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Legal Department

September 2, 1008

Mrs. Blanca S. Bayd

Director, Division of Records and Reporting
Florida Public Service Commission

2540 Shumard Oak Boulevard
Tallahassee, FL 32368-0850

Re: muu.mw
Dear Ms. Bayé: |

Enciosed Is an original ana fifteen copies of BellSouth |
Telecommunications, Inc.'s Rebuttal Testimony of Dr. Randall S. Billingsley, Dr.
Robert M. Bowman, D. Daonne Caldwell, G. David Cunningham, Dr. Kevin

Consulting Group, Peter F. Martin and Dr. William E.

Duffy-Deno, Georgetown
Taylor, Mﬂﬂk“puﬁhhupww

A copy of this letter is enclosed. Please mark it to indicate that the
original was filed and return the copy to me. Copies have been served to the
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ORIGINAL

REBUTTAL TESTIMONY OF DR. ROBERT M. BOWMAN
ON BEHALF OF BELLSOUTH TELECOMMUNICATIONS, INC.
BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION
DOCKET NO. 980696-TP
SEPTEMBER 2, 1998

INTRODUCTION

PLEASE STATE YOUR NAME, OCCUP£TION, AND ADDRESS.
My th M. Bowman. | am an independent
W consultant. My address is 10655 West Ruwland
Avenue, Littieton, Colorado, 80127.

ARE YOU THE SAME DR. ROBERT M. BOWMAN WHO FILED
DIRECT TESTIMONY ON AUGUST 3, 10987

Yes. Attachment RMB-1 to my direct testimony, filed on August 3,
1888, provides a description of my experience and training relevant to

this proceeding.

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY?

| am testifying on behalf of BeliSouth Telecommunications, inc.
(hereinafier "BeliSouth”). My rebuttal testimony focuses on HAI 5.0a
outside plant design from an engineering perspective.

PLEASE SUMMARIZE YOUR REBUTTAL TESTIMONY.

. DOCUMINT KUMATR -DATE
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| address two significant issues. First, many of the important
WMHMEhmndwodhhmr-adjuﬂnbh
inputs. Second, HAI 5.0a continues to violate engineering design rules
for outside plant. This results in a network design that uses outdated
technology and provides poor service quality. Consequ.antly, HA! 5.01
fails to satisfy fundamental requirements of the Telecommunications
Act of 1996 regarding access to advanced -ervices and providing
services to rural areas comparable to those provided in urban arcas,

m‘iﬁubdpnmwmubuumm

_lndhm-hurhndhopplmlmthuwmuthumm

dnmwmm However, the HAI 5.0a provides a
substandard telephcne network and poor telephone service. The HAI
5.0a is clearly not a workable choice for Florida .

HOWIS YOUR TESTIMONY ORGANIZED?
My testimony addresses two significant flaws in the HAI 5.0a's cost

estimation processes:
. The HAI 5.0a user interface makes it difficult for the user to

correct the unrealistic and outdated local loop engineering

design.
. The HAI 6.0a uses certain outdated engineering parameters and

assumptions to design the local loop.

HAI 5.0a ASSUMPTIONS THAT ARE NOT EASILY CHANGED
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MR. WOOD IMPLIES, E.G., AT PAGE 10 OF HIS DIRECT
TESTIMONY, THAT HAI 5.0a IS EASY TO USE AND THAT THE
MODEL INPUTS CAN BE READILY ALTERED. WOULD YOU
PLEASE COMMENT?

Yes. Some of the important assumptions in HAI 5.0a are not user-
adjustable. For example, HAI 5,0a doe~ not place telephone poles as
pert of the aerial structure in the two highest densit, zones; in essence,
HWMMMIﬂmMuMhmhmﬁuym.
Furthermore, there is no user-adjustable inpu! that allows the user to
provide for the placement of poles as part of the aerial structure in the
two highest density zones. The user would have 1o deive into the code
to modify the Excel formulas to incorporate a more realistic assumption.

IS THE EXCLUSION OF POLES IN THE HIGH DENSITY ZONES AN
IMPORTANT OMISSION?

