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VIA ELECTRONIC FILING

Ms. Marlene H. Dortch

Secretary

Federal Communications Commission
445 12th Street, SW

Washington, DC 20554

Re:  Accelerating Wireline Broadband Deployment by Removing Barriers to
Infrastructure Investment, WC Docket No. 17-84

Dear Ms. Dortch:

Corning Incorporated (“Corning”) submits the attached report, Assessing the Impact
of Removing Regulatory Barriers on Next Generation Wireless and Wireline
Broadband Infrastructure Investment: Annex 1, Model Sensitivities (“Report™),
which follows-up on the report Corning submitted with its comments in the
Accelerating Wireline Broadband Deployment by Removing Barriers to
Infrastructure Investment proceeding.?

This Report 1) investigates the potential effects of a nationwide change to one-touch
make-ready (OTMR) on FTTP and 5G network deployments by isolating that
change from other proposals, and 2) estimates the impact of higher-than-average
municipality-imposed costs/fees on nationwide 5G wireless fixed broadband
deployment if those fees became commonplace. Effects are measured in terms of
total premises passed and dollars of capex investments in next generation networks.
The Report concludes that allowing OTMR has the potential to enable wider
deployment of next generation fiber and wireless networks in many areas of the
country. But the Report also finds that higher costs/fees on next generation wireless
network operators could significantly decrease investment in and further
deployment of such networks.

Pursuant to Section 1.1206 of the Commission's rules, 47 C.F.R. § 1.1206, a copy of
this letter is being filed via ECFS. If you have any questions, please do not hesitate
to contact me.

1 Attachment A.

2 Comments of Corning Incorporated, WC Docket No. 17-84 at Attach. A
(filed June 15, 2017). These comments are included here as Attachment B.



Ms. Marlene H. Dortch
February 26, 2018
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Very truly yours,

/s/ Thomas J. Navin

Thomas J. Navin
Counsel to Corning, Inc.

cc: Tim Regan
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Wireline Broadband Infrastructure Investment:
Annex 1, Model Sensitivities

January 2018

Ed Naef, CMA Strategy Consulting

Alex King, CMA Strategy Consulting

Ed Naef is a Partner at CMA Strategy Consulting and Alex King is a Manager at CMA Strategy
Consulting. The authors would like to thank Corning for the funding to support this study.
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Introduction

As a follow-on to its report Assessing the Impact of Removing Regulatory Barriers on Next Generation
Wireless and Wireline Broadband Infrastructure Investment initially submitted in June of 2017, CMA was
requested to utilize its next generation network deployment model to perform further investigation in
two main areas, 1) the isolation of potential effects of a nationwide change to one-touch make-ready
(OTMR) on FTTP and 5G network deployments, and 2) estimation of the impact of higher than average
municipality imposed costs/fees if extrapolated for a nationwide 5G wireless fixed broadband
deployment. Similar to the previous report, effects are measured in premises passed and capex
investments in next gen networks. Furthermore, effects are examined in relation to the regulatory
authority of the states in which they occur.

In its initial report, CMA investigated the deployment of next-generation broadband across two major
axes: technological deployment vs regulatory regime. 4¢S0Ky2t23101-€ RSLI28'Y Sytié lISTSIA {2 the type of
next generation infrastructure deployed, whether that be fully wired fiber-to-the-premises (FTTP), or
fifth generation (5G) wireless fixed broadband in which wireless antennas are used to provide wireless
GRU2LIsE, or connections, to premises. The second axis! GlIS3dztl-i21@ ISTY SéI evaluated a next-
generation broadband deployment under the current regulatory framework 60KS d. 1-45¢ a0Sy1Hii20 vs. a
deregulated case édbtwaél assuming the adoption of proposed regulatory changes put forth by the FCC
in two of its Notices of Proposed Rulemaking.! For both FTTP and 5G, CMA constructed a full business
model with revenues and costs at a granular census block group geographic level, and calculated the
economic net present value (NPV) for a next generation network deployment. When the model was
applied across the US, potential incremental gains from the NPRM were calculated by looking at those
areas with a non-viable business case, i.e. negative NPV, under the current regime, that became NPV
positive through proposed deregulation in the NPRM. Gains were measured in incremental premises
LII-4&SR hy (iKSaS aySeteé b+ L2aidS HISI-A IyR (KS 1-432001-USR incremental capital expenditure to
deploy the required network to reach those premises.

This method was utilized to investigate the combined effects of regulatory changes proposed by the FCC
in the NPRMs, which can be roughly grouped into in four major areas: 1) reducing the time and cost of
make-ready, potentially via OTMR, 2) reducing pole attachment costs, 3) reducing barriers to copper
network retirement, and 4) accelerating legacy product discontinuance.

The analyses in this document will utilize a similar approach to isolate the level of impact that OTMR
alone could have on both 5G and FTTP deployments were the rest of the proposed changes captured in
the NPRM not enacted. Similar methods will also be used to examine the potential detrimental effects
that higher than average fees charged by some municipalities could have on a potential 5G deployment
if such fees were to become commonplace across the U.S.

Finally, all results will be summarized 68 (KS &il-iSa0 I-oiiie 2 LINSSY Ll ¢/ / Li2S NS3utl-ii2ya Section 224
of the Communications Act of 1934, in which Congress directs the FCC to regulate the terms and

L g 100SESHI-iy3 =StyS _Ni2I-Ro1-yR 5SLIE28Y Syt 68 ISY 20hy3 . HSI (2 Lymil-aiii0ddNS LydSaiy Syliel =/ 520715
No. 17-yn IyR 4=MSt54a Lymil-aliiz0idiS btwaél 2/ 520150& mT-79 and 15-180.
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02yRili2ya 2F LI2(S IHi(1-0KY Sytar 12 LIi2dIRSa (KS 02yRidi2y 120 aliSESIES LSS Y Liin2yE! ly” oKIOK aill-iSa
may certify that they themselves regulate pole attachment terms and conditions instead of the FCC.?
While reverse preemption states may follow the lead of the FCC, they are not bound to adopt FCC
regulations regarding pole attachments, potentially limiting the total nationwide effects of the NPRM.
Currently 20 states and the District of Columbia are certified for reverse preemption.

