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REPLY COMMENTS OF FIBER TO THE HOME COUNCIL AMERICAS ON THE
TECHNOLOGY TRANSITIONS NPRM

The Fiber to the Home Council Americas (“FTTH Council” or the “Council”)*
respectfully submits these reply comments in response to the Federal Communications

Commission’s (‘FCC’s” or “Commission’s”) Notice of Proposed Rulemaking (“NPRM”) in the

The FTTH Council’s mission is to accelerate deployment of all-fiber access networks
(including fiber to the home (“FTTH”)) by demonstrating how fiber-enabled applications
and solutions create value for service providers and their customers, promote economic
development, and enhance quality of life. The FTTH Council’s members represent all
areas of the broadband access industry, including telecommunications, computing,
networking, system integration, engineering, and content-provider companies, as well as
traditional service providers, utilities, and municipalities. The FTTH Council has more
than 300 entities as members. A complete list of FTTH Council members can be found
on the organization’s website: http://www.ftthcouncil.org.



above-captioned proceedings.? In these comments, the FTTH Council provides additional
evidence to demonstrate that rules mandating battery backup power for customer premises
equipment (“CPE”) and retail customer notification for planned copper retirement are

unwarranted, and responds to other comments filed in response to the Commission’s NPRM.

l. INTRODUCTION AND SUMMARY

In its initial comments, the Council responded to two issues raised in the Commission’s
NPRM: (1) the proposed rules mandating eight hours of standby CPE battery backup power and
other requirements for fixed voice-over-Internet-Protocol (“\VVolP”) service; and (2) the proposed
rules mandating retail customer notification and an opportunity to comment in advance of copper
retirement.® In both cases, the Council opposed the new rules.

With respect to the Commission’s proposed battery backup rules, the Council argued that
new regulations are not necessary for three reasons:

e First, the market for voice communications has evolved. Today, less than 28% of

voice services are accessed via line-powered copper, almost 50% of households
have “cut the cord,” and almost all Americans have access to a wireless device,

See In the Matter of Ensuring Customer Premises Equipment Backup Power for
Continuity of Communications, PS Docket No. 14-174, Technology Transitions, GN
Docket No. 13-5, Policies and Rules Governing Retirement of Copper Loops by
Incumbent Local Exchange Carriers, RM-11358, Special Access for Price Cap Local
Exchange Carriers, WC Docket No. 05-25, AT&T Corporation Petition for Rulemaking
to Reform Regulation of Incumbent Local Exchange Carrier Rates for Interstate Special
Access Services, RM-10593, Notice of Proposed Rulemaking and Declaratory Ruling,
FCC 14-185 (rel. Nov. 25, 2014) (“Technology Transitions NPRM”).

See In the Matter of Ensuring Customer Premises Equipment Backup Power for
Continuity of Communications, PS Docket No. 14-174, Technology Transitions, GN
Docket No. 13-5, Policies and Rules Governing Retirement of Copper Loops by
Incumbent Local Exchange Carriers, RM-11358, Special Access for Price Cap Local
Exchange Carriers, WC Docket No. 05-25, AT&T Corporation Petition for Rulemaking
to Reform Regulation of Incumbent Local Exchange Carrier Rates for Interstate Special
Access Services, RM-10593, Comments of the Fiber to the Home Council Americas (Feb.
5, 2015) (“FTTH Council Comments”). Unless otherwise noted, all comments cited in
these reply comments were filed in the above-captioned dockets in conjunction with the
initial filing round of this comment cycle.



with mobile phone penetration rates exceeding 100% of the U.S. population.”
Moreover, this trend away from line-powered copper will continue. Based on this
market reality, consumers either have grown accustomed to the need for battery
backup power in an emergency or the need to obtain their own Uninterruptible
Power Supply (“UPS™) device, and they often rely on mobile phones to provide a
communications lifeline during an outage.

e Second, all-fiber network providers have acted responsibly to ensure residential
subscribers can access emergency communications, including during power
outages.” The Council submitted declarations from FTTH providers and vendors
demonstrating that providers (1) give subscribers reasonable notice about the need
for backup power for CPE; (2) provision or provide information about backup
power options to consumers; and (3) monitor and replace—or allow consumers to
monitor and replace—backup power for their FTTH service.® To date, the
Council has not found a single instance in which customers have complained
about or objected to a FTTH provider’s backup power practices.’

e Third, the Commission’s proposed battery backup regulations will impose a
substantial cost on providers without any attendant benefit.®> One FTTH provider
noted that the new rules will increase costs to providers or consumers by hundreds
of dollars per premises.” Another explained that the regulations “will only delay”
efforts to deploy FTTH networks, particularly in rural areas.”® Additionally, the
new rules will only accelerate the trend toward wireless only services.™

Therefore, rather than impose battery backup regulations, the Council argued that the

Commission should continue to promote the development of industry best practices, such as

4 See id. at 10.
5 See id. at 18-19.

See FTTH Council Comments, Declaration of Alan Jones, C Spire (Jan. 28, 2015);
Declaration of George O’Neal, GVTC Communications (Feb. 2, 2015); Declaration of
Ben Lovins, Jackson Energy Authority (Feb. 2, 2015)); Declaration of David Russell,
Calix (Jan. 30, 2015). See also FTTH Council Comments at 17-27.

! See id. at 19.
8 See id. at 20.

o See id.
10 See id.
1 See id.



those recommended by Communications Security, Reliability, and Interoperability Council

(“CSRIC”) Working Groups 10A and 10B.*

With respect to the proposed retail customer copper retirement notification rules, the

Council argued that no new regulations are needed for three reasons:

First, service providers have acted responsibly to notify customers before
upgrading their networks from copper to fiber.** The Council has found no
instance in which subscribers have objected to or complained about providers’
copper retirement practices.'*

Second, consumers recognize the superiority of all-fiber networks over copper in
terms of both performance and reliability, and have been clamoring for an
upgrade.™ Indeed, the Commission has recognized the enormous benefits of all-
fiber networks, and has made the deployment of all-fiber networks a priority.*°
As stated in a white paper attached to the Council’s initial comments, not only is
fiber superior to copper in terms of speed and latency, FTTH networks are more
resilient during emergencies.'” For this reason, “consumers do not see line-
powered copper service as having much, if any, value, even during power
outages.”*® As a consequence, consumers are migrating rapidly from copper
networks to all-fiber networks.*

Third, the Commission’s proposed copper retirement notifications, which include
detailed form, content, and delivery requirements, would impose substantial costs
on providers without any attendant benefits to consumers.? As stated above, the
Council has not uncovered any situation where consumers have complained about
providers’ copper retirement procedures, and as a matter of sound business
practice and practical necessity, providers already notify consumers before
replacing copper plant with all-fiber connectivity.?* Moreover, by imposing new
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See id.
See id.
See id.
See id.
See id.
See id.

at 20-21.

at 22-23.

at 23.

at 23-24.

at 12-14.

at 6-9 (citing The Superior Performance and Technical Characteristics of Fiber to

the Home Networks, FTTH Council (Jan. 29, 2015), available at
http://www.ftthcouncil.org).

See id.
See id.
See id.
See id.

at 23.
at 10.
at 22-27.
at 22-23.



costs on wireline providers, the Commission will hasten the “cord cutting” trend,
to the detriment of wireline providers and the Commission’s own goals.?

For these reasons, the Council argued that the Commission should not adopt its proposed
copper retirement notification requirements for retail customers.

These reply comments proceed in three parts. First, the Council presents evidence from a
just-completed survey of consumers, which supports the Council’s conclusion that the
Commission’s proposals are unnecessary given evolving consumer behavior with respect to
emergency communications. Second, the Council reviews evidence submitted from providers
and vendors, including members of the FTTH Council, which further demonstrates that no new
regulations are needed with respect to battery backup power, and rebuts arguments from
proponents of the Commission’s proposals. Third, the Council highlights additional evidence
supporting the argument that rules requiring retail customer notice and consent in advance of
copper retirement are unwarranted, and counters arguments from proponents of the

Commission’s proposals.

1. NEW CONSUMER RESEARCH DEMONSTRATES THAT THERE IS NO
PROBLEM WARRANTING NEW BATTERY BACKUP REGULATIONS

In the NPRM, the Commission’s proposed battery backup rules rest on an assumption
that most consumers continue to use and rely upon line-powered copper for their emergency
communications needs. A just-completed study from RVA, LLC of consumer behaviors and
attitudes with respect to voice services and emergency communications demonstrates that the

Commission’s assumption is unfounded. # First, the survey supports the conclusion that only a

22 See id. at 26.

23 See RVA, LLC, Survey of Consumers Regarding Telephone Use and Emergency Calling
Issues (February 2015), attached as Exhibit A (“RVA Survey”). Between February 16
and 24, 2015, RVA interviewed 2,000 consumers—including 1,735 random samples and



small and shrinking minority of consumers continue to use copper for emergency purposes.
Second, of those who retain copper, almost half only have cordless phones, which do not work in
an outage without an independent power supply. Third, the vast majority of consumers have
access to mobile phones, which they prefer to use over landline phones during an emergency.
Consequently, there is no problem warranting the Commission’s proposed battery backup power
regulations.

