services involve considerably more customer premises equipment than is

needed for legacy POTS-type services.  We do not believe it would be correct to exclude sources

of service problems merely because they are located at the customer’s premises.

The AT&T VoIP TRPH calculations shown in Tables 14.9 and 14.10 appear to fall well short

of the GO 133-C/D threshold.  Certain wire centers appear to exhibit particularly high TRPH

numbers, but these seem to be due primarily to the nature of the underlying data upon which this

analysis was based rather than to systemic issues in those locations.  That said, the spike in

overall trouble reports and in service outages that appears to have occurred starting in 2017 does

raise some concerns, and it may be worthwhile for the Commission to pursue this further as the

importance of VoIP as the preferred method of providing basic service grows in future years.

wire center level VoIP subscriptions as of the end of each year from 2014 through 2019.  In order to calculate TRPH

based only upon annual data, we needed to calculate the average number of lines in service over the full year, which

required that we start our analysis with 2015, using the average of end-of-year 2014 and 2015.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].
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understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.

ECONOMICS AND 
 TECHNOLOGY, INC.

                                                                                          21 
 
 
 
 
CONFIDENTIAL AND PROPRIETARY PER P.U. CODE § 583, GENERAL ORDER 66-D, & D.16-08-024



�� �� ���
���  ��!  ��@  ��B  ��C  ��8  ��+
������ �'3&���� �(����3/0����(/�+��4���
������ �'3&���� �(����3/0����.�
(�
������ �'1����� �(�2
(/���
������ ��!&���� ����#�0�0�%�,��7�&������
������ ��!&���� ����#�0�0�%���0�3/����0
������ ���"���� ���4����/�$
������ ��	����� ����/��
������ ���9���� ��������7����70
������ ��&����� ���/0����
������ ��3&���� ���4/0
������ ��=����� ����>/
�
������ �*!����� ��)#�/�
������ �*	�����
������ �*,����� ��).�,�+����
������ �*�	���� ��).��
������ �	������ ��
��+
������ �	,9���� ������,��7
������ �	3"���� �������3����$�
������ �������� ���4��+���
������ �������� ���)�6���$��/�$ ������������
������ �������� ���+��/�
������ ���	���� �����
������ ���	���� �����
������ �������� ���
7���
������ ���*���� ����������*��
������ ���&���� ����0#�+�'��+/�
������ ���&���� ����0#�+������0��
������ ��*����� ���)���*�/
������ ��	����� �����+�
������ ��	����� ���/�
������ ���'���� �����(��0
������ ��3"���� ���)���3����$
������ �&*&���� ��0���*�0�
������ �&������ ��0��/

������ �&3����� ��0���4/���
������ ���-���� �����/
������ ��3�����
������ ��1����� �����2��+
������ �1������ ���20���+/� ��
������ �"�&���� ��$�
�0
������ �"�	���� ���$��
������ ��3����� ��4/���6*�/��?��@
������ ��3����� ��4/����6���00�A�����?��@
������ ��3&���� ��4/0
������ �8�	���� �����
������ �-	!���� �/�#� ���
������ �-=	���� �/>�
������ ��*����� ����*�� �
������ ���"���� ������$
������ ��B����� ���C���
������ �	�	���� ��/��
������ �	&*���� ��0)�/�
������ 8�1����� 8+2��+0
������ 89�9����
������ 8��D���� 8����A�
������ 8��	���� 8�������
������ 8�*	���� 8��*���
������ 8�&!���� �/
(6�../��1�$%8��&�#���� �������
������ 8�&����� 8��&���+��������0 �������������� �� �������
������ 8������� 8������ ������������ ��������� ����������
������ 8	������ 8
//��0 ���������
������ 8��*���� 8���/)���
������ 8&������ 80
��� ������������� ������������� ���������
������ 8&�	���� 80
�+/+� ������������� ����������� ������������� �������� �����
������ 8&,����� 80.���� ���������������� ��������������� ������������� ��������������� ���������������� �������������
������ 85�9���� 8���7� ���������������� �������������� ��������������� ��������������� ���������������� �������������
������ :8�	���� :����
������ :�!9���� :���#���7
������ :�*����� :/��)���
������ :�&*���� :��0�)�6�	/)#�0
������ :�&*���� :��0�)�6�8������+��'/��0
������ :�&*���� :��0�)�6�!������4/�
������ :	������ :����
������ :�!'���� :/��#���(

664

14���ILEC Responses to Service Outages: VoIP Services

         ECONOMICS AND 
 TECHNOLOGY, INC.