In summary we explore the impact of higher and lower costs in the following scenarios in this paper:

Analysis of One-Touch Make-Ready Effects

« FTTP Base: ¢KS 61-4S Y 2RSf dzaSR hy 2dz0 WizyS nnmt I-y1-€8aia ISFSOlya (2R1-80 liiztSa 1yR
economics for FTTP deployment

« 5GBase: ¢KS 61-8S Y2RSf d:aSR ty 2020 WizyS HamT I-y1-8aia ISHSOlya (2R1-80 liztSa 1yR S02y2Y104
for 5G wireless broadband deployment

e FTTP Base + OTMR: The base model including the effects of only one-touch make-ready as
proposed in the NPRM on the economics of FTTP deployment

e 5GBase + OTMR: The base model including the effects of only one-touch make-ready as
proposed in the NPRM on the economics of 5G wireless broadband deployment

Analysis of Higher Costs on 5G Deployment

e 5G Base with Higher Pole Attachment Fees: The base model for 5G wireless broadband
deployment including adjusted assumptions to reflect the potential impact of higher recurring
pole attachment fees for small cells and outdoor DAS nodes

e 5G Base with Higher Application Costs: The base model for 5G wireless broadband deployment
including adjusted assumptions to reflect the potential impact of higher one-time pole
attachment application fees for a wireless network including fiber backhaul

e 5G Base with Higher Gross Revenues Fees: The base model for 5G wireless broadband
deployment including adjusted assumptions to reflect the potential impact of gross revenues
fees

One Touch Make Ready Effects

¢KS C//13 btwas explored multiple areas for potential changes impacting both initial capital
expenditures as well as the ongoing operational expenses for next generation networks. One such area
was so-0HESR &Y I-{S-ISI-R&€! iKS LN2054E 68 GKIOK LI2ESa IS LINSLIMISR 721l the installation of new
infrastructure such as fiber optic cables. This mainly involves the planning of and actual movement of
existing dattachersé on poles to make space for new equipment.®

2 qwSLi20i 1yR hIRSH 2y wS02yAIRSIIiI2y Iy 1KS al-iiSh 27 LY LS Y Sylil-iizy 27 {S0ii2y HHn 2F iKS 1001 1 bl-ii2ylt
_I21RoIYR iy 720 hizl CidzlSEr =/ 5207150 b2e nT-245, p.2-4

LAY XA

municipality and the telco.
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Currently, in most localities, when a new attacher wishes to put equipment on a pole, each existing
attacher must first approve the plans and then send a contractor to move their own equipment to its
newly designated position. The coordination among existing attachers and the multiple truck rolls
required under this system to complete make-ready work can quickly increase costs, particularly in
denser areas where there tend to be more existing attachers or shorter poles with less incremental
roomd 1 LJ20Sylll- &2fhii2y LN2L123SR 68 (KS btwa 1 42yS-touch make-ISI-R&E th¢awil 68 GKIOK I-
single, pre-approved contractor is able to do all of the make-ready on a p2(S! Y'2@ly3 It 1-iil-0KSlia
equipment to the correct location on a pole in a single truck-roll.

OTMR Impact Estimation Methodology and Assumptions

When CMA originally ran its FTTP NPRM and 5G NPRM scenarios, it incorporated a variety of effects
resulting from the proposals in the NPRM, including a reduction in make-ready costs due to the
implementation of OTMR. In order to isolate the potential impact of OTMR on premises passed and
capital investments, the model was re-run using the Base case assumptions, but including only the
positive impacts of OTMR on the business case. The two new FTTP and 5G deployment scenarios
resulting from this are to be lISTSINSR {i2 14 aC¢¢t Base + OTMRE IyR apD Base + OTMRéS

The resulting Base + OTMR cases were compared with their respective Base cases. More specifically we
looked at those geographic areas that resulted in an NPV positive business case in the FTTP Base +
OTMR or 5G Base + OTMR cases that were previously NPV negative under Base case assumptions:
effectively those areas which do not pass the business case currently, but could if OTMR were
implemented. The potential impact of OTMR could then be measured as the premises and capital
investments attributable to these areas. These premises (and Capex) represent incremental gains over
the FTTP Base and 5G Base cases that are achievable through OTMR but would remain unserved if
current regulations persist.

FTTP OTMR Impact

In our original analysis, the FTTP NPRM case resulted in a potential 100.9M, or 71% of national premises
passed, an incremental gain of about 26.7M premises over the FTTP Base case. It was estimated these
26.7M premises would require an incremental capital investment of $45.3B in next-gen network
infrastructure to reach them. About 62% of incremental premises and Capex was in hon-reverse
preemption states and about 95% was in less dense rural and suburban areas.

The new FTTP Base + OTMR case estimated that impacts from OTMR alone could result in about 8.3M in
incremental premises passed over the FTTP Base case and about $12.6B in associated incremental
capital expenditure (see Table 1). By comparison, this is about 31% of the incremental premises and
28% of the Capex resulting from the full NPRM. Of the gains achievable by OTMR effects alone, about
61% of the incremental premises and the Capex is in non-reverse preemption states and about 75% of it
is located in suburban areas.

5G OTMR Impact
In the original analysis, the 5G NPRM case resulted in a potential 106.4M, or 75% of national premises
passed, an incremental gain of about 14.9M premises over the 5G Base case with an estimated



incremental capital investment of $23.9B in next-gen network infrastructure to reach them (see Table
1). About 62% of incremental premises and Capex was in non-reverse preemption states and over 95%
was in less dense rural and suburban areas.

The new 5G Base + OTMR scenario estimates that OTMR effects alone result in about 5.9M in
incremental premises over the 5G Base case and about $8.8B in associated capital expenditure. This is
about 40% of the incremental premises and 37% of the Capex estimated to be achievable by the full
NPRM. Of the gains from OTMR effects alone, about 63% of the incremental premises and Capex are in
non-reverse preemption states and about 80% is split evenly across less dense rural and suburban areas.

TABLE 1: NATIONAL FTTP & 5G ROLLOUT INCREMENTAL GAINS: FULL NPRM & OTMR IMPACT#

| FTTP Incremental Effects | | 5G Incremental Effects |

Prems (K) |CAPEX ($M)|| Prems (K) [CAPEX ($M)| | Prems (K) [CAPEX ($M)|| Prems (K) [CAPEX ($M)
Non-Preempt 16,628 | $28,274 5,102 $7,686 9,346 $15,034 3,655 $5,416
Reverse Preempt 10,049 $17,039 3,230 $4,883 5,523 $8,882 2,270 $3,390
Total 26,676 | $45,313 8,332 $12,569 14,870 | $23,916 5,925 $8,806

Effects of Higher Costs on 5G Fixed Broadband Deployment

Many operators, particularly those involved in next generation wireless deployments, have noted in
commentary to the FCC a variety of above average costs/fees placed on next generation wireless
infrastructure in certain municipalities effectively prohibits the deployment and operation of such
networks in these areas. Three major issues encountered by operators have been 1) unusually high
recurring pole attachment fees for wireless equipment, 2) unusually high one-time pole application fees
that effectively drive up make-ready costs, and 3) gross revenue fees on broadband. While make-ready
and deployment applications can often include an increased time to deployment, whether via extended
negotiations or longer than average processing and approval timelines ¢ all of which can indirectly
increase deployment costs ¢ the remainder of this study focuses on the direct effects of the higher fees
themselves.

