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(Transcript follows in sequence from 

Vol ume 1 0.) 

COKMISSIONBR DSASON: Bxouse ~o juot a 

1180 

5 second, Mr. Mart in. but didn't you al~o say that you 

6 couldn ' t do tha t on your own , that it bad to be done 

7 by this Commission? Ie that your understand ing? 

8 TBB WITNBSS: I mean, that's a good point. 

9 Whenever tbie fund is set up, the Commission will need 

10 to ultimately decide which rat e s are reduced, becauoe, 

11 again, there will be offsetting rate reductions, but 

12 

1 3 

those would be approved by the Commission. 

COMMISSIONER DBASON: And to the extent 

14 there -- if there is to be any rate rebalancing and 

15 the basic rate goeo up, that would diminish the n e ed 

16 f or the fu nd; is that c orrect? 

17 THB WITNBSS: Absolutely , 

18 MR. R'BNRY: I don't have any more 

19 questions. Thanks. 

20 CHAIRMAN JOHNSON : St aff? 

21 CROSS BXAMINATION 

22 BY MS . 88DBLL : 

23 

24 

25 

0 Mr . Martin , my nam~ is cathy Bedell. I'm 

representing the Publi c Servic e Commission Staff 

today. 

ACCURATB STBNOTYPB qsPORTBRS, INC. j 
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1 My first question relates to the definition 

2 of costa that is usec1 in the legialation that we're 

3 discussing. In your opinion, would the coats, or 

4 aboulc1 the coats be based on the total cost for a 

5 particular geogzaphic area, the average per line coat 

6 for an a r ea, or something else entirely different? 

7 A I think the coat should be calculated on a 

8 per line base, ano it should be c1e-averaged, at least 

9 by wire center. 

10 0 Anc1 why i o that? 

11 

12 

13 

A Because the statute says to c1o it on a wire 

center basis , or no larger than a wire center basis . 

0 Anc1 you said it should be done on an 

14 average per line basis? 

15 A Yea. I think, you know, i f you wanted to 

16 multiply that times the number of linea. you could 

17 look at the total costa associated with universal 

18 service. But I think that's really what you need to 

19 

20 

21 

22 

23 

:u 

25 

get to , is the per line coat, because ultimately 

that's what the Leg hlature is going to need ao i t 

works through universal service . 

0 Anc1 would y·ou agree that ueing the cl uster 

level that is in the RAl , that that is smaller than a 

wire center? 

A I believe clusters are smaller than wire 

ACCORATB STBNOTYPB RBPORTBRS , INC . 
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: entera, yea. 

0 And would you also agree that the grid 

3 level uaed in the BCPM ie smaller tha~ the wire --

1. A Yea . 

5 0 If both the cluster level and the grid 

1182 

6 l evel are small than a wire center, should the coste 

7 be aggregated up or dieaggregated? 

8 A That•e a good question . Baeically you're 

9 right . You're putting the pieces together for a wire 

10 center, eo I gueaa you could call it aggregating up . 

11 0 And can you explain why that should be? 

12 

1l 

A Hell, I think initially i e makes eense to 

do tbie at tbe wire center level . r did in one of my 

14 data request reaponsee talk about possibly going to 

15 census block groupe. 

16 The problem initial l y is that we just don't 

17 know which customers are in which ceneue block groupe 

18 in terms of , you know , going to the fund administrator 

19 and saying these customers are in this ceneua block 

20 group. It could be done. lt would take eome time . 

21 But initially we think it would be beat to 

22 go ahead and do it at the wire center level . 

23 

24 

0 

A 

And aggregate up? 

Yea. You•re taking the coeta for theae 

25 little pieoea and juat putting them together or 

ACCORATB BTBNOTYPB RBPOR7 BRS, INC . 
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1 

2 

averaging them out acrose the wire center , and so that 

would be tho way to do tbia to meet the statutory 

3 mandate. 

4 MS. BBDBLL: Thank you . Staff doesn't have 

5 any further queotiona . 

6 CHAIRMAN JOHNSON: Commissioners? 

7 COKKISSI ONBR JACOBS: It's a matter of 

8 contention, Mr . Martin , but if you would accept tor 

~ the moment that there perhaps a decline in coat curve 

10 that would apply hero. How would we deal with the 

11 

12 

13 

H 

15 

fund compensation in the event that the costa would 

actual ly prove to decline? You know. do we actually 

make sure that the fund tracks that? 

THB WITNBSS: That's an excellent question. 

In terma of what do you do going forward, there are 

16 aeveral pooaible ways to go . And one way would be to, 

17 you know, maybe eat a time frame two or three years 

18 down tho road where you try to transition to some kind 

19 o~ an auction mochan!em , for example. GTE has put 

20 thnt on tho table. 

21 And I don't know if that's the right 

22 answer, but the botto~ line is, you could go to 

23 something down the r oad where companiea would bid for 

2• aupport, and a o to the extent that coats are going 

25 down. then that could be reflected that way. That's 

ACCURATB STKNOTYPB RBPORTBRS, INC. 
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1 o ne way to do it. I'm sure there's other ways. 

2 But, you know, again, I will note that I'm 

3 not •ure that co•ts are declining in lotal, because we 

• do have a lot of copper-served customer, and I think 

5 in general copper io going up. But o ne way to deal 

6 with your concern would be to, you know , a few years 

7 down the road redo the support , or auction it, 

8 something like that. 

9 

10 

11 'Ibank you. 

l2 

13 

14 

15 

16 

17 

redirect. 

record. 

Did that make sense? 

COMMISSIONER JACOBS: Yeo, I understand . 

CHAIRMAN JOHNSON: I think we•re ready for 

MS. ICBYBR : We have no redirect. 

I would move PPH-1 be inserted into the 

CHAIRMAN JOHNSON: So Exhibit 50 is 

18 admitted without objection. 

19 Thank you, air. 

20 (Bxbibit so received in evidence.) 

21 MS. XBYRR : Madam Chairman, wao that 

22 Bxhibit 50 or 49 ? 

23 CHAIRMAN JORNSON : Fifty . 

24 MS. XBYER: Okay. Thank you . 

25 CHAIRMAN JOHNSON: Forty - nine will be the 

ACCURATE STEUOTY PB RBPORTBkS, INC . 
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MS. KBYBR: Thank you . 

3 MR. COKBR: Madam Chairman , could I get an 

4 exhibi t number for the late-filed exhibit that we 

5 requested from the witness? 

6 CHAIRMAN JOHNSON: It was 49. 

7 MR . COKBR: That wae 49? 

8 CHAIRMAN: Oh·huh. The MST analysis? 

9 KR. HATCH: Ma c1am Chairman , no, ma•am . 

10 I t's a different exhibit. The MST analysis wao for 

11 Dr. Duffy -Dono. The late-filed that we requested o f 

12 Mr. Ma r t in is a new -- is c1ifferent from that one, oo 

13 

H 

it woulO be the next number in the sequence. 

CHAIRMAN JOHNSOU: I •m sorry . What is the 

15 exhibit you all requested, Tracy? 

16 HR . COKBR: We requested a percentag e of 

17 basic -- of residenti a l customers that subscribe to 

18 only basic r esidential dial tone ser vice . 

19 CHAIRMAN JOHNSON: That will be identified 

20 o.s 51. 

21 (Late- filed Bxhibit 51 identified.) 

22 HR. COKBR: Thank you . 

23 CHAIRMAN JOHNSON: Thank you. 

24 MS . KBYBR: BellSoutb would call its nrxt 

25 witness, Dr . Robart Bowman . 

ACCOHATB STBNOTYPE REPORTERS , INC . 
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ROBBRT M. BOWMAN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

wac c~lled •• e witness on behalf of Bell~outh 

Telecommunications, Inc. and, having been duly sworn, 

~estified as followa: 

DIRBCT EXAMINATION 

BY MS. ~BYBR: 

Q Would you please give your name and 

buaineea addreaa? 

10 A Yea. My name ie Robar~ M. Bowman. My 

11 buaineaa addreae is 10655 weat Rowland Avenue in 

12 

13 

14 

15 

Littleton, Colorado. 

Q By wb'm a:e you employed, Or. Bowman, and 

in wbat capacity? 

A I am an independent consultant working 

16 through INDBTBC International and representing 

17 BellSoutb in tbia proceeding. 

18 Q Have you testified before thia Commission 

19 before todey? 

20 A No, I beve not. 

21 Q Would you please give tho Commisoioners 

22 aomo of your background and juat tell them a little 

23 bit about youraelf? 

24 A Yea, I'll be glad to . I have a bachelor's 

25 and a maater•s and a doctorate in electrical 

ACCURATB STBNOTYPB RBPORTBRS, TNC. 
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l engineering . I have 28 yeara of telecommunica tions 

2 6~erience with Bell <elephone Laboratories and with 

• 
s 
6 

7 

8 

9 

10 

ll 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

u.s. tfe.at Communications, who ia a local exchange 

carrier. Moat o f this, in fact, almost all of it, has 

been in the area of telecommunications coat studies 

and coat model development and includes expert 

testimony befor' state commieeions on costa and coat 

models . 

I've performed coat atudies and developed 

loop, tranaport, and a·wit ch coat models for u.S. West. 

I participated in the developmenc of U. S . West•a 

Benchmark Coat Model, or BCPM , which was one ot the 

predecessors of the BCPM which is being repreoented 

here today. 

0 Dr . 8ovman , have you caused to be fi l ed in 

this oaae 13 pagea of direct teatimony dated August 3, 

1998, with four exhibits attached, and 15 pages o f 

rebuttal testimony dated September 2, 1998, with three 

exhibits attached? 

A Yea, I have. 

0 lfaa thia testimony prepared by you or at 

your direction? 

A Yea, it was. 

0 Do you have any changes to eit he r your 

direct or rebuttal toatimony? 

ACCVRA~B STBNOTYPB RBPORTBRS, INC. 
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A Yea, I have two changes. The f i rs t one is 

l,n Bxhibit RMB·l of my direct testimony, page 7 of 25, 

in the foDtnote . And there are no line nu~bers there, 

4 but in the fifth line from the bottom, the sentence 

5 begins, • In four of the five states analyzed,• and you 

6 should delete • four of the five.• That should read, 

7 •In all states analyzed. • And then added to the list 

a which followa -- there are four states listed there. 

9 The State of Missouri should be added to that list . 

10 And then in the following line, delete the 

11 sentenr.e that aaya , •rn the fifth state , Missouri, the 

12 results ware identical.• 

13 

14 

15 

16 

17 

18 

l9 

20 

21 

22 

23 

H 

25 

Q You aaid you had cwo o hangoo . Were thoue 

the t\Jo changes? 

A Yea, one other , and that would be i n my 

rebuttal testimony at page 12, line s . The word 

•million • should be deleted, and then the word 

• oellSouth• changed to • total, • so tha t tha t line 

reads aa it begins, "This ie from a base o! 9,842,000 

total linea,• and continues on. 

Q Dr. Bowman, wi th those changes 

i ncorporated , if I were to aak you the same questions 

today aa were aaked in your direct a nd rebuttal 

testimony, would your answers be the same? 

A Yea, tbey would. 

ACCOltATB STENOTYPE RBPORTBRS , HIC . 
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l MS. ~BYBR: Madam Chair. 1 would like to 

2 move Dr. Bovman•a direct and rebuttal testimony be 

3 ineert•d into the record as if read and h~ve •· 

4 CHAtRMAN JOHNSON : It will be so inserted. 

5 MS . k&YBR : Thank you. And have the 

6 oxhibito attached to hie direct and rebuttal 

7 identi fied , marked for identification. 

8 CHAIRMAN JOHNSON : Okay. Exhibits RMB·l 

9 through 4 for tbe direct? 

10 HS . KBYBR : Pour , that ' s right, for the 

11 direct. 

CHAIRMAN JOHNSON : Will be ide ntified es 12 

l) 

14 

15 

52 . And for the rebuttal, wo have 

MS. KBYBR : I believe there were throe . 

CHAIRMAN JOHNSON: Rebuttal Exhibits RMB·l 

16 through 3, and that will be 53. 

17 (Bxbibite 52 and 53 marked for 

18 identification.) 

19 

20 

21 

22 

23 

2 4 

25 
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DIRECT TESJ IMONV OF DR. ROBERT M. BOWMAN 

ON BEHALF OF BELLSOUTR TELECOMMUNICA TIONS,JNC. 

BEJ'OR.E THE FLORIDA PUBUC SERVICE COMMISSION 

DOCKET NO. 9106K-TP 

AUGUST 3, 1991 

1 INTRODUcrJON 

I 

9 Q. PLEASE ST A Tl! YOUR NAME AND BUSINESS ADDRESS. 

10 A. My name II Robert M. Bowman. My llddrcu i1 1065S Wt$1 RowW>d Avenue, 

II Littleton, Colorldo, 80127. I am anlndcpeoden1 tcloc:ommuni;alions consultant 

12 

J) Q. PLEASE DESCRJBE YOUR WORK EXPE!UEt-ICE AND EDUCt\ TIONAL 

14 BACKOROUND. 

., A. My wort cxpcricuce IIKI~ ~ in 111111y pocoedlnp lnvolvina 

16 lnaemcn1al 00111 ovcrcbe piSI elabccen yc&rl, primarily u an employee ofU S 

17 WEST Communieadoal. Exhlbll RMB-1 detcribea my becqroUDd and .. expcrieocc In cktal1. 

19 

20 Q. WHAT IS Tim PURPOSE OP YOUR TESTIMONY? 

21 A. I am~ on bebaltoCBeUSo;dh Telcc:ommunicatioos, lac. (berdn&ftcr 

22 "BcUSouth"). The Jlii!POIIO of my IUI!mony ltiD rerpond 1o the second ltsue 

2) apeclfied by cbe Florida Publle Scrvklc Commbsloo lqll\tlna "the appropri.alc 

24 COlt prolt)' model ID c1ctam1ne cbe IDI&I Co:wanl-lookiaa COlt of provicllna local 

2) u.lccommunJoet~ KrYfce pum.o&DIID Sectloo364.0'2.S(4)(b). I explain, from ao 

...... 

1 1 9 0 



~ 

"' .... .... 

1 

' • 
' 
6 

1 

• 
9 

10 

II 

12 

I) 

14 

IS 

16 

11 

I I 

19 

lO 

21 

D. 

., "'21 j 

eoaioeerina pcnpccUve, why the Bcndunat Cost Proxy Model, Vmion 3.1 

("BCPM 3.1 "), is lhe lpPI'tlprillo model for the Florida Public: Service 

Ccmmission to rely upoa iD eatimatlna the coN or unlvenal service for 

BellSoutb't teni!Of)' iD f1orida. I dlscuu how BCPM 3.1 is a aupcrior COli proxy 

DlOdd bcul110 It desip a forwvd-looldna networlt thai effic:lcnlly providca 

Wliverai iCI vloo. Tbla ioeludel dcalpiaa. octwotlt that bu the ablllry to 

provide cuSiomcn iD r'nl and otbcr blah OOSIVCQ the c:apablliry to IICCCSI 

advaDccd • Yioea ccmperable to that pcovidod iD wbao area u required by 111o 

Tdecommom!atiooJAdofl996 ("the Ad"). I alao ~laiD how BCPM 3.1 

lntcsra~ Its CUJ10IDCF loc:ation methodoloa:Y with its networlt dcaian to ensure 

that cnaiDecrina dalan and COIISin.lnliRflect the underlying customer loc:atioo 

data. 

Dr. Kevin DuJJy-Deno'• c!Lect tcstimDny, on behal( or BciJSouth, foc:uses 011 

BCPM 3. I '1 "'lfM!C! location mc:lbodoJoay and explains why BCPM 3. I loc:ms 

c:ustomen u prcc:lsely u popible, afvea data that is curret~lly, publicly available. 

BCPM 3.1 MODELS AN UFJCIENT, FORWARD-LOOKING 

NE'IWORJC, BASED ON SOUND ENGINEERING PRINCIPLES 

:n Q. ARB rnElU! ANY PROVISIONS IN THE ACT rnA T HA VB IMPORT ANT 

2l IMPU CA TIONS FOR A COST PROXY MODEL'S NETWORK DES ION? 

2A A. Yea. Principle~ (2} and (3) iD Socdon 25-4 of the Aot have Jlgnl11e&nt lmpllc:adool 

2.5 for the toc:bnlc:al requlm:acall wltb wblch tho ndWOrt complies. Princ:lolo (2) 

Dtrwc:t T--,. of Dr. IIAliMit M.lloa n 

l 
1 1 9 1 
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19 

20 

ll 

22 

2l 

l4 

l$ 
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be provided In all n:iiou oCibc Nadon." Principle (3) !Sia~: '"Consummln aU 

n:iJom otlbo Nalioa, lodladiQa low-Income OOI\SW'Ilel1l and lhose in IW'Il, insular, 

lllld hi(lb COlt areas, sboul4 bavc IICCCSi to lelotOmmunlcatiomi.Dd information 

eezvlce, l.llcludfna lnterexcbaaao eavloet, tbat are reuooably comparable to choto 

aervk1es provided in Ult.n areu and tllllare avalla.blo 11 ralu lha1 arc reasonably 

comparable to 111e1 fer IIi! lilt Jtrvleet In lllban arw.. ~ 

Q. DOES BCPM 3. I SA T1SFY PRINCIPLES (2) AND (l) OF Tim ACT'? 

A. Yes. BCPM 3.1 deslpulldWorlt tbat bas the capeblli~ 10 provide customers in 

nn! and ctlxt hl(lb COli area~ ecc:ess 10 advanced ..mea oomparable 10 thole 

provided in urban -. Boa1nceriDi d.esip rules lllld cnsincerlna constralnra in 

BCPM 3.1, such as tho maximum arid aize. restrictioDJ on cable size, and 

Umiwiom oo line c.an1s,. pity a czhkal role in assurina .x:cu Cor all customers, 11 

an ICOep!Able level ofiCI"'-quality. I cxpiDd vpoo lblst.ler in my lesWnooy. 