First, the survey reveals that only a small number consumers continue to rely on line-
powered copper for their voice service. Specifically, the survey found that only 22% of homes
continue to maintain a line-powered landline telephone, and only 5% of homes rely on a line-
powered landline telephone and do not have access to a mobile phone.?* Further, when
compared to FTTH or cable landline voice subscribers, twisted pair copper network subscribers
had the smallest percentage of subscribers reporting that they were “very satisfied” with their
service.” In fact, of those consumers who do have a landline phone at home (including fiber,
cable, and twisted pair copper), 18% are “very likely” or “somewhat likely” to drop or
discontinue their landline service within the next year.?

Second, while 22% of consumers currently subscribe to line-powered copper landline
service, an even smaller number of consumers rely on line-powered copper during emergencies.
Specifically, nearly 50% of consumers with line-powered copper at home have only cordless

phones, which requires an independent power supply to function during a power outage.?” In

265 of oversampled FTTH—with a demographic breakdown very similar to the general
U.S. population. See id. at 4, 7.

24 See id. at 10.
25 See id. at 18.
26 See id. at 13.

2 See id. at 22 (47% of homes with line-powered copper service only have a cordless phone
in the home).



fact, the survey found that “[t]he setup all telephone consumers once had — only traditional line
powered landline service with only corded telephones — now represents less than 1% of the
households in the U.S.”? Further, consumers who retain line-powered copper tend to do so for
reasons of familiarity or as a luxury,? and not because the line will continue to work during a
power outage.*

Third, the survey reveals that most consumers already have a readily available alternative
for emergency communications in the form of mobile devices. 89% of homes have at least one
mobile telephone.®* Indeed, more households have a mobile phone at home (89%) than a
landline phone (59%).%* Further, the average household has between 1.4 and 2.8 mobile devices
in the house at any given time, and of these devices, at least one of them is reasonably charged—
i.e., 65% or more—=82% of the time.®® Moreover, even in the case of a power outage, nearly
three-quarters of mobile device owners can charge their device from an automobile while at
home.*

The survey also demonstrates that consumers overwhelmingly view mobile phones, not

landline phones, as their primary means of emergency communication during power outages. In

28 See id. at 23. The survey revealed that 0.6% of consumers have only a line-powered

landline and only a corded phone in the home. See id.

See id. at 19. Those of older age and higher income are generally more likely to have
landline telephones at home. See id. at 15. With respect to higher income consumers,
this fact further supports Corning’s suggestion that landline phones are increasingly
viewed as a luxury item rather than as a necessity. See Comments of Corning
Incorporated, 5 (Feb. 5, 2015) (“Corning Comments™).

See RVA Survey at 19. In fact, less than a quarter of survey respondents indicated that
usability during power outages was the sole reason for keeping the service. See id.

See id. at 26. This number is income adjusted.

See id. at 9, 26. Moreover, the RVA survey did not reveal a single age or income bracket
in which fewer than 80% of consumers had a mobile phone, with a number of groups
exceeding 90% penetration. See id. at 27.

3 See id. at 28-29.
34 See id. at 30.

29

30

31

32



fact, 75% of consumers view a cellular or mobile device as their first resort for emergency
communications (not specifically 911) during an outage, with only 21% viewing a landline
phone as their primary means of communicating during an outage.® In fact, more consumers
would first send a text message from their cell phone in an emergency (24%) than make an
emergency voice call with their landline phone (21%).%® This preference for mobile emergency
communications holds true even for calls to 911.%" Finally, among consumer concerns about
making an emergency or 911 call during a home power outage, only 2% specifically mentioned
the battery life of CPE.* Indeed, consumers were more concerned about downed telephone
lines—which on-premises battery backup would not solve—than the availability of CPE backup
power.*

Lastly, the survey reveals that extended outages are exceedingly rare, and only a slim
minority of consumers face outages longer than the Commission’s proposed eight-hour standard.
Specifically, only one fifth of consumers have experienced an outage greater than eight hours in
the last year.*® On average, then, households would experience long outages only every 4.5
years.** Further, the need for consumers to contact emergency services in an outage is

vanishingly small, with only 6.6% of consumers having ever contacted or attempted to contact

% See id. at 33.

% See id. at 32-33. We expect the percentage of consumers who first turn to the text

message function on their cell phone for emergency communications to rise as PSAPs
continue to adopt text-to-911 and NG911 solutions, and as consumers continue to “cut
the cord” at home.

See id. at 34. The survey found that 70% of consumers would first use a mobile phone to
make a 911 call, compared with 27% who would use a landline. See id. Among those
consumers who have access to both a landline and a mobile phone, consumers still favor
mobile phones to landline by twelve percentage points (55% to 43%). See id.

38 See id. at 35.

37

39 See id.
40 See id. at 37.
4 See id.



911 in an emergency.* Moreover, the survey found that 3.1% of consumers with only a non-
line-powered landline service and a corded phone were ever unable to complete a 911 contact
during a power outage,*® and for those consumers with non-line-powered landline service and a
mobile phone (the majority of consumers), that number shrank to 1.6%.

Altogether, these survey results demonstrate that very few consumers continue to rely
upon line-powered copper for their emergency needs. Further, as consumers willingly migrate
toward non-line-powered voice communications, they are rapidly adopting wireless voice service
as their primary communications method during emergencies. Moreover, problems related to
battery backup are virtually nonexistent, and therefore do not rise to a level that would justify
new regulation. For these reasons, the Commission should decline to adopt its proposed rules

regarding battery backup power.

I11.  OPPONENTS OF THE COMMISSION’S BATTERY BACKUP
PROPOSAL SUBMITTED SUBSTANTIAL EVIDENCE SUPPORTING
THE CONCLUSION THAT NO NEW BATTERY BACKUP
REGULATIONS ARE NEEDED; THE COMMISSION SHOULD REJECT
PROPOSALS FROM OTHERS TO IMPOSE BATTERY BACKUP RULES

In the initial round of comments, a number of service providers, vendors, and their trade
associations submitted ample evidence to support the Council’s conclusion that the industry is
acting responsibly to meet consumers’ needs and expectations with respect to battery backup
power, and that the proposed regulations would serve to impose enormous costs without any
offsetting benefit for consumers. At the same time, a several commenters filed in support of the
Commission’s proposed battery backup rules. However, these proponents of the Commission’s
proposals ignore the well-documented, consumer-driven developments in the marketplace for

voice services over the last 15 years. Moreover, even if these proponents were correct in their

42 See id. at 38.
43 See id. at 40.



market assumptions, the Commission’s battery backup proposals—and commenters’ proposed
modifications—should be rejected because they would impose significant costs on providers and

consumers without any redeeming benefit.

A. Opponents of the Commission’s Proposed Battery Backup Power
Rules Submitted Ample Evidence Demonstrating that No New Rules
Are Warranted

Many commenters shared the FTTH Council’s view that the market has evolved, and
consumers already have adequate access to emergency communications services during an
outage. AT&T explained that “[i]n today’s marketplace,” as millions of consumers have opted
to switch to non-line-powered voice service, “consumers are accustomed to obtaining and
maintaining self-provisioned CPE power.”** Further, Verizon noted that “[n]otwithstanding the
availability of backup batteries, many customers today choose not to obtain a battery, given the
growing reliance on wireless or the customers’ use of handsets or other devices that themselves
require commercial power to operate.”*® Other commenters, such as the National Cable &
Telecommunications Association (“NCTA™) and ITTA, agreed.”® Similarly, Cincinnati Bell
noted that consumers have not found value in the line-powered nature of copper networks, even

in the face of catastrophic weather events and outages.*’ Finally, vendors such as ADTRAN and

4 See Comments of AT&T Services, Inc., 7 (Feb. 5, 2015) (“AT&T Comments”).
45 See Comments of Verizon, 17 (Feb. 5, 2015) (“Verizon Comments™).

48 See Comments of NCTA, 2-3 (Feb. 5, 2015) (“NCTA Comments™) (citing Stephen J.
Blumberg and Julian V. Luke, Division of Health Interview Statistics, National Center
for Health Statistics, WIRELESS SUBSTITUTION: EARLY RELEASE OF
ESTIMATES FROM THE NATIONAL HEALTH INTERVIEW SURVEY,
JANUARY-JUNE 2014, at 5 (Dec. 2014)) (finding that “almost half of all households in
the U.S. are wireless only,” and “[t]he overwhelming majority of wireline customers also
have mobile services, which provide a strong measure of redundancy during an
emergency situation.”); Comments of ITTA, 6-8 (Feb. 5, 2015) (“ITTA Comments”).