Higher Pole Attachment Fees

Pole attachment fees are those recurring fees which a utility or municipal pole owner can charge an
attacher for the right to have their equipment on a pole, whether that be a fiber optic cable, an antenna,
or any other gear or equipment. The majority of high pole attachment fees noted by infrastructure
providers and operators in the next generation wireless industry have been in regards to wireless small

AAAAA

attached to municipally owned poles. As they represent an ongoing expense, high pole attachment fees

4 6SiliSa ¢K -G 11-9S ZSNImSR ¢K1-i ¢KS@ wS3dzfl-iS 265 1iili1-0KY Syliaal WC Docket No. 10-101, Reverse Preempt
states include Alaska, Arkansas, California, Connecticut, Delaware, District of Columbia, Idaho, Illinois, Kentucky,
Louisiana, Maine, Massachusetts, Michigan, New Hampshire, New Jersey, New York, Ohio, Oregon, Utah, Vermont,
Washington



can have a large impact on the viability of the business model for next generation 5G deployments in an
area.

Previously, the 5G Base model assumed an annual pole attachment fee for small cells of about $20 per
pole, similar to the $10-$20 fees estimated by some operators dzaly3 iKS C/ /04 02al-based pole
attachment formula.® In comparison, some operators have observed higher wireless node attachment
fees in certain municipalities ranging from $500 up to $37,000 annually per pole.®” Excluding some
extreme outlier rates, CMA chose to investigate the impacts of high pole attachment fees for wireless
nodes using a rate of $1,000 a month (or $12,000 annually) per pole. This model sensitivity provides a
useful illustration of the impact of higher cost pole attachment fees at a range of levels.

Higher Application Costs

Besides recurring fees for pole attachments, there is sometimes an initial one-time application fee when
trying to deploy new equipment on a pole. Generally, this is meant to cover the costs to process the
application. These fees are often charged on a per pole basis, are typically nominal in relation to the
overall cost of deployment, and can be applied to all equipment, just wireless nodes, or some mix of the
two. At higher levels, these fees can significantly raise the cost to deploy for a new network.

The original 5G Base model used a general per mile engineering and permitting cost of about $2,200 /
mile. However, in some municipalities additional pole specific application fees for general wireless or
wireless node use have been observed, ranging from $500 to $15,000 per pole (these do not include
Sa0l2& 1554 121 a02yadtil-yl ISASoas 21 1554 T2 NSLIEI-0S Y Sy Li2(Ss that may also be required in some
cases).® Considering this, CMA further investigated the impact of an additional $500 application fee per
pole for all poles utilized in a 5G wireless broadband network deployment. This includes not only poles
used for wireless nodes, but also those utilized for fiber connections to the small cell network.

Higher Gross Revenue Fees

While more commonly seen by cable providers, certain municipalities have looked to charge broadband
and wireless infrastructure providers and operators gross revenue fees for access to municipally owned
Right-of-Ways (ROWSs), i.e. municipally owned poles and ducts. These gross revenue fees are generally
applied as a percentage of gross revenue generated by the network in the municipality and are applied
as a percent of total revenue regardless of the extent to which the ROWs are actually utilized by the
2LSN1-i2103 network. Although cable companies are permitted and often choose to pass this cost directly
on to consumers, it can also be considered as a potential cost to operators, directly impacting their gross
margins.

5 4/2Y'Y Sylid 2F £S5y ly (KS al-iiSi 21 WiisI-Y thytyd 5SLt2eY Syt 2F {Y It /5t LyRil-4llid:0060S o8 LY Lii2dty3
Wireless Fa0ifiinSa {iity3 t26015a¢1 =/ 52015l b2t mc-421, p.8-10.

6 4/2YY Sylia 21 22y /1-4iitS LyiSiy1-di2y1£ /21l ly iKS al-iiSu 27 100StSu1-ily3 =StSaa . N2I-RolyR 55L28Y Syfii 68
wSY 20hy3 . MISIA (2 Lymil-aiid0ianS 55056210y Sytél =¢ 520150 b2imt-79, p.10-13.

74/2YY Syt 27 +SIT2yE1 L8-10.

8 4/2Y'Y Sylid 2F +SIiT2yEl Appendix A p.2-3.

9 4/2YY Sylid 2F /26y /1-aile LyiSiy1-ii2y1£ /201061 Limn-13.
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As gross revenue fees are not as common outside of the cable market, the original 5G Base case
I-3adY SR I- 7SS Sljozl-fhy3 77> 2F 243 1SGSyaSa0 1 GHISER 21 2050102150 02 Y'Y Sya KI-4S provided
examples of municipalities attempting to charge gross revenue fees of up to 5% of gross revenues, the
highest percentage fee allowable under the Cable Act of 1984.111.1213 Considering this, CMA explored
the effects of a 5% gross revenue fee on gross revenues which would directly impact an 2LISII-i20& gross
margins (rather than a cost passed through to consumers, though CMA notes that this potential tax
passthrough to consumers could also have a detrimental impact which we have not analyzed).

TABLE 2: HIGHER COST / FEE ASSUMPTIONS USED IN BUSINESS CASE MODELS

Cost / Fee Description Base Assumption High Fee
Assumption
Recurring Pole Recurring annual fees charged to locate $20/pole (annual) $12,000/pole
Attachment Fees  wireless antennas / nodes on poles P (annual)
One-Time Pole , ime fee for applications requestin f
Attachment e-time fee for applications requesting use ot $500/pole

.. oles for next generation networks
Application Fees P ‘

Recurring fees charged for access to a
F municipalities Right-of-Ways (ROWs). Applied 0% of gross revenue 5% of gross revenue
£ 14 K23 27 ly 2L801i210 23 1505y S

Gross Revenue

Methodology

CMA investigated the impact of each cost/fee on the 5G Base case deployment model separately.
Rather than limiting the scope of investigation by modelling the effects of these high fees just in the
areas they were observed, CMA instead attempted to more clearly demonstrate their broader impact by
modelling the potential effect on 5G wireless deployments nationwide assuming a broad adoption of
higher fees. For each of the three fee types, CMA re-ran its economic model using the new cost
assumptions implied by the higher fees in combination with the 5G Base assumptions for all other
revenues and costs. The result was three new scenarios: dpD Base with Higher Pole Attachment Fees¢l
4pD Base with Higher Application Costsél apD Base with Higher Gross Revenue C55380 ¢K2aS LIISY 153
(and associated Capex) that were economically serviceable under the original 5G Base case assumptions
but were found to be no longer viable in the high cost/fee scenarios represent the potential negative
impact of the associated cost/fee. We have calculated the impact of these high fees individually, but if
they were combined, the effect would be greater than for any one effect measured alone.