Q . PLBASB EXPLAIN HOW BCPM J.llNTEORATES ITS CUSTOMER 

LOCATION MBTHOOOLOOY WITH ITS NETWORK DESION . 

A. The customer locatJon al'pilbm ts!IH!dally 111t1 toad DdWOtt data 10 placo 

CIIS10mcn 11101e ~Jely wllhl.ll Cauua Bloeb. Thb il Kblevcd by a tru-sup 

p- Finl, the CcnJ\11 Bloc:b t1111 rulde wilbin a pll"llcular wire centu'a 

bouodaria, II '~*~Bed by tho Busioea Loeatloo ~ (BLR) Data, an: 

Jden!lflod 8ecoDd, mlcmpida, tbal- 1,$00 feet by 1,700 fOC1 in me, are 

overlaid oo Cbae Centus. Bloc:b. 1bltd, for tboec Cen,.,. Blocb t1111 span 

mllltlplc llllcro&rl4t. Callua toad DCtwort da&a Ia uaed to 11pp0rtlon ~ Bloek 

Dfnc:t T........_,. fiiDr. l*t tot au a 

., 1 9 2 
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16 

17 

II 

It 

20 

21 

22 

23 

24 

23 

customer dAta wilhiu tho Census Block bucd on lbc proportion of lbc road 

DCIWOrt wilhiu a a-us Block tballravenes a mlcroarid. Dr. Oul!Y·Ocno 

J.eacribcllhls ~ In paler detail in hiJ d1rcc:t testimony. 

It b at lidJ point in lbo moctenna procca tlll1 enalnoerina dcsian r!.A,. a role. The 

mkrosrida alld lbcir undcrl)iDa CUSiocJ)er dAta AR aureptd into larger picb, 

refcmd to u "uutimale arid~, • baaed on qineerina COD.IItaints. These 

coaJneerina CODitralnb coofocm to tho opcc:lfiratiON of a fOfWIII'd.Jookin~~o 

efficient ac:twolt desiiJI. That dficleut netwodt lJ buod on lbc dcslsnatJon of a 

Carrier Savina Area. A Carrier Savina Area lJ a rtandard lelepbone dcslan 

c:oaccpc that c.ons!JIJ of a aeopphic area tbal can be actVCd by a single digital 

loop c:anief (DLC) s!IC. £a Wtlmatc arid conesponds to a Canicr Servlna Area. 

The pb)'Jieal size of the Carrier Servlna Area varies. depending on the underlying 

mlcroaricb' custNDCT location data. Tbas, lbc wire cen~tr i1 composed oflbctc 

uhi.mato picb that V&l)' in me bucd OD the enainoerina consniots oftbc Carrier 

Savina Area. 

Q. WHATSIZBORJDSDOESmBBCPM3.1 USB? 

A. BCPM 3.1c.oiiStralnJ the s= oflbc ultimate picb to be oo lara~r than 

appo1dmately 12,000 feet by 1•.000 feet. The radonale for thU conmaint on !be 

ultimate arid 1Im it to llmlt eoppcr loop lenaths 11om lbc DLC to lbc farthest 

customer 10 approximalcly 12,000 feet. 

Q. rs nus A U!AST COSTNIDWORK? 

A. TblJ IICIWOr!t clcai1J!Is conaiauot whb Bd!Soutb' a cnglncerina p-uce. In 

1 , 'I 3 
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....... .. . ~ . . 

Florida. Furthmnore, lhiJ is alea$1-<:0SI networit deslan. u opposed 10 a modd 

thai dealp8Jicls 11,000 feel by I 8,000 feet In liz.o. This Ia aupported by two scu 

of model NDJ provided 10 1bc FCC by !be BCPM model sponJOrs on De=nber 

I I, 1997 for tho five JlalellpCCific:d by tho FCC (Florida, M&tylmd, Oeoraia, 

M!Aoud,llld Montaoa). Tbc lint 1\111 modela 12,000-fool arids. and lhc ICC01ld 

lUll model• 11,000-foolpicll.. Tbc resulu for tho five Jlales indica~ thai the 

12,000-fOOI 8Jicls resu!Jin I ao-pc:r· l.lnc loop cost than lbc II,()()(). foot aridJ. 

ModellDa CODJidenhly lira« 11,.000-foot aricls requires lbc lncliiJioo of 10 

ex1elldcd raoae line C*d fhlllocrea$Q tho costl COOJidctably. II also requires I 

laraer cable tiJle, Le., 24 puce, ralbcr !hiD 26 puae which alto costs moro. Tbc 

exttDdcd rqe line Qrd IDd tbe 1uJt: cable lizJe ue ""'US")' 10 provide bule 

lclcphooy acrvlcc, u weU u 10 cnsute comparable KUUIO advaoced services in 

nnlllld IU1)an u-. u specified In principle~ {2) 1M (3) oflbc AI:!. when usina 

11,000-!00IIJi&. 

BCPM J. l ll!el 24 811Jie cable oaly wboo tbo copper loop from Jbe DLC 10 lbc 

f\u1bo:at c:ustomc:r Cl!"'Ob 11,100 feet. 'l1lh ~ b bated oo complylna with 

eqjnoc:riDa SlaDd.lnla (« tbe malmum dB loss pamlsslble 10 mainl&lo edcquate 

tcMOC qualify. An exleoclod fii!CGI.Inc c:ard 1J lnchldcd (Oif loop! thai cx1eod 

boyood 13,600 feet from lbc DLC 10 the custoiDet. This also I• an enaincetlna 

JlaDdard, but IJ I IIICt adjulable iapulln tho modd. 

PLBASB BLABORATB ON 111E IMPORTANT CHARAcmtiSTICS OF 

CARJUBR SBRVIJIIO AJWAB. 

Dha T<-oa~n of' Dr • ..._. W.al:"';-
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A. 

Q. 

A. 

Telcpbonc plant eoaincen do ooltypically build plant on a euslomer-by-cUSiomcr 

I-4N. Rather, they plan and build plllll based oo Cvrler Savina Areas and 

Dirln"butioo Areas. A Canicr Servin& Att.t l)'plcally contairu no more lhan 1,000 

Uviq uo!ta, while a Distribution Att.t l)'pically coolainslOO 10 600 livina Wllta. 

A Carrier Savina Area Ia compoJOCI of ODe or ~ Dlrln"bution AI'C4U. lo 

addltioo, tho Carrier Savina Area b coosualncd io bolh the numbe-r of linea It cao 

-.and lho Jeaatb of ' >pper loopa from the DLC aile. Thus, en&inccn 

•ccoplzc eolltomer locatioas IDd llllllrl1 cJustcn of CUSiomers wfiCII 

impkmeadna llaDdud eo&inoerina pncdc:cs thallly tc il\IJ(imizc t.he efficient ux 

of plaol and eoaurc lldcqualc KrVice quality. 

Bxhlbit RMB-l provide$ an Uluatratloo or. Carrier Servin& Area as modeled by 

BCPM 3.1 In a rwaJ area and an Ulban area. Note bow lho ultimate grid 

dimlnlaba io Jir.eln more ocme1y populated areas. 

WHAT CHALLENOES DO COST PROXY MODEL Dc"VELOPERS FACE 

WHEN DESIONINO BNOINEEIUNO AREAS? 

Ooo of the lllloiOf cballen&U of bulldioa a prolty model for lUll venal aervic:c 

~II relloc:doa eus1omcr loca1locu in a way that lnkptes eoalncc:rina 

pndloea bucd 00 thia CArrier Savina Area and Dbtn"J)utlon Att.t approedl. 

BCPM 3.1 effectively lotoplee ltJ CUSiomet locmon aJaorilhrn and cnaincerina 

dcslp by: I) lifbctina 10 lho c-ICf Savina Att.t lpCdllcatloos de:Jcribcd 

pnvlously and 2) dcslplna a octwort to KrVC customen buocl on lho most 

pfteiJodqic:tlonorCUSioma-Jocatloe~J. BCPM J.l dealiJU aoctwork ibc way 

IJCtual tdcpbooo comprmca dt ian Ddworb. 

, , 5I 5 
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l Q. FOR PURPOSES OF ESllMA TINO UNIVERSAL SERVICE COSTS, WHJCH 

) OEOORAPHIC AREAS ARB PARTICULARLY IMPORT ANT? 

4 A. For~ or estimatina univenal JUV!ec ecsts, It b particularly imponant for a 

' COS1 proxy model to provide ~blc and accurate ccm c:stimalell in the leu 

' ~ly populated area, I.e. nnl --.,that may DCOd universal service 1Upport. 

1 Cost~ of KrVina cu=mcn inc:reuc llpfic:anlly with the diJianec the customer b 

• from die wjrc c:enkf aod the lo-.- deosity or nnl c:\ISIOIIIen. 

9 

10 Q. HOW DOES BCPM 3.1 Rlifl..ECT ENOINEERINO DES ION RULES lN ITS 

II CALCUl.A TIONS? 

1.2 A. BCPM 3.1 rdlcets S1aodard cnainocMa auidelines u ore~a~ltid in AT & r 1 

... u ... Outside Plant EnJi!XCrina ltaodbook (Auaust 1994). These or 1imilar auidelincs 

' ' 14 arc uiCd by CYCrJ major telcpbooe COCI!p*DY. BCPM 3.1 dcsi&n~loopato rcllect 

IS SWidlnt lnmsmiJsion JU!deli""' Ullimale aricb are dcsiiJIOCI suc:b that ecppct 

" dim,.., beyond the DLC lltc are amcnlly leu than 12,000 feet. The 

17 coppco'llbcr bn:akpolnt lo Cccclcr cb!&D b user-defined. 

II 

19 Allo, BCPM 3.1 Includes all compoocnll of the loop that arc I"""'SStry for the 

20 safct; or tubtcribcn and their popa11. The cnaU-rina dcsisnii&Ddarcl.s 

21 embodied ln BCPM 3.1 ensure that the JUbscribcn • premhies will oot be damaacd 

ll ordutloyccl bcc:aUJG ofiMd!iclcnl electrical proteelloo or miJring ancbon and 

ll 8UYL 

2A 

ll Q. DO YOU HA VB AN ATTACHMENT TO YOUR TES11MONY THAT 



, , 9 7 

DISCUSSES EFFICIENT NETWORK DES ION AND ENOINEEIUNO 

l STANDARDS? 

3 A. Yes. Exhibit RMB-3, attad!ed to my direct lcStimony, toniA!n.t a teetlon of the 

• December I I, 1997, filina by the Joint Sporuors of the BCPM before the FCC. 

s This .ctioo of the filina Is allitled, "BCPMJ Dcsi8J1S the Most Efficlcat Proxy 

6 Networit." This fillna ddalls bow BCPM utilizes effldeot cleslp and CQ&inecrina 

7 JtaDdanb. 

I 

9 

10 D. MAJOR COMPONENTS OF 11IE LOOP NETWORK 

II 

12 Q. WHAT IS nm MOST SJONIFlCANT COMPONENT OF nm COST OF 

13 UNiVERSAL SERVICE? 

14 A. The areat majority or tho oosu of uoi\'CrAIIICtVice &rc the com or construc:tlna the 

,. 
Ill-
' 

u loop OCIWOdc. The loop lldWOdl; oons!sta or the facllitles from the ocnlnl offico 

' 16 rwitclllna center to tho~·· pnnln 

17 

II Q. WHAT ARB nm MAJOR COMPONENTS OF mE LOOP NETWORK? 

19 A. lbc loop l.ocludes feeder cable, cllJID'butian t8ble, F~ DiJtributloa lnlafaca 

20 ("FDI.J"), dislribWao lel'llllnall, drop wire and a Nm-k lnJ.cNce Device ("NND") 

ll at tho eustomcr'a pranbes. 

ll 

lJ Q. WHAT IS nm NB'JWORK INTBRFACE DEVICE? 

~ A. In the rcslderltlll enviJOIIUICill, the loop~ typically inc:ludes the fecillllea oo 

lS the oUIJidc wall oftbo homo !mown as tbc NID. Form~ 01 a buslneu 

..... I 
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locatioo, lhe netwolt lnledace b a.-, U I procCd.OCI tmninaJ. In dthcr cax, !be 

b1Side wire or c.ablca 1re typlcally COIIIIIlCtCd to the proiCCICd terminal or N!D. 

Q. WHAT IS 11m DISTINCTION BETWEEN tHE FEEDER AND 

DlSTR.IBtmON COMPONENTS OF tHE LOOP NETWORK? 

praniJcs 1re typblly divided 'Uo feeder ead dlsuibutioo cable plm1. Feetler 

ftcililia-Cbe &cilltlea beer. a Cbe fwild!lna cc:nser IUid Cbe FDI. An FDI Ia 

gencnlly lhe demarctl!on point betwCQI focdcr and dl.lttibudon fecllltlcl. 

Oisuiwtioo r.:llltlellqio ll Cbe FDIIDCI cad 111be NlD or 111 builclina la1lllnal. 

A distributloo lemlillal or drop 1Ctminall.l Ullld to l.cmlin8lc drop wire mel COCIDCid 

lhe drop wire to !be diJUi!llutioo cable. Drop wire connccu lhe cl:..:-.ributioo cable to 

lhe NlD localcd at the cUSIIlma' s prcmlaca. EJchlbiJ RMB.-4 depic:ls lhe loop 

networ1t CUI'Iallly uaed l.cllhe Industry md ltl compoo • 1 '" 

Q. HOW DOES BCPM 3.1 DESIGN FEEDER ROUTES? 

A. i?acb fCcdcf IOIR b dcliped &om !be aeMQa wire cenlcr out to lhe 1D011 dJstiOI 

ultimalc pfd. A feedct route 1111)' ioclude only ooppcr Clblel, ooly fillet c:ablc:a, or 

both ooppcr IDd fillet cablct dcpmdq upon Cbe dcnWld wilhio each ultlma~e arid 
and !bo IOCIIIoop cllll.lnOC to ICrVIoe it. Tbc (ceder cable coda in I feeder 

distribudao U.. l'a:e where lhe feedct cable a- I!Wt!lbe cliJiribullon cable. 

Beyood 10,000 recc. etCh a~n rcec~a pldb 11 rediRdcd towW~Ibe popderioo 

OCilltOid o!BCPM 3.1 I or blpllt into~ pllhl, each clitedcd towwd lbe n:Jcvut 

Dna TW' ) GtDr. a...t M. lo • 
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populalioo ceotrold. The ~ling fcodet dislaou Is then rom pared 10 the feeder 

d!Mnc:c that would occur wilb a syllem of a main feeder lhal continUCI in a straigbl 

line wifh subfocclet running 11 rigbl an&les. The focclet approach thai yic.lds !he 

short.est feeder desiiJI. and benc:e. lowest c:os1 desiJPI, Is used by lhc Model. This 

morcl'!!!ldlly rct1ecu lbc fccdcr dcslan that iiiiCIUally lliCd in real oetworb. This 

tocbnlqlr. it aupcrior 10 lbc usumpdoo of •lio&lo ltral.abt feeder with IUbfeeder 

Cllllllltin& 11 ri&hl aoaies-

Q. HOW ARBCAR.R.IERSERVINO AREAS REPRESENTED IN BCPM 3.17 

A. Eacll u1tim.1tc pic! IJ desiancd 10 saw as a Carrier Savin& Area. Wilhin that 

Carrier SeMna Arol, a d.l&itaJloop CAI'rier it c:s!MI !shed at the road ceotroid , i.e. 

wcl&bled •venec oflbc road coordina!es, oftbci ultimate &fid. ConJCquently, the 

ultimate &rid noc only n:flcc:ll c:usromcr location, it n:flecu a natural nctworlc design 

Q. HOW DOES BCPM 3. I MODEL DISTRJBU110N FACILffillS7 

A. With lhc exception of the most dcnacly populalOd ultimate and. four Distribution 

Quadnnls are cscabllsbcd wilhin each ulllmatc grid liom the road ccotroid of thai 

pid (wblcb 001n apood110 the DLC lite). For each Dislributioo Quadrant. the area 

wilhin SOO feet of the roecb in the Dlstribulloo Quadnml Is calculated. A 

Distn'butioo Ala iJ c:oa11&UJ'l(l as a IQU&R wbo5c area it equal 10 the area ealculaled 

.., described above. Tho Dimlbutloo Area Is ocotered about the road ceotrold of the 

DIJtributloo Quldnnt. A fccdcr d.l.stnDudoa ialcrfacc iJ pliiCCd lllbc c:cnter of lhc 

Distn'butioo An:a for Cboeo Dlstribudoo Qutdt1IIIU with •uffidenc Uae dem•nd 

From the ro.d c:cullold oflbc Distribution QuadtaDI (the FDIIOCilioo). copper 

PaaoiO 

1 1 9 9 
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Q. 

