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9ELLSOUTH TELECOMMUNICATIONS, INC. 

DIRECT TESTIMONY OF D. DAONNE CALDWELL 

BEFORE 11"HE FLORIDA PUBLIC SERVICE COMMISSION 

DOCKET NO. 980696-TP 

AUGUST 3, 1998 

Q, Ploaae alate your nama, occupation and ad'dntll. 

A My name Ia D. Daonne Caldweft. I am a Direct()( In the Finance 

Department of BenSouth Tele<:ommunications, Inc. (hereinafter referred to 

as 'BeiiSouth' or "the C()(Opanyj. My area of responsibility relates to 

e<:on()(Oic costa. My buslnes. address Is 675 W. Peachtree St., N.E .• 

Atlanta, Georgia, 30375. 

Q. Pla .. a state your profaaalonat axperfanca a.nd education ,..fated to 

tha luuaa In thle proceeding? 

A. I joined South Central Ben in 19761n the Tupelo, Mississippi, Engineering 

Department where I was responsible for Outside Plant Planning. In 1983, I 

transferred to BeiiSouth Servloea, Inc. in Birmingham, Alabama, and was 

responsible for the Centralized Results System !Database. I moved to the 

Prfclng and Econ()(Ok:a Department In 1984 where I developed 

methodology for aervloe cost atudlea untll 1986 when I accepted a 

rotaUonalasslgnment with Bell Communications Research, Inc. (Bellcore). 

While at Bellcore, I waa responsible for development and lnatNdlon of the 

OOCUH( 'I' ' l't-<I'Pl ·0.\1( 
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1 Service Cost Studies Curriculum Including courses such as ·concepts of 

2 Service Cost Studlet", ·Nelwoltl Service Costa", ·Nonrecurring Costa", and 

3 ·coat Studies fCK New Technologies". In 1990. I returned to BeiiSouth and 

.c was appointed to a posltlon In the cost organlztllon, which Is now a port of 

5 the Finance Oepar1ment, with the respontibllity of managing the 

e development of coat studies fCK transport facllltiH, both loop and 

7 lnterofllc:e. Since mld·1996, I have been dedicated to ravleWng 

8 BeUSooth'a coat methodology and cost study resultl. 

G 

10 I attended the University of Mlulsslppl, graduating with a Master of 

11 Science Degree in mathematlca. I have attended numerous Bellcore 

12 courses and outside seminars relating to service cost tludlea and 

13 economic prineiplea. 

1<4 

15 Q. Pleat• etata your ,.levant ex~rfence In taetlfylng. 

111 

17 A I have testifled In each of the nine BeiiSouth states In the local compotitlon 

18 dockets, Including atbittation dockets and/or generic: cost dockets. 

19 AddltlonaUy, I havetealifled In Alabama, Kentucky, l oulaS.na, Missiaalppl, 

20 North Carolina, South CaroUna and Tennetaee In universal service 

21 hearings. My ex1enslve involvement In these dockets has provided me 

22 with the opportunity to evaluate numerout coat models and methodologies 

23 used by BeDSouth and other parties to estimate the coat of providing 

24 unbundled netwoc1c elements and unlverul service. 

25 



1 Q , What Ia the purpose of your teatlmony? 

2 

3 A. The purpose of my testimony Is to el(plaln and support the cost Inputs 

4 used In the Benchmar1c Cost Pro.xy Model 3.1 (BCPM 3.1) by BeiiSouth to 
5 develop universal service costa for Florida. Further, I will el(plaln why 
e: these Inputs are appropriate to use and show why the Inputs I recommend 
7 produce more realistic resulta than other parties' Inputs. I win also address 
8 Issue o4 of Order No. PSC-98-1008-PCO.TP,Iswed July 2o4, 1998. 

9 

10 The universal service cost proxy model selected In lhll proceeding mull 
11 accurately determine the cost an effic:lent carrier would lnan In p roviding 
12 unlveroal aervlce to high cost areas in tho alate of Florida. In this regard, 
13 Or. Dutfy-Deno's, Or. Bov.man's alld Mr. Martin's testimonies ~lacuss the 

1-4 reasona this CorMllsslon should select the BCPM 3.1 as the model to be 
15 Uled to determine the coat of universal Mrvioe In Florida. Aa I have stateo 
18 prevloutly, my tesUmony explains why BeiiSouth'slnputa, used In 

17 conjunction with the BCPM 3.1, enable the Commlstlon to determine the 
18 appropr1ale costa of universal MMce In Fioride. 

19 

20 BeUSouth conducted e study utilizing BCPM 3.1 and BeiiSouth-speclfic 

21 Inputs for Floride. The results from that study, suppol1ing documentation 
22 and data, end a CO-ROM are submitted as Exhibit DDC-1 attached to this 
23 testimony. 

2o4 

25 



1 Q . What are the appropriate lnputa to be u11d In detennlnlng the cotta 

2 of unlveraalaervlee? 

3 

4 A. In accordance with the Federal Communleatlolils Commission's (FCC's) 

5 Universal Setvloe Order, only Inputs rellec:tlve of fOIW3rd·looklng eeonomlc: 

e c:ostt thould be used to determine the 001t1 of provicfmg unlveraal setvloe. 

7 Additionally, In onter to aceurately determine costa representative of 

8 providing service ill high cost areas In the alate of Florida the Inputs must 

9 be as apeclfie aa poulble. The Inputs oontalned In Exhibit DDC-1 meet 

10 both these erilerta: they are forward·looklng and they refled BeiiSouth'a 

11 provisioning prac:tlces and costa In Florida. 

12 

13 Q . Should Unlveraal Service coat atudloa be company apeclnc or 

14 generic? 

15 

18 A. The costatudy approach, I.e. the underlying model used to proeest the 

17 Input data, thould be genetic. A generic: cost proxy model determines the 

18 costs of a networ1c deslg ned to serve exlsUng wstomer loeatloos, 

19 assuming exlttlng wlre center loeallooa, wi1hout regard to the epeelfle 

20 company serving the area. The model can be us.ed, with the appropriate 

21 Inputs, to Identify the costa an ef'llclent provider would Incur to provide 

22 universal setvloe In Florida, specifiCally In the high cost areas of tho stale. 

23 Furlhermona, Florida Statutes, Section 384.025 requires the Commlulon 

24 to determine "the total fotward-looklng COlt, based upon the motl recent 

25 eommerelally aval.leble technology end equipment and generally aeeepled 
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A 

design and placement princip~. or providing basic local 

telecommunleallona service on o basis no greater than a wire center basis 

using a coat proxy model to be selected by the commission ... •. 

Are BeiiSouth'a unlvaruJ aarvlca coat Htlmataa basad on national 

default Input valuH or BeUSouth4peclftc valuH? 

In contrast to the model Itself, tho Inputs t.o the model should be company­

specific by terrltoliy. For example, BeiiSoulh Inputs should be used to 

calc\llate universal service costs n BeiiSouth's terrilory in Florida. 

BeiiSouth Is a large, eft'icient provider of quality teleconvnunleatlona 

service In this alate and its cost Inputs reftCI!Ct eeonomies or Kale and