10 4/2Y'Y Syts 21 +SUT2yET 1LLISYRIE T LiH-3

11 4/2YY Sylis 2F 226y /1-40S LyiSiy1-ii2y1€ /2010661 Limn-13

12 4/2Y'Y Sylia 27 9E(SbS( {24iSY4, Inc. in the Matter of Accelerating Wireless Broadband Deployment by Removing
Barriers to Infrastructure Development and the Matter of Accelerating Wireline Broadband Deployment by

wSY 20y . HISHA 2 LyRil-aiidz0iaiS LysSaiy Sytél =¢ 52015 b2mT-79 and WT Docket Np. 17-84, p.40-43

3 gfoce - /165 /72Y Yiryll-ii2ya t2608 100 2F mpynél /2y3NSaa3200 https://www.congress.gov/bill/98th-
congress/senate-bill/66 (December 2017)
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Impacts of Higher Costs
/a3 2i\3ly1€ 5G Base case estimated a total of 91.5M, or 65% of premises (homes and SMBs)
nationwide were in areas that were economically viable for deployment.

Comparing the 5G Base with Higher Pole Attachment Fees scenario to the 5G Base case, it is estimated
that a nationwide introduction of higher fees would result in 28.2M fewer premises passed, or 31% of
the 5G Base case results, and an associated $37.9B in forgone network deployment Capex.

Comparing the 5G Base with Higher Application Costs scenario to the 5G Base case, it is estimated that a
nationwide introduction of higher fees would result in 7.9M fewer premises passed, or 9% of 5G Base
case results, and an associated $11.6B in forgone network deployment Capex.

Comparing the 5G with Higher Gross Revenue Fees scenario to the 5G Base case, it is estimated that a
nationwide introduction of such fees would result in 9.4M fewer premises passed, or 10% of 5G Base
case results, and an associated $13.6B in forgone network deployment Capex.

TABLE 3: 5G BASE CASE AND FOREGONE PREMISES & CAPEX DUE TO HIGHER THAN AVERAGE FEES

| 5G Deployment - Negative Effects Due to High Costs |

Higher Pole Fees Higher App. Costs Higher Franchise Fees

Prems (K) |CAPEX ($M)|| Prems (K) [CAPEX ($M)|| Prems (K) [CAPEX ($M)
Non-Preempt -17,287 -$23,275 -4,943 -$7,235 -5,798 -$8,416
Reverse Preempt|| -10,869 -$14,621 -2,976 -$4,362 -3,570 -$5,193
Total -28,155 | -$37,896 -7,919 | -$11,596 -9,368 | -$13,610
CONCLUSION

This follow-on to Assessing the Impact of Removing Regulatory Barriers on Next Generation Wireless and
Wireline Broadband Infrastructure Investment investigates both the potential effects of one-touch
make-ready as well as the potential impact that high fees can have on next generation wireless
networks. Regulatory changes allowing OTMR have the potential to significantly impact the economic
feasibility of next generation fiber and wireless networks in many areas across the county, enabling
wider deployment. Higher costs/fees on next generation wireless network operators have the potential
to significantly decrease investment in and further deployment of such networks as they cause the
business case for such deployments to become untenable in a wider range of areas.
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Before the
Federal Communications Commission
Washington, D.C. 20554

In the Matter of

Accelerating Wireline Broadband WC Docket No. 17-84
Deployment by Removing Barriers to
Infrastructure Investment

N N N N N N N

COMMENTS OF CORNING INCORPORATED
Corning Incorporated (iCorningo) respectfully submits these comments and attached
economic analysis to support the Commissionds unanimous effort to accelerate the deployment
of next-generation networks and services by removing barriers to infrastructure investment.> As
the inventor and industry-leading supplier of optical fiber for communications,? which is
foundational to all next-generation networks including Fiber-to-the-Premises (iFTTP0) and

wireless 5G, Corning specifically supports accelerating timelines for pole attachment requests by

! Accelerating Wireline Broadband Deployment by Removing Barriers to Infrastructure
Investment, Notice of Proposed Rulemaking, Notice of Inquiry, and Request for Comment, WC
Docket No. 17-84, FCC 17-37 (rel. Apr. 21, 2017) (fiNotice0). In adopting the item, Chairman
Pai noted that fiwhen you make it easier and cheaper to build high-speed networks, companies
are more likely to build those networks.0 1d. at Statement of Chairman Ajit Pai. Commissioner
OdlReilly similarly recognized the need to fistreamline FCC regulations and processes, reduce
unnecessary regulatory compliance costs, and promote broadband deployment.o 1d. at Statement
of Commissioner Michael OdReilly. Commissioner Clyburn, concurring, acknowledged that
fi[t]he time is ripe for opening up pole attachment reform, taking a look at how we can work with
local governments to remove barriers to deployment, and for generally evaluating how we can
further streamline processes for rolling out new services.o0 Id. at Statement of Commissioner
Mignon L. Clyburn.

2 In 1970, Corning invented the first commercially viable low-loss optical fiber, a
breakthrough innovation that changed the world. Today, there are more than 2 billion kilometers
of optical fiber installed around the globe. See Corning, Get the Facts on Optical Fiber! 3
(2012), available at http://www.corning.com/opticalfiber/index.aspx. Fiber networks have
revolutionized data transmission, and in the process, brought millions of new jobs to the United
States and added tens-of-billions of dollars to its GDP annually.




adopting a One-Touch Make-Ready approach, reducing rates for make-ready work and pole
attachments, expediting the copper retirement process, and streamlining the Section 214(a)
discontinuance process to improve the business case for accelerated fiber deployment throughout
the United States of America. Indeed, Corning has commissioned and is attaching an economic
study by Economists Incorporated and CMA Strategy Consulting (the fiCorning Economic
Study0) which demonstrates how essential this Notice’s proposals are to accelerating FTTP and
5G wireless infrastructure investment and how the proposals can positively affect the economy.?
The Corning Economic Study confirms that reducing regulations and other barriers that
raise costs and slow infrastructure deployments will drastically improve the business case for
deploying next-generation wireline and wireless broadband infrastructure to more areas of the
country, including to rural and suburban areas that are less densely populated. Broadband
investment at the scale forecasted in the Corning Economic Study, in turn, would drive
significant collateral benefit in the form of job creation, economic growth, and consumer
welfare. While many of the assumptions in the study may be considered to be conservative, the
study demonstrates that, at a minimum:
1 Adopting the modeled rule changes results in an additional $45.3 billion in
enabled capex investment for FTTP rollout over five years, allowing for about
26.7 million incremental premises to be passed by fiber.*
1 In an alternative 5G scenario, adopting the modeled rule changes results in an
additional $23.9 billion in enabled capex investment for 5G fixed wireless rollout

over five years, allowing for about 14.9 million incremental premises to be
passed.®

8 See Economists Incorporated and CMA Strategy Consulting, Report, Assessing the
Impact of Removing Regulatory Barriers on Next Generation Wireless and Wireline Broadband
Infrastructure Investment (June 2017) (fiCorning Economic Studyo), attached as Attachment A.