4 See Comments of Cincinnati Bell Telephone Company LLC, 7 (Feb. 5, 2015)
(“Cincinnati Bell Comments”) (“[T]he majority of consumers do not value the
independent power supply that accompanied traditional copper-based voice services.
This became abundantly clear to CBT during the extended power outage that affected a

10



Corning—hboth FTTH Council members—recognized that consumers, including minorities and
low-income populations, are continuing to migrate toward non-line-powered all-fiber and
wireless networks, even if that means giving up CPE power fed from the central office.*®
Moreover, commenters submitted evidence to support the Council’s view that IP-based
fixed voice providers are acting responsibly to provide battery backup options for consumers.
ITTA noted that “[t]he industry has responded to marketplace demand and consumer needs by
voluntarily deploying devices that are capable of maintaining standby backup power, typically
for up to eight hours.”® For example, when CenturyLink entered the Omaha market with FTTH
service, it “created a brochure” for customers, “supplemented it with information on the
company’s website,” and “provided customers with backup power units and supplied
information about the units and the ongoing need for backup power support.”*® Cincinnati Bell
also offers a battery backup option for its service.®* Further, other major providers of fixed VoIP
service—including AT&T, Charter, Comcast, Cox, Cablevision, and Verizon—generally make

battery backup power available to consumers, even when they don’t provision the backup power

large portion of CBT’s service area in the aftermath of Hurricane lke in 2008. More than
1.9 million Ohioans lost commercial power during that windstorm . . . . After the storm,
CBT, which had been steadily losing market share to cable and VVolP providers, promoted
the advantage of its landline service during a power outage, expecting that the campaign
would entice customers to switch back. The company saw little to no uptick as a result
and landline lo[s]ses continued at a steady pace despite the lack of backup power with
alternative services.”).

48 See Comments of ADTRAN, Inc., 17-18 (Feb. 5, 2015) (“ADTRAN Comments”);
Corning Comments at 4-5 (“Today, more than 90 percent of American adults have a cell
phone. By contrast, fewer than 60 percent of American households have a landline, and
more than a third of the households that do report that they seldom or never use it. The
move away from landlines is even more pronounced among minorities and the poor.”)
(internal citations omitted).

49 See ITTA Comments at 20.
>0 See Comments of CenturyLink, 48-49 (Feb. 5, 2015) (“CenturyLink Comments™).
51 See Cincinnati Bell Comments at 8.

11



themselves.® In addition, battery backup solutions are widely available from commercial
retailers such as Best Buy and Amazon.>®

Lastly, commenters agreed that the Commission’s proposed regulations will impose a
substantial cost on providers without any attendant benefit.>* For example, ADTRAN states that
the proposal would create an “impossible burden” for providers, who often do not have control
of or knowledge of the customer’s particular CPE.>® And yet, providers have found that very
few customers express a desire for battery backup power in the first place.”® NCTA, for
instance, has found that “[e]ven when companies offer batteries for sale, customers
overwhelmingly choose not to purchase them,” often because they have an adequate or superior
emergency communications alternative in their mobile service.”’

Taking these comments together, it is clear that consumers and providers have evolved
beyond the old world of line-powered copper. Consumers today have a variety of options for
backup power, including wireless service and CPE backup power, and providers are acting
responsibly to address consumer needs for backup power. Establishing battery backup power
requirements would impose unnecessary costs on providers and consumers alike, without any

attendant benefit. Therefore, the Commission should not impose its proposed battery backup

52 See AT&T Comments at 7-8 & n.13.
53 See NCTA Comments at 7-8.

> See, e.g., NCTA Comments at 8-9; Cincinnati Bell Comments at 8-9 (explaining that
mandating battery backup power would impose significant administrative, environmental,
and long-term opportunity costs to the company). Cincinnati Bell states that mandating
battery backup “would require providers to install battery back-up capacity for all
existing subscribers,” which “would be a huge undertaking for providers and a burden on
consumers who do not want or care about battery back-up for their service.” See
Cincinnati Bell Comments at 8-9. Moreover, it would “divert service installers from new
deployments, thus slowing the expansion of broadband services to customers,” and likely
would result in a many batteries being improperly disposed. See id.

5 See ADTRAN Comments at 20.
% See Cincinnati Bell Comments at 8.
57 See NCTA Comments at 8.
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rules. Instead, as many commenters agreed, the Commission should encourage the development

and adoption of best practices, such as those recommended by CSRIC Working Group 10.%

B. Proponents’ Arguments in Favor of the Commission’s Proposed
Battery Backup Rules Ignore Market Realities and Suggest
Additional Rules That Would Impose Costs With No Redeeming
Benefit

Several commenters supported the Commission’s proposal to impose battery backup
requirements on providers of fixed VVoIP services.>® For example, Public Interest Commenters
argue that battery backup rules are appropriate because “Americans have come to expect the
indefinite reliability of the basic telephone network, particularly during outages caused by
natural disasters and other emergencies.”®® However, this view of the market ignores the sea
change that has occurred in consumer preferences for voice communications over the past 15
years, and therefore should be rejected.

As the Council and other commenters explained, the majority of consumers have
willingly adopted non-line powered fixed and wireless networks for their voice communications

needs.®* These consumers understand that fixed VoIP service requires battery backup to

%8 See, e.g., Comments of the American Cable Association, 7 (Feb. 5, 2015) (“ACA
Comments”); CenturyLink Comments at 46; Comments of the United States Telecom
Association, 6-7 (Feb. 5, 2015) (“USTelecom Comments™).

See Comments of Public Knowledge, Appalshop, Benton Foundation, Center for Media
Justice, Center for Rural Strategies, Common Cause, the Greenlining Institute, Media
Action Center, Media Literacy Project, National Consumer Law Center, on Behalf of Its
Low-Income Clients, New America’s Open Technology Institute, Rural Broadband
Policy Group, and TURN (the Utility Reform Network), 24 (Feb. 5, 2015) (“Public
Interest Commenters Comments”); see also Comments of the Ad Hoc
Telecommunications Users Committee, 6 (Feb. 5, 2015) (“AHTUC Comments™);
Comments of the National Association of State 911 Administrators, 2 (Feb 6, 2015)
(“NASNA Comments”); Comments of the National Association of State Utility
Consumer Advocates, 10 (Feb. 5, 2015) (“NASUCA Comments”).

See Public Interest Commenters Comments at 24.

o1 See Cincinnati Bell Comments at 7; FTTH Council Comments at 10; RVA Survey at 16,
26; Verizon Comments at 17.

59

60

13



function.®? Indeed, by Commission rule, providers of fixed VolP service are required to provide
a notice about limitations in their service, such as the need for battery backup power.®® Even for
the minority of consumers who retain line-powered copper voice service, the prevalence of
cordless phones—which themselves require backup power to function in an outage—undermines
the argument that consumers expect their phones to work “indefinitely” in an outage without
some form of battery backup.®* Moreover, most consumers have multiple options for emergency
communications, including cell phones and backup power for their fixed VolP service.®®

In short, over the last fifteen years, consumers have willingly adopted non-line-powered
wired and wireless service to meet their communications needs. These consumers understand
that these services require battery backup power to function during an outage, and have accepted
that trade-off knowing that the market already provides sufficient backup power options to
enable them to communicate in an emergency.

Even if proponents’ view of the market was correct, the proposed battery backup rules
should be rejected. In their comments, proponents of the Commission’s battery backup rules
would require providers to offer a minimum duration of backup power, anywhere from eight

hours (as the Commission originally proposed) to a full week (as proposed by the Public Interest

62 See AT&T Comments at 7.
63 See 47 C.F.R. § 9.5.

64 See ADTRAN Comments at 18 (“Consumers are selecting cordless phones in a
significant number of households that still have landline service, as reflected by the fact
that for the most recent year where data is available, sales of cordless telephones were
just about double the sales of corded telephones — 7.3 million cordless phones versus 3.7
million corded phones”) (citations omitted); see also RVA Survey at 22 (47% of
consumers with line-powered voice service do not have a corded phone at home).

6 See FTTH Council Comments at 19; NCTA Comments at 5; ACA Comments at 11; RVA
Survey at 9 (finding that 88% of homes have a mobile phone, while nearly half of homes
have both a landline and a wireless phone).

14



Commenters).®® Other proponents would have the Commission impose vague standards for
“minimally essential communications.”®” The Commission should reject these proposals.

First, establishing a minimum duration for backup power—including the Commission’s
eight-hour proposal—is unnecessary because providers of non-line-powered fixed VolP services
have acted responsibly to provision or provide information about battery backup power. As
ITTA explains, the free market already provides sufficient incentives to promote the deployment
of backup power solutions, with providers typically offering customers a UPS with eight hours
of standby power.®® Even where the provider does not provision battery backup, consumers are
aware of the need for backup power, and can purchase a commercially available UPS that meets
their needs.® Further, as battery backup technology improves, the market will be able to offer
backup power for even longer durations.”® Therefore, the Commission should decline to impose
regulations mandating that providers meet a minimum standard for battery backup power.