 

 

 

 

1 * Executive Summary and Overview of this Report

Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].
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understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.

ECONOMICS AND 
 TECHNOLOGY, INC.

                                                                                          21 
 
 
 
 
CONFIDENTIAL AND PROPRIETARY PER P.U. CODE § 583, GENERAL ORDER 66-D, & D.16-08-024



�� �� ���
���  ��!  ��@  ��B  ��C  ��8  ��+
������ &	������ &	����������
������ &	������ &	���*��7���&�����
������ &	������ &	�����$0�
������ &	������ &	��������0
������ &	������ &	���*/���*�0� �������������
������ &	:����� &:�!�0(�,/�
������ &	:����� &:�*��7��6*
��../
������ &	:����� &:�*/00/�6���(�&�
������ &	:����� &:�D�/.��6��+���
������ &	:����� &:����7/6&��/��
������ &	:����� &:�84������6��(��4�
������ &	:����� &:�*����0�6���(
������ &	:����� &:��(/�+�&�E ������������
������ &	:����� &:�:��0�)
������ &	:�����
������ &	�!���� &����#�/��
������ &	D	���� &��D���!��0�/0�� �������������
������ &	D&���� &��D�0��*�/ ������������� �����������
������ &	D&���� &��D�0��1(/����+ ������������� �����
������ &	D&���� &��D�0���/���1�$ ������������� ����� ��� ���� ��
������ &	D&���� &��D�0���($�2��(
������ &	D&���� &��D�0��:�>2���($
������ &	D&���� &��D�0��84�������%�&��:��/.�
������ &	D&���� &��D�0����)�+��3����$

<	%� &	D&���� ����������������������
������ &	D&���� &��D�0��D�
�/�
������ &	�	���� &�����+��
������ &	������ &����/0��#/0.�
������ &	*����� &��*���/

<	%� &	*�����
������ &	*-����
������ &	*����� &��*����
������ &	,����� &��,�+��
������ &	������ &����
������ &	�:���� &����;����*�/
������ &	�:���� ,��72�$
������ &	�*���� &����)�
������ &	�&���� &������0��*�/
������ &	�&���� ��0����)�0
������ &	������ &����������&.�
�.��7
������ &	������ &����������!����)$
������ &	3����� �������%�&�$4���
������ &	3����� *��(/�+��%�&��$4���
������ &	"&���� &��"0/+�� ����������������
������ &�	*���� &��)� ������������
������ &,&����� &����,�0�+���%�*/00/�
������ &&������ &��0��/������70.��
������ &��'���� &���(���(���6�&�00�>
������ &��'���� &���(���(���6���)���
7
������ &��'���� &���(���(���6�*�$��0%�.�
(�
������ &�!'���� &�/0��!��
(
������ &��9���� &����������7
������ &�'	���� &�E�'����
������ &5-&���� &�/0���/�$
������ �!�	���� �/#���
������ �'�'���� ��
(�
(�./
������ �'�"���� ��(����/�$
������ �'�	���� �(����
������ �*�	���� ��).����
������ �,�	���� �/.��
������ �������� ���
$
������ �������� �����
7
������ ��	����� �����
�
������ ��	����� ���������������������
������ ��5����� ���
7��
������ �5������ ������
������ �5&����� ��0�/���
������ �1'����� �2�/�'����
������ 59-'���� 57/�(�*�/
������ 59-'���� ��.����%-4�(��
������ 5	�"���� 5/���/�$
������ 5,�9���� 5..�����7�
������ 3�3����� 3�
�4/���
������ 3-&����� 3/0��/��*�/

669

14���ILEC Responses to Service Outages: VoIP Services

ECONOMICS AND 
 TECHNOLOGY, INC.