Yes. m&.hmunm“mmaﬁ%nfbopphmhaum
in its two highest density zones. However, the HAI 5.0a's
documentation admits that the model never puts poles under its aerial
cable for the two highest density areas. See the HM 5.0a, Inputs

Portfolio (Revised: January 27, 1698), page 34. A note Included there
mmw_u.oammc-bhhmmmm

Zones are Block and Buliding Cable, not support on poles.”
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of one of HAT's leading proponents. Mr. Dean R. Fassett, provided on
January 23, 1998 to the Wyoming Commission. Mr. Fassett has
Mwﬁmﬂﬁlmmummhmﬂm
Mﬁpﬁuhtnnwymhhdm such as downtown
areas, yet ignoring existing pole structures s precisely what the HAI
Eﬂudnu.m no poles, ther.. is no aerial structure cost per se, just
the material cost of the cables. Elimine’ing pole costs results in an
understatement of structure cost in ‘he high-density zones, especially
mmummm.m,murmum Block
cable is aerial cable attached 1o the sides of buildings. It is decades-
old tachnology, the technology of a bygone era, and inappropriate to
use In a modern felephone network. Owners typically do not permit
unsightly attachments to the sides of their buikdings, and like other
muwm block cable is exposed lo the weather, electric

power and lightning.

CAN YOU PROVIDE ANOTHER EXAMPLE OF AN HAI 5.0a
ASSUMPTION THAT IS DIFFICULT FOR THE USER TO CHANGE?
Yes. HAI 5.0a does not include manhcles, handholes, and puliboxes in
the distribution plant. The Model does not have user-adjustable input
tables that permit a user to easily add such items of structure to the
distribution plant. For this reason, unless a user is capable of altering
the Model's computer programming, the Model “automatically”



-

D ® N 3 0 A W M

& R B RL2BI IS I3z a =2

.

A e A £ Sk
e SR BT L I SRS TR

substantially understates underground conduit costs in distribution
plant.

HAI 6.0a assumes that distribution manholes, handholes, and
puliboxes are not required. Thus, HAI 5.0a imposes this unrealistic
assuniption. In fact, the larger cable sizes needed in dense urban
MHMMWHMWM*MMHWMM
Mbpﬂw“mmum Manholes, handholes, and
pullboxes are frequently required to build distribution plant in urban
areas. Omitting them entirely from HAI 6.0a fails (0 recognize requisite
costs incurred 0 serve urban subscribers.

WHAT IS THE EFFECT OF HAI 5.0a NOT INCLUDING MANHOLES
AND HANDHOLES IN DISTRIBUTION PLANT?

Omission of this disiribution plant understates the costs actually
incurred in providing basic local exchange service. Assuming
handholes or pullboxes are spaced 600 feet apart, the HAI 5.0a
understates the underground construction cost of distribution plant
considerably, Furthermore, the HAI 5.0a does not have an input form
aliowing the user to incorporate manholes, handholes and pullboxes
into the distribution design An explicit inclusion of thesa costs would
require modifications to the model logic.

ENGINEERING DESIGN RULES
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DOES MR. WELLS DISCUSS STANDARD DESIGN PRACTICES IN
HIS DIRECT TESTIMONY?

Yes. Atpages 4 and 5, Mr. Wells suggests that HAI 5.0a relies on
design assumptions that are similar to standard design practices.
However, it appears inat the HAI *Engineering Team" that Mr. Wells
discusses in his direct testimony, has adopled guidelines that are

“Inconsistent with induz ry standards.

DOES HA! 6,08 ADEQUATELY REFLECT ENGINEERING DESIGN
RULES WITH RESPECT TO |78 MODELING OF THE LOOP
NETWORK?

No, it does not. HAI 5.0a does not adequately reflect engineering
guidelines and praclices published by Belicore and AT&T, such as
AT&T's "Outside Plant Engineering Handbook, August 1984," reprinted
under the Lucent labe! in 1998. This reference Is attached to my
rebuttal testimony as RMB-1. Similar criteria are contained in the “Loop
Technology Planning Guidelines” from Belicore (BR 916-100-017).

HAI 6.0a violates these limits by extending copper loops beyond the
digital loop carrier (DLC) remote terminal (RT) up to 18,000 feet without
ldmmmmﬂluamndodmmmmnﬂunm,
Therefore, the local loop design in HAI 5.0a is not capable of providing

adequate quality talephone service.
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WILL YOU ELABORATE ON WHY THE LOCAL LOOP DESIGN IN HAI
5.0a IS NOT CAPABLE OF PROVIDING ADEQUATE QUALITY
TELEPHONE SERVICE?