4 Corning Economic Study at 32-33.
5 Corning Economic Study at 34.



1 Suburban and rural areas T i.e., less dense areas of the country where the business
case for fiber currently is tenuous T would benefit most. 95 percent of the
incremental premises passed by fiber® and about two-thirds of the incremental
premises covered by 5G would be in less dense areas of the country.’

1 The incremental capex for FTTP rollout would drive nearly 179,000 jobs through
the fimultiplier effecto (i.e., directly and indirectly related jobs generated from
activities such as installing fiber),® as well as another 179,000 fispillovero jobs
(i.e., jobs in related downstream industries such as healthcare, education, and
energy).® These jobs would drive incremental economic output by more than $28
billion per year over a five-year period.'

1 The incremental capex for the 5G scenario would drive an incremental 70,100
jobs through the multiplier effect'! and another 70,100 spillover jobs,*? and drive
incremental economic output of $13.7 billion per year over a five-year period.t?

1 The increase in broadband competition spurred by the incremental FTTP passings
also would drive consumer welfare gains ranging from $150.8 million to $2.7
billion per year, depending on the price effect.!* Consumer welfare gains would
be driven by price reductions following entry by competitors T estimated to range
between $1.25 to $18 per month.™

These favorable outcomes are the result of rule changes that: (i) speed up infrastructure

deployment through various timing-based reductions; (ii) lower the fees and capital expenditures

10

11

12

13

14

15

Corning Economic Study at 33.
Corning Economic Study at 35.
Corning Economic Study at 38.
Corning Economic Study at 41.
Corning Economic Study at 42
Corning Economic Study at 38.
Corning Economic Study at 41.
Corning Economic Study at 42.
Corning Economic Study at 45.
Corning Economic Study at 44. As demonstrated in the Corning Economic Study, fi[t]he

competitive landscape for wireline broadband services typically consists of the telco, a cable
company, and in rare instances a cable overbuilder. Currently, there are roughly 19M homes
with only one provider of wireline broadband with speeds greater than 3 Mbps, and over 46M
homes with only one provider of broadband speeds greater than 25 Mbps.0 Corning Economic
Study at 10 (citing data from FCC Form 477 as of June 2016).
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associated with a fiber or 5G fixed wireless deployment; and (iii) reduce the operating costs of
maintaining both a fiber network and a duplicative copper network. Specifically, the Corning
Economic Study models the economic impact of the Notice’s discussion of ways to speed access
to poles by adopting a One-Touch Make-Ready approach that would effectively reduce overall
access time. To model potential time reductions of a One-Touch Make-Ready approach, the
study uses the most impactful proposals in the Notice without evaluating whether those proposals
are feasible, for example, lowering the application review period from 45 days to 15 days;*®
lowering the survey, cost estimate, and acceptance period from 28 days to less than 2 weeks;’
and lowering make-ready timing from roughly 60-75 days to less than 30 days.'® The study also
models timing-based reductions around copper retirement and Section 214 discontinuance, such
as reducing the public comment period to less than 10 days for grandfathered data and voice;°
auto-granting requests within 25 days;?° allowing data discontinuance within 31 days for all
services that have been grandfathered for at least 180 days;?! and eliminating Section 214(a)
discontinuance requirements where fiber, IP-based, or wireless services are available to the
affected community.?? Finally, the study models the Notice’s proposals to adopt a structured
cost-schedule for make-ready fees of $300 as well as the cost-savings from permitting incumbent

local exchange companies (ilLECs0) to retire legacy copper networks in favor of fiber.?®

16 Notice at £ 8.

1 Notice at £ 10.
18 Notice at £ 11.
19 Notice at £ 73.
20 Notice at £ 76.
21 Notice at £ 85.
22 Notice at £ 95.
23 Notice at £ 36.



The real-world benefits derived from these rule changes will far exceed the conservative
outcomes summarized above for three primary reasons. First, the Corning Economic Study
considers only the economic impact of the Notice’s proposals on the investment decisions of a
generic ILEC,?* even though the modeled rule changes will benefit all facilities-based providers,
including wireless service providers, cable companies, municipal-fiber companies, and metro
fiber providers. Deployments by these additional providers would augment the economic gain.
However, trying to model the behavior of multiple providers simultaneously would have proven
too complex. Modeling the behavior of ILECs alone estimates only part of the economic benefit
unlocked by the proposed rule changes.

Second, although the rule changes would benefit 5G mobile wireless deployments, the
study models only fixed wireless and M2M benefits and does not consider the economic impact
of non-M2M mobile applications.?

Third, the Corning Economic Study does not model certain indirect benefits from the
proposed rule changes that also could be expected to derive economic gain. For example,
relaxing rules regarding copper retirement and Section 214 discontinuance would remove the
need for providers to maintain entire billing systems, IT resources, trouble ticketing systems, and

other dedicated on-staff engineering resources. In addition, deregulation in general could lower

2 The Corning Economic Study uses the construct of a fisingle, uniform, dgeneric ILEC,6

which assists in excluding the effects of any possible idiosyncratic behaviors of one particular
ILEC.0 Corning Economic Study at 16. The model fioperates as a straightforward localized
business case, whereby a network operatoré expends capital to deploy FTTP or 5G and then
attempts to monetize that asset by convincing its current customers to switch from a legacy
service, or by winning customers from other competitors in the area.0 Id. The Corning
Economic Study considers only incremental revenues gained by the rule changes. To calculate
incremental cash flows, the model utilizes fia set of sample geographies that represent a
reasonable proxy for the United States.o Id. at 17.

25 Corning Economic Study at 3.



the risk profile for investors, potentially enabling greater access for ILECs and other
infrastructure providers to debt via a higher credit rating or access to equity via a lower cost of
capital. In both cases, the proposed rule changes would strengthen the business case for
broadband deployment to even more areas of the country.?

At bottom, the attached Corning Economic Study confirms that there is an opportunity
cost associated with preserving antiquated regulations that maintain copper-based networks or
that have a disincentive effect on broadband investment (either by increasing costs or slowing
deployment), and that there is much to be gained from eliminating these regulatory obstacles.
Reforming existing rules that increase costs or slow deployment will promote private sector
investment and innovation and maximize the incentives of all providers to deploy broadband to
all areas of the country. In contrast, failure to act now to remove barriers potentially could deny
millions of Americans living in suburban and rural areas of the country access to high-speed
broadband comparable to what is available in more densely populated areas. It is critical,
therefore, that the Commission eliminate outdated regulations that have a deleterious effect on

investment in next-generation networks and services.