 

 

 

 

1 * Executive Summary and Overview of this Report

Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.

ECONOMICS AND 
 TECHNOLOGY, INC.

                                                                                          21 
 
 
 
 
CONFIDENTIAL AND PROPRIETARY PER P.U. CODE § 583, GENERAL ORDER 66-D, & D.16-08-024



�� �� ���
���  ��@  ��B  ��C  ��8  ��+
������ ��!&���� ����#�0�0�%���0�3/����0 �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��!&���� ����#�0�0�%�,��7�&������ �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��=����� ����>/
� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��&����� ���/0���� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �*!����� ��)#�/� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �*,����� ��).�,�+���� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �	,9���� ������,��7 �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ 59-'���� ��.����%-4�(�� ��E������������� �E��������������� �E��������������� ��E������������� ��E�������������
������ ���&���� ����0#�+�'��+/� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ���&���� ����0#�+������0�� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��*����� ���)���*�/ ��E������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��3"���� ���)���3����$ �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ &	3����� �������%�&�$4��� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ���'���� �����(��0 �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �&������ ��0��/
 �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �&3����� ��0���4/��� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �"�&���� ��$�
�0 �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �	3"���� �������3����$� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ 1��	���� �����$��/�$ �E��������������� ��E������������� ��E������������� �E��������������� �E���������������
������ �'-����� �(/
��*�/ �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �'1����� �(�2
(/��� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �'3&���� �(����3/0����.�
(� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �'3&���� �(����3/0����(/�+��4��� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �"�	���� ���$�� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ���9���� ��������7����70 �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �������� ���4��+��� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��3&���� ���4/0 �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��	����� ����/�� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �!*����� ��##�*����/ 6����������������� 6����������������� �E��������������� �E��������������� �E���������������
������ �������� ���)�6���$��/�$ �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ���	���� ����� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �*�	���� ��).�� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �	������ ��
��+ �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �������� ���+��/� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��	����� ���/� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ���	���� ����� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ���*���� ����������*�� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��	����� �����+� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �&*&���� ��0���*�0� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ���-���� �����/ �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��1����� �����2��+ ��E������������� ��E������������� ��E������������� �E��������������� ��E�������������
������ �������� ���
7��� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �1������ ���20���+/� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ���"���� ���4����/�$ �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��3����� ��4/����6���00�A�����?��@ �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��3����� ��4/���6*�/��?��@ �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��3&���� ��4/0 �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��*����� ����*�� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ���"���� ������$ �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �8�	���� ����� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �-	!���� �/�#� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �-=	���� �/>� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ ��B����� ���C��� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ �	�	���� ��/�� ��E������������� ��E������������� �E��������������� �E��������������� �E���������������
������ �	&*���� ��0)�/� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ 8��*���� 8���/)��� ��E������������� �E��������������� �E��������������� �E��������������� �E���������������
������ 	'������ 8+��2��+%	E�'/�(� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ 8�1����� 8+2��+0 �E��������������� �E��������������� 6����������������� �E��������������� 6�����������������
������ 8��D���� 8����A� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ 8��	���� 8������� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ 8�*	���� 8��*��� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ 8�&����� 8��&���+��������0 ��E������������� �E��������������� �E��������������� �E��������������� �E���������������
������ 8������� 8������ �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ 8	������ 8
//��0 �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ 8&������ 80
��� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������
������ 8&�	���� 80
�+/+� �E��������������� �E��������������� �E��������������� �E��������������� �E���������������

672

14���ILEC Responses to Service Outages: VoIP Services

         ECONOMICS AND 
 TECHNOLOGY, INC.

 

 

 

 

1 * Executive Summary and Overview of this Report

Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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1 * Executive Summary and Overview of this Report

Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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1 * Executive Summary and Overview of this Report

Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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1 * Executive Summary and Overview of this Report

Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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1 * Executive Summary and Overview of this Report

Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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VoIP service quality metrics:  Frontier California

On the day it took over control of the California ILEC from Verizon, Frontier California had

 VoIP lines in service.  By the end of December 2019, that number had decreased to

, a roughly 50% erosion in the number of VoIP subscribers between the April 1, 2016

acquisition date and December 31, 2019.  Not all of Frontier’s VoIP customers were being

served out of FiOS-equipped locations,104 although the precise breakdown has not been provided. 