A. 

m. 

Q. 

cables cmanare In atroc and brand! atdlliOCiwe running from lhe FDIIO almninal. 

In the case of service provided 10 I Jin&lc family home. lhe lcrmlnal COMCds 10 the 

~~via drop wire, vmcre lltcnnin&tcs at • ndworlc lnt.crl'ace «kvice. 

In the cue ora muld·tenant building Jaraer than a thrceplcx, a builcling lmninaJ iJ 

u.o;ed, Thus, BCPM 3.1 dcsip a DCI-.-k 10 reach all houW!a unlu llld bo'Sinca 

&om cech JCrViDa wire omser. BCPM 3 .I locorp.nlcs oppommlllc::~IO share 

llrUc:turo b)' multiple subfccdcr routes. II alto permits sharina oflhc FDI by 

Distribulioa ~and co-loeatloa of tbo FDI with the DLC, dcpcodina on lioc 

danand Thele !C81ures reflect an dlidc:ntlldWollc design. 

Ala rei$IOI1&blcuea cbcck on cable requ.lremc:nts, lhc Model consttalm the 101&1 

cable lqtb In the Dilln'burioo Quadtaot area (includ.ina ... ......_, lnDch, \Uilc:al 

lind hori7;ontaJ coc••••c:dna tables) 10 oot exceed the Imp of the road nctworlc io 

WHAT IS nm RESIJL T OF INCORPORA TJNO llfESE COMPONENTS OF 

THE LOOP NETWORK IN A COST MODEL? 

The result b a model that ioc:h.dcs all the loop cost clemcniS ncce-rily incwTed In 

providing subscn'bcn with the t:.epebility of placing and -.dvina telephooe ea11J. 

SWITCHING, TRANSPORT AND SJCNAUNC COSTS IN BCPM 3.1 

HOW DO YOU DEFINB 1liE TllRMS SWJTCHINO, TRANSPORT AND 

...... 

1 2 G C 



2 

J 

4 

' 
' 
7 

• 
' 

10 

II 

12 

13 
' 
~ 
' 

14 

IS 

16 

17 

II 

19 

20 

21 

22 

23 

:lA 

23 

A. 

Q. 

A. 

SIONAUNO? 

Swllclllna II l.bo proceu or openizla end cl0$lna line1 or eimlits 10 conncc:t end 

points aa:ryi.Qa ldcpbooy tnnsmlssioo. This ~ istypic&lly done by a device: 

in &ldc:pbone COII11*lY ccnsm office. Transport Is tbc media ova- wbicb 

tranminioo b c:mied. Slplina IDOIIJion tbc lla!lc of aline Of cimlit, alc:u lbc 

p, Of IJ'Insmits routlna md dcsl&JIIllon slanaJ.t over l.bo network 

10 _. up Wls bct;;eeu oentral oflicea. 

HOW OOBS BCPM 3.1 TREAT 1liE DESJON AND COSTINO OF 

SWJTCHINO, TR.ANSPORT AND SIONALINO? 

BCPM 3.1 dcslp a modem network or diai1al hosl. mnote and stand-alone 

swilda bucd oo lbc ectual in-place oetwotk. DMS-100 and SESS switches are 

used In !be deslSJl prOCCS1 with the 11.-.et h.tvina the option 10 specify a switch 

vmdor. BCPM 3.1 alao Includes a ocw switcblna cost option for mlAII switcht..:. 

Tbo lnlcroftioe DCiworlt 111e1 commcrciiJ.ly awillble SONET riD& siz.al md 

deYdop COSII (Of a Slpalina S)'Jian 7 (SS1) nctwort that mcdJ 1he DCtua.l ttaffie 

demandJ of tho In-place oetwott. Thac rinas ~R ICI!·bcalina and provide tbc 

oetwodcredl.lldllley rcqul.rcmc:al by !be FCC'a Sqwmbcr 3, 1997, auJdclinel oo 

Swltcbina.lnlaoflioo Trunldna. Siplina. end Local Tuxlem lnvatmeut. 

A&:r desianina l.bo necwork. Cbc Model ddcnninea the pcxtion that is applicable 10 

tbc provlslooJDa ofbasic service end C10C11pU1a lbc per line cost of that portion. lu 

1111 CUIDplo, aft« deslplna Cbc switch ndWOit, the Model UX1 cnair-rina 

defMnlnod pMtiUcallla llaofithmJ dctlwd from tho Audited LEC Swltchina 

Modda (ALBMI) to 6damiDe the realbdo pol1loo of eecb switch attributable 10 

Dina Tw' 'II)' otDI'. Itcoboft W. a.ao,..- hp IJ 
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univmal aervicc. 

2 

3 More delallcd infonnatloo c:an be found in !he BCPM 3.1 t-'.odel Mc<hodoiOSY 

4 documeDt, Cbaptcn Seven (Switrlllng). B!ght {Transporl) and Nine (SianaJinS), 

' ottecbM 10 Ms. Dtonnc CaldweU 'alatimoay. 

' 
7 

• IV • SUMMARY 

' 
10 Q. PLEASB SUMMAJUZE YOUR IES llMONY 

II A. BCPM. J .l iJ a superior c:ost proxy model bccaWIC il in~cgrates • forward·looldng 

12 oetwodt clesip tbll effidcol.ly provides uni\UIIJ llttVice 10 &teas !hat reO CCI eetual 
f< 
0 ,.. I) eus10mct locations as prcd.ely u possible. Moreover, BCPM ) .1 efficiently - 14 desipt • oelWOdt with the capebillty to provide tbolle CUSiomen in rural and ~ 

IS blah COlt area of Florida IOCCSIIO ac!Y8110Cd acMccs COillpllablc to that provided 

16 in urbln area. For lbete retiODJ, I hlshly rcc:ommcod IIIII !he Florida PubUe 

17 Savicc Commission &dope BCPM 3.1 U the cost proxy model for det.ennlnlna 

.. unlvmallleiVIcc support for BellSoulh in Florida. 

19 

lO Q. DOES nfiS CONCLUDE YOUR TESTIMONY? 

21 A. Yes hdoa. 

one. Ttltimalt1 ot Dr. a..t t.t au a = 
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1 REBUTIAL TESTIMONY OF DR. ROBERT M. BOWMAN 

2 ON BEHALF OF BELLSOUTH TELECOMMUNICATIONS, INC. 

3 BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION 

.. DOCKET NO. 980696-TP 

5 SEPTEMBER 2. 1998 

6 

7 I. INTRODUCTION 

6 

9 a. PLEASE STATE YOUR NAME. OCCUPATION, AND ADDRESS. 

10 A. My name Is Robert M. 13owr'Mn. I am an Independent 

11 teleeommunlcalions consultant My address is 10655 West Rowland 

12 Avenue. Littleton, Colorado, 80127. 

l'l 13 

~ 14 a. ARE YOU THE SAME DR. ROBERT M. BOWMAN WHO FILED 

15 DIReCT TESTIMONY ON AUGUST 3, 1998? 

16 A. Yes. Attachment RMB-1 to my dl.rect testimony, filed on August 3, 

17 1998, provides a descrfption of my experience and training relevant to 

18 this proceeding , 

19 

20 a. WHAT IS THE PURPOSE OF YOUR REBUTIAL TESTnMONY? 

21 A. I am tastifylng on behalf of BeiiSouth Telecommunlcabons. Inc. 

22 (hereinafter ·aenSouth1. My rabuttal lestimony focuses on HAl 5 oa 

23 outside plant design from an engineering perspective. 

~· 
25 a. PLEASE SUMMARIZE YOUR REBUTIAL TESTIMONY'. 

·1· 
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1 I address two algniflcantlssues. Firat. many of the important 

2 aeaumpliona within HAl 5.0a are not Included in the uaer-adjustable 

3 inputs. Second. HAl 5.0a continues to violate engineering design rules 

.. for outalcle plant. This results In a networ1< design that uses outdated 

5 technology and provides poor service quality. Consequently, HAl 5.01 

6 falls to satisfy fundamental requlremer.ts of the Telecommunications 

7 AC1 of 1 gge regarding acceu to advanced services and providing 

8 se!W:es to rural areas comparable to those provided in urban areas. 

9 

10 The local loop Is a neceuary component of local exchange service. 

11 and the costa of local loop plant a.re the largest part of the overall cost 

12 of supplying local exchange service. However. the HAl 5.0a provides a 

13 substandard telephone networ1< and poor telephone service. The HAl 
;.. ., 

14 5.0a Is clearly not a wor1<able choice for Florida . ,., 
' 

IS 

16 a. HOW IS YOUR TESTIMONY ORGANIZED? 

17 A. My testimony addresses two significant flows In the HAl S.Oa's cost 

18 eslimaUon processes: 

19 • Tlle HAl 5.0a user Interface makes It dlfficuh for the user to 

20 correct the unrealistic and outdated local loop engineering 

21 design. 

22 • The HAl 5.0a usea certain ou1dated engineering parameters and 

23 auumptlonato design the local loop. 

24 

26 II, HAl 5.0a ASSUMPTIONS THAT ARE NOT EASILY CHANGED 

-2-
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1 

2 a. MR. WOOD IMPLIES, E.G., AT PAGE 10 OF HIS DIRECT 

3 TESTIMONY. THAT HAl S.Oa IS EASY TO USE AND THAT THE 

4 MODEL INPUTS CAN BE READILY AL TEREO. WOULD YOU 

5 PLEASE COMMENT? 

6 A. Yes. Some of the Important assumptions In HAl S.Oa are not user-

7 adjustable. For example, HAl S.Oa does not plaoe telephone poles as 

8 part of the aarialatruoture in the two highest density zones: in essence. 

9 it assumes that telephone poles are not required in this density zone 

10 Furthermore, there is no user-adjustable Input that allows the user to 

11 provide for the placement of poles as part of the aerial structure In the 

12 two highest density zones. The user would have to delve into the code 

"' 
13 to modify the Exoel formulas to incorporate a more realistiC assumption. 

• 14 " ~ 
15 a. IS THE EXCLUSION OF POLES IN THE HIGH D~NSITV ZONES AN 

16 IMPORTANT OMISSION? 

17 A. Yes. HAl S.Oa as.sumes as much as 60% to 85% of loop plant is aerial 

18 In its two highest density zones. However. the HAl 6.0a's 

19 documentation admits that the model never puts poles under Its aerial 

20 cable for the two highest density areas. See the HM S.Oa. Inputs 

21 PorlfoiJo (Revised: January 27. 1998). page 34. A note included there 

22 states that ·HM 5.0a assumes Aerial Cable in the two most dense 

23 zones are Blocl< and Building Cable. not support on poiM." 

24 

25 

-3-
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The exclusion of poles in dense areas contradicts the direct testimony 

of one of HAl's leading proponents, Mr. Dean R. Fassett. provided on 

January 23, 1998 to the Wyoming Commission. Mr. Fassett has 

argued many time5 that lt would not be reasonable to Ignore the 

existence of poles In heavily concentrated areas. such as downtown 

areas, yet Ignoring existing pole structures Is precisely what the HAl 

S.Oa does. Wrth no poles, there is no aerial structure cost per se. just 

the material cost of the cables. Eliminating pole costs results in an 

unde,.tatement of structure oost in the high-density zones, especially 

since HAl S.Oa assumes such a high percentage of aerial plant. Block 

cable fa aerial cable attached to the sides of buildings. It fa decades­

old technology, the technology of o bygone ora. and Inappropriate to 

use In a modem telephone network. Ownerr. typically do not permrt 

unsightly attachments to the sides of their buildings, and like other 

forms of aerial structure, block cable Is exposed to the weather. electric 

power and lightning. 

CAN YOU PROVIDE ANOTHER EXAMPLE OF AN HAl 5.0a 

ASSUMPTION THAT IS DIFFICULT FOR THE USER TO CHANGE? 

Yes. HAl S.Oa does not include manholes, handholes. and pullboxes In 

the distribution plant. The Model does not have user-adjustable Input 

tables that permit a user to easily add such ltemt of structure to the 

distribution plant. For this reason, unless a user Ia capable of altering 

the Model's computer programming. the Model "automatloally" 
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substantially underwtatea underground conduit costs in destnbut•on 

2 piolnl 

3 

.. HAl 5.0a easumes that distribution manholes, h;mdholes, and 

5 pullboxea are not required. Thus, HAl 5.0o :mposes this unrealistic 

e aaaumptlon, In fact, the larger cable sizes needed in dense urban 

7 areas are often too big to aweep up from beneath the ground and 

8 attach to pedestals or poles on the surface. Manholes, handholea. and 

9 pullboxes are frequently required to build distribution plant In urban 

10 areas. Omitting them entitely from HAl 5.0a faits to recogniZe requisite 

11 costs incurred to serve urban subWibers. 

12 

l' 
13 a. WHAT IS THE EFFECT OF HAl 5.0a NOT INCLUDING MANHOLES 

• ,.. 14 AND HANDHOLES IN DISTRIBUTION PLANT? 
' 

15 A. Omission of this diatrlbuUon plant understates the costs actually 

18 incurred In providing baalc local exchange service. Assuming 

17 handholes or pullboxea are spaced 600 feet apart, the HAl 5.0a 

18 understates the underground construction cost of distributiOn plant 

19 oonsiderably. Furthermore. the HAl 5.0a does not have an Input form 

20 allowing the user to Incorporate manholes. handholes and pullboxea 

21 Into the distribution dealgn An expllat indus ion of lheae costs would 

22 require modifications to the model logic. 

23 

24 Ill. ENGINEERING DESIGN RULES 

25 

-S. 
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DOES MR. WELLS DISCUSS STANDARD DESIGN PRACTICES IN 

HIS DIRECT TESTIMONY? 

Yes. AI pages 4 and 5. Mr. Wells suggests that HAl 5.08 relies on 

dealgn esaumptlons that are slmllar to atanrlP:d design practices. 

However. It appears that the HAl "Engineering Team· ihat Mr. Wells 

discusses In his direct testimony, has adopted guidelines that are 

ineonslstan' with Industry standards. 

DOES HAl 5.0a ADEaUATEL Y REFLECT ENGINEERING DESIGN 

RULES WTTH RESPECT TO ITS MODELING OF THE LOOP 

NETWORK? 

No. it does not. HAl !i.Oa does not adequately renect engineering 

guidelines a.nd practices published by Bellcore and AT&T. such as 

AT&ra "'Of.alde Plant Engineering Handbook, August 1994." reprinted 

under the Luoentlabelln 1996. This reference Is attached to my 

rebuttaltMUmony aa RMS-1. Similar criteria are contained in the "Loop 

Technology Planning Guidelines· from Bellcore (BR 916-100-017) 

HAl 5.08 violates these limits by extending copper loop1> beyond the 

digital loop carrier (DLC) remote terminal (Rn up to 18.000 feet without 

additional provisions, ouch as extended range channel units. 

Therefore, the local loop design in HAl 5.0a Is not capable of providing 

adequate quality telephone service. 
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WlLL YOU ELABORATE ON WHY THE LOCAL LOOP DESIGN IN HAl 

5.0a IS NOT CAPABLE OF PROVIDING ADEQUATE QUALITY 

TELEPHONE SERVICE? 

Certainly. The line loss standard for good quality telephone service 

should not exoeed 8.5 decibels (dB) of loss for the entire line, as 

apeolfled In •BeJicore Notes on the Networ1< .. Issue 3, December 1997. 

HAl 5.0a places standard channel unit cards (plug-Ins) In ita Digital 

Loop Carrler (DLC). Each standard channel unit card Inherently has 2 

dB of loss. This permits a maximum of 6.5 dB of loss for the loop. 

Decibel loss, per 1,000 feet, for underground or buried cable at 

standard temperatures (I.a •• 68 degrees) Is 0.54 dB for 26 gauga cable 

and 0.« dB for 2411auge cable. Even with the conservative 

assumption that all cable Is 24 gauge burled cable (aerial cable In the 

mix increases the loss). the dB loss for jus1 the metallic loop on an 

18,000 foot copper cable Is approximately 8 dB. An addltional2 dB of 

loss inherent In the IStandard channel unit card brings the total dB 1uss 

to approximately 10 dB. Still further dB !oases will occur If the line is 

aerial rather than buried or underground. Consider this additional loss 

to equal 0.5 dB. bringing the total loss to 10.5 dB. These calculations 

ere shown in my attachment RMB-2. 

Therefore. the HAl 6.0a 18.000 foot copper loop has approximately 2 

dB mora loss than the maximum loss allowed for good quality 

telephone service. Because dB is measured on a logarithmic scale. 

this additional loss ls significant. Good qualrty telephone service as 

·1-
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1 provided by the BCPM 3.1 netwotlt proVIdes approximately 60% more 

2 power avef the line that the HAl 5.0a 16,000 foot line provides. 

3 Customers would have to yell Into the telephone of the HAl 5.0a 

.. netwotlt In order to be heard . 