26 Corning Economic Study at 31-32.
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Executive Summary

This study evaluates the estimated 1Y L0 27 iKS C/ /04 ISOSyl SFr2liis to remove barriers to
investment into next-generation wireless and wireline broadband networks, and thereby to
accelerate the transition from legacy copper networks to next-generation services.

We estimate that these proposed changes could have a significant impact not only on new
wireless and wireline broadband infrastructure investment, but could also positively impact job
creation, economic output and consumer welfare. Our models forecast that with these new
rules in place, up to an incremental 26.7 million premises would become economical to serve
with next generation networks, driving up to $45.3 billion in capital investment. This investment
would be made by incumbent service providers across the country and is expected to take
place over at least five years. These incremental homes and small businesses that become
economically viable for network deployment exist primarily in suburban and rural areas and
include areas in all 50 states. The incremental investment unlocked by the proposed measures
could generate up to about 358,000 jobs, support up to $28.4 billion per year in incremental
economic output over the deployment period and drive consumer welfare improvements of up
to $2.7 billion. We detail the assumptions, methodology and calculations used to derive these
figures in this document. As we will discuss, there are a number of reasons why these estimates
may be conservative.

The communications industry is entering its next phase of growth, and all communications
service providers are currently assessing investment decisions for the deployment of the next
generation of networks. Increasingly, these investments will take the form of new fiber-to-the-
LIS Y'1&Sa 6aFTTPED and fifth-3SySNl-ii2y 6a5GE0 wireless network investments. In this paper, we
evaluate the impact of (KS C//04 LIi2L124SR rule changes on the investment decisions of
Incumbent Local Exchange Companies (AILECs€) regarding both next-generation wireless and
wireline facilities. We evaluate in detail the business case for deploying these network facilities
by modeling all of the financial inputs and costs in the same way that a service provider would
when making these business decisions. We evaluate this business case for a specific set of
geographic areas in the country that are representative of the country as a whole, by
performing actual GIS analysis to estimate the costs to deploy both 5G and FTTP network
facilities in those areas based on street miles and the distribution of households and businesses
in those areas. We also assess only the incremental revenue potential of the new networks
deployed in these specific areas and any associated changes to operating costs. This allows us
to estimate the business case for deploying new networks in neighborhoods around the
country for ILECs as a group within their own service territory.



Ly g2 NSOSyt b2(i0Sa 27 tii2L2aSR wiziSY I-ly3a dbtwadéll the FCC has outlined a range of
potential actions to make it faster and less costly to deploy next-generation networks.* It is
expected that these proposals will lower pole-attachment costs, reduce the time and cost of
make-ready, reduce barriers to copper retirement, accelerate legacy time-division multiplexing
6a¢5as) LN2R:O0 RIa02ylyazl-y0ST IyR ISRG0S o MINSIE d2 £201-ity3 IyR RSLI28ly3 &liStSaa
infrastructure.

The reduction in costs anticipated in these NPRMs will help these network deployment business
cases by reducing the cost of deployment and lowering operating costs for ILECs relative to
keeping copper networks in place. This allows many marginal areas that could not previously
pass the business case for next-generation wireless and wireline broadband deployment to
become economically viable. The impact of this can be measured as the difference between
how many households and small-to-medium businesses ((ISMBs€) would be economically
profitable to serve under the current rules and how many additional customers could be
profitably served with the lower costs and faster deployment times enabled by some of the
proposals in these two NPRMs. Because we also estimate in these business cases the
differences in investment by ILECs into capital expenditures, operating expenses and revenues,
we can also assess how much additional capital will be invested given the proposed rule
changes. Using broadband-specific multipliers, we then determine the impact of this increased
investment on jobs and, ultimately, economic output. Finally, we estimate the associated
consumer benefits flowing from enhanced broadband competition in areas that are currently
have more limited competition.

It should be noted, that where the NPRM makes explicit allowances for certain modeling
options, we have chosen the figures that we estimate have the most significant positive impact
on the business case. However, in many ways, we feel that our analysis is conservative in its
assessment of the impact. For instance, we did not model the potential impacts of a lower
WACC that maybe derived from decreased risk in deployment models. We also did not model
any potential cost savings from removing entire duplicative OSS/BSS systems that are used to
support the legacy copper infrastructure. In the 5G scenarios, we only modeled the fixed
wireless and M2M benefits, but did not model the benefits for non-M2M mobile applications.
Lastly, we also did not model multiple competitors each deploying FTTP or 5G in a given area ¢
we only modeled the ILECs deploying facilities collectively in their own service territories

The key findings of this study are as follows:

L q100StSuI-ity3 =NStyS N21-Ro1yR 5SU28Y Syl 68 ISY 24lya - Sk b2 Lyil-adld0idnS LydSaly Sytér =2/ 520715
No. 17-yn IyR a=MS5tSaa Lyl-aliiz0iiiS btwagl =/ 5201S0& mT-79 and 15-180.
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Consumer fixed-internet usage is forecasted to grow dramatically at a rate of 23% per
year for the next five years. At this time, the average household will consume nearly
400 gigabytes of data per month over their fixed connection.

Broadband adoption has slowed in recent years; however, it is estimated to have
grown to around 73% of the population today from 68% five years ago. Currently,
there are approximately 19M homes with only one provider of wireline broadband at
speeds greater than 3 Mbps, and 46M homes with only one provider greater than 25
Mbps.

While 5G is still being standardized and deployment models are still taking shape, we
estimate that these networks will be much denser, with wireless sites much closer to
homes and SMBs than the networks of today. This will unlock new broadband, M2M
and smart city use cases and new incremental revenues streams

The NPRM may improve network deployment economics in four ways: (1) speeding
the time to deploy both wireless and wireline next generation broadband networks;
(2) lowering the costs of make-ready substantially; (3) reducing the operating costs of
pole attachments; and lastly (4) removing many additional costs of operating a
duplicative copper networks

We ran four scenarios to capture the before and after effects of the proposed
rulemaking: dFTTP Base€, dFTTP NPRME, 645G Base€, and 465G NRPME. The FTTP Base
scenario uses the current regulatory regime to estimate the likely capital costs and
potential revenue that could be derived from an FTTP rollout. The FTTP NPRM
scenario then tests the impact to the FTTP Base scenario using new assumptions that
o20iR 65 Sy1-00SR 68 (KS C/ /03 LN2L2aSR NizSa Understanding that 5G has not been
yet completely defined, the 5G Base scenario uses the current regulatory rules to
determine what a reasonable 5G deployment might look like given current industry
consensus, and lastly, the 5G NPRM scenario compares the business case with the rule
changes to the 5G Base scenario. The FTTP and 5G scenarios should be treated as
alternatives scenarios, despite the fact that many areas may receive investment in
both technologies, and our results across these two scenarios should be treated as a
range of estimated outcomes depending on industry evolution

o0 Under the FTTP Base Scenario, 74.3M premises or roughly 53% of the housing
units and small-to-medium businesses (SMBs) are economically profitable to
serve with fiber. These include a wide variety of areas, but are predominantly
found in metro areas.