As of the acquisition date (April 1, 2016), Frontier was providing FiOS services in approxi-

mately 75 of its 201 reporting units (which, as discussed in Chapter 4F above, in some cases

represented administrative consolidations of two or more individual wire centers) although there

were fewer than 10 VoIP lines in five of these; by the end of 2019, the number of reporting units

where FiOS was being provided had decreased to 68.  Frontier states that, as of October 2018, it

was offering FiOS to about homes passed out of 118 of its total 270 wire centers.105 

However, as of the end of 2018, Frontier states that it was providing FiOS service to a total of

 residential and business customers in only 76 of its wire centers.106  By the end of

2019, Frontier had only about residential and business FiOS customers, a loss of more

than over the previous year.107  Frontier’s VoIP services were being targeted primarily at

residential subscribers; as of the end of December 2019, only about business customers

were taking VoIP services from Frontier.108

�
As of the end of December 2019, Frontier was serving only  residential
VoIP subscribers, just under 50% of the VoIP lines in service as of the takeover
date.  In comparison, Frontier had experienced a far greater drop-off in legacy
circuit-switched access lines over that same period.

Notably, Frontier experienced a far greater drop-off in legacy circuit-switched access lines

over that same period;  On April 1, 2016, the company had 1,201,218 POTS access lines in

service; by the end of 2019, that number dropped by a slightly larger percentage -- 52.3% -- to

572,975 access lines, suggesting that the availability of FTTP-based FiOS has done little to help

Frontier maintain its customer base overall.109 Table 14.11 below compares Frontier’s POTS and

    104.  Frontier response to CD DR 13-F-3, “Att. 13-F-3 VoIP Line Count (CONFIDENTIAL).xlsx”

    105.  Frontier response to CD Data Request 15-F-06.  Frontier’s response to 15-F-06(b) lists a total of 84 wire

centers.  However, 8 of these have either no FiOS customers at all, or only a low single-digit number of them.

    106.  Id.

    107.  Id.

    108.  Frontier California Response to CD Data Request 11-F-23, FCC Form 477 submissions June 30, 2016

through December 31, 2019,

    109.  Notably, in its Response to CD DR 11-F-3, Frontier identified 239 out of its total of 278 wire centers (as

distinct from “reporting units”) as being “Broadband Enabled.”  See “Attachment 11-F-3 - Confidential Central

Office Data.xlsx”.  In its response to CD DR 11-F-4, Frontier has provided a total of 139,335 VoIP trouble ticket
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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VoIP markets over the 2016-2019 period based upon the company’s FCC Form 477 submissions,

which are provided at 6-month intervals:

�
Frontier suffered large losses both of POTS and VoIP access lines since
assuming control of the company on April 1, 2016 with POTS losses slightly
higher, suggesting that the availability of FTTP-based FiOS has done little to help
Frontier maintain its customer base overall.

Table 14.11

FRONTIER CALIFORNIA
POTS AND VoIP LINES IN SERVICE

2016-2019

VoIP POTS Total

Total Consumer Business Total Consumer Business Total Consumer Business

2016-06-30 1,361,599 632,803 728,796

2016-12-31 1,089,685 513,784 575,901

2017-06-30 987,812 446,350 541,462

2017-12-31 905,236 397,378 507,858

2018-06-30 835,732 355,404 480,328

2018-12-31 733,922 324,528 409,394

2019-06-30 681,546 293,126 388,420

2019-12-31 635,325 265,520 369,805

Source:  Frontier California Response to CD Data Request 11-F-23, FCC Form 477 submissions.

Frontier has not provided a technology breakdown with respect to its VoIP services.  In

response to CD DR 11-F-3, Frontier identified a total of 278 central offices as being “broadband

enabled,” and there were 274 different Frontier California wire centers identified in the 139,335

VoIP-related trouble reports that the company processed between July 2016 and December 2019. 