5 

6 Q. WHAT ARE THE MAXIMUM LOOP LENGTHS THAT ALLOW GOOD 

7 QUALITY TEl ~PHONE SERVICE? 

8 A. My attadlmen1 RMB-2 also shows the calculatlom of the max~num 

9 loop lengths of 11 ,100 feet (lor 26 gauge cable) and 13,600 feet (lor 2<4 

10 gauge cable) that aDow good quality telephone servioe. BCPM 3 1, Ill 

11 oontrast to HAI5.0a. rellecta englnMrlng atandarda by usong larger 24 

12 gauge cable be)ond 11.100 feet and replacing st£ndard channel unit 

13 earda with extended renge fino cards beyond 13,600 feet as described 
<) 

' in the BCPM 3.1 Model Methodology. ... 14 

' 
15 

16 Q IS THERE A PROBLEM WITH HAt 5.0a'S USE OF THE STANDARD 

17 CHANNEL UNIT CARDS ON COPPER LOOPS THAT EXTEND TO 

18 18,000 FEET BEYON('I THE DLC? 

111 A. Ya, there Ia a algnlficant problem The standard channel unit cards 

20 uted by HAl 5.0a cannot reach copper loops that extend 18.000 feet 

21 rrom the DLC to the antomer. In other WO«<a, HAl 5 Oa models copper 

22 distances not aupported by the technology assumed. HAl 5.0o and 

23 BCPM 3.1 both assume the uae of the Litespan 2000 DLC technology 

24 (manufactured by DSC). OSC'a documentation, however, states thai 

25 the practlcalllmh of the ayatem II 1,000 ohms. and another vendor 

·8· 
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(Americen Fibef Corporation, AFC} suggests that at maximum DC 

oupeN islon, range tranamlaslon loss due to cable length may be 

greater than 8 dB. In another eedion of DSC'a vendor documentation. 

It clearty slates that the loop design for the standard channel unit card 

Is based on Carrier Serving Areas rules, which, as pointed out above, 

IJ nit loops to much shorter than 18,000 feel Exhibit RMB-3 contains 

excerpts from the "DSC Practice Utespan Engineering and Planning· 

guidelines that describe limitations on loop lengths and the need for 

extended range line cards for loops beyonJ 12,000 feet. (See the 

'DSC Practice Lltespan Engineering and Planning,' OSP 363-205-010, 

ls&ue 6, July 1997, System Level Planning, Section 5.3-CSA 

Transport Planning.) 

WHAT ENGINEERING PARAMETERS AND ASSUMPnONS AFFECT 

HAl 5.0a'S LOCAL LOOP DESIGN? 

The HAl 5.0a model connects the outlier dusters to the main cluster 

ualng outdated T1 copper. T1 carriers are digital technology rermittlng 

24 channels over two copper pairs. Typically. engineering practice 

Includes protection or redundancy for these systems by adt!!ng a 

second live copper pair avanable to continue a call should the first pair 

fail. The HAI5.0a model Includes no such protection, which violates 

good engineering practice. 

Since HAl 5.08 only models one T1 carrier per outlier cluster, the Model 

does not have any additional capacity available for rOQulrementa such 

-9-



1 

' 
3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 
..1 .... 
" 

14 

' 15 

16 

17 

16 

19 

20 

21 

22 

23 

24 

25 

a. 

A. 

1 2 1 2 

&8 ISDN, video, or graphics. For advanced services, the HAl 5.0a 

ne1wolk would have to be overlaid with add~ional copper cable and 

r11peaters, as well aa DLC electronics. This would require digging 

trenches again, possibly in existlng neighborhoods, which is not only 

expensive, but also very disruptive to existing homes Pno landscaping. 

TI'e BCPM 3.1'8 choice of fiber DLC technology requires only that 

addiUonal electronics be added at the DLC site. 

DOES HAl 5.0a MEET lliE CRITERIA ESTABLISHED BY 

CONGRESS AND lliE FCC REGARDING THE PROVISION OF 

ADVANCED SERVICES? 

No. it does nol HAl S.Oa does not even meet :.')e criteria for the 

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

connections, as discussed above. much lass criteria for other advanced 

services. In addition. HAl s.oa attempts to identify the cheapest 

technology to use without any regard for the types of services offered 

now or In the future. HAl 5.0a purports to evaluate tho costs of 

choosing fiber versus copper as 8 transport medium. If copper Ia the 

cheape.t, HAl S.Oa selects it aa the medium of choice. 

Choosing copper over fiber generally hinders the provisioning of some 

buslnaas voice grade services auch aa PBX. WATS. etc .. and further 

restricts modem/fax connectivity. Also, 8$ I Indicated ear11er, customers 

may have to shout over the phone to be heard. PBX, and WATS may 

not worl< at all. depending on the loop length. Using HAl 5.0a for 

-10-
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unbundled netwod< elements exacerbates the problem because the 

LECs do not necessarily know how competl1ora will use the LECs' 

facilltln. Additional oosts would be Incurred to provision rr1pper cable 

for many of these 6ervicea . 

Two of the prindples fot universal 5ervlce M:abllshed In the 

Teleoommunlcatlons Act of 1996 are relevant here. Firat. that ·access 

to advanced tel&.:ommunlcations and Information services should be 

provided In all regions of the Nation.· And second, that services in rural 

areas be oomparable to those In urban areas. In addition, the FCC 

stated In their November 13, 1997, Public Notice (DA 97-2372) that the 

definition of supported services ahould "advance with technology." 

HAl 5.0a. does notaatlafy the universal principles established by 

Congress and rather than advancing with technology, HAl 5.0a 

Incorporates unrealistically long copper loops and 1960s technology 

with Ita choice of copper over fiber. 

HOW OOES BCPM INCORPORATE PROPER NETWORK DESIGN 

FOR GOOD QUAUlY TELEPHONE SERVICE? 

To overcome the difficulties of long loops, the BCPM standard design It 

to not exceed 12,000 feet of copper cable on any customers loop 

oonnected to • DLC unit. This Is In contrast to the HAl 5.0a model, 

which designs cuatomer loops connected to DLC units to 18,000 feet, 

·11· 
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1 and possibly beyond. The difficulties of long loops have been 

2 discussed above In this testimony. 

3 

4 In Florida, BCPM models only 4 ,169 tinea over 12.000 feet from the 

5 DLC 11tte. Thla Ia from a base of 9,642,000 million BeliSoulh fines, and 

6 represents only about 4/100 of one percent of the lines. In contrast. we 

7 estlmate that the HAIS.Oa models over 47,000 lines in excess ol 12,000 

8 feet In length from tho DLC sites, more than 11 times as many long 

9 loops as BCPM models. This Is a signifiCant number of lines. lndlcatlng 

10 that such long loops are standard design lor HAIS.Oa. Service to these 

11 47,000 .. cuatomera would be Inferior In quality. 

12 

13 

.. 14 SUMMARY 
' 

15 

16 Q , WHAT IS THE OVERALL EFFECT ON THE LOCAL LOOP COSTS OF 

17 THE HAl 5.0a? 

18 A. The HAl 5.0a model installs the cheapest technology possible, 

19 regardlesa or the quality of service needed by subscribers now or l or 

20 the next century. By engineering an outdoted, inferior local loop 

21 networll, the HAl 5.0o model unrealistically lowers the local loop costs 

22 lor the loweat density areas and for tha longest loops 

23 

24 The HAl 5.01 does not build adequate plant. It doea not even provide 

25 adequate plant for plain old telephone service ("POTS) By building to 

·12· 
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a total loop length of 18,000 fMit, the 118nsmisslon loss eJCceeda the 

maxmum loop lou of 8.5 dB for qualrty voice transmission. Beyond a 

OLC, Iho aame dogmdalion of an services results. In addition, WATS, 

PBX, and CENTREX services win not always work In HAl 5 Oa's 

networit, whether served from a wire center or a Dt.C. 

The HAl 5.0a'a developers have made h difficult for Individual users to 

oorrec:::t 118 ~ and 8fT01100\11 cost parameters and essumpUont. 

Corrections to the many loop design defiClencle$ in the HAl 5.0a are 

ditlicult fof tiMt user to ferret oul Then, to oorrec:::t tho many understated 

ooata auch as the 18,000 fet'ltloop ant1the missing poles or manholes, 

the user has to locate tho oompleK computer code In tho 

undocumented or missing uaer-Jnput values in EXCEL. Important 

parameters ar>':l &ISumptlone are not available to the user through the 

user-Input fol11ltthat the HAl 5.0a provides. This mal<es It difficult to 

modify the HAl 5.0a to put In 1100eptable values or engineering deslgtl 

WHAT ARE THE IMPUCAT10 NS OF HAl 5.0a'S ENGINEERING 

DESIGN FOR THE TELEPHONE NETWORK? 

The HAl 5.08'• preferences for the cheapest technology suggest old· 

ltyfe, old-falhloned technology. The HAl 5.0a chooses copper of 

Inappropriate length, rather than fiber, as the preferred ltanaporl 

medium. and It chooses aerial oonalluetlon predominantly. rather than 

tho preferred burled or underground oonatructlon By modeling the 
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netwonc as CQ9P8r cable at Inappropriate dlstenoes with aerial 

construction, the IIAJ 5.0a selectB technology of the 1950's and 1960's, 

not modem teohnology lh:lt supports modem and fax connections. The 

HAl 5.0a even neglec1s to add the equipment necessary for its long 

copper loops to provide ordinary vo)ce.grade telepnono service, much 

leas for more aophiatlcated sorvioes. 

WHAT DO VOL' CONCLUDE ABOUT THE HAl 5.0a? 

The HAI5.oa modelslgnlflcanUy and aystematlcally understates local 

loop plant oosta. Furthermore, the HAl 5.0a's flaws and errors are 

deeply embedded In the computer code of the HAl 5.0a model ond 

undocumented: therefore, corrections ~..annot be made easily. 

HAl 5.0a'a chains oonnecting outlier clusters to main clusters are 

constructed of wtdated T1 copper cable. If all plant were being bui~ 

today, T1 would not be the economic choice. Having only one T1 

serve each 24 channels of voice in the HAl 5.0a chain provides no 

protection to Insure that ihe system will continue to operate In case of a 

system fa.llure. Industry standards necessitate an addrtional T1 carrier 

for protection. 

In general, the Industry considers advanced servioes os any use of the 

baalo netwolt< for service other than voice communications, partlcularly 

analog modems for computer Internet connections and FAX machines. 

as well as ISDN (Integrated Services Digital Networll). ADSL 
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(Asynchronous Digital Subscriber Une), HDSL (Hybrid Digital 

Subscriber Une), :~nd possibly others. The HAl S.Oa T1 copper 

technology hal no capacity available for additional requireroontJ for 

advanced aetvices. With Its fiber oonfiguration, BCPM can support 

auch services. 

Tho HAl 5.0a network woukl have to be overlaid with additional oopper 

and repeatera, '1 wen as DLC electronics, to meet additional 

requirements. This Is expensive and disruptive to existing customers. 

DOES ThiS CONCLUDE YOUR TESTIMONY? 

Yes, It does. 

-15-
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Q (By Ha. Keyer) Dr . Bowman, have you 

prepared a summary of your testimony? 

A Yea, I bave . 

1 

2 

J 

4 Q Would you please give that summary to the 

5 Commissioners? 

6 A I would be delighted. 

7 We are bere to answer the question of what 

8 ia the beat method to develop the coat for universal 

9 service . There are t wo models presented, t he BCPH 

10 3.1 and the Hatfield model, or HAI, Version 5.0. 

ll The two basic issues are , number one , wbere 

12 are the customers located, and number two, is the 

ll 

14 

telephone network modeled a quality network. You've 

just beard Dr. Duffy-Deno address the iosues of 

15 accurately locacing customers. I will addreso the 

16 engineering of the network. 

17 BCPM 3.1 ia the beat method to coGt 

18 universal service for three reasons: Number one, it 

19 follows industry ataodard design rules for a high 

20 quality network. Number t wo, it designs a least-coot. 

21 forward-looking, efficient network. And three, the 

22 BCPH network provid~a the capability for advanced 

23 services when additional equipment is added. Let me 

24 take these pointe one at a time, if I may. 

25 Regarding the uae of induatry standard 
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1 

2 

deeign rules , the BCP~ follows standards contained in 

the outeide Plant Rand.book, the 1994 edition, which 

3 was developed and publiehed by AT~T and which has been 

4 addreaaed earlier in these proceedings . The most 

5 recent edition ia 1996 . Similar gu~delinea are found 

6 in document• from BellCore, the loop technology 

7 planning gui4eliaea, and even by osc Communications, 

8 wbo is vendor of eome of the digital loop carrier 

9 equ ipment uaed f or coat proxies in tbeee models. 

10 These are the current atan4arda f or ouLaide plant 

11 design an4 development. This is bow all telephone 

12 companies in 1 ~a United States buil4 networks . 

13 

14 

In a441tion to first coat, engineers must 

also consider other fa.ctors, such aa the need t o 

15 eventuallly reinforce networka, wbat it coats t o 

16 maintain the network, consider service disruptions, 

17 and even governmental policies r egarding how 

18 facilities ahoul4 be placed . 

19 Use of these industry standard design rules 

20 limite the size of carrier Herving areas such that 

21 copper loops don't exc·eed approximate!y 12, ooo fer.t in 

22 length. This length is baaed on the line power lose 

23 of copper cables and standard remote terminal 

24 equipment. 

25 In spite of Mr. Walla' assertion that tho 

ACCURATB STBNOTYPB REPORTERS, INC. 
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1 

2 

~atfield model conforms to local loop standards and 

deo tgn praotioea. it does not. The RAI model allows 

3 copper loops in extended carrier service areas up to 

4 18, 000 feet in length aa atandard deaign in Florida . 

5 Tbe result of auch a network would be that some 

6 customers would have to yell over the phones in order 

7 to be beard. 

8 The BCPM designs loops in carrier serving 

9 areao not to exceed 12 , 000 feet as standard des ign. 

10 As a result, tbe BCPM network delivers 6o t more 

ll 

12 

13 

ta l k ing power than the Hatfield model, ensuring that 

customers can actually talk over tbe telephones. 

And even with these exceoaively long loops, 

1• the Hatfield model is more costly, not less costly 

15 than the BCPM network. This is shown i n a study of 

16 five states provided in response to a request from the 

17 PCC, one ot which was Flori da. 

18 Tbe Plorida results showed an investment 

19 pe r line of $1,263 for the 18,000-foot HAl network 

20 versus $1,2t8 for the 12,000-foot BCPM network. The 

21 apparent savings from having larger extended carrier 

22 serving areas in tbe Hatfield network is more than 

23 offset by the extra coat of needing extended range 

24 line cards and larger ai~e and length cable. 

25 Regarding the least-coat, forward-looltiug, 

ACCURATB STBNOTYPB REPORTERS, INC. 
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1 

2 

3 

e f ficient network, this is an PCC guideline. But 

least-cost does not mean cheap. It does not imply 

tha t one shou~d minimize the network at the e~ense of 

4 quality telephone service which the customers of 

5 Flor ida deserve. 

6 The Hatfield model takes a minimalist 

7 approach by using thebe excessively large extended 

8 carrier serving areas and by assuming transmission 

9 characteristics for copper cable which •re 

10 unattainable in the real world. These transmission 

11 characteristics were taken from an illustrative set ot 

12 information provided by DSC Communications. who is a 

13 

14 

15 

:remote terminal equipment manufacturer, not a coblc 

manufacturer. Such a x:etwork would violate sound 

engineering design rules, underestimate the coat of 

16 the telephone network, and would provide inadequate 

17 service to customers. 

18 The BCPM transmission characteristics are 

19 the ones used by BellSoutb and other local exchange 

20 telephone companies when they build actual network&. 

21 My third point regarding advanced services, 

22 many customers want to do more than juat talk over the 

23 telephone. Many also want to uao tho basic network 

24 f or, for example, Internet access and even fax modems. 

35 The Telecommunications Act apocifiea that rural 

ACCORATB STBNOTYPB RBPORTBRS, INC. 



• 

• 

• 

12ll 

1 customer• ehould have a ccees to service• comparable to 

l those o f urban cuotomere . The Hatfield model's 

3 network's minimalis t deoign will not allow even modems 

4 to work for many cus tomers. 

5 Tho BCPM network meets de sign standards 

6 which will allow quality modem connections ove~ the 

7 network for moat customers. 

8 ~o in conclusion, the BCPM is the beat 

9 model for universal eervice coating because it f ol l ows 

10 induetry a ccepted design atanaards used by all 

11 t elephone companies when they built actual networko, 

12 it allows f or advanced oervicee when additional 

1 3 

l4 

15 

1 6 

17 

equipment ie added t o the network, and it buildo a 

high quality network ov · r which the people o f Florida 

can a ctual ly talk. 

Thank you. 

MS . KKYBR : Dr. Bowman le available for 

18 croee. 

19 CBAIRNAll JOHNSON : iiT"T? 

20 CROSS BXAMINATION 

21 BY "R . RUSCUS : 

22 0 Dr . Bowman, Stephen Ruacuo repreeenting 

23 AT&.T . 

24 

25 

A 

0 

Good afternoon, Mr. Ruecuo . 

Good afternoon. 

ACCURATI STBNOTYPB RBPORTBRS, I NC . 
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1 or. Bowman, I believe you stated prior to 

2 your aummary that your educational background was in 

3 elect rical engineering; is that correct? 

4 A That's correct. 

5 Q But iln't it the case that you've had no 

6 training and have neve1 worked as a telecommunications 

7 engineer deaigning telephone networks? 