Certainly. The line loss standard for good quality telephone service
shouid not exceed 8.5 decibels (dB) of loss for the entire lne, as
specified in “Belicore Notes on the Network”, Issue 3, December 1997.
HAI 5.0a places standard channel unit cards (plug-ins) in its Digital
Loop Carvier (DLC). Each standard channel unit card inherently has 2
dB of ioss. This permits a maximum i 6.5 dB of loss for the loop.
Deacibel loss, per 1,000 feet, for underground or buried cable at
standard temperatures (l.e., 66 degrees) is 0.54 dB for 26 gauge cable
and 0.44 dB for 24-gauge cable. Even with the conservative
assumption that all cable is 24 gauge buried cable (aerial cable in the
mix increases the loss), the dB loss for just tie metaliic loop on an
18,000 foot copper cable is approximately 8 dB. An additional 2 dB of
loss inherent in the standard channel unit card brings the total dB loss
to approximately 10 dB. Still further dB lossas will occur if the line is
aerial rather than buried or 'nderground. Consider this additional loss
to equal 0.5 dB, bringing the total loss to 10.5 dB. These calculations

are shown in my attachment RMB-2.

Therefore, the HAI 5.0a 18,000 foot copper loop has approximately 2
dB more loss than the maximum loss allowed for good quality
telephone service. Because dB is measured on a logarithmic scale,
this additional loss is significant. Good quality telephone service as

.-
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provided by the BCPM 3.1 network provides approximately 60% more
power over the line that the HAI 5.0a 18,000 foot line provides.
Customers would have to yelf into the telephone of the HAI 5.0a
network in order to be heard.

WHAT ARE THE MAXIMUM LOOP LENGTHS THAT ALLOW GOOD
QUALITY TELEPHONE SERVICE?

My sttachment RMB-2 also shows the cuculations of the maximum
loop lengths of 11,100 feet (for 26 gauge cable) and 13,600 feet (for 24
gauge cable) that aliow good qualily telephone service. BCPM 3.1, in
contrast to HAI 5.0a, reflects engineering standards b using larger 24
gauge cable beyond 11,100 feet and replacing standard channel unit
cards with extended range line cards beyond 13,600 feet as described
in the BCPM 3.1 Model Methodology.

IS THERE A PROBLEM WITH HAI 5.0a'S USE OF THE STANDARD
CHANNEL UNIT CARDS ON COPPER LOOPS THAT EXTEND TO
18,000 FEET BEYOND THE DLC?

Yes, there is a significant problem. The standard channel unit cards
used by HAI 5.0a cannot reach copper loops that extend 18,000 feet
from the DLC to the customer. in other words, HAI 5.0a models copper
distances not supported by the technology assumed, HAI 5.0a and
BCPM 3.1 both assume the use of the Litespan 2000 DLC technology
(manufactured by DSC). DSC's documentation, however, states that
the practical limit of the system is 1,000 ohms, and another vendor

8-
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(American Fiber Corporation, AFC) suggests that at maximum DC
supervision, range transmission loss due to cable length may be
greater than 8 dB. In another section of DSC's vendor documentation,
it clearly states that the loop design for the standard channel unit card
hbﬂﬁmmmm rules, which, as pointed out above,
m@u.mmmmwm Exhibit RMB-3 contains
excerpts from the "DSC Practice Litespan Engineering and Planning”
guidelines that describe limitations on loop lengths and the need for
extended range line cards for loops beyond 12,000 feet. (See the
"DSC Practice Litespan Engineering and Planning,” OSP 363-205-010,
Issue 8, July 1887, System Level Planning, Section 5.3 - CSA

Transport Planning.)

WHAT ENGINEERING PARAMETERS AND ASSUMPTIONS AFFECT

HAI 5.0a'S LOCAL LOOP DESIGN?
The HAI 5.0a model connects the outlier clusters to the main cluster

using outdated T1 copper. T1 carriers are digital technology permitting
24 channels over two copper pairs. Typically, engineering practico
includes protection or redundancy for these systems by adding a
second live copper pair available to continue a cal! should the first pair
fail. The HAI 5.0a model includes no such protection, which violates

good engineering practice.