All else equal, one would expect that both the total number of trouble tickets and the number of

out-of-service trouble tickets would experience a corresponding reduction over that same period. 

We don’t have trouble ticket reports for the April-June 2016 period and the trouble report data

for July 2016 appears to be incomplete.  Between April 1 and July 31, 2016 alone, Frontier VoIP

subscribership dropped by 11.63%, from .  Because we do not have

complete trouble report counts prior to August 2016, this analysis will start with the average

records originated between April 1, 2016 and December 31, 2019.  See “Attachment 11-F-25 - Revised VoIP Ticket

Datas.xlsx” and “Att. 13-F-4 2019 VoIP Trouble Tickets (CONFIDENTIAL).xlsx”.  255 different wire centers are

included in this dataset.  We have determined, however, that the 75 wire centers with the largest numbers of trouble

tickets account for more than 99% of all VoIP trouble tickets over the April 2016 through December 2019 period. 

For trouble tickets identifying a wire center for which no VoIP service count is available, we have ignored it.
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number of VoIP lines in service for August 2016 and continue for the months thereafter.110 

Table 14.12 below summarizes the results of this analysis:

By the end of 2019, Frontier California’s average monthly VoIP lines in service had

decreased by .  Total trouble reports experienced a much greater decrease, to 40.69% of

the August 2016 number, indicating improvement overall.  However, as far as out-of-service

trouble conditions, those actually increased by 54.79% despite a 41.74% decrease in the number

of VoIP lines in service.

    110.  In order to compare trouble report counts, which arise throughout the month, to VoIP subscriptions in effect

during that month, it is necessary to use the average number of VoIP subscriptions rather than the end-of-month

figures.  We calculate the average subscriptions by taking the average of the VoIP lines in service for the last day of

the prior month and the last day of the current month.
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Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
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Table 14.12