8 A Ro. I've spent, as I said, the better 

9 portion ot my career in developing engineering coat 

10 models for telecommunications n~tworko, which involves 

11 a lot of training in how thoae networks are built and 

12 

13 

H 

15 

16 

17 

18 

~Sngineered. 

0 In reaponae to my queation, didn't you juat 

indicate that you had spent a large part of your 

career developing coa t modele? 

J\ Yea. 

Q And I asked you whether you had in the 

course of your career designed telecommunications 

19 networks. 

20 A t•vo deaigned telecommunications networks 

21 for use in coat modele. but not for outside plant 

22 doaign . 

23 Q And what we're trying to do here in the 

24 models, would you agree, ia to emulate the experiences 

25 of tbe engineer• who actually design the networks that 
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are deployed in the field? 

A In a broad acnae, yea. But we •re really 

1 

2 

3 

4 

5 

engineering a network for the future, in a acnae, that 

baa probably never been engineered or built before . 

0 And you have not had experience in 

6 designing tboae te l epb.one networks ; correct? 

7 A Mall , the o·nca I mentioned we •re talking 

8 about, which is a leaat-coat, moat efficient, 

9 

10 

11 

12 

13 

H 

15 

forward-looking network built from scratch, baa never 

been designed and built by anyone. 

0 Let me be c·lear. Have you ever deo igned 

any telephone network deployed in the field anywhere? 

A I think I aaid I hadn't . I've worked in 

developing ~nginearing networks for coat modele. 

0 Would you agree that how a coat model 

16 engineers a network will drive the costa calculated 

17 by that model? 

18 A Yee. 

19 0 And we previoualy agreed that the eng~~eera 

20 design the modale, not the coat modele themeelvee . 

21 Bxcuae me. The en9ineers deai9n the actual networks 

22 and not the coat models; correct? Strike that. 

23 We previously agreed that engineera design 

24 networks in tho real world, and coot modele do not 

2 5 dictate networka in th~ real world; is that correct? 
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A No . The networko would -- the network 1 

2 

3 

engineering parameters would dictate the network 

aaaumptione needed to build the coat models. And au I 

4 s nid, the type of network we•re talk~ng about bore 

5 today in its entirety baa never been built anywhere . 

6 0 Mould you agree that to capture the coats 

7 in a verifia~le way of producing a network that would 

8 or could be produced in the real world. that a coat 

9 model would need to reflect the deciaiono an engineer 

10 would make? 

11 A Yea, engineering - - decisions that 

12 engineers made would be part of the inputs to the 

13 

14 

15 

16 

111011e1, yea . 

0 On page 2 of your testimony, you atate that 

from an engineering perspective, you believe that the 

BCPM is an appropriate model. Do you aee that at the 

17 first two linea of page 2? 

18 A Of my direct testimony? Actually . I don't . 

19 0 correct. Beginning on page 1 -- thie ia 

20 your August lrd direct testimony. the last four words, 

21 "I explain from an, • page 2, •engineering perspective 

22 why the Benchmark Coat Proxy Model , Version 3.1, io 

23 the appropriate model. • Do you see that? 

24 A Yel , I aee that . 

25 0 And in line 5 , you indicate that the BCPM 

ACCURATB STBNOTYPB RBPORTBRS, INC. 
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l d eaigna a forward-looking network that efficiently 

2 provides universal service . Do you see that? 

3 A Yea, I do. 

4 Q Ia it your understanding that from an 

5 engineering perspective, that the dppropriate cost 

6 model will design a forward-loot.ing network and one 

1 that efficiently provides service ? 

8 A By appropriate coat model, you mean the 

g one 

Q 

A 

Q 

Por thia proceeding . 

Okay. Give me that again. 

Is it your underbtanding that for the 

1226 

10 

11 

12 

13 

14 

purpoaee of thie proceeding and from an engineering 

perapeotive , tho appropriate coat model would design a 

15 forward-looking network and one that efficiently 

16 providea universal service? 

17 A Yea. I think that's what my teatimor.y we 

18 just covered aaya. 

19 Q In your summary you indicated that there 

20 ware two important characteristics of a coat model . 

21 One val tho location of the customers. Do you recall 

22 that? 

23 A Yeo. 

24 Q And the second was that the network was a 

25 quality network . Do you recall that? 
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1 A Yea. 

2 Q Would you agree that there's a third 

3 ele~ent miasing from your summary, which is that it be 

4 an efficient network, meaning that the network that's 

5 modeled not deploy in excess of the amount of plant 

6 neceaaary to create a quality network? 

7 A Well, efficiency is certainly part of it. 

8 That's covered in my description of a quality network, 

9 wnere I said, as you just referonced in my testimo~~. 

10 it needs to be least-cost, most efficient, and 

11 forward-looking. 

12 0 Your Exhibit RMB-4 is a schematic of 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

l5 

portions of a network; is that correct? 

turn to that e~hibit? 

A I have that in front of me. 

ia a schematic of a network. 

And could you 

And, yes, i1. 

Q In particular, it's a schematic of the 

switch and loop portions of that network 1 is that 

correct? 

A It doesn't re ference the switch per ae . 

The switch would be located at the wire center. It 

renlly repreaenta the loop network . That•a the title 

of it . 

0 Por the purposes of this line o f 

queationing, would you agree that the wire center ia 
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l the location at which the switch is located for 

2 purposes of these models and in real life~ 

3 A Yes. 

4 0 Now, you indicated the necessity to h&ve 

5 forward-looking technology in a netw~rk. From the 

6 ~tandpoint of the switch, in your mind, would that 

7 include digital awitchee? 

8 A Yea, digital switches generally represent 

9 the forward -looking technology used in both co~t 

10 models . 

11 0 

12 correct? 

13 

u 

A 

0 

And ao those switches are used in the BCPM; 

BCPM and Hatfield, yea. 

And in addition, I aee for the longer 

15 loops, you•ve indicated that the use ot fiber feeder 

16 ia preaumably what ' s used in the BCPM coat model; is 

11 that correct? 

18 A Yea. For longer loops, generally for 

t9 feeder in the BCPM model, fiber is used, yes . 

20 0 And that's because for longer loops, the 

21 fiber is the forward-look i nq technology? 

22 A Yea, it•s forward-looking technology. It's 

23 leaet-ooet, particularly in a need to provide a 

24 network that will provide adequate quality for uee by 

25 the customera . 
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1 0 And in the context of the use of fiber in 

2 the feeder portion of the plant, would you agree that 

l f orward-looking t echnology involves Lhe use of dig ital 

4 loop carrier eyetema which tra~slate analog voice 

5 signals into digital for tranemiasion to the switch? 

6 A 

7 loopa. 

8 0 

9 tiber? 

10 A 

11 0 

Kxcuae me. Yea, particularly for longer 
I 

In conjunction with the deployment of 

Yea. 

And becauae I know this term comes up in 

12 your teatimony a great deal and will come up today • 

13 isn't it the case that the geographic area tha t is 

14 aerved by the digital loop carrier terminal is what's 

15 deacribed aa the carrier serving area? 

16 A Yea, that's correct. 

17 0 And that carrier serving area would 

18 include , from your schematic, the RT. which !.a t he 

19 remote digital loop carri~r terminal : correct? 

20 A That ia part o f the equipment that•u placed 

21 in a carrier serving area, yes. 

22 0 So it would include that. And also all the 

23 equipment to the right of the RT, including t he feeder 

24 distribution interface; correct ? 

25 A Correct . 
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Q 

A 

And the cop·per diatribut ion; correct? 

Correct. I~ would also include the drop 

1:130 

3 and tha NID, and maybe other connecting cables listed 

4 in the diagram . 

5 0 Thank you. Is it your ~·nderetanding that 

6 the forward-looking form of digital loop carrier 

7 systems currently is the next generation integrated 

8 digital loop carrier systems? 

9 A Yea, I've heard that term uaed to describe 

10 digital loop ca.rrier systems. The ter111s have been 

11 around for a number of years. 

0 And does the BCPM model those systems as 

forward-looking technologies? 

12 

13 

14 

15 

16 

A Yea . Digital loop carrier systems, yea, 1 

think I said it does. 

Q Well, in addition to digital loop carrier 

17 eyetema, next generation integrated digital loop 

18 carrier syateml? 

19 A As I understand the term, yea . 

20 Q Tell me, in a digital switch, what 

21 equipment is necessary •• if you're going to model in 

22 the loop the next generation integrated digital loop 

23 carrier systems, vhat equipment ia needed in the 

24 switch to marry up with or otherwise connect with that 

25 system? 

ACCURATE STBHOTYP~ RBPORTBRS, INC. 



• 

• 

• 

llll 

1 A Well , next generation digita l loop carrier 

2 •ysto ma, wo• r e really integrat ing a digital loop 

3 c arrier system in at tne wire center i nto the switch. 

4 And wha t is generally referred t o as an integrated 

5 d igital loop car rier requirea that the equipment at 

6 the switch end m.t , h up to the switch at the OS1 leve l 

7 or T1 electrical level to connect int o the switch . 

8 Q Ia there a particular type of port, or is 

9 the term •port • relevant in thio contex t? 

10 A Well, I'm not sure. Do you have a question 

11 on that? 

Q Ia tho term •switch port• -- does tho 1 2 

13 digital carrier ayate~ terminate in a switch port in 

14 tho context o f integrated digital loop carrier? 

15 A Yea. Generically, a ny line connection 

16 into the switch terminates in a switch port of some 

17 designation. Switch port is ffiore o f a generic term. 

18 Q And these 

19 A &ven an analog linft connects into a switch 

20 port of a type. It's a different type of switch port . 

21 Q Thank you. And this will conclude my line 

22 o f queationing on thia subject. In particular, when 

23 the loop that's next generation integrated digital 

24 loop carrier moots the digital switch, is tho port in 

25 that context different from tho port y ou would find in 
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l an analog or non-next-generation integrated digital 

l loop carrier context? 

3 A Yea. I believe thPt's what I just answered 

4 to the previoua question. The answer is yea. 

5 Q Bxcuae me. Now , would you agree that the 

6 bulk of the coat of the entire network is contained 

7 within the cost of the switch and the loop together? 

8 A Yea . 

9 Q And a considerable a mount of that cost ia 

10 tied up in the compon~nta that we described as being 

ll within the carrier serving area, namely, the digital 

12 

13 

u 

loop carrier remote terminal and the FOia and the 

( ,eder Aiuoeiated with setvins thoae DLC termi~als? 

A riell , certainly a considerable portio~. 

15 That's not to say that the res t o f the loop plant , 

16 which is the feeder connection, and the s witch is not 

17 important . They're all important. 

18 Q So when an engineer designs a carrier 

19 serving area i n real life with digital loop carrier 

20 technologies, that engineer gives careful 

21 consideration to the location of the digital loop 

2l carrier system and the carrier serving area? Wo~ld 

23 you agree with that? 

l4 A Yes. That's one of the thingn he must 

25 conaider in the procesa . 
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Q And this is in order to situate the OLC and 

all the other equip ment oo as to efficiently serve the 

3 cuatomara where he !indo them; is that correct? 

Yeo. 4 

5 

A 

Q And it doesn't do any good to put a carrier 

6 serving area where there are no cuatomcra, would you 

7 agree? 

A I would say in gener al that's a bad 

9 enginaeri.ng decision, yeo. 

1 0 

11 

12 

13 

Q And likewise, there'3 no need to put f ive 

digital loop carrier ayotemo where only one would 

suffice, would you agree with that? 

A Yes. Of oourae, there'a j~dgment as to 

14 whether you would need one or five systems . You want 

15 to follow the r ight criteria for designing the 

16 network, yea. 

17 Q Now, when the BCPM designs carrier serving 

18 areas for the rural areaa, which are the focus of this 

~9 p roceeding, isn't it t~ue that there ia no engineering 

20 decision that forma the baaia for the location of the 

21 carrier aerving areas? 

22 A No, I diaagree with that statement . 

23 Q Well, iln't it true for any carrier serving 

24 area wbioh baa leas than 999 household units, that 

25 what baa been termed earlier aa the maorogrid doubles 

ACCURATB STBNOTYPR RBPORTBRS, INC . 



• 

• 

• 

1 

2 

aa the carrier serving area? 

A Yes. The macrogrid becomes the carrier 

1:134 

3 serving area in that case. 

Q And those macrogrids ore overl~id o n 

5 Piorida beginning with a latitude and longitude 

6 coordinate; correct? 

7 A rea. I think Dr. Duffy-Oeno - 4dressed all 

8 of that. Yea. 

9 Q And they occur , the latitude and longitude 

10 )lnes, every 100 -- excuse me, l/25th of a degree of 

11 latitude and longitude beginning with an origin; 

12 correct? 

l3 

l4 

15 

16 

17 

18 

19 

20 

21 

22 

23 

H 

25 

A Yes , that's correct. They are also further 

divided into microgrids, as was discuaoed extensively 

earlier today. 

0 But for th6 carrier serving areas in rural 

areas, the CSA is not the microgrid. It's the 

macrogrid; correct? 

A Yea, in moat caaos, for rural areas. 

Q And the origin point we're talking about ia 

in the lower left -ban~ corner of the wire center; 

correct? 

A Well, it•a a grid ayatom . I don't think it 

neoesaarily represents the wire cantor. It represents 

tho entire United Statea tho way it's set up. 
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1 0 My point ia, theaa grida .,r the grid ayatem 

2 ia not overlaid on Florida with an eye towarda where 

3 the cuatomera actually are located; is that correct? 

• A No. The grid ayatem ia not, that•a 

5 cor rect. 

6 0 And for the in rur~l areas, the CSAa 

7 equal t he grid eyatem, in that tho CSAa are the same 

a ae the macrog··id ; correct? 

9 A Yea, that's correct. 

10 0 So if I were an engineer and I were working 

11 and I were a real world engineer, but I wao 

12 required to work within the srPM rulea, and I aaw a 

13 

lt 

15 

16 

group of cuat omer that. I would contain in one carrier 

aerving area, but within the BCPH thia group of 

cuatomera waa broken up by one of these latitude and 

longitude linea, ian't it true that I would be forced 

17 to supply two digital loop carriers, one to each ot 

18 the carrier aerving aroaa. and two aeta of feederu to 

19 those , and two seta o£ POle in order to aorve thoae 

20 cuatomers? 

21 A I'm sorry . I loat you in the middle of 

22 that question . 

23 0 If I wore an engineer and 1 had t o play by 

24 the BCPM ruloa, and I aaw a group of cuatomera that I 

25 would serve with one carrier aerving area - · that 
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• 1 means one OLC unit, o ne eet o f PDie, et cetera -- and 

2 one o f these latitude and longitude linea bisected my 

3 group ot people, then under the BCPM rules, I would 

4 ac~ually have to serve thooe cuatomers i n two carrier 

5 serving areas , and I couldn't do it in one ; correct? 

6 A Wall, under your hypothetical . But the 

7 question make~ no sense , because the gridding process 

B would be the o ne by which the c a rrie r serving areas 

9 are eet up within t he model . 

10 You' re now presuming that there are some 

11 o ther sat of carrier serving areas out there, and now 

12 this grid process comes along and over lays and breaks 

• 1 3 up •ome exi•ting carrier serving arRas. That's not 

14 the caee. The whole concept of the model is to lay 

15 out the grid eystem and develop contiguous carrier 

16 serving areao to serve all cuetomers . 

17 Q wall, I guaso my question goes to the 

13 validity of the whole concept of the model. If I ao 

19 an actual engineer would serve a g roup of customera aa 

20 one CSA, and the model's concept, because it has 

21 arbitrary latitude line, would force me to serve it 

22 with two, isn ' t that a problem in tarma of atticiency? 

23 A Wall, it's a hypothetical on what the 

24 engineer would do . And 1 would say the same would be 

25 true if the englnaar looked at that and decided that 

• 
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• 1 the ultimate grid represented a good carrier serving 

2 ar~a becauae it met engineering guidelines and made 

3 that one carrier serving area, then there would be no 

4 problem with efficiency . So as a hypothetical, yeo . 

5 Your question was a hypothetical, and I 

6 said it cannot occur in the real w~rld. But au a 

7 hypothetica l, I'll agree with you. 

8 Q You don't believe t hat a group of customers 

9 exis ta in the real world that a real world engineer 

10 might like to serve witb one carrier serving area 

11 which could be biaacted into two or oore by your 

12 model? 

• 13 A It could be, but the whole purpose of the 

14 modal ie to set up carrier serving areas so that they 

15 are contiguoub, you know, they do not overlap, and 

16 that all cuatomers can be served . 

17 Now, the gridding process is not -- in ~nd 

18 ot itself not the process for determining carrier 

19 serving areaa . It's a beginning point for that , for 

20 locating cuatomera. And you have mentioned the rural 

21 example, in which the entire macrogrid becomes the 

22 carrier aarving area . 

23 The real issue and let me say there . the 

24 reaaon that that becomes the limit iu the geographic 

• 25 eize of that ultimate grid, which io approximately 

ACCURATE STENOTYPB RBPORTBRS, INC . 



• 

• 

• 

1338 

1 12,000 by 1 4 ,000 feet. That's the limit in size that 

2 limite the design of our loops to exceed no more than 

3 12, 000 feet ln general. That • a why t!Je size of that 

4 was chosen. 