Since HAI 5.0a only models one T1 carier per outlier cluster, the Model
does not have any additional capacity available for requirements such




1 as ISDN, video, or graphics. For advanced services, the HAI 5.0a

2 network would have to be overiaid with additional copper cable and

3 mm.uwiﬁmcmm. This would require digging

4 trenches again, possibly in existing neighborhoods, which is not only
5 expensive, but also very disruptive to existing homes and landscaping.
8 The BCPM 3.1's choice of fiber DLC technology requires only that

7 additional electronics be added at the DLC site.

8 : .

9 Q. DOES HAI5.0a MEET THE CRITERIA SSTABLISHED BY

10 CONGRESS AND THE FCC REGARDING THE PROVISION OF

11 ADVANCED SERVICES?

12 A.  No, it does not. HAI §.0a does not even meet the criteria for the

13 provision of plain old telephone service (POTS) and modem/Max

14 connections, as discussed above, much less criteria for other advanced
15 services. In addition, HAI 5.0a attempts to identify the cheapest

16 technology to use without any regard for the types of services offered
17 ‘now of in the future. HAI 5.0a purports 1o evaluate the costs of

18 choosing fiber versus copper as a transport medium. If copper is the
19 cheapest, HAI 5,0a selects it as the medium of choice.

20

21 Choosing copper over fiber generally hinders the provisioning of some
22 business voloe grade services such as PBX, WATS, etc., and further
23 restricts modem/Tax connectivity. Also, as | indicated earlier, customers
24 may have to shout over the phone to be heard. PBX, and WATS may
25

ndwﬁﬂll.m#nmhbopw. Using HAI 6.0a for

-10-
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unbundied network elements exacerbates the problem because the
LECs do not necessarily know how competitors will use tha LECs'
facilities. Additional costs would be incurred to provision copper cable
for many of these services.

Two of the principles for universal service established in the

 Telecommunications Act of 1996 ars relevant here, First, that: “access

o advanced telecommunicatiors and information services should be
provided in all reglons of the Nation.” And second, that services in rural
areas be comparable to those in urban areas. In addition, the FCC
stated in their November 13, 1997, Public Notice (DA §7-2372) that the
Mﬁmﬂw services should “advance with technology.*

HAI 5.0a does not satisfy the universal principles established by
Congress and rather than advancing with technology, HAI 5.0a

incorporates unrealistically long copper loops and 1960s technology
wih its choice of copper over fiber.

HOW DOES BCPM INCORPORATE PROPER NETWORK DESIGN
FOR GOOD QUALITY TELEPHONE SERVICE?

To overcome the difficulties of long loops, the BCPM standard design is
to not exceed 12,000 feet of copper cable on any customers loop
connecled o a DLC unit. This is in contrast to the HAI §.0a model,
which designs customer loops connected to DLC units to 18,000 feet,

A11-
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and possibly beyond. The difficulties of long loops have been
discussed above in this testimony.

In Florida, BCPM models only 4,169 lines over 12,000 feet from the
DLC site. This is from a base of 9,842,000 milion BellSouth lines, and
represents only about 4/100 of one percent of the lines. In contrast, we
estimate that the HAIS.0a models over 47,000 lines in excess of 12,000
feet in length from the DLC sites, more than * 1 times as many long
loops as BCPM models. This is a signifizant number of lines, indicating
that such long koops are standard design for HAI5.0a. Servioe to these
47,000+ customers would be inferior in qality.

SUMMARY

WHAT IS THE OVERALL EFFECT ON THE LOCAL LOOP COSTS OF
THE HAI 5.0a?

The HAI 5.0a model instalis the cheapest tec inology possible,
regardiess of the quality of service needed by subscribers now or for
the next century. By engineering an outdated inferior local loop
network, the HAI 5.0a model unrealistically lov ers the local loop costs
for the lowest density areas and for the longes loops

The HAI 5.0a does not bulld adequate plant. it ioes nc. aven provide
mummmmnuuwuumrwrm By building to
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a total loop length of 18,000 feet, the transmission loss exceeds the
maximum loop loss of 8.5 dB for quality voice transmission. Beyond a
DLC, the same degradation of all services iesults. In addition, WATS,
PBX, and CENTREX services will not always work in HAI 5.0a's
network, whether served from a wire center or a DLC.

mmam*:mmmnumnwwwuﬂmum
correct its flawed and erroneous cost paranieters and assumptions.