FRONTIER CALIFORNIA
VoIP LINES IN SERVICE AND VoIP TROUBLE REPORTS

2016-2019

End of
Month

End-of-Month
VoIP Lines in

Service

Average VoIP
Lines in

Service for
Month

Pct of
August 

2016

Total VoIP
Trouble

Reports for
Month

Pct of
August  2016

Out-of Service
VoIP Trouble
Reports for

Month

Pct of
August 

2016

2016-03

2016-04

2016-05

2016-06

2016-07

2016-08 1,132 162

2016-09 100.00% 6,200 100.00% 825 100.00%

2016-10 97.10% 6,084 98.13% 753 91.27%

2016-11 94.27% 5,261 84.85% 676 81.94%

2016-12 91.49% 6,281 101.31% 628 76.12%

2017-01 88.86% 7,190 115.97% 769 93.21%

2017-02 86.63% 5,786 93.32% 666 80.73%

2017-03 84.40% 5,430 87.58% 592 71.76%

2017-04 82.57% 3,611 58.24% 636 77.09%

2017-05 80.97% 3,748 60.45% 1,114 135.03%

2017-06 79.52% 3,668 59.16% 998 120.97%

2017-07 78.48% 3,547 57.21% 1,075 130.30%

2017-08 77.74% 4,000 64.52% 1,094 132.61%

2017-09 77.27% 3,089 49.82% 1,023 124.00%

2017-10 76.90% 4,224 68.13% 1,072 129.94%

2017-11 76.41% 3,047 49.15% 1,036 125.58%

2017-12 75.95% 3,676 59.29% 1,100 133.33%

2018-01 75.40% 3,936 63.48% 1,106 134.06%

2018-02 74.74% 2,636 42.52% 746 90.42%

2018-03 74.32% 2,853 46.02% 963 116.73%

2018-04 73.91% 3,038 49.00% 981 118.91%

2018-05 73.37% 2,373 38.27% 987 119.64%

2018-06 72.95% 2,382 38.42% 1,229 148.97%

2018-07 72.49% 3,739 60.31% 1,969 238.67%

2018-08 72.05% 2,552 41.16% 1,292 156.61%

2018-09 71.78% 3,379 54.50% 2,171 263.15%

2018-10 71.46% 2,585 41.69% 1,287 156.00%

2018-11 70.92% 2,373 38.27% 1,256 152.24%

2018-12 70.16% 2,377 38.34% 1,152 139.64%

2019-01 69.27% 3,171 51.15% 1,433 173.70%

2019-02 68.22% 2,921 47.11% 1,332 161.45%

2019-03 67.05% 2,778 44.81% 1,351 163.76%

2019-04 65.86% 2,060 33.23% 975 118.18%

2019-05 64.75% 2,112 34.06% 1,001 121.33%

2019-06 63.89% 1,898 30.61% 961 116.48%

2019-07 63.14% 2,416 38.97% 1,350 163.64%

2019-08 62.42% 2,377 38.34% 1,303 157.94%

2019-09 61.70% 2,070 33.39% 1,090 132.12%

2019-10 60.91% 2,394 38.61% 1,294 156.85%

2019-11 60.06% 2,404 38.77% 1,370 166.06%

2019-12 59.26% 2,523 40.69% 1,277 154.79%
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Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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Over the 42-month period from July 2016 through December 2019, Prontier created a total of

139,324 VoIP service trouble tickets, of which less than one-third, 44,095, were associated with

out-of-service conditions.111  Each of Frontier’s trouble ticket records contain an indication as to

the “cause” of the service outage.  Combining the identified “cause” with the type of plant

involved, there are roughly 300 such identifiers.  Table 14.13 below details the number of out-of-

service trouble reports associated with each of the top twenty Frontier “cause” descriptions,

separately for those instances that did not involve a service outage and for those that did.  These

are presented in order of the highest to lowest instances of each such Cause.

Table 14.13

FRONTIER CALIFORNIA
VoIP SERVICE OUTAGE CAUSE INDICATIONS

Cause
No service

outage Service outage Total
Percent of
total

 23,035 9,932  32,967 23.66%

 10,093 6,344  16,437 11.80%

 6,418 2,704  9,122 6.55%

 5,179 3,077  8,256 5.93%

 6,263 1,905  8,168 5.86%

 3,883 1,452  5,335 3.83%

 3,479 1,636  5,115 3.67%

 4,342  752  5,094 3.66%

 3,269  982  4,251 3.05%

 2,372  715  3,087 2.22%

 1,858 1,041  2,899 2.08%

 2,129  658  2,787 2.00%

 2,036  644  2,680 1.92%

 1,385  927  2,312 1.66%

  1,216 1,059  2,275 1.63%

  1,104  938  2,042 1.47%

938  927  1,865 1.34%

 1,373  489  1,862 1.34%

 1,177  583  1,760 1.26%

 1,214  414  1,628 1.17%

TOTAL

We have attempted to classify each of the nearly 300 cause/plant type designations into one of

thirteen (13) categories so as to facilitate identification of the principal types of VoIP service

    111.  Frontier Response to CD Data Request 11-F-25.  Frontier did not provide any VoIP-related trouble ricket

records for Sptil, May or June 2016.  Its data did include eleven (11) trouble ticket records pre-dating its takeover of

the California ILEC dating back to October 2011.  We have ignored these records for purposes of our analysis.
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has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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outages that are being experienced by customers.  Table 14.14 below summarizes the out-of-

service trouble ticket counts for each of these categories:

Table 14.14

FRONTIER CALIFORNIA
PRINCIPAL CATEGORIES OF

VoIP OUT-OF-SERVICE TROUBLE REPORTS

Cause
No service

outage
Service
outage Total

Percent of
total

Determined to not be out-of-
service or cleared  32,853 13,790 46,643 33.48%

Frontier-provided customer
premises equipment  27,171 16,007 43,178 30.99%

Frontier VoIP or FiOS
server/network  11,654 4,884 16,538 11.87%

Subscriber distribution outside
plant  7,783 3,248 11,031 7.92%

Administrative  6,817 1,777 8,594 6.17%

Customer-provided equipment
& Inside Wire Maintenance  4,744 2,118 6,862 4.93%

Frontier employee error 938  927 1,865 1.34%

Customer education  1,231  424 1,655 1.19%

Interexchange or connecting
carrier issue  1,009  618 1,627 1.17%

Cause Not Specified 733  174  907 0.65%

Other 210  105  315 0.23%

Employee caused 86  23  109 0.08%

Total  95,229 44,095 139,324 100.00%

While our classifications may not be precise due to limitations in the descriptions provided by