5 Now, in most cases, t~at gridding p rocess 

6 ia uaed to determine pocketa of customers t~oat need to 

7 be served by carrier s e rving areas that are smaller 

8 than this ultimate grid, and that's the aggregation 

9 procesa that you referenced to that's discussed in my 

10 testimony, and it's also listed a s Attachment B in the 

11 BCPM documentation . 

12 Go I don 't want to leave the impression 

13 that all carrier serving areau are the s l2e of theee 

1 4 ultimate grids or the macrogrida. 

15 

16 

Q 

A 

Q 

Just the ones in rural areas; correct? 

Yea. 

And while the si%e o f the macrogrids may be 

18 determined by an engineer's criterion, the location of 

19 the macrogrida is not; correct? 

20 A correct. 

21 Q Now, I would like to talk with you about 

22 what happens when a macrogrid has over 999 households. 

23 My underatanding, as we've just diacussed, and correct 

24 me if I'm wrong, ia that if it haa under 999 

25 household•, or under 1,000, actually, the model 
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outputs that carrier serving area as a CSA1 correct? 

A That•s -- you're referencing households . 

It's really housing units. 

Q Bxcuso mo . Housing units. 

A If it•a less than 999 housing unito, it 

will output that aa one carrier serving area. yea. 

Q Now, if I add two more housing units to the 

same geographic area, to the same macrogrid, the model 

will no longer servo those as a single carrier aerving 

area; ia that correct? 

A That's correct, and for good reason . 

Q And in fact, the model documentation says 

that the carrier serving area will be divided into 

four equal quadrants . Io that your understanding? 

A No. You•re now confusing the process of 

determining carrier se·rving areas with the process of 

17 establishing distribution areas within carrier serving 

18 areas. If this ultim&te grid exceeds the limit of 999 

19 housing units, the rest of the algorithm kicks in to 

20 look to determine whether that ultimate grid should be 

21 further broken down into o ther carrier serving areas . 

22 And in aome cases it will, and in some cases it will 

2 3 not. 

24 Now, the reason for the 1,000 housing unit 

25 or 999 housing unit criteria is an engineering 
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1 

l 

;I 

4 A Let me finish if I may. That's the number 

5 of housing units, aro~nd 1,000. There is also a need 

6 to consider additional lines and business lines in the 

7 process. And the factor uoed for development in the 

8 BCPM is a ratir of about 1 . l. So t hat says ther e are 

9 appro~imately 1,300 linea for every 1, 000 housing 

10 ~n!ta. 

11 Now, if yo~ look at the maximum size of the 

12 

13 

14 

digital loop carrier equipment which con serve a 

carrier serving area, that•o 1,34 4 lines. And if on~ 

allows for a fill factor of 90' on thLt equipment , 

15 which is th.e one used in BCPM and a standard one for 

16 design of digital loop carrier oystema, that brings 

17 the 1,344-line capacity down to approximately 1.200 . 

18 so it was that process from the engineering capacity 

19 of the equipment that came down to the decision of 999 

20 or about 1,000 linea, or 1.000 housing units as the 

21 maximum to be considered in carrier serving area. 

22 Q Okay . I 'm going to leave my point and take 

23 your point, since you raised a different issue, and 

24 that ia why you have a 999 limit. 

25 When was the BCPM first •• the tirat 
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iteration of the BC~M promulgated? 

A I don't know if I could tell you exactly. 

3 som~ years ago. There have been a number of versions 

4 o! the model. 

S Q At that time. is it your conte~t!on that 

6 the large s i ze high deneity D~C un it wae 1,344 linea 

7 in capacity? 

8 A Yea. 

9 Q Now, since that time, ian•t it true that at 

10 leaat two of the major producers of digital loop 

11 carrier equipment have come out with h jgher capacity 

12 digital loop carrier eyateme presently deployed by the 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

ILECB7 

A Tbore are cabinets which can house larger 

size equipment than 1,344 linea in the system, which 

is what you're talking about . 

The issue from the I~BCo' standpoint is , io 

thio deployed as standard design and equipment in the 

network. ADd from the aponaora of BCPH and BellSouth. 

the answer to that question is no. It is not used as 

standard deeign. And they choae in building 4nd 

engineering tho BCPM to look at equipment they deploy 

aa etandard design. 

Q Well. we•re talking about a ao~ewhat 

extraordinary aituation anyway in which you have more 
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1 than 1,344 lines within a eerveable area; is that 

2 correct? We're not talking about the use of the 

1 lcrgest piece of ec;uip•ment for any set of 

4 circums t ances . Isn't it true that the model 

5 contemplate& deploying digital loop ca~rier syste ms 

6 depend ing on how many people need to be served within 

7 a given area? 

8 A Yea . I t's going to deploy the equipment 

9 efficiently , depending on how many people are served 

1 o in the a.rea , yea. 

So in these caees where you do have thee" 11 

12 

13 

maximum amounts, ien•t it true that, for instance, 

BellSouth currently deploys both the Mesa 6 by DISC • S, 

14 which bas a capacity of 2,016 linea, and the Litespan 

15 2030, which has a capacity of 2,016 lines, to serve 

16 large numbers of customers? 

17 A Okay. I do not believe that the Liteepan 

18 system has e capacity of 2,016 linea. I know that 

19 RELTBC makes a cabinet that will house thie, end 

20 BellSouth does not deploy that on a regular basis . It 

21 certainly does not contemplate deploying that for use 

22 in area• equivalent for the BCPH model. It has a 

23 larger capacity. 

24 And Mo . Caldwell might want to addroaa thia 

25 further, but generally they only employ that in very 
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1 

2 

ur.•1aual circumstance•. And it cos t s more to put it 

in, and they don't contemplate it a.; tiL andard design . 

J 0 Do you know what percentage o f the t otal 

4 nutnber of high den.aity DLCa BellSout h deploys actually 

5 are the Meaa 6 cabinet? 

6 A No, I do not . 

7 0 And are you aware that Litcapan doesn't 

8 make just one model, it makes three , the 2010 . t he 

9 2020 , and t h e 2030? 

10 A I know that it makes more systems than 

ll 

12 

13 

H 

that . Yea, I know it makes those a ystema. 

0 But you're not aware that the 2030 has a 

capacity o f 2 ,016? Is that your testimony? 

A I don't know what the capacity of the 2030 

15 is 0 

16 

17 know? 

l8 

0 

A 

19 o f that is. 

20 0 

So you just don't know? I mean. you don ' t 

I just a ai4 I don't know what the c apacity 

And do you know wha t percen tage of the 

21 total number of high density digita! lo~p c a rrier 

22 systems BellSouth deploys are in fact the Li t eapan 

23 2030 model? 

24 A No, 1 do not. 

2 5 0 Now, back t n my o r iginal question, Which 
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1 

2 

was, what happens when you have a carrier serving area 

that could be served with one digital loop carrier 

3 s ystem, but you go from 999 housin~ units to 1 , 001, 

4 two mor e, that is, in the same geographical area . 

5 And you told me, I believe, that I confused 

6 the distribution quadrant algorithmo with the carrier 

7 serving area algorithms. Was that your answer, 

8 basically, when we brought thio up before? 

9 A I believe so. 

10 Q Okay. Now let 's turn to page 33 of the 

11 model documentation which was published April 28, 

12 

13 

1998, developed by BellSouth, INOETEC International, 

Sprint, and u.s . west. Page 33 talks about the 

14 development of CSAs and not the distribution 

15 quadrants, and it indicates about the middle or the 

16 second third of the final paragraph •• that would be 

17 one, two , three, four, • ive. six lines down . "The 

18 macrogrid is partitioned into smaller grids, if 

19 warranted. based on household and busineso line data 

20 associated with the un.derlying microgrids and CSA 

21 guidelines. The iterative process partitions the 

22 macrogrid into four equally sized subgrids.• 

23 A Bxcuoe me. Before you go on. you have a 

24 different version of that documentat ion than I do. 

25 Q I'm sorry . What • • 
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2 same act and go from it. 
. . 
4 

0 

A 

sure. What•a the date of yours? 

The BCPM? April 30, 1998. This ia the 

1245 

5 version that was filed with Ms. Caldwell's testimony. 

6 It's probably printed out in a different format with 

7 different page numbers. 

8 

0 

10 

11 0 

Mhere are we? Can I find out where we are? 

(Indicating.) 

Okay. 

Mr . Bowman, did the portion of the BCPM 

12 model methodology I re ad to you refreoh your 

13 reoolleotion ae to whether when 999 or 1 ,000 •• 999 

14 linea io exceeded, the model in an iterative process 

15 partitions t~e macrogrid into four equally aized 

16 aubgrida? 

17 

18 0 

20 0 

Hay I have a moment to read thia? 

Yes, sir. 

Okay. And your question again? 

Does this refresh your recollection that 

21 the process of dividing into quadrants io uoed not 

22 only wben you're doing distribution guadrante, but 

23 alao when you exceed a certain number of lines in the 

24 determination of carrier serving areao? 

25 A This process, which is the process by which 
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1 

2 

tho carrier oorving area is chosen by looking at the 

dietribution of houoebolda within the ultimate grid, 

3 ! e the one that I referenced. I wae correct in what I 

4 eaid. You're correct in what you say, in that this 

5 procees is uaed to det.ermine what ultimate grids are. 

6 0 Juat to clarify 

1 A The way y~a bad eaid it. it eounds like you 

8 were describing distribution areas end not a 

9 refinement proceas from the ultima t e grid. 

10 0 My apologies. 

11 

12 

13 

A If I eaid something to assume that, I 

apologize . 

o And I apol~gite likewise. Juot to elarify 

14 for the Commiasion, betc.tuae we have heard a lot of 

15 talk about model details, if you have a carrier 

16 serving area of 999 unite and it•a just the macrogrid 

11 and you ' re serving it with one DLC, when the time 

18 cornea to deploy the distribution, you may well divide 

19 that into four diatribution quadranta, depending on 

20 wnere the roads are; correct? 

21 A Yea. That's what I oaid earlier. carrier 

22 serving areas are then eventually divided into 

23 distribution areao. ~bat you read here is a part of 

24 the process for determining what the carrier aerving 

25 areas are . 
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0 Right. Separate a nd apart f rom the 

distribution quadrants, if you have over an exc e ss 
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3 number of l ines, then you divide the initial macrogrid 

4 into quadr ants for purposes o f tellt ing again f or 

5 defining the c arrier serving areas thems elves; 

6 

7 

8 

correct? 

A 

0 

Correct . 

Okay . Now, my queotion is, if one d igital 

9 loop carrier ayatem were sufficient to serve 999 

10 people in a macrogrid , what engineering guideline or 

11 tradition suggests that you supply four digital loop 

12 carrier aysteaa if you put two more people in the same 

13 

14 

15 

or two more households in the same area, as envisioned 

by the quadrant ayate~ here? 

A Well, aa 1 said earlier, it may break it 

16 d own into just two, or three, or four. It's not 

17 always the case that it goes to four. 

18 What you desc ribed here is the p rocess of 

19 determining what tbe ultimate grid would be. It does 

20 

2 1 

22 

23 

2 4 

25 

uot always go from one carrier serving area t o four 

carrier serving areas . 

0 Isn't it true that the ultimate grid is in 

fact def i ned as the carrier serving area? 

A Oh, yea. The ultimate grid and tbe c arrier 

serving area are essentially the same thing. 

ACCORATB STBNOTYPB REPORTERS, I NC. 
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• Q And isn't i t true that this i ndicates that 

~ if you•ve got too many people in the macrogrid, you 

J divide i t into four quadrants? 

~ h Yes . But it doeo more than just divide 

5 them into tour quadrants. 

6 Q It then tests to see if under the model's 

7 criteria , those are acceptable carrier serving areas; 

8 correct? 

9 A Right . And in some cases, it leaves some 

10 o f these tour quadrants together. You may find tha t 

11 one o f those four quadrants bas enough customers 

12 located in it to merit ita own carrier serving area 

• 13 system. It may make that a carrier serving area, 

14 because this 999 criteria that we discussed, if it 

15 exceeded the 9J9 crite r ia, you would need more than 

16 one digital loop carr ier system in that macr ogrid . 

17 So by dividing it down into quadrants, it 

18 may f ind that one of thoee quadrants ia heavily enough 

19 populated and decide to put a digital loop carrier 

20 system in that. It would then put one within that 

21 quadrant, and in many caeca. leave tho other three 

22 quadrants together as another carrier serving area . 

23 So it•e inappropriate to eay that it goes 

24 from o ne to four d igital loop carrie• ayetems. In 

25 aome cases it goea from one to two, in some fro~ one • 
ACCURATB STBNOTYPB RBPORTBRS, INC. 



• 1 

2 

l 

4 

5 

6 

7 

8 

9 

10 

11 

12 

• 13 

14 

15 

l6 

17 

18 

19 

20 

21 

22 

23 

24 

25 • 

1249 

to three, a nd in s ome from one to four. dependi ng up on 

t hn distribution of c ustomers in that area . 

0 Thank you f o r your clarification. 

In the instances where it goes from one to 

!our and y ou start with an area that can be served by 

one digital loop carrier terminal, and you add t wo 

households to the same geographic area , leaving aside 

what tho model does, b ecause that's a computer, what 

engineering precept requires that you go from one DLC 

to four separate DLCa, f our separate aeto of FDto, 

and the related suhfeeder? 

A It's t rying t o find generally efficient 

size areas t o be served. And if you're saying -- your 

premise is what? That if it•o 1.000 and these are 

four times 250 that might be served there, that 250 ia 

too small to be se rved by a digital loop carrier 

system? 

I would aay that's engineering judgment. 

It's not noceaearily the case that one baa to put i n. 

The size of t ho area itself would merit the fact that 

if you put in lar9er di9ital loop carrie r eystems. 

you • ro goin.g to have to run longer loop a if you leave 

these other three areas to be uervod by one digital 

loop carrier ayetem . 

0 I guess I asked you for the engineering 
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precept wbicb require~ four inatead o f one. And did 

you tell me it waa engineer ing judgment? 

A Yea . 

Q Wben d o ea •n engineer know that inst e ad of 

going to two digital l .oop carrier uyotema, y ou need to 

go to f our? 

A Well , be would l ook at -- he would look a t 

a number o f items . I d on' t know. He's got to look at 

potential growth in the area, p osai b ly. He may loo k 

at wbere roads are , terrain, a nd o tber i t e ms. 

Q And when the BCPM goes from one to four. 

you•re claiming that the BC PM in t he detinl tion of 

carrier serving areaa looks at r oad, terrain . growth, 

14 and otbo r demog raph i c data? 

15 A No, I didn' t aay tha t. You asked wha t 

16 engineering judgment would go into the decision. 

17 Q Right. I'm sorry. But I want to know 

16 wbicb engineering judgment in f orms the decieiona o r is 

19 behind the deciaione in tho BCPM to go from one to 

2 0 four instead o f one to two, if that's e ven nec~saary. 

21 A Well, I think as I said earlier, all it •a 

22 trying to d o is define bot spots and an ef ficient area 

23 that can be served by digital loop car rier eyateme . 

24 And serving tbem to areas with 250 househo lds ia not 

2 5 neceaaarily inefficient . 
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Q I've got one more area to discuss with you 

in thia line of questioning, and I would like to 

3 approach the board , if that's okay . 

4 CHAIRMAN JOHNSON: You'll need to uee that 

5 microphone. 

6 MR. RUSCUS: I might need s ome technical 

7 

8 

9 

10 

11 

12 

13 

aeaiatance. 

Q (By Mr . Ruacusl Okay. or. Bowman, I've 

approached the board here. I need to draw a 

schematic, and I would like t~ discuss i t with you. 

Barlier this morning we had a discussion 

about allocation of people to microgrida. That was in 

the customer location portion of the presentation, and 

14 I wanted to diacusa with you the way the BCPM 

15 engineers to cuat.omer locations in a particular 

lli context. 

17 The large square I'm drawing is a 

18 macrogrid. And we're talking about a rural area, ao 

19 there are not too many people in this. There are not 

20 999. There may be zero , one. two, three, four, five, 

21 or some small number . And I ' m going to draw in the 

22 microgrida just to give a sense ot -- to help tie thie 

23 into the morning•e pra·aontation . 

24 While I'm doing that, Dr. Bowman, can you 

25 tell me approximately what the dimensions in miles of 
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a macrogrid ia? l 

2 A I can tell you in feet. It's approximately 

3 15,000 by 17,000. I'm sorry, approximately 12,000 by 

4 1•.ooo feat . 

5 Q So this is --

6 

7 

8 

A 

Q 

I know that a microgrid is 58 acres. 

Ml' too "lOW. 

Okay. so this is -- let's say the abort 

9 dimension is 12,000 feet, and tbe long dimension is 

10 14 ,000 feet. Those are approximate dimensions of all 

11 

12 

l3 

macrogrida in our portion of ~he hemisphere; correct? 

A Approximately, yes. 

0 And would it be a fair estimate in terms of 

14 miles if I said that 12,000 feet is a little over two 

15 miles? 

A A little over two miles. 

17 Q Maybe two and a quarter. I'm not sure 

18 precisely what it is. 

19 A Right. 

20 Q And 1,,000 feet io a little over two and a 

21 half miles, maybe 2.6 miles? 