Second, if the Commission ultimately decides to require battery backup, there is simply

no meaningful evidence in the record that would justify a minimum backup period exceeding

66 For example, while AARP would require 12 hours of backup power, see Comments of

AARP, 3 (Feb. 5, 2015) (“AARP Comments”), AHTUC, NASUCA, and NASNA
suggest 24 hours is appropriate. See AHTUC Comments at 6; NASNA Comments at 2;
NASUCA Comments at 10. Public Interest Commenters, at the far extreme, would have
fixed VVoIP providers guarantee seven days of battery backup power. See Public Interest
Commenters Comments at 25-26.
o7 See Public Interest Commenters Comments at 21-23.
See Comments of ITTA at 20 (“The industry has responded to marketplace demand and
consumer needs by voluntarily deploying devices that are capable of maintaining standby
backup power, typically for up to eight hours. ... There is every indication that
marketplace pressures are sufficient to guide the industry’s response to any concerns
regarding backup power of CPE during power outages without the need for regulatory
intervention.”).

69 See NCTA Comments at 7-8.

70 See Comments of the Pennsylvania PUC, 8 (Feb. 5, 2015) (“Pa PUC Comments”) (“The
Pa PUC recognizes that th[e] provision of backup power to customer premises equipment
is changing rapidly so that more reliable and longer battery backup can be maintained at a
customer’s premises.”).

68
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eight hours. AT&T, in its comments, notes that “most power outages last less than two hours,”
and a study of central offices in California revealed that “more than 50 percent of outages lasted
only seconds.””* Indeed, the California Public Utilities Commission and Pennsylvania Public
Utilities Commission view eight hours of standby battery backup power as adequate, and
recognize that providers are already meeting that need.” The New York Public Service
Commission (“NY PSC”) agrees that “sufficient commercial backup power solutions are
available to consumers.””® Moreover, there is no evidence in the record to support claims that
“[pJower outages routinely exceed eight hours in ice or wind storms,” that “[pJower outages . . .
often occur at night,” or that “consumers in the midst of a power outage . . . likely have urgent
communications needs that may take time to accomplish.”™ As a result, the Commission should
refrain from using these claims to justify a longer-than-necessary battery backup period.

Third, requiring providers to meet the Commission’s or proponents’ backup power
requirements would impose significant and unnecessary costs on providers and their consumers.
For example, Public Interest Commenters’ proposal appears to call for seven days of talk time.”

Under this metric, the expense of provisioning a week’s worth of battery backup power could

n See AT&T Comments at 20 & n.47.

2 See Comments of the California Public Utilities Commission, 3 (Feb. 26, 2015); Pa PUC
Comments at 9 (“The Pa. PUC suggests that backup power that is capable of powering
CPE for a minimum of at least eight hours during a commercial power outage is
consistent with the Commission’s enunciated proposal. The Pa. PUC notes that eight
hours appear to be consistent with certain VVolP deployment models already in practice,
such as Verizon’s FiOS service.”).

3 See Comments of the New York Public Service Commission, 3 (Feb. 5, 2015) (“NY PSC
Comments”).

“ See AHTUC Comments at 6 (emphasis added); NASNA Comments at 2 (emphasis
added).

& See Public Interest Commenters Comments at 26.
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reach $3,200 per customer.”® Spread across a customer base of thousands or millions, this cost
becomes astronomical. This is especially egregious given the fact that consumers need access to
a week’s worth of backup power only in exceedingly rare cases.”” Moreover, there is no reason
to mandate, as the Public Interest Commenters request, that providers bear the cost of providing
backup power for such an extreme duration,’® particularly because so few consumers elect to
purchase battery backup power when given the option. Ultimately, this proposal would require
providers to pay for a service that the majority of their subscribers neither want nor need, and to
delay future deployment of additional all-fiber networks that the majority of Americans so
greatly desire.

Finally, requiring providers to allow consumers to access a pre-determined set of
“minimally essential” services during an emergency is both unworkable and unwise. Public
Interest Commenters would define “minimally essential” as including the ability to make calls to
911, medical alert systems, and family,” as well as the ability to “send text, video, or data to
911.”"° Notwithstanding the fact that this proceeding focused on fixed voice communications, as
ITTA explains, “it is misguided to think that backup power can reliably be prioritized or
conserved for a limited subset of services. It would be technically difficult, if not impossible in
some cases, for providers to distinguish among certain types of calls or functions in a way that

would allow them to rapidly load-shed non-essential communications to conserve backup power

e See id. Public Interest Commenters claim that provisioning battery backup power for a

single customer for one week would cost Verizon $800. However, it also recognizes that
such figures are based on standby time, not talk time, which is generally around two
hours. As such, the cost of provisioning battery backup time for a week could be four
times Public Interest Commenters’ estimate, or up to $3,200 for a week’s worth of talk
time.

" See RVA Survey at 37; AT&T Comments at 20 & n.47.
8 See Public Interest Commenters Comments at 26.
& See id. at 22.
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for minimally essential communications.”® For these reasons, the Commission should avoid
drawing lines between “minimally essential” and other services, which would be costly to
implement and would have minimal, if any, benefit.

In sum, proponents offer a series of suggestions that do not reflect the modern
communications landscape and seek to impose staggering costs that would have limited benefit,
especially given the fact that most consumers have access to both a backup means of emergency
communications (their landline or wireless phone) and a backup power source in the event of an
outage (their car). For these reasons, the Commission should reject claims from proponents of

new rules to impose or expand the Commission’s battery backup proposals.

IV.  NUMEROUS COMMENTERS SUPPORTED THE CONCLUSION THAT
MANDATING COPPER RETIREMENT NOTIFICATIONS FOR RETAIL
CUSTOMERS IS UNWARRANTED; THE COMMISSION SHOULD
REJECT PROPOSALS FROM OTHERS TO ADOPT COPPER
RETIREMENT NOTIFICATION RULES FOR RETAIL CUSTOMERS

A number of commenters submitted evidence demonstrating that the Commission’s
proposed rules that would mandate that providers give retail customers notice of and an
opportunity to comment on planned copper retirement are unwarranted. Many commenters,
including ILECs with experience interfacing with customers about copper retirement procedures,
supported the Council’s conclusion that providers already provide adequate notice to customers
and obtain their consent before entering their premises to perform an upgrade, and that there is
no evidence of a problem warranting Commission action. At the same time, those commenters
who supported the Commission’s proposals, or who would further expand the proposals, fail to
provide compelling evidence that would justify the imposition of retail customer copper

retirement notification requirements.

80 See ITTA Comments at 20-21.
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A Opponents of the Proposed Copper Retirement Notification Rules
Submitted Relevant Evidence to Support the Council’s Conclusion
That Mandating Copper Retirement Notifications for Retail
Customers Is Unwarranted

With respect to copper retirement notices, commenters demonstrated that providers are
acting responsibly to notify their retail customers and obtain consent before replacing line-
powered copper networks with IP-based networks. For example, CenturyLink “informs retail
customers that their service is going to be moved to an upgraded facility, if that transition will
directly affect them.”®" Similarly, Cincinnati Bell explains that, “[b]y the very nature of the
changes” involved in upgrading a facility from copper to FTTH networks, the carrier must notify
the consumer and schedule an on-site appointment, “otherwise their customer’s service cannot be
installed and will not work.”®* USTelecom agrees, stating that “[m]any providers already have
to (and do) notify customers when making facilities changes because they need access to their
customers’ premises to effectuate certain network changes.”® This is consistent with the
experience of FTTH Council members, such as GVTC.%

Further, the small number of consumers who continue to rely on line-powered copper
networks overwhelmingly support an upgrade to IP-based networks, and few, if any, have
complained about the transition process. CenturyLink’s process has resulted in “virtually

universal positive feedback from retail customers, who are typically elated by the prospect of

8l See CenturyLink Comments at 28 (“There is no easier way to lose a retail customer, for

example, [than] to dig up their rose garden (to bury a fiber optic cable) or temporarily
disconnect their service (to install enhanced electronics at their home), without giving
them advance notice. CenturyLink has a strong interest in avoiding such negative
customer experiences, particularly in today’s competitive marketplace, where two-thirds
of households in its service area have already left its network. CenturyLink also has an
obvious interest in notifying its existing and prospective customers of the new and
enhanced services that will be made available to them through upgraded facilities.”).

See Cincinnati Bell Comments at 14.
See USTelecom Comments at 10.
84 See FTTH Council Comments at 22-23.

82
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faster broadband speeds and a meaningful alternative to cable competitors.”® Similarly, Verizon
states that, “throughout [its] latest copper retirement or network modification processes, it has
not received a single such documented objection” from consumers.