Frontier, it is apparent that the principal causes of VoIP-related trouble reports and, in particular,

VoIP service outages involve Frontier equipment located on the customer’s premises (30.99%),

VoIP server or network issues (11.87%), outside plant (7.92%) and a variety of administrative

issues (6.17%), some of which may be customer-driven (e.g., non-payment).  

�
Out of the 44,095 VoIP out-of-service reports provided for the period from April
2016 through December 2019, only 25,089, or about 56.9%, appear to be the
result of Frontier plant or equipment issues or employee actions.
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increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
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has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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As noted, not all out-of-service trouble conditions arise due to Frontier California plant

failures.  Out of the 44,095 VoIP out-of-service reports provided for the period from April 2016

through December 2019, only 25,089, or about 56.9%, appear to be the result of Frontier plant or

equipment issues or employee actions.112  Table 14.15 below compares the number of service

outage reports associated with such Frontier California plant failures over the same August 2016

through December 2019 period with corresponding numbers of VoIP lines in service:

    112.  The following trouble report categories fall into this group:  Frontier-provided customer premises

equipment;  Frontier VoIP or FiOS server/network; Subscriber distribution outside plant; Frontier Employee Error;

and Employee Caused.
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and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
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largely beyond the CPUC’s control.

ECONOMICS AND 
 TECHNOLOGY, INC.

                                                                                          21 
 
 
 
 
CONFIDENTIAL AND PROPRIETARY PER P.U. CODE § 583, GENERAL ORDER 66-D, & D.16-08-024



Table 14.15

FRONTIER CALIFORNIA
OUT-OF-SERVICE CONDITIONS DUE TO PLANT AND EQUIPMENT FAILURES

2016-2019
Service Outage Cause Category

End of
Month

Frontier
Equipment

VoIP/FiOS
Network /

Server

Subscriber
Distribution

Outside Plant

Frontier
employee

error

Frontier
employee

caused Total

Average
VoIP Lines
in Service

2016-03

2016-04

2016-05

2016-06

2016-07

2016-08 54 23 7 2 86

2016-09 142 94 31 6 273

2016-10 233 104 40 8 385

2016-11 190 105 30 2 327

2016-12 201 91 48 7 347

2017-01 210 95 76 10 391

2017-02 203 75 56 13 347

2017-03 176 78 34 10 298

2017-04 231 84 39 6 360

2017-05 521 155 85 20 781

2017-06 437 139 70 27 673

2017-07 476 154 91 17 738

2017-08 449 129 89 19 686

2017-09 441 109 85 25 660

2017-10 433 128 77 19 657

2017-11 423 186 60 29 698

2017-12 457 115 83 30 685

2018-01 542 103 91 44 780

2018-02 333 75 79 33 520

2018-03 382 124 108 33 647

2018-04 392 149 84 43 668

2018-05 405 125 69 27 626

2018-06 463 137 94 21 715

2018-07 662 274 114 30 1 1081

2018-08 503 134 113 38 2 790

2018-09 336 103 66 24 13 542

2018-10 471 149 129 20 2 771

2018-11 375 111 78 34 1 599

2018-12 477 87 97 25 686

2019-01 493 127 158 31 1 810

2019-02 481 118 150 19 1 769

2019-03 544 103 108 23 778

2019-04 390 99 69 42 1 601

2019-05 371 119 87 24 601

2019-06 367 77 77 19 540

2019-07 358 91 79 20 548

2019-08 540 123 65 32 760

2019-09 404 147 72 22 1 646

2019-10 490 156 63 28 737

2019-11 506 166 80 28 780

2019-12 445 123 117 17 702

Totals 16,007 4,884 3,248 927 23 25,089
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California’s financial condition and investment policies will be dictated by conditions that are
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When breaking this analysis down to such a granular level, it is difficult to define a “base

period” as we had done for Table 14.12 because there is considerable month-to-month variation. 