22 A Sounds about right to me. 

23 0 Now, if I know that there are three pe~ple 

24 in this macrogrid, and I have a road that runs through 

25 it, and these three people. maybe parents and one of 
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tbetr kids who stayed behind and a neighbor, are 

clustered up in one end like this, I would like to ask 

3 you bow the BCPM serves these customers and whether 

4 the way it serves the customers is ~ product of the 

5 customer location algorithm or some engineering 

6 judgment that you would have participated in. 

7 My ULderatanding is that these three people 

8 are going to be, in practical effect, allocated evenly 

9 along the road area. Is that your understanding? 

10 A Not within the macrogrid, no. Well, this 

11 i3 really a question that should have been addressed 

12 to Dr. Duffy-Oeno, but they would be distributed along 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

the road within tbc microgri4. 

0 But tbe only way that you know if it's in a 

microgrid is because you spread al l customers over all 

road, all microgrids that have roado in them; correct? 

A Well, you know, this should have been to 

Or. Duffy- Oeno, but you ltift out a key part of this 

process, and that is overlaying the grid onto the 

census blocks for determination of that. 

0 Bxcuse me. Let's assume --

A None of that is ahown here, and that's part 

o f the proceea . 

0 Let's assume -- I agree , and I had written 

the assumption in my notes -- that thio whole 
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l 

:l 

3 

maorogrid, which is about six s q uare miles, is within 

one o enaua block. Okay? we have census b locks, I 

believe e i ther you or Dr. Duffy-Dono testified 

-6 earlier, that can b e up to 30 s q uare mU ee, ia that 

5 correct, in rural areas? 

6 A I don 't recall what he said . 

7 Q Wou=d you agree they can about be ove r a i x 

8 square mileo? 

9 A You know, I really don't know. 

10 Q Okay. Then let•a -- I need to get thr ough 

11 

12 

13 

H 

thia to ask y ou how you design the plant, so let 's 

assume f or my argumen t that they're within one census 

block . l an•t i t true that the people in the census 

block are d i stributed in microgrids depending on the 

15 road area in t be microgrid? 

16 A That•a my understanding of how the 

17 preprocessing of this data wo rks , yea. Again, it's 

18 Dr. Duffy-Deno•s area. 

1 9 0 Okay . So those people . i n effect. may be 

20 dia~ributed in this manner. I believe he testified 

21 thia morn i n9 that , in effect, they were equally 

22 dispersed upon all roads. My question ia, how --

23 A I don 't think that•a correct . I thought it 

24 waa all roads within the microgrid. 

25 0 I'll have to leave thio ao a hypothetical 
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1 

2 

r eflective of his earlier testimony, because I can't 

tes tily tor him either at this point. 

3 Bov would •• if this were a CSA defined aa 

4 a macrogrid, becaueo we're in a rural area now , and 

5 there than only three customers in it, ~ow would the 

6 BCPM aerve theae three cuatomera, given ito cuotomer 

7 location algorithm? Where, for lnotance, does the 

8 BCPM place the digital loop carrier syatem? 

9 A Okay . Let me make eure 1 understand your 

10 example. The entire ultimate grid -- thoro are only 

11 three customers in there , ao that•a going to be 

12 Q 

A 

Correct. 

-- ono u1~ima~e grid. 

Again. I'll have to give my be et ah~t of 

15 the customer location portion, because it'a no L my 

16 area of expertise, but --

17 0 And remembering that my ult!mate question 

18 ie whera you put the DLC ae an engineering -- as a 

1~ model engineering thing . 

20 A I'll give it my beat shot. It'a not my 

21 area of expertise. 

22 Firat of all , i t only looka in microgrida 

23 in which the customera are actually located, and if 

24 that•a tho two in tho upper right -- okay. I guoas in 

25 your hypothetical, if you've taken -- tho c enaua block 
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ie bigger than this 

Q Correct. We 're in a rural area, and my 

3 undere tanding is they can --

4 A Well , I don't ~now that all of them are 

5 lit-e that. I said l don't know the site of --

6 0 It'D a hypo ·• 

ll56 

7 A I don't know the size, you know, what other 

B ultimate g rids are overlaid on the cenaua block, eo 

9 Q Bxcuae me. For tho hypothetical , it'D 

10 within the censue block. It eimply aimplifiee the 

ll equation . 

12 Let me eee if I can help you a little bit . 

13 

u 

15 

It'D my undoretanding 

COMMISSIO~BR GARCIA: What'D your anewer? 

Becauee I've loeL the hypothetical. What's your 

16 answer to hie queetion, basically? Would they be 

17 located along tbe line, the roadway? I f that's the 

lB hypothetical, you•vo got a cenaua block that is 

19 what do you call tho bigger grid? The --

20 HR . RUSCUS : This ia the macrogrid . 

21 COMMISSIONBR GARCIA: The macrogr id. Would 

22 they be located evenly or distributed along that line? 

23 THB WI~BSS: I lAid I'm not the expert in 

24 thil . After thinking about it now, I bel ieve maybe 

25 they would. I'll accept your hypothetical -· 
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COMMISSIONER GARCIA: All right. Let me 

a~~ you a queation no~. 

3 MS. KBYBR: Commiaaioner. excuse me I 
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4 believe tbat - - I believe he did state that that was 

5 Dr. DufCy- Deno•s testimony. 

6 COMMISSIONER GARCIA: 1 understand . I 

7 understand. 

8 MS. UYBR: That's really outslde hia 

9 aoope . 

10 

11 

12 

13 

14 

15 

16 

COMMISSIONER GARCIA: Let me aak you, using 

that -· do you understand how the Hatfield model 

works? I mean, you've been able to give us an answer 

on tbia, more or leas, what you think it work s right, 

more or lese? Or you juat don't feel comfortable even 

witb that answer you just gave ua? 

TBB WITNBSS : Well. I'm not comfortable 

17 answering tbia. It'a or. Duffy-Deno•a area. 

18 COMMISSIONER GARCIA : Okay. 

19 BY MR. RUSCOS: 

20 0 My question to you ia •• And I think you 

21 have to be able to ana.wer this, because you're the 

22 only engineer here. Row does the model engineer the 

23 digital loop carrier aystema . tho fiber, and tho POis 

24 to tbia example? That•a an engineer question . 

25 A Give me your example . Tho three •• 
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Q My example is, you've got a macrogrid 

within a census block. The actual locations of the 

3 customers are here, because it's '"-n enclave. There 
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4 are not 111any people in tho census bloclt . But the road 

5 runs through the census block, aa is common across 

6 many -- I mean througb the macrogrid, au is common 

7 acr oss many stretches of countryaide. That's my 

8 hypothetical . 

9 Where, given that hypothCJtical, do you 

10 

11 

12 

13 

H 

15 

engineer the DLC and the PDia and the feeder? 

A You would nave to go further in the process 

of where the cuatomera are located. Your hypothetical 

is that they're loeatod at the Xs on that? 

Q My understanding is and I underotand 

that it might t ake two witnesses for this, but to get 

16 to the part that you know about, my understanding is, 

17 and let's assume it's a hypothetical, that the BCPM 

18 would assume they were deployed evenly along the road 

19 

20 

21 

22 

23 

24 

25 

area. 

A In thio example, it would put the DLC oite 

in the geographic center of the ultimate grid. 

Q Because that's the - - not only is it the 

geographic center, but it's also the road centroid , 

because I've got equal pieces of road here; correct? 

A It's becauae it•e the road reduced 
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0 Now, 
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where would it place the POlo? 

J Tbere•a roa rt ' rea down hero, and there•o road area up 

4 he:.o. 

5 A Well, there would be only one POI. The 

6 next thing it•s going to do is determine tho road 

7 reduced area for detercdning the distribution area 

8 aize, which ie thie soo-toot buffer on either side ot 

9 the road . 

10 

11 

0 

A 

so there ' s 500 feet down here? 

So it•a going to be 1,000 feet timee the 

length of that road to determine the road reduced area 

to be served . 

And 

13 

14 

15 

0 

A It would then assume that that 's a square 

16 area and put those three customers in a square area 

17 of that eize, and divide the total area by three to 

18 determine the lot size. 

19 0 So your contention io that the only 

20 distribution quadrant would be the upper right-hand 

21 quadrant ; io that true? Or where would the 

22 distribution quadrant be? 

23 A There would be only one distribution 

24 quadrant centered over the digital loop carrier site. 

25 0 So you would think the distribution 
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1 quadrant would be centered around tbe digital loop 

2 carrier aite? 

l 

4 

A 

0 

Yea . 

Okay . "Y quaation ia , we talked earlier 

If yoa•re 6eploy1Dg tile plant to tba 

~ eoG.ftprut- t.._t r- ·~~'• d l~-4 witla the DLC e 1te 

. ...:r . .. 

10 

11 

u 

\.J 

u 

1~ 

u 

17 

11 

19 

20 

2l 

::: 

u 

24 

:u 

a t tbink you .. an a tentb o f a equate aile . 

4 A t.a~la of a aquace aile . ezcaae .. . ~· 

Xf yoll're 4 ep loy1q tta nL.C dta here . 

ieo • t ita dia~~ce tr~ ~et I have p oa.ted • ~• Cb~ 

actual ~o.. aitaa ... aured in allea ato n6t 1r. asaller 

inc re .. nta? 

laa•t. !.t. 

.. aaured in .Ulae? 

0 We talked tbia aorn1Q9 a Uout pao~~· ~~109 

wltbin a aierogrlcS and how tbat va• only v itblr. ~~ 

acree of eacb o tber . 8ut ien • t it tr~• tbat . n • 

aaorogrid i n a razal area witb tbia confl garation. 

tbat ~· DLC alta, not to .. nt!ou tbe rDt•. vblcb 

- • re -t diacnuaing , ia app:-ozh:etel y • • c&JS be •• 

-.cb .. t~ ailea troa the pointe indicated bare? 

A •all • .a44r youc bypotbet~cal t~at tbat • • 
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Loaded copper loop? 

MR . ROSCUS: Loaded, 1-o-a - d . It means 

l 

2 

3 

4 

s 

the provialon of special electronics back then to I 

think boost the signal . 

COMMISSIONER CLARK: D~ y ou agree wi th 

6 tn.t? 

7 TRB WITNESS: Yes, that's the 

8 obaracterization of loaded. 

9 Wben tbe network was used juot f or 

10 telephony , just to talk on years ago, the engineers 

11 found out that they could put what are called load 

12 coila o n long copper loops and add transmission 

1264 

13 characteristics to the loop so that peo p le could talk 

14 on longer copper loops . 

15 Tbis goes back into the pre - electronics 

16 days when the only mechanism you bad was to string out 

17 loag coppe r loops to people to try and make them 

18 work. So the only mechanism was to use thick copper 

19 wire , because thicker copper wire has leas 

20 attenuation , and string them out from those central 

21 ofticea and put load coila on them and do the best you 

22 could. So that's ea•ential ly what peo ple did . If you 

23 wanted to get from - -

24 COMMISSIONER CLARK: Ia that the oame t~ing 

25 as --
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THB WITNBSS: - - A to B. you strung it out 

there , and you put load coila on it, and you tried t o 

talk over it. 

COMMISSIONER CLARK: Io that the aame 

5 thing as conditioning the line? 

6 TRB WITNBSS: Yeo . Putting load coils on 

7 it is one method of conditioning the line, yeo. 

8 0 (By Mr. Ruacua) So you would agree that 

9 tbe loaded copper loops were able certainly to extend 

10 

11 

12 

13 

14 

15 

16 

17 

18 

u 

20 

21 

22 

23 

24 

into the 20,000 foot range ~ith acceptable voice 

service? 

A I would say not with acceptable . The issue 

ie, is that a quality network . 

0 Well, my question is. could you hear them 

wiLh lese than the 8 - 1/2 decibel loss you cite in your 

testimony as being a threshold? 

A I don't know the specifications on that. 

because it•s not an issue in either of these modele. 

0 Okay . The PCC determined that for I think 

reasons related to advanced service&, it did not wish 

to aee loaded loops in ita models , correc t? 

A Yes . And i .t•a my belief -- that's a good 

starting point for thie . The PCC said exactly that 

for advanced services . I t did not wan t to see loaded 

25 networks. ADd it•u generally agreed among engineers 
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3 

and I think among both parties in this case that 

loading ia required on loopa beyo nd about 18,000 feet . 

And I don•t know, Hatfield would have to apeak for it, 

4 but I believe that's why they thoae 18 ,000 feet ~o the 

5 aboolute limit on whi ch they could t~ lk . 

6 The ~CPM looked at other c riteria requ i=ed 

7 for a good quality network and decided that designing 

8 loopa on aomething leas than 18,000 feet . and more 

9 specifically , on designing to loopo in general no more 

10 than about 12,000 feet, was the appropriate design 

11 criteria . 

12 

13 

u 

15 

16 

0 So we agree that for purposes o f this 

proceeding, we 're not tal k ing abouc attempting to 

provide services that - - loops ove r 18,000 feet as a 

modal characteristic? 

A Yes . I think both partieo agree that you 

17 should not in general provide oervice on loops longer 

18 than 18,000 feet . 

0 And I think you have testified that you 

20 believe quality service can be provided over loops 

21 that are leas than 12,000 feet; cortect? 

22 A Well, certainl y loops that are lea s than 

23 12,000 teet, if engineered properly, can pro vide 

24 qua1ity service . What I said waa, we chose 12. 000 

25 t eet aa the design limit standard in the Benchmark 
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Coat Proxy MoOel to prevent problema that come in 

with longer loops that degrade the service quality. 

Q And you agree that with in both models, 

4 loops that ere 12,000 feet or undo~ cAn provide 

5 quality voice-grade service; is that correct? 

6 A I would say tbat•a generally true, yes. 

1267 

~ again , if tb~ proper design criteria •• you know, you 

a uae sufficient gauge wire, et cetera. 

9 Q so your statement in your summary that the 

10 Hatfield model had 60\ lees talking power or that the 

11 BCPM bad 60\ more talking pow~ r was not correct as to 

12 

13 

14 

12,000 - foot loops in uoth modele; ia that true? 

A It waa a comparison of an 18,000-foot loop 

to a 12,000 - foot loop, and specifically the way each 

15 of thoae would be •· the 18,000-foot loop as designed 

16 by the HAI model and the 12,000-foot loop as designed 

17 by tbe BCPM model. 

18 Q Okay. But between 12, 000-foot loops, there 

19 

20 

21 

22 

23 

24 

25 

is no 60\ difference in talking power: correct? 

A No. If the s&mo gauge wire and 

engineering criteria are used, then those at 12,000 

teet would act tbe same. 

Q And customers in both of those -· in both 

modele under those circumetances having loopo less 

than 12 ,000 feet wouldn't have trouble bearing , would 
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No, not in general. They ahoul~ not. 

3 Q Your testimony indicates that the Hatfiel~ 

• mo~el baa 99 -1/2t of ita loor~ leas than -- roughly 

5 leas than 12,000 feet ae an eatimato; ia t hat correct? 

6 A I don't recall tha t 's what I said. I think 

7 I said the Hatfield model has in exoeaa of 47,000 

8 lin ea greater t han 12,000 feet in length. Tha t 

9 computation could p robably be made. 

10 But the BCPM model hao, by virtue of ito 

11 design, only about 4 ,000 lines that are ln exceoa of 

12 12,000 feet. And the ioaue is, for these 47,000 

13 customers compared to the -- in the HAI mode l and the 

14 4 ,000 i n BCPM, itt general. which cuatomera a r e getting 

15 better service. 

16 Q Would you accept my charactari~ation that 

17 approximately 99-1/2 t -- e xtrapolating from your 

18 testimony, tbat approximately 99-l/2 t o f all the loopo 

19 in tbo Hatfield model are under 12,000 feet? 

20 A I think I've done that calculation in my 

21 be ad, yea. An~ tho 47 ,000 people who can ' t talk over 

22 it don't really care about that number. 

2 3 Q So aa to 99-l/2t ot the people in the 

24 natfial~ loop, you would agree that because they're 

25 under 12,000 f eat, there are no problema hearing , and 
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3 

there•a no 60 \ l o ea o f talking power : i a that correc t? 

A Yea . 

Q Now, you indicated that what you meant in 

4 your eummary when you said that the Bat fi6ld network 

5 had 60\ leae talking power t han the BCPH aetwork waa 

6 that if had you a loop i n the Ha t field mo~el that was 

7 18 ,000 feet and a loop in tho OCPH model ~bat waa 

e 12 , 000 teet , there wo uld be a power differentia l: 

9 correct ? 

10 

11 

1~ 

13 

14 

15 

A Yoe . 

Q Do you know if there are any loopa that are 

18 ,00 0 fee t in tho Hatfield model ? 

A No . It wouldn ' t surprise me . I know there 

are a number over 12,000 toot. And because the model 

allows design up to 18,000 feet as standard design, I 

16 don't know why you wouldn' t find the distribution 

17 between 12 a~d 18 ,0 00 feet in tha Hatf i eld model. As 

18 a matter of fact, I would expect to find those in 

19 there, bec ause that•a the design criteria. 

~0 Q Okay. Now, my question was, do you know 

21 whether there are any loopo that are 16,000 feet in 

22 the Hatf ield modal ? 

23 A I think I just answered that question. I 

24 

25 

said no, and I gave my explanation. 