Finally, many commenters agree that the Commission’s proposed copper retirement
notifications for retail customers would be unduly burdensome and costly. Corning correctly
points out that the new rules “contemplate[] extensive electronic and traditional mailings with
content dictated by the government.”®” AT&T further notes that retail customer notification
likely would lead to a “default” notification to all customers, and would cause ILECs “to incur
the additional costs of identifying the retail customers potentially implicated by every proposed
copper retirement . . . and providing a direct notice to each such customer.”®® Further, providers
likely would incur additional administrative expenses, including burdens on call centers and
customer service representatives, who would have to field calls from confused customers who
receive the notice.®

These comments only further support the Council’s argument that providers are already
providing adequate notice to retail consumers in advance of copper retirement. Moreover, there
is no evidence that consumers have opposed provider’s practices or desire more notifications.
Therefore, no Commission intervention is warranted with respect to retail customer notification

of copper retirement.

& See CenturyLink Comments at 28-29, 31-33 (describing in detail CenturyLink’s copper
retirement notification process for retail customers).

See Verizon Comments at 16.

See Corning Comments at 9-10.

8 See AT&T Comments at 40.

89 See id.
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B. Proponents’ Arguments in Favor of Retail Customer Copper
Retirement Notification Rules Are Unsupported and Unpersuasive

Several commenters support the Commission’s proposal to require providers to notify
retail customers before upgrading copper networks to all-fiber networks.*® Among other
suggestions, commenters propose that the Commission should (1) expand the proposed
notification requirements to include those potentially affected by copper retirement in a given
area”™; (2) require carriers to provide even more detailed disclosures in the notice, including
information about specialty services such as alarm systems®; (3) mandate that providers notify
consumers repeatedly and through multiple means (e.g., U.S. Mail, e-mail, and by phone)®; and
(4) require providers to submit copies of consumer notices to the Commission to demonstrate
compliance with the rules.”* Others request that the Commission expand the right for consumers
to comment on proposed copper retirements.”® As explained below, the Commission should

reject each of these proposals.

%0 See, e.g., AHTUC Comments at 10-12; Public Interest Commenters Comments at 29-31;

Comments of ADT, 8-9 (Feb. 5, 2015) (“ADT Comments”).
o See Public Interest Commenters Comments at 32; NASUCA Comments at 18.

%2 See ADT Comments at 8-9, 15 (ADT, a supplier of home security systems, similarly
requests that the Commission require ILECs to notify consumers that “the technology
transition does not require the consumers to change their alarm service provider”); Public
Interest Commenters Comments at 32 (asking the Commission to require ILECs to
deliver copper retirement notices to all customers in an affected area, and that such
notices include a description of the types of CPE or third-party services that may not be
supported after the network change).

See NASNA Comments at 3 (proposing that providers send consumers multiple notices
of copper retirement both by email and by U.S. Mail, and in the event that a technician
requires access to the customer’s premises, to require the technician to contact the
customer by phone to set up an appointment).

See Public Interest Commenters Comments at 34 (proposing that ILECs should certify
compliance with the Commission’s notification rules, “including submitting copies of the
consumer notices.”).

9 See NASUCA Comments at 20.
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First, expanding the number of customers who providers must notify—including to “all

customers in an affected area”®

—is not necessary. Providers already provide direct and
sufficient notice to affected subscribers about the consequences of and reasons for fiber
upgrades.’” Indeed, as many commenters mentioned, as a practical matter, providers must notify
customers and obtain consent to enter the customer’s property before performing the upgrade.*®
To date, Council members have not received any customer complaints about notification and
upgrade this process.*® In fact, consumers are generally elated at the prospect of an upgraded
service, and welcome carriers providing them with faster, more reliable service. To expand this
rule to cover individuals not directly affected by copper retirement would add further costs and
customer confusion without providing consumers with any meaningful benefit."® Proponents of
the Commission’s rule provide no material evidence to the contrary. Accordingly, the
Commission should reject these proposals.

Second, expanding the content requirements of copper retirement notices to include
potentially affected third-party services, as ADT and the Public Interest Commenters suggest, is
unwarranted and would be unduly burdensome.’® As Public Interest Commenters themselves

acknowledge, network providers in most cases do not have any idea of the types of products that

a consumer has connected in his or her home.!%? In effect, then, providers would be required to

% See Public Interest Commenters Comments at 32.

See Comments of CenturyLink at 28; FTTH Council Comments at 16; CenturyLink
Comments at 28; Cincinnati Bell Comments at 14; USTelecom Comments at 10.

See FTTH Council Comments at 22-23; CenturyLink Comments at 28; Cincinnati Bell
Comments at 14.

9 See FTTH Council Comments at 23.
100 gee AT&T Comments at 39-40.
01 See ADT Comments at 8-9; Public Interest Commenters Comments at 32.

See id. (“ILECs by their own admission do not necessarily know what CPE or third-party
services each customer uses.”) (citations omitted).
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include all potentially affected services in its notification, even if the consumer does not own or
subscribe to such service. Requiring providers to make disclosures about all potentially affected
services—many of which consumers likely will not own—would only serve to confuse
consumers and add needless complexity and cost to the notification process.'®® For that reason,
any responsibility to notify consumers about the need for copper service is better reserved for the
provider of those products, rather than the underlying network provider.

Third, requiring providers to notify consumers about the services that may be affected by
a copper retirement plan—while prohibiting a carrier from explaining the benefits of fiber and
fiber-enabled services—may create the illusion that consumers would be worse off with fiber.%*
This is particularly troublesome given the tremendous benefits that consumers will gain from an
upgrade to fiber service, including better performance, increased resiliency, and access to a host
of services that copper cannot support.’® Indeed, many if not most of the services for which
consumers rely on copper have an equivalent service that does not require copper services. For
these reasons, the proposal to provide notice and comment, and the proposal to prohibit
upselling, should not be adopted.

Fourth, proposals that would require providers to send repeated notices through multiple
means—including U.S. Mail, e-mail, and by phone—as well as requirements that would have
providers submit these notifications to the Commission for compliance purposes, would
dramatically increase costs without providing any consumer benefit. Indeed, as Corning notes,

“[a]ll the proposed [copper retirement notification] rule would do is add to the number of

103 See Corning Comments at 8-10.

104 See NPRM, 1 71-76; ADT Comments at 7-8 (opposing upselling); AARP Comments at
6-9.

105 See FTTH Council Comments at 26 & n.110; Corning Comments at 18.
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unwanted messages that consumers receive on a daily basis.”*®® Further, to the extent that the
Commission requires carriers to submit additional paperwork to demonstrate compliance, the
only practical outcome would be to increase costs for providers and hinder deployment of all-
fiber services to the vast majority of consumers who demand it.

Fifth, the Council agrees with the NY PSC that, where a provider is replacing a twisted-
pair copper network with an all-fiber service, there is no need for the provider to give its
consumers an opportunity to comment on the proposed change.'®” Specifically, the NY PSC
argues that “where a copper network is replaced with an FTTP or other equivalent network such
as hybrid coaxial cable and fiber, . . . no comment period should be required as customers should
be able to continue to be able to access basic tariffed services on the new network.”**® Indeed,
allowing consumers to comment would create the false impression that the comments will be
taken into consideration by the Commission and may affect the outcome.*%°

In conclusion, providers already give their retail customers adequate notice about copper
retirement, and in the vast majority of cases consumers welcome and are excited for an upgrade
to faster, more reliable fiber service. Neither the NPRM nor the proponents of the new rules

assert any evidence that adding another layer of costs and regulatory burden through

106 See Corning Comments at 8-9.

07 See NY PSC Comments at 8-9.

108 Seeid. at 9. The NY PSC explains: “We caution that this opportunity to comments may
give the impression that the affected customers have a role in the decision making
process and may lead to dissatisfied consumers when they discover that their input has no
impact on the ultimate outcome of the planned retirement. A discussion of what
timeframe should be given to allow consumers to provide comments (e.g., 90 days versus
180 days) is moot if the comments have no bearing on the planned retirement. The
NYPSC recommends in the first instance that the right to comment be limited to only
those retirements where a like-for-like network is not replacing the copper network.” See
id.

See id. To be sure, the NY PSC recommends that carriers provide notice to customers.
FTTH Council members and others provide such notice. However, the Council questions
the value of the Commission’s proposed extensive notice and comment process if
consumers will not have a say in the ultimate outcome.
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certifications, document submissions, and comment procedures would have any material benefit
for consumers. As such, the proposals from commenters that would adopt or expand the

Commission’s proposed retail customer copper retirement notification rules should be rejected.

V. CONCLUSION

Service providers and their vendors have acted responsibly to notify consumers and
provide choice with respect to the availability of battery backup power and the transition from
copper to all-fiber networks. Proponents of the Commission’s new rules have failed to provide
evidence that there is a problem warranting a regulatory solution, which would impose immense
costs without redeeming benefit. Therefore, the Commission should not adopt the new

regulations proposed in the NPRM or proposed by commenters and discussed herein.

Respectfully submitted,

Tlelodle, oy it it

FIBER TO THE HOME COUNCIL AMERICAS

Heather Burnett Gold

President & CEO

Fiber to the Home Council Americas
6841 Elm Street #843

McLean, VA 22101

Telephone: (202) 365-5530

March 9, 2015

25



EXHIBIT A



GT0C ‘Aeniqgod

Bupinsuo) g yoieasay 1oyl

977 <>

* L 4 * *

Aq

SYIDIHIWY

TIDONNOD

JWOH 3H1 Ol ¥341d

Hild
-

:10} paJedaud
2 2 L 2 L 2
sanssy builjed
Aoudbidwig pue asn auoydajal buipiebay

sidwnsuo) JO AdAINS



GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

© o s 5 5 5 0 65 0 0 0 006 0888 s 0 e 00 e e e e e s s 0 -.AWH—‘_M__:M_IU_F_QNLG:H_;vmuz_nz_mmogm—>mm

Y Yo 3 [0 ¢ [0 TTE |

S1N3LNOD 10 319V1L



GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY




GTOZ ‘Gz Atenuged  youeasay dnsioeg Asepeg pue suoydaja L 077 'Buninsuod 7 yoesssy 14eN VAY

2UaPIfuoI %66 10 3|dwps aJ1ua 10f %z°'Z -/+

H11d pajdwesianQ g9 ‘wopuey Ge/T
SM3IAJR1U| SUIUQ 000¢C

GTOZ ¥7Z 994 — 9T 24 pap|al




GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

sbulpuldg@MaINY



GTOZ ‘Gz Areniga4  yoseasay dnyoeg Aleneg pue auoydajal 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY




L GTOZ ‘Sz Areniga-

yoseasay dnyoeg Aleneg pue

auoydsjaL

2717 ‘Buninsuod 7 yosessay 14N VAY

%001 %08 %09

%0t %0¢

%8

AT —
G P
%1 r—
%11 =
%6 T
VC1 1 —
%0T
%0T "

%0

%TS |

%61 |

%3]
%0¢

%81

%61

Nl ———
[ [p—

—————

]
%ET

alow 10 000°0ST$
66667 T$-000'00T$
666'66$-000'G.$
666 7.$-000'09%
666'65$-000°05$
666'67$-000'07$
666'6£$-000'0€$
666'62$-000'0C$
000°0Z$ uey) ssaT7

afewa
SN

1ap|o 1o G9
¥9-GS
vS-Sv
vi-GE
vE-G¢
v¢-81

d|dwes JO soiydesbowdq |eiaudn

(‘'uone|ndod [enjoe 8yl 104000°TS$
SNSsIaA 000'65$1N0ge sI ajdwes ay) Jo awodul uelpaly) ‘uonendod suluo ayyjo asneodaq sdeyiadiaybiy
Apybis siawoou| “erep snsua) "S'N uo paseqsaoiydeibowap euoneu oyejiwis Aiaa are solydeibowaq



GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

pasn souoydajal JO sodA]



6 GT0Z 'Sz Arenuged  yoJeasay dnyoeg Asapeg pue auoydsjal D77 ‘BunnNsuo) 79 UYoaeasay 1NIeN YAY

%001 %08 %09 %0t %0¢ %0

Ajuo ajiqoIA /rejn|ied

ylog

Ajuo auipue]

9IqON /reIn|ied

aulpue

\‘ I

PIOY9SnOH ug mo:o-_n__w_w 1 5 sodA]

‘auoydaja) ajiqow e pue auljpue| e ylog aaey jrey AlieaN “Ajuo
auoydaja) aulpue| e aAey SBWOY JO 9% 2T AlUQ "auljpue| ueyl sauoyda|a) ajiqow aAey Spjoyasnoy aI0\



0t GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L

2717 ‘Buninsuod 7 yosessay 14N VAY

%001 %08 %09 %01

%

%9

%0¢

%y P
%8 |

%9T |

%0

GE |

€l

%L

%S 7
%L |

%O0E |

%1V |

Ajuo aulpue| paiamod aui

Ajuo auipue| paiamod Alaneg
3lqow + aulpueT palemod aur
aliqow + aulpue| pasamod Alsneg

Aluo auoydsjal ajIqON

‘ATdNVSHIAO HL1d HLIM

Aluo aulpue| paiamod aui

Aluo auipue| pasamod Aianeg
allgow + aupue| pasamod aur
allgow + aulpue| patemod Aleneg

Aluo auoydsjal ajIqoN

JTdINVS WOANVY

9WOH UT S92IAa(Q JO deoay pajierad

‘04 /. Aluojuasaidal aulpue| patamod Alaneq Ajuo yium saswoH ‘ajdwes ayi Jo 944G Ajuoluasaildal auljpug)
palamod aulj Ajuo yum sawoy ‘1amod Jo adA1 iiayy Buipnjoul swoy ayl ul Sadinap Jo sadA ayi buiddeossay



17

GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

ssouipedy Aduabiawg / souljpue’



Z1 GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

%001 %08 %09 %0t %0¢ %0

%89 paisnipe awoou|

%65 a|dwes

sauoydsja ] sauljpue] Y SOWOoH

(‘995 pamoys #T0g Ul AsAINS malAIBlu| Y)esaH
[euoneN pue ‘056G PaMoYS £T0Z 1€ Ul ApNnS yareasay mad /DAD ) 'Saipnisiuadaliaylo o) ajqeredwod

SIa1ewnsa siyl "9%8G 01 abrjuadlad ay) seonpalsainblysnsuad "S M Yorew 0] 18P0 Ul SW0dUl J8MO)
o) aiow ajdwes ay Bunybiapn "946S 1e sauoyda|a) suljpue| YUMoy smoys ajdwes Wwopuel [ laA0 ay L



°1 GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L

077 'Buninsuo) % yoessay 1MIeN VAY

%001 %08 %09 %0t

%0¢

%0

%L

SR ENTAVEYA

_ %11

%1C

%61

%1V

T- Ayun Alap

SUIUO ZT 3XON UJ duipueT anunuodsig /doiq oy Ay

‘uonoe [enjoe o) Axold poob e usyo si Ay Auap,
‘leak1xau ay) ul 821A3S aulpue|doip 01 Ajax1 Alan ale Aayl Aes s1asn auljpue|1ualingd O 9/ JO [e101 Y



14

GT0Z 'Sz Arenuged  yoJeasay dnyoeg Asapeg pue auoydsjal D77 ‘BunnNsuo) 79 UYoaeasay 1NIeN YAY

%001

%08 %09 %0t %0¢ %0

(reak T w1 pajosloid)-paisnipe swoou|

(wa.un))-paisnipe awoou|

pa323f01d SNSIDA JudLin)
souoydajo auljpue] YyiMm SOWOH

‘1eak auo Ul %G 0] [[e) 0) 8NUNUOI [|IM 8Sh auoyda|a) suljpue| ‘auljoap %/ e Bullunssy



ST GTOZ ‘Gz Areniga4  yoseasay dnyoeg Aleneg pue auoydajal 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

dnoJ8qns |enpiAaipul Ag sauljpue| Suisn JU3249d — SUOIIB|NGEISSOJD)

%001 %08 %09 %0t %0¢ %0

%19 alow 10 000°0ST$
%99 6666 T$-000'00T$
%S9 666'66$-000'G.$

%19 666'77.$-000'09%

%69 666'65$-000°'05$

%S9 666'6$-000'07$

%ES 666'6€$-000'0€$

%19 666'62$-000'0C$
%S9 000°0¢$ ueyr ssa]

%6L 19p|0 10 G9
%CL ¥9-GG
%S9 12014
%CS vi-GE
%V vE-Ge
%Ly vZ-8T

_mn_so._mn_q“_m Ag
sauoyda|a] auljpue] UM SOWOH

‘awoy e sauoydajal aulpue)
aney 01 A|oyI a1ow Ajjesauab are swooul1aybiy pue abe J1ap|o Jo asoy) ‘sdnoibgns Ag Bunengel ssoid



9T GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L

2717 ‘Buninsuod 7 yosessay 14N VAY

%0

%00T %08 %09 %0t %0
| | |
%€9
_ %LE
% ﬁl
_ %LY
%TT

_ %LE

|

19PIAO.Id IDIAIDS w:___u:_m._

aulpue| patamod aulj UON

(42ddo92) suipue| patamod aui

annnadwod 1sYy10

AL 910ed

H.L14 - suoydsjaL

Jaddo? - suoydsjo |

‘palamod aul| Apualind ale saulpue] JO 9%/ £1eyl parewnsa sl ‘snyl
"HL14 buizinniousaiuedwod sauoydajal 1apinoid Ag paltaAljap ale sauljpue| J0 0,/ £ uodal sjuspuodsay



GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

%001 %08 %09 %0t %0¢ %0

%€ _I T- palsiesun Alop

ﬁXv._w—l 2z

%1C €
_ %9€ 14

_ %9¢€ G- paljsies AIaA

|
DIAI9S duoydaaL aulpue] Yl uoipejsijes

‘paysnesun
05/ 0] pasedwod ‘adIAIaS auljpue| syl YyIm paljsies Aay) Aes siasn auljpue|1uaiingd Jo %,/ 10 [2101 Y



8T GTOZ ‘Gz Areniga4  yoseasay dnyoeg Aleneg pue auoydajal 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

2dA} Japinoud Aq paiysiies AJan Jua249d — Suol1e|ngeIssos)

%001 %08 %09 %0t %0¢ %0

Jaddoo Jred paisim

9|qed

19q14

adA] J1opinoid Ag
JIAIDRS duoydaja] auljpue] YIM pausies AdA asoyl

Juasaidie palysnes 1sow ale 1aql) BIA 32IAISS auljpue| Bulniadal 8soy |



6T GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L

2717 ‘Buninsuod 7 yosessay 14N VAY

%001 %08 %09 %0t %0¢

%0

%81

_ %LE

_ %8¢

| A%4%

_ %St

700C

I 7ocC

| 7oV C

I %9¢

|

SUJ22U0I AJLINJ3S UONBSISAUOD SUSSSTT
sabeino Jamod Bulinp ajgesn

S|leo paddoup JemaH /punos Alenb Jenag
Jaquinu auoyd Buipueisbuo| daayy

auoyd aulpue| Buisn 01 pasn

:SASNOJSTY FdILTNIN ONIANTONI

SUJS2U0I AJLINJSS UONBSISAUOD SUSSSTT
S|leo paddoup Jama- /punos Aljenb uanag
sabeino Jamod Bunnp ajgesn

Jaquinu auoyd Buipuelsbuo| daayy

auoyd aulpue| bBuisn 01 pasn

:ASNOJS3d FTONIS ONIMVIN ISOHL

9JIAIDS duoyddja] suijpue m:_:_mu_:_m_)_ 104 suoseay

‘slogqwinu Buidaay

pue Aeljiwe) 0] Sa1e|al 8dIAIas auoydajal suljpue| Bulurelurew o) uoseal pauodal Apuanbaljisow ay L



0z GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

%001 %08 %09 %0t %0¢ %0

%S AJuo sso|pioD

%CE SS3|PJ02 pue paplod ylog

%Y1 Ajuo pspioD /reuonipel |

%98 SS9|pI0D

_ %oY papI0D Jfeuonipel |
_ _

9WIOH uy sauoyda|d ._. w:___u:_m._ Jo 2dAL

(‘sebeino samod Buunp
9|gesniou) sawoy ay) ul suoyds|al sSa|pod e Ajuo Buiney Lodal saulpue] yium sjuapuodsal ayl Jo jley J1an0



|74 GTOZ ‘Gz Aenuga4  yousessey dnyoeg Alseg pue suoydsjsL 277 ‘Buninsuod 79 Yyosessay 1edJeN YA

%001 %08 %09 %0t %0¢ %0

%S Auo ssajpio)d

_ %9¢€ SS9|pPJ0D pue PapIod y1og
_ %11 Auo paplo) /reuonipel |

JNdON + INITANV]

%LS Ajuo ssa|pioD
_ %0¢ SS3|PJ0D pue Pap.Io9 1oy
_ %EC Ajuo papio) Jreuompel

‘ATINO INITANY1

JIAIRS duoyddajal o 2dAL Ag
SWOH ug sauoydaja] auljpue jJo adA]

‘'sauoyds|ol
SS9|pJ09 AJUO BARY B|IqOW pue auljpue| y1oq Yim asoyl J0 %G pue sauljpue| Yiim Sawoy JO %/ S 10 [e10] Y



22 GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

%001 %08 %09 %0t %0¢ %0

%8S Auo ssajpio)d

) %8¢ SS9|pPJ0D pue PapIod y1og

_ %1 Ajuo pap.oD /reuompel |

:d3493IMOd INITNON

%Ly AJuo ssa|pioD
Lzu - SS9|PJ02 pue paplod ylog
_ﬁ- AJuo papioD Jreuomipel |
- -d3qd3aMOd ANIT

JIAIDBS duljpue] Jo 2dAL Ag
SWOH ug sauoydaja] auljpue jJo adA]

‘'Souoydala1ssa|plod Ajuo aney
1amod aull ou Yim 948G pue Jomod aulj yiim sawoy JO 9%/ 17 JO [e10] e ‘921AIaS auljpue| yim asoyl Buowy



ez GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

%08 %0t %0€ %0¢ %01 %0

%9°0 Ajuo paplod ‘patamod aul| ‘Ajuo aulpue]

%0°C auoyd paplod ‘patamod aul ‘Ajuo aulpue]

%001 auoyd papiod ‘pasamod aul| ‘sulpue]

uone|ndod |e101 JO JU32I3d SY
3WOH UT 3DIAISS duijpueT jeuonipea]

"S’N 9Y1 Ul Spjoyasnoy ayi JO 94T ueyl SSa| sjuasaldal mou - sauoydajay
papJod Ajuo yum adiAIas auljpue| paiamod aul|[euonipel Ajluo —peyaduo siIswnsuod auoyds|al
le dmas ayl ‘0s 1o sieak o 1se| ayl ul Ajjeanewreip AlaA pabueyd sey adlAlas auoyda|al Jo ajijoid ay |



124

GTOZ ‘Sz Aseniged

yoseasay dnyoeg Aleneg pue auoydaja

2717 ‘Buninsuod 7 yosessay 14N VAY

%001

dnou8qns |enpialpul Ag sauljpue| Suisn U134 — SUOI1e|NQ.ISSOLD)

%08

%09

%LS
%ES

%0t

%8t
%6¢€
%9t

%SP
%V
%88
%Ly

%61

%l

%CS

%l
%St
%t

%0¢

%0

alow 10 000°0ST$
6666 T$-000'00T$
666'66$-000'G.$
666'77.$-000'09%
666'65$-000°'05$
666'67$-000'07$
666'6€$-000'0€$
666'62$-000'0C$
000°0Z$ uey) ssaT

1apjo 1o g9
¥9-GG
vS-Sv
vv-GE
ve-G¢
ve¢-81

JIAIDS duijpue] YIMm 3soyl buowy sdnoibqns Ag
diysiaumgQ pop.io)/jeuonipes]

‘dnoibgns Aq diysiaumo auoydajal papaod Jo suianed Jea|d ou ale alayl



514

GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

ssauipeay Aduabiawz /sauoydsja] 3iqo



9¢ '
GTOZ ‘Gz Areniga4  yoseasay dmyoeg Alaneg pue auoydajal 2717 ‘Bunnsuo) 7 yaaeasay 14IeN V.
! N VAY

%00T 9
%08 %09 %0t %0¢ %0

paisnipe awoou|

a|dwes

sauoydaja 1 3JIqOW /Ien||3) YsM SOWOH

‘0568 0] dbelusdlad ay) sasealoul s
U1 BWOOUI 1M . I sainBly snsua) "S'N yolew o
. 0] 01 alow ajdwes ay1 bunybiapn "94881e Sauoyda|al ajigow Ylm Sawoy w>>o“um M_QEM%%_H



12 GTOZ ‘Gz Areniga4  yoseasay dnyoeg Aleneg pue auoydajal 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

dnoJu8gns |enpialpul Aq sauoyda|al ajigow 8uish 1Ud243d — SUOIIB|NQLeISSOJ)

%00T %08 %09 %01 %0¢ %0
%L8 aJow 10 000'0STS
%16 666 '67T$-000°00T$
%6 666'66$-000'G.$
%68 6661.$-000'09%
%€8 666'65$-000°05$
%178 666'677$-000'0v$
%68 666'6£$-000'0€$
%98 666'62$-000°0¢$
%08 000°0Z$ ueys sse
%8 19p|0 10 §9
%88 79-GS
%98 VS-S
%6 v-GE
%06 v€-Gc
%88 _ _ _ _ T ¥2-8T
sdnoibqns Ag

sauoyda|aL 3|IqO UMM SOWOH

‘'sauoyds|ol
aulpue] jo diysiaumo si ueyl sdnoibgns Buowe ualsisuod alow yonw si ssuoydajal ajiqow jo diysiaumQ



8z GT0Z 'Sz Arenuged  yoJeasay dnyoeg Asapeg pue auoydsjal D77 ‘BunnNsuo) 79 UYoaeasay 1NIeN YAY

awoy syapisal ||

awioy juapisal auo AU

SWOH UT SI2IA3Q 3|IO /1en|id) JO J_quinN

"aw UaAIB Aue 1e swoy ay) Ul S92IASP 3IqoW 8°Z 01 ' T ale alay) ‘abeiane uQ



62 GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

984eyd %59 1sea| 1e YliM SUON m

pagieyd %G9 1sea| 1e 20w J0 dUQ W

abJey) +9/, 59 seH
9JIA9( O]IOIN DWIOH 2UQ 1Ssed7 1y 2Wl] JO Ju2.19d

‘auwn
91 JO 9528 aWoy U] Ul 92IA3p 3|iqow pabireyd Ajqeuoseal auoises| e aAey Aaylalewnss sjuspuodsay



0s GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

%001 %08 %09 %0t %0¢ %0

%9 9INSION

%CC ON

%lL SOA

SIBUMQ DJIAD(Q JIqOI buowy
SWOH 3}V 924N0S J9MO0d djiqowoiny wol4 abiey) 104 uondo

"alloy 1e 3|IYM 321N0S 3[IoWoINE UR WOoJ) 32IA3P JIay) 861eyd ued SISUMO ajiqow Jo siauenb aalyl AjeaN



T€

GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

buijjed Aouabiawiz o] sepniny



zs GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

%00T %08 %09 %01 %0¢ %0
%T | (‘219 °gD ‘sloygbiaN) ;Y0
%t eIPaW [2120S
% UOIEIIUNWIWO [lews
%P UOITEDIUNWIWOD 1X3 |

_ %L9 uonedIUNW WO 32I0A

abelnQ 1oamod awoH buring
Adudbisowig ug 3sdi4 3SnN 01 P3aAIRDIRd dAL uonediunwwo)

‘g|dwes ay1 Josauenb e Ajeau AQ1siij uasoyd Sem uoneIIuUNWWOoI 1Xa11ng ‘a210yd1sii) Bullujpymiano
ue SluoneoIuNwwod a210A ((TT6 Alfeaiioadsou) abeino jamod e uluonesiunwwod Aouabiaws 104



ce GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

%00T %08 %09 %0t %0C %0
%t Jandwod dopjseq /doide
%TC aulpue
%SL 9|IqON /FeIn||8d

abelnQ 1omod SWoH buring
Aoudbiawig ug 3414 SN 0L PIAIDDIDd DIAIQ

‘poyl1aW 8210Yyd1s.ij 8q pjnom auljpue| BulAes o, T2 AQ pamoj|0) 1S} pasn
aq p|nom sadlnap ajigow/e|n(ad ‘(TTe6 Arealyioadsiou) abeino Jjamod e uluonediunwwod Aousbiawa 104



ve GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L

2717 ‘Buninsuod 7 yosessay 14N VAY

%001 %08 %09 %0t

%0¢

%0

%)

%V

%S9

nx.m—i

]

%LT

%0L

Jandwod dopjseq /doide

suljpueT]

9|IqOIA /ren||eD

-JT90NW ANV INIMANVTHLO4 3AVH

Jaindwod dopjsaq /doide
auljpueT

9|IqOIA /¥eln||eD

TIVH3AA0

abejnQ 1amod @2woH buring _e_o___mu_e_:EEou
TT6 Adoudabiowig 104 1S114 SN O PIAAIDIID DIAI(Q

1SJ1} pasSn g 0S|e P|NOM S32IASP 3|Igow /e|n||92 ‘abreino Jamod e uluoneaiunwwod TT6 Aouabiaws 10



GTOZ ‘Sz Areniga-

yoseasay dnyoeg Aleneg pue auoydaja

2717 ‘Buninsuod 7 yosessay 14N VAY

%0¢ %ST %0T %S %0
%I F oauoyd ajqow Buipuly
%T P siepuodsal 0] TT6 WO} UONBIIUNWWIOD
%T P euoyd ssa|piod Buipulq
%T P auoyd £q paInanoos|3
%T _I- auoyd papJod yum yim anow jued
%z P auoyd papiod oN
%¢ PP pauonusw 3dO - 9y Alsneg
%p === umop soul suoydajoL
%S | - padoup ‘resjoun ‘Anods eubis 9D
%L 1]- paujoadsun - ay Aleneq
%8 | _ " Bulpuodsal jou siapuodsal Aousbiawg
%6 | _ " pasamod Jou ‘UMOp SIaMO} |90
%0T | _  PapeolIsA0 J)UD TT6
%1 _ I palejal ssaippe / uoeoo| buipui4
%LT | | _ I papeo|laAo saul
%6T | _ _ _ I auoyd 18D - 8y Aleneg

abelnQ Jomod mEo_._ wc_.:_dn_
syeuo0) 116 /Adusabisawg bunjep 3noqy suldaduo)

‘Buibuel apim ate s|ed TT6/ Aouabiawa Bupew inoge suladuo)



9¢ GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

sapuabiowg ur buljied IT6 UMM 2oudiadxy



/S GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

%001 %08 %09 %0t %0¢ %0

%ZT sinoy g Jano Bunse| T 1ses| v

%EL inoy T Jano Bunse| T 1se9| 1y

1e9 A jsed U sebeinQ Jamod Y duariadxg

(t1emo|awos pue Aouanbalyiaybiy yim seale awos ulnsal A|ayi| pinoMm s1010e) XS iualaliq)
‘'sieak G Alona sabeino buojaoualiadxa pjnomspljoyasnoy ‘ebelaAe uo eyl ueaw pjnomsiy] ‘realkised
ay1 ui sinoyiybia Buipasoxa abeino Jamod auo1ses| e padsualliadxa aArY SISWNSU0I JO YJIf SUOINOQY



ge GTOZ ‘Gz Areniga4  yoseasay dnyoeg Aleneg pue auoydajal 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

ON = SoA N

abejnQ Jomod aWoH buling
JorIU0) TT6 Paidwanly /pajdejuo) JaA3

‘abeino
lamod e bulinp1oe1u09 TT6 © 9xew 01 bundwane / bunew JaAs ||[edal sjuspuodsal jouadlad |lews Ajie) v



6S GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

%001 %08 %09 %01 %0¢ %0

%6 | UMOD -IM

%8T pabreyoun Aianeq suoyd ajIgON
%81 umop saul| suoydsa |
%81 [eubIS ON /UMOP JBMO} B[IJO N

_ %LC Asnq saur

abelnQ Jomod swoH buring
ejuo) TI6 29|dwo) o] s|qeun uosedy

(‘uosealalyI0ads e aneb 1T ‘wa|qo.d

e buiney pajjedsalleyl ajdwes pasueyua ay ul sjuspuodsal 1 1o —ajdwes |lews Aiaa uonne)) -Buipiaoid
asoy1.10j Ajopim AreA suoseay “uoseal ayl Mouylou pip Auew ‘10e1u09 TT6 a19|dwodul ayipasned

Jeym payse usypn "0l 3|ge 10U alam pue |[ed TT6 e a19|dw oo 01 paul ajdwes [e101 8yl JO 94E°Z JO [B101



ov GTOZ ‘Gz Alenuge4  yoleasay dnxoeg Aieneg pue suoydaja L 2717 ‘Bunnsuo) 7 yaoaeasay 1IN VAY

‘sauoyd ssa|pJ402 Suipn|oul ajdwes woJy payndwi sauoyda|a} papJod YM 3SOY3 JOJIUDIIDd 4

%085 %0 %0¢€ %0¢ %01 %0

%L'E _|| (%2°€-/+)(x'yd papiod/m)Ajuo pue| "imd ‘weg
%E"C _\ (%T1-/+) Aluo 3jiqoIN
%9°'T ‘\ (%% T-/+) 3liqow + auljpue| pasamod Aiapeg
%T'T ﬁ (%82°-/+) 3)Igow + aulpue| ;omod aur]

%0'T ‘l (%5 T-/+)(x'yd p1od/m) Ajuo auipue| Jomod aur]

SWOH Ut sadiInaqg Ag
abelnQ Jomod buring 30ejuo) 116 339|dwo) o] djqeun J9A3

‘Sallobayed awos 10 1aybiy are (82uapljuod

0G6) e Jolia Buldwes Jo sajel ayl ‘'sazis sjdwes Jo asnedaq eyl pajou aq pjnoys (‘ssuoyds|ol
SS9|pJ09 AJUO YuM Sawoy AJuo auljpue|sapn|oxa MalAal siy ) ‘saliobared |e 1oj alel Alie) siasualiadxa
wa|qoiding ‘awoy ay) ui saalnap Jo adA1 Aq salen sa1a|dwooul10.Iu0d TT6 YIMaduauadxa Jawnsuo)



GT0C ‘Aeniqgod

Bupinsuo) g yoieasay 1oyl

977 <>

* L 4 * *

Aq

SYIDIHIWY

TIDONNOD

JWOH 3H1 Ol ¥341d

Hild
-

:10} paJedaud
2 2 L 2 L 2
sanssy builjed
Aoudbidwig pue asn auoydajal buipiebay

sidwnsuo) JO AdAINS