That said, it is clear that while the number of VoIP lines has fallen precipitously over the period,

the month-to-month frequency of service outages caused by each of these categories of failures

seems to have actually increased.

Conclusion

The massive and rapid migration of most California residential customers away from legacy

circuit-switched (POTS) services over the past decade is clearly attributable to the increasing

availability of competitive as well as technological alternatives to these primarily ILEC-provided

services.  Many customers have “cut the cord” and have replaced wireline services with wireless;

for those who wanted to retain wireline services, VoIP is the principal alternative.  Both AT&T

California and Frontier California offer individual line VoIP services targeted at the residential

and small business market, but demand for ILEC-provided VoIP has been on the decline for

several years.  Cable TV providers, mainly Comcast and Charter in California, provide VoIP-

based telephone service to their residential customers as part of bundled packages that also

include broadband Internet access and video content, but typically do not offer voice telephone

service on a stand-alone basis.  Although there does not appear to be any compelling reason for

the Commission to regulate VoIP rates for the majority of customers, there are nevertheless

several regulatory challenges that should not be lightly dismissed.

VoIP service is dependent upon locally-provided power, battery backup, and complex

customer premises equipment that is not generally required for legacy circuit-switched services. 

The seemingly higher incidence of VoIP service outages vis-à-vis POTS could well be the result

of customer premises conditions that are unique to VoIP.  These conditions arise both for ILEC-

and cable-provided VoIP services.  For customers who have “cut the cord” and rely upon some

type of over-the-top landline service and/or wireless, access to reliable location reporting for 911

emergency purposes is still far from achieving the accuracy available with fixed wireline

services.  Finally, the so-called “digital divide” -- an issue whose importance has increased as a

result of the COVID-19 crisis – raises the potential for the loss of high quality wireline voice

services in rural and low-income populations.  Although the Commission has created Lifeline

programs that involve some (but not all) wireless providers, for wireline services the focus has

traditionally been on ILEC circuit-switched offerings.  As these services are phased out, new

Lifeline initiatives that include all major VoIP providers (ILECs and cable MSOs) will need to

be formulated.  With the sunset of §710 that went into effect as of the beginning of 2020, a

comprehensive regulatory approach that embraces all providers of VoIP type services should

clearly be a top priority.
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1 * Executive Summary and Overview of this Report

Figure 1.4.  While its various acquisitions produced large
increases in the number of customers and total operating revenues,
their impact upon Frontier’s net earnings was a succession of steep
declines.  [Source: Frontier 10-K Reports 2005-2017].

has now been negative for seven consecutive quarters.  Frontier’s shareholders have come to
understand that Frontier had grossly overpaid Verizon for the three ILECs purchased in 2016,
and have discounted the value of the company’s stock far below its nominal book value.

Still, Frontier California remains the underlying provider of most retail local network
services offered within its service area.  In addition to legacy POTS-type circuit-switched
services, the scope of Frontier California’s direct retail offerings also includes bundles of voice,
high-speed Internet access and video marketed under the FiOS brand.  

Verizon California and post-acquisition Frontier California have not implemented the
extreme succession of significant price increases for its legacy residential POTS services.  And
unlike AT&T, there is no evidence of a “harvesting strategy” on the part of Frontier or even
Verizon before the transfer.  Frontier, as a “pure-play” ILEC, has a strong incentive to maintain
and to grow its customer base, not to allow it to dissipate.  These are all positives for Frontier’s
future if it is somehow able to reverse its financial decline.  

Unlike Verizon California’s diminishing importance to its parent company prior to the 2016
sale, Frontier California represents a major component of its new parent, Frontier Communica-
tions Corporation.  But with the parent company’s worsening financial condition, Frontier
California’s financial condition and investment policies will be dictated by conditions that are
largely beyond the CPUC’s control.
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