Q No. Okay. An d isn't it true that tho BCPK 
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model alao allowa loops up to 18,000 feet7 1 

2 

3 

A Yee, and I characteri%ed that it hao only 

• 
about 4 ,000 loopa in excess of 12,000 fee t. I would 

expect to find very few out to that limit, out t o 

5 1 8,000 feet. 

6 0 lf there were a Ratfiel6 loop t hat was 

7 18 ooo feet and there were a BCPM loop that was 18,000 

8 feet, would cbe talking power between those loops have 

9 a differential of 60'? 

10 A All other things being equal, they would 

11 not . 

12 

13 

14 

0 Okay . 

COMMISSlONBR DBASON: If t he BCPM has a 

modeling criteria or criterio n of 12,000 limitation. 

15 bow is it that they are 4,000 loops in axceaa of 

16 12,000 feet? That was a conatraint within the model . 

1'7 TBB lfiTNBSS: It •a a general design 

18 constraint, and we uee the 12,000-foot length aa 

19 nominal. If you recall, tbeae serving areaa are 

20 approximately 12 . 000 feet by 14,000 feet at their 

21 maximum. So within that, you could find eome loops aa 

22 long aa about 13,000 feet under those criteria. 

23 Therefore, I would expect moat of those loopa that are 

24 

25 

beyond 12,000 feet to be no longe1 than 13 ,000 feet. 

There arc also a couple of inatancee i n 
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l wh i ch p artial grids a r e aggregated into other ultimate 

2 grids for serving ef f iciency purposes that in rare 

3 

~ 

5 

6 

7 

8 

9 

10 

11 

l2 

1 3 

l4 

oases g e n e rate some loops longer than 12,000 feet 

a lso . 

0 !By Mr . Ruscue) ton't it true that if the 

BCPM model dete rmines , baaed on ita road we i ghting, 

tha t the ma jority of the roada cloaer to a particular 

corner of a ma1rogrid than in tho center, in other 

worde, there are lots o! roads in one corner and not 

eo many roads everywhere else , that it will locate the 

digital loop carrier, because the BCPM people think 

that's e fficient, down in the 1oad centr oid towar ds 

that corne r? 

A Yes . I think I understand your question. 

15 I ' m not sure others do. But, yea, I agree with that . 

16 0 And when the digital loop carrier is 

17 located in the corner becauoo that's where all the 

18 roade are or moat of the roads are, because that•a in 

19 your view the efficient thing to do, that can give 

20 rise to long loop dietances acrose the diagon•l ~f the 

21 macrogrid to get to any customers at the tar aides; 

22 isn't that correct? 

23 A Yea . You characterized this as being 

24 located in the corner. And more accurately, the 

25 location of the digital loop carrier site within this 
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1 

2 

carrier earling area , ito location ie determined by 

the weighted road distance. We talked a lot about the 

3 roada early this morning in Dr. Du!fy- u uno •s 

4 testimony . 

s I believe the point you•re trying to make 

6 18 that all the roada are up in one corner of the 

7 carrier ae~•ing area. In that situation, yes, i t's 

8 going to put the digital loop carrier site up there. 

9 But they go on to say , d oean•t that cauae some longer 

10 loops back tbe other direction? 

11 And tbe answer is , I auppoae e o, but if 

12 

13 

there are customer• located back in Lhe o ther 

d irection, that's going to affect the weighting al~o. 

14 eo tbat it•a -- you•rs not going to bave the case that 

15 it • a going to be located in an extreme corner of the 

16 carrier serving area and all of the loops are run back 

17 the other direction. That'& not what it does . As a 

18 matter o f fact , it puts it up in that corner becauoe 

19 that's where the majority of the people are. 

20 Q Rigbt. So if the majority of the people 

21 are towards one corner and very few are in another 

22 corner, t hat would be one instance, bec ause it's 

23 effic ient to do so in your view, that you would create 

24 potentially a long loop going from the DLC in the 

25 populous corner out to the people at the other corner? 
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1 A Yes. If I follow what you ' re saying, 

2 you•re sayicg that there could be some in e xcess of 

3 12,000 feet caused by that too. 

4 Q Correct. 

5 A Ye s, that could be the case. It's a fairly 

6 r a re occurrence, but that could occur. 

7 Q And in every single situation where that 

8 occurrence e~~eta, it's s t andard practice to place the 

9 d igita l loop carrier equipment at the road centroid of 

10 the macrogrid; corr ect? 

11 A That ' s correct, because that's the moat 

12 efficient way to aerve the network, trying to minimize 

• 13 =ost i n this ns twork. 

14 Q And the other instance, I believe you 

15 stated, where you tend to get long loops is if you 

16 pull into your macrogrid small clusters of -- I thiuk 

17 it's less than 100 people that otherwise would have to 

18 be served by separate OLC equipment; is that correct? 

19 A Yea. There are typically partial grids 

20 with fewer than 100 customers on the border of one of 

21 the ultimate grids, and they're pulled into that for 

22 efficiency of serving purposes, yea. 

23 Q Because it's efficient. I'm sorry. Is 

24 that what you said? 

25 A Yes . It'a trying to be more efficient and • 
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keep the coat down , yes. 1 

2 

3 

Q So your model is not constra ined by 12,000 

feet, and in fact, where it's efficient to do oo in 

4 your belief -- and I kno w we disagree aa to when i t's 

5 eff icient, but where it•e efficient to do eo, within 

6 your model, you have loops longer than 12.000 feet; 

7 correct? 

8 A Yea . 

9 Q I would like to turn with you to one of 

10 your exhibits. It's Exhibit RMB - - Rebuttal RMB-3. 

11 

12 

13 

14 

15 

16 

This document is a portion of the OSC practice -- DSC 

is the m.aker of Liteapan products , I think; is that 

correct? 

A Yea . DSC makes Liteapan and other 

equipment , yea. 

Q And while this -- I think this document 

17 notes the oarrler serving area guidelines you're 

18 talking a bout , but i t also says in paragraph 5 . 3 . 2 on 

19 the second line that econo my often requires a ll' 

20 increase in the length in non-loaded CSA loops . Do 

21 you see tbat? 

22 A Yea. That statement is in there, and it ' s 

23 in the paragraph headed • sxtend ed CSA Design,• yea. 

24 And that paragraph is a description, I believe, of 

25 this extended carrier serving area that the HAl model 
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18 
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20 

21 

22 

23 

24 
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usee ae ita standard design. yeo. 

0 Io it your testimony that if in half a 

percent of the cases, the Hatfield uaee loops longer 

than 12,000 feet, that that constitutes often within 

the context of this paragraph? 

A I don•t know if I want to characterize 

often. Aa I aaid earLier, I think it 'D important to 

t hose 40-soms thousand people out there how long their 

loops are . 

0 Now, what does BCPM do for ita long loops 

to ensure -- that is, ita loops above 12,000 feet, to 

ensure quality voice-g,rade service? 

A It depends on the length of the loop from 

if the loop is between 11 , 100 teet and 13,600 feet, 

it uses 24 -gauge cable. If it'D beyond 13,600 feet, 

in addition to that, it uses extended range line 

carda. they 're calle~. 

And one of the key distinctions ia -- in 

this quality issue ia, the Hatfield model does not 

uae extended range line cardo on loops beyond 13 ,600 

feet . It aaye they put them on loops in exceoa of 

17,600 feet for the large DLC oyotema. not until 

17 ,600 feet. And for tbe s maller ayatem. they say 

that they use extended range line cardo on all of the 

linea in the ••all system . But there is an issue of 

ACCURATB STBNOTYPB RBPORTBRS, INC. 



• 

• 

• 

1276 

1 

2 

these loops between 13,600 feet and 17,600 feet served 

by the l arge DLC sites, and that' s a majority o f the 

3 systems. It's a majority of the li~es on the systems . 

4 Q Wo uld you agree that wben in the 8CPM model 

5 you place e x t e nde d range cards on a small number of 

6 loops over 12 ,000 feet as noceasarv, you achieve 

7 quality voic J -grado service? 

8 A Ke ll. to be more precise , it only puts them 

9 on t hose b eyond 13,600 feet. 1.nd you're providing aa 

10 good a quality service as you can under the 

11 circumstances. In general, they will work for 

12 probably work tor voice services. Xt'o unclear 

13 

14 

15 

16 

17 

l8 

19 

20 

21 

22 

whether or n ot they will work we ll for data oervie eo 

and other adva~ced aervicea. 

Q So your testimony is that they will work 

within tbe guidelines y ou specify at 8 · 1/2 decibels 

for voice-grade services with extended range line 

cards? 

A Yeo, and uoing the extended range line 

cards that we think are appropriate en thoae, yea . 

Q And you're aware, aa you indicated , that 

AT•T tbrougb ita witneaa, Hr . Wallo , hae stated that 

23 they provide extended range cards on low density. Por 

2t thie balta percent of the people over 12,000 foot , 

25 they've p rovided extended range cards actually on all 
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of the loops served by low density DLC and the loopa 

over 17,600 feet served by high density DLC? 

A Yea . That'll my understanding of Mr . Welle' 

position and the position of the Hatfield model 

5 people. 

6 0 Now, you•ve also indicated you have a 

7 concern over t he ability of these long loops t o 

8 provid e a nalog modem oervices ; is that correct? 

9 A Yea. 

10 

11 

12 

lJ 

14 

15 

16 

17 

18 

.>9 

20 

21 

22 

23 

H 

25 

0 And in your testimony -- in your summary, I 

think you said , and correct me if I'm wrong , that the 

Hatfield network didn't even allow modems to work. Is 

that wnat you said? 

A I don't think I said that . It's an issue 

of how well modems work on these longer loopo . 

0 So in your mind, thero•a no issue of 

whether they work at all? 

A I would think that in most c ases modems 

would work on loope out to 18,000 feet. I would 

generally expect they would. It'a an issue of how 

well they work and the connect rate. 

0 And that would be for the loops out to 

18,000 feet in the BCPM and thoae in the Hatfield 

model ae well 1 ia that correct? 

A Yea . 
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1 Q I would like you to turn to your exhibit to 

2 your direct toatimony, RMB-3, page 23 of 25. Have you 

3 got that? 

4 A Yea, I have that in front of me. 

5 0 Now, tbia document, ae 1 understand it, and 

6 c o rrect me if I •m wrong , ia pro·lided by you to support 

7 the proposition that analog modems experience 

R deg r adat i on ra you get longer copper loops. Io that 

9 

10 

cor rect ? 

A Yea , that•a generally what it•a used for. 

11 There•a even a statement on that page 

12 0 Now, in the top of 

1 3 

l4 

15 

16 

A to that effect. Sxcuse me . Could I 

just fin i sh? It's even -- it's the first -- actually, 

the second full sentence on that page reading down 

under the list of the 15 loops. and it says - - it 

17 talkl about bridge caps , but it aloo saye it io more 

18 dependent -- and it's talking about the connect rate 

19 on the actual length o f the cable . And that's one 

20 of the key ioauea in connect rate, and that •c tl1o 

21 purpose of providing thia document . 

22 0 And as I look at the loops in the table at 

23 the top of the page, they range from about 12 , 000 feet 

24 out to 18,000 feet. Would you agree with me on th~t 

25 point? 

ACCURATE STBNOTYPB RBPORTBlitS, INC. 



• 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

• 1 3 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

2 4 

25 • 

1279 

A Well, tbe A loops on it. This has both A 

and B loops i~ it. and that ' s one oide of this 

connectivity teHt. 

0 

A 

connect 

Okay. 

So wbat they were doing vao trying to 

tbey were trying to simulate loop 

connections and switch connections for purposes of 

d etermining modem connect rates, and they chose the 

abort loop under tbe ··what's called BT in that 

category as representative of what Internet service 

providers mjght have. 

Internet service , roviders try to locate 

close to switches to limit the lengths of thei. loops, 

because tbey know that long loopo degrade modem 

performance. That's one of the prime reaoons they do 

that. 

So that's the purpose. They were trying to 

do this, and your characterization of this is correct . 

0 And with one exception, all of the connect 

rates in both the A Receive and the B Receive column 

ran9e from 2• .0 kilobits per second to 26.4 on a modem 

that runa at an optimum speed of 28 .8; correct? 

A Yes, that's what the tab.e says . 

0 Now the PCC and the Telecommunications Act 

reqllire access to comparable services; is that 

ACCURATB STBNOTYPB RBPORTBRS, INC. 



• 1 

2 

3 

• 
5 

6 

? 

8 

9 

10 

11 

12 

• 13 

l4 

15 

16 
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19 

20 

21 

22 

23 

24 

25 • 
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correct? 

A They talk about comparable with -- yea. 

rural, I think. as compared to urban was the isoue on 

comparable services. Is that what you mean? 

0 Yea. 

A You mean advanced services? 

Q N(, comparable -- when they say, yes, 

access to comparable advanced services in urban and 

rural areas. 

A Yes, rural area. 

If I can point out, the other key criteria 

from this page, au long as we•re thor~. relating to 

length iu the scoring system that I diseuse in my 

testimony. And at the bottom of the page, it ohowu 

the s coring system for loopu and the number of point~ 

against it that degrade performance. Without going 

through all of this, Mr. Perez has come up with a 

syetem to try and evaluate by this point syetem what 

your connect rate might be . 

0 And that ' s derived from hie test data ; 

correct? 

A Yes, all of the teot data . 

0 so my question - -

A And it says that, you know, from zero to 

nine kiloteet, there are no pointe to penalize this. 
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From nine to 12 kilofeet, one point goes in as the 

loop gets slightly longer. But as it goes from 12 to 

18,000 feet , three points come into that process . And 

if you read through this document. it oayo that aix 

points or more from everything ar~ ~oing to limit 

modem speeds from their full capability of 28.8 

k ilobits per second. 

~ow, if it's a 28 .8 kilobit per second 

modem, it's kind of the least technical standard to 

try and make these loops work for advanced services. 

if you will . And what this demons t rates is, if you 

get loops longer than 12,000 feet , even the 

performance of basic modems tends to degrade on longer 

loops. You know , it says nothing about more advanced 

services, but the inference from t hat is, even more 

advanced services, the performance would degrade even 

further than this. 

0 Now, you appear to lump digital advanced 

services in with modem advanced services in your 

answer, but that's not actually correct, is it? The 

inference you make 

A Well, it is correct tha t r put both in my 

answer, y e o. 

0 And the in ference --

A What's your quest ion? 

ACCURATE STENOTYP~ REPORTERS, INC . 

-- - _" _________ __J 



• 

• 

• 

1 

2 

1282 

Q -- from the analog modem study does not go 

to advanced aervicea that are digital; is that 

3 correct? 

Well, I would say that it certainly does. 

5 The criteria -- it•e not those critr.ria, but longer 

6 loops don't -- the longer the loop, the more di f ficult 

7 it ia to make i t work tor a modem, and the more 

8 difficult it is to make it work tor any advanced 

9 eervice. 

10 Q And tbia data shows that tor the 28.8 

11 modem, you get 24 to 26.4 out to 18 , 000 feet; correct? 

12 A Now you • re back to this table again. Is 

13 

14 

15 

that what 

Q 

A 

I'm back to the data you provided. 

Well, I aee one on there of 21.6 au a 

16 connect rate . 

17 

18 

19 

20 

23 

H 

25 

Q Okay. And with that exception, at 18,000 

feet , we agree that you don't know -- and J could tell 

you, but you don't know whether there are any loopo at 

18,000 feet in the Hatfield model; correct? 

A No , I do not know that. I would be 

aurpriaed if there are not aome out there, aa I said 

before, becauae tbat•e the design criteria. 

Q Nith that one exception, the modema work 

from 24 to the 26.4; correct? With the one exception 
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of tbe 18,000-foot loop which baa a 21.6 connect rate. 

tbe rest of the modems out to 18,000 feet but short of 

18,000 f eet work from 24 to 26.<1 kilobit& per second? 

A In Mr. Perez•a teet, yes . 

Q Now, tho paragraph under •six General 

6 Aaaumptione, • which is on the same page beneath it, 

7 aaya that on average, the last a entence, the majority 

8 of tho modem users will realize a connect r ate of 24.0 

9 to 26.4 k\lobitl per second . Do you see that? 

10 A That's what I eaya. yea . I see that . 

11 0 Now, if the majority of modem uoers have 

12 connect rates in that range, and that's precisely the 

13 

14 

15 

16 

17 

18 

19 

same range that people experience out t o but abort of 

18,000 feet , how is it that you coneider those figuree 

not to ba comparable within the meaning of the 

Telecommunir.at ione Act? 

A I'm not eure what you mean by what figures 

not comparable . 

Q Well , presumably you t hink that the modem 

20 performance on these long loops, which ie 24 to 26 . 4 

21 by yo~r own d a ta , provideD service that's no t 

22 comparable to what everybody else is getting. But 

23 this indicates that the majority of peo ple g o t 

24 precisely tho same bit rate connection, and I want to 

25 know wby you think that's not comparable . 
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1 A Well, as 1 aaid before, in reference to 

~ Mr. Perez•a concluaion on tbe impact of the length of 

3 the loop, tbe iaaue from thia ia, do longer loopa 

4 work •• well. And the anawer he concludea ia no, the 

s longer tbe loop, the ~ore difficulty you have in 

6 making even an analog mode m work . 

7 

8 

9 

10 

11 

12 

17 

18 

20 

22 

23 

24 

25 

(Transcript continuea in sequence in Volume 

12.) 
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