0 Under the FTTP NPRM Scenario, an incremental 26.7M premises become
profitable to serve with fiber. The incremental capex required to reach these
26.7M premises would be $45.3B, both in terms of build capex and
connection costs. This amount would, in practice, be invested over time and
would represent the collective impact of investment by ILECs within their own
service territory

o0 Asignificant amount of the incremental benefit in the FTTP NPRM scenario
would be in less dense areas under the NPRM rules. The morphology
distribution of premises in these incremental regions, which become
profitable to serve once barriers are removed, are 52% rural and 43%
suburban.

0 New passings under the FTTP NPRM scenario are also geographically diverse,
representing all 50 states. A number of cities such as Birmingham (AL), Dover
(NH), and Santa Clara Valley (CA) all experience a significant increase in the
percentage of economically viable areas under the rule changes

0 5G is estimated to economically serve 65% of premises, or 91.5M housing
units and SMBs under current rules. The NPRM would create incentives for an
incremental 14.9M premises to be covered, generating nearly $23.9B of
incremental capital to do so.

0 These incremental premises covered under the 5G NPRM scenario are in
significantly less dense areas ¢ roughly two thirds of them are in rural areas,
and all 50 states would have areas that are positively impacted.

f  The incremental capex from the FTTP NPRM scenario would drive 178.9K directly
related jobs, another 178.9K GaLIE20SIE 204! I'yR &2dR RIJS incremental economic
output of nearly $28.4B per year over a five-year period.

f  The incremental capex from the alternative 5G NPRM scenario would drive an
incremental 70.1k directly related jobs, another 70.17 27 GaLIEE20S1¢ 22641 YR G20R
drive an incremental economic output of $13.7B per year over a five-year period.

f The incremental FTTP passings will also drive a significant amount of consumer
welfare from the increase in broadband competition. We estimate that the annual
total welfare gains generated by this incremental investment will range from $150.8M
to $2.7B per year, depending on the magnitude of the price effect.
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Introduction and Key Assumptions

The Federal Communications Commission (FCC) is exploring a multi-pronged regulatory agenda
that seeks to accelerate wireline broadband deployment by removing barriers to infrastructure
investment. The agency seeks to do this by: (1) improving the speed at which infrastructure can
be permitted, engineered, and deployed; (2) lowering the costs of deployment through
lowering make ready and infrastructure placement; (3) lowering the operating costs for
network deployment; and lastly, (4) accelerating the benefits from the removal of operating a
legacy full-copper network and legacy TDM services alongside a next-generation fiber network.

The construct of our analysis is to develop a detailed business case from the point of view of an
ILEC evaluating the viability of an FTTP network expansion and 5G deployment in its traditional
wireline service territory. Our business case considers the incremental benefits of network
deployment, meaning that we only consider the additional revenues and cost savings accruing
to the new network facilities, excluding revenues from customers that are already using legacy
services (or that would be served in the absence of the proposed rule changes).

By modeling the behavior of ILECs within their individual service territories and looking at the
collective impact of their investments, we are able to capture a picture of national investment
not specific to the operations of any one company; instead, we capture the effects on the
operations of a generic nationwide ILEC.

While ILECs, wireless service providers, cable companies, municipal-fiber companies, and metro
fiber providers will all benefit from reducing barriers to fiber deployment, it would be very
complex to model the behavior of multiple providers simultaneously. By modeling the behavior
of ILECs alone and not the investments of all other service providers, we are capturing only a
fraction of the investment that will likely be unlocked by these rule changes. It is reasonable to
assume that multiple providers will deploy new facilities in each area, and that therefore the
investment impact that we forecast may in fact be augmented by the activities of multiple
companies and not just the collective actions of the ILECs. The number of companies that
deploy next-generation facilities depends on the eventual structure of the U.S. communications
industry several years out, and is therefore difficult to model.

In this paper, we assess the business case and deployment costs for both 5G and FTTP. While
FTTP economics and the various business cases are well understood from a number of
deployments around the country, 5G standards and business cases are still being defined. Thus,
our analysis of 5G depends on more assumptions than our assessment of FTTP. However, there
is consensus that these next-generation 5G networks will require much denser deployment of
next-generation wireless nodes, and that they will unlock new revenues from machine-to-

Y I-0KlyS 66M2MEj use cases as well as address traditional fixed broadband customers. To



account for the time required to finalize standards and trial deployments, we choose 2020 as
the first year of our model for both FTTP and 5G. The benefits accruing to fiber deployment will
begin sooner than 2020, but we choose a single deployment year to be consistent across the
two cases.

In practice, 5G deployments will be an evolution, and some service providers may choose to
focus on enabling M2M and mobility use-cases rather than home and SMB fixed broadband
use-cases. We assume that in their legacy wireline regions, ILECs will build relatively dense 5G
networks capable of enabling the bandwidth required for full-home broadband usage, including
voice, video, and broadband services. We include revenues for these services in both the FTTP
and 5G business case analyses. 5G and FTTP may in many cases be deployed in parallel, with
FTTP as an extension to the dense wireless networks for customers requiring the fastest
connections. Because both our 5G and FTTP models assume building substantial new fiber in
the same geographic areas, it would be inappropriate to count the results of both cases
together as new investment enabled by rule changes. Instead, we treat the two cases as
alternative scenarios that represent a range of outcomes in terms of overall investment impact.

In considering the impact of potential rule changes, we developed our cost assumptions based
on potential options included in recent FCC proposals. We have based our assumptions
wherever possible on estimates of costs available in the public domain so they can be
independently verified. The actual cost savings accrued will vary from company to company,
and would be different for other types of service providers. There are a number of proposed
rule changes that accelerate the deployment of facilities and remove potential delays. We
generally aggregate the multiple beneficial impacts of these accelerating factors into a smaller
set of assumptions for the purposes of this analysis.

We run our business case analysis for a subset of geographic areas (called Census Block Groups)
that are representative of the country as a whole, including both rural and urban areas. We
then scale this analysis up to a national estimate by identifying similar areas across the country
and applying our results to those areas. This is less precise than performing a full national
estimate, but is still a quite granular analysis as we use several thousand of these block groups
in our analysis.

We develop our assumptions (both cost and demand) so that they vary according to different
geographic morphologies. Costs of deployment vary substantially across the country depending
on whether the areas are rural or urban, as well as the local mix of aerial, conduit, and
underground facilities. We capture differences in these assumptions across five unique
household density segments and apply those assumptions to each our areas individually. The
result is a granular analysis with both varying density and customer data across areas but also
different business-case assumptions.
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To calculate the net effects of these rule changes, we assess which areas in the country did not
economically justify network deployment under the current set of regulations, and track which
become economically justified after lowering costs of deployment and accelerating the
business case. The investment associated with these marginal HSI-a (KI-i 6FtiLI TI2Y yS3Ii@S (2
positive economic value drives our estimates of job creation, economic impact, and consumer
benefits. We assume these areas all represent net new investment, as they are marginal areas
that previously did not have a positive business case. While it is possible that ILECs will not
collectively invest where there is a now a positive business case, they should have an economic
incentive to do so, and therefore we capture that behavior in our estimates.

In the following sections we review our analysis, assumptions, and results in detail.

Current State of Broadband Access, Competition & FTTP

Broadband access is a vital component of the modern economy both in terms of continued
productivity gains, but also in terms of the democratization of access to information and
education. To measure the health of this ecosystem, we can look at three components: (1) the
number and types of homes with access to broadband and their usage; (2) the number of
competitors providing service to those homes; and (3) the number of networks that are
providing a true broadband choice at reasonable bandwidths, such as FTTP.

Broadband Access & Usage

Data consumption has been growing at a historic rate over the past 10 years, and consumption
is only set to increase further with the proliferation of internet-Sy1-6fSR RS21054! yS& a20Sl-the-
(i2L¢ 02yiSyl 02yad Y Liil2y oSKI-I21E! IyR KS ySSR 121 SY'L28SS4 (2 &0 I'yeaKSISI 6S i flizY
home or on the road.

Cisco estimates that in the United States, Consumer Fixed Internet Traffic will grow at an annual
rate of 23% until 2021, reaching over 48.7 exabytes of data per month, a 3x increase from 2016.
They further estimate that these residential customers will become an even more important
part of the mix of IP traffic, growing from 55% to 61% of all IP traffic by 2020.2 If these figures
are correct, the average broadband home will consume nearly 400 Gigabytes per month, a
remarkable amount of traffic.

Yet broadband adoption has slowed slightly over the past several years, growing to around 73%
today from 68% in 2012.3

2 wSLI2Ni LitzoflaK SR 68 /1a021 axbl C2US01-al 11AKAIK(E ¢2241 Litzfled as of June 13, 2017, available at:
http://www.cisco.com/c/m/en us/solutions/service-provider/vni-forecast-highlights.html.
% Pew Internet, 2017, available at: http://www.pewinternet.org/fact-sheet/internet-broadband/
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FIGURE 1: BROADBAND ACCESS BY SPEED AND COMPETITION *
Home Broadband Adoption
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High-speed access tends to be skewed towards denser, urban centers where the economics are
more favorable to a network operator, resulting in large areas with limited broadband access.

Competition

The competitive landscape for wireline broadband services typically consists of the telco, a
cable company, and in rare instances a cable overbuilder. Currently, there are roughly 19M
homes with only one provider of wireline broadband with speeds greater than 3 Mbps, and
over 46M homes with only one provider of broadband speeds greater than 25 Mbps. 10.6M
homes have no access to 25 Mbps service, and in other lyaiil-y0Sa 4CIESR =MSt5aa¢ aSrvice is
the only option for households to get the internettroughly 1M homes can only get this speed
through a wireless provider as no wireline option is available (equal to the difference between
(KS mntca K2Y S& ik 24z 1100543 I HpadLia ly a=StyS hyteé and the 9.3M homes without
1-0054 ty"6=MStlyS 21 CIESR =MSt5aa40.
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FIGURE 2: BROADBAND ACCESS BY SPEED AND COMPETITION. °
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FTTP Access

Large-scale FTTP deployments began in earnest in 2005, gKSy +SiiT2y fl-4zy0KSR 1ia aCih{£
product. Since that time, FTTP has grown to pass roughly 32.5M, or 24% of housing units in the
in the US.® Unlike cable plant, FTTP has not been as pervasive, and has been historically more
concentrated in denser urban and select suburban areas. All told, current estimates show FTTP
will reach roughly 55M housing units, or 41% of U.S. housing units based on current forecasts.

5 Data from the FCC, Form 477 as of June 2016. Note that these figures identify the percentage of households with
access to varying broadband speeds. The FCC also publishes a similar analysis identifying the percentage of
underserved or unserved census blocks. We believe that looking at the household access counts is a better
measure of access because many un/under-served census blocks are in very remote areas with few households.
®RVA, North American FTTH and Advanced Broadband Review and Forecast to 2021, March 2017
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FIGURE 3: FTTP ANNOUNCED PASSINGS
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24% Passed 41% Passed . v a minimum of 12.4M miles of fiber / yr and
100% verizon equipment from 2018 to 2020

A Expanding FiOS in Boston
90%

A _df] 2F CliyBiSIn TioSH Lil-adly3a 1S +SinT2yi
80% .|| former FiOS assets sold in 2016

Eﬁaﬂmgr A Recently hired former VZ and Google Fiber
70% 79.9 executive to evaluate FTTx builds
60% 102.3 > FAT&T is committed to building out and passing
) 12-14M households by 2019
50% Non FTTP - A The commitment was a stipulation of the
DirecTV merger but carrier has said it may
mFTTP .
40% at&t build to 14M
a\V;
30% = || A The company plans to reach 14M households
0% CenturyLink with 100 Mbps via a FTTN/C solution
10% Oth A Ly kS I3 o 851 620KSIE Cee 1 LN2AIRSIE
er added 48% of annual additions
0%
A In total, about 23M more homes are planned
Homes Passed Today ~ Announced Plans to be passed by the major ILECs

That still leaves a significant portion of the population without access to fiber broadband under
the status quo.’ In contrast, significantly more U.S. homes are able to get high-speed coax from
the cable company as demonstrated below in Figures 4 and 5.

" Housing Units are from the US Census
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FIGURE 4: FTTP PASSINGS®

FIGURE 5: COAX AVAILABILITY > 25MBPS°

8 Data from the FCC, Form 477 as of June 2016.
9 Data from the FCC, Form 477 as of June 2016.

13

% Homes with
Residential Fiber
M >30%
B 60%-80%
B 40%-60%
20%-40%
<20%
0