Corrections to the many loop design deficle ncies in the HAI 5.0a are
difficult for the user to ferret out. Then, to correct the many understated
costs such as the 18,000 feet loop and the missing poles or manholes,
+he user has to locate the complex computer code in the
undocumented or missing user-input values in EXCEL. Important
parameters and assumptions are not available to the user through the
user-input forms that the HAI 5.0a provides. This makes it difficult to
modify the HAI 5.0a to put in acceptable values or engineering design.

WHAT ARE THE IMPLICATIONS OF HAI 5.0a'S ENGINEERING
DESIGN FOR THE TELEPHONE NETWORK?

The HAI 5.0a's preferances for the cheapest technology suggest old-
style, old-fashioned technology. The HAI 5.0a chooses copper of
inappropriate length, rather than fiber, as the preferred transport
medium, and it chooses aerlal construction predominantly, rather than
the preferred burled or underground construction. By modeling the

-13-
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nelwork as copper cable at inappropriate distances with aerial
construction, the HAI 5.0a selects technology of the 1850's and 1860's,
not modem technology that supports modem and fax connections. The
Hﬂﬁ.ﬁnwwbmmaﬂdﬂnuquiprmntmmryhrMhng
copper loops to provide ordinary voice-grade telephone service, much
less for more sophisticated services.

WHAT DO YOU CONCLUDE ABOUT THE HAI 5.0a?
The HAI 5.08 model significantly and ey=tematically understates local
loop plant costs. Furthermore, the 1Al 5.0a’s flaws and errors are
deeply emdsdded in the computer code of the HAI 5.0a model and
undocumented; therefore, corrections cannot be made easily.

HAI 5.0a's chains connecting outlier clusters to main clusters are
constructed of outdated T1 copper cable. If all plant were being built
today, T1 would not be the economic choice. Having only one T1
serve each 24 channels of voice in the HAI 5.0a chain provides no
protection to insure that the system will continue to operate in case of a
svstem failure. Indusiry standards necessitate an additional T1 carrier

for protection.

in general, the industry considers advanced services as any use of the
basic network for service other than voice communications, particularly
analog modems for computer internet connections and FAX machines,
as well as ISDN (Integrated Services Digital Network), ADSL

-14-
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(Asynchronous Digital Subscriber Line), HDSL (Hybrid Digital
Subscriber Line), and possibly others. The HAI 5.0a T1 copper
technology has no capacity avallable for additional requirements for
advanced services. With its fiber configuration, BCPM can support

such services,

mmu.mmmmm“mumuumm additional copper
and repeaters, as well as DLC electronics, to meet additional
requirements. This is expensive and disruptive to existing customers.

DOES THIS CONCLUDE YOUR TESTIMONY?
Yes, it does.
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- Exhibit RMB-2

dB Loss with 18,000 foot metallic cable mmfm?
(the HM 5.0 Assumption)

26 gauge cable metallic loss @ 18,000 feet 4B
Inherent Loss in standard DLC channel unit cards (unadjusted) 2.0 dB
Total loss (unadjusted for aerial cable loss) 11748
Allowance for additional aerial eable ;

and channel card unit loss* (7.7%) 0.5dB
Total loss 12248
24 gauge cable metallic loss @ 18,000 feet £.0dB
Inherent loss in standard DLC channel unit cards (unadjusted) 2.0dB
Total loss (unadjusted for serial cable loss) 10,0 4B
Allowance for additional asrial cable

and channel card unit loss® (7.7%) 0548
Total loss 10.5 dB

Loss Standard for Good Quality Telephone Service (GQTS)

(The BCPM 3.1 Approach)

GQTS cannot exceed a total Joss of - 85dB
Inherent Loss in standard DLC channel unit cards (unadjusted) -2.0 dB
Allowance for additional aerial cable

and channel card unit loss® (7.7%) -0.5 dB
Maximum Allowed Mztallic Loss for GQTS 60dB

26 gauge cable mesallic loss per kilofoot @ 68° F 0.54 dB

26 gauge cable maximum loop length for GQTS 11,100 feet
24 gauge cable metallic loss per kilofoot @ 68° F 0.44 dB
24 :auge cable maximum loop length for GQTS 13,600 feet

* Metallic cable loss increases with increasing temperature; aerial cable is
cxposed 10 the outside environment, where temperatures can exceed 68° F.
Channel card unit loss varies + 0.5 dB from average of 2.0 dB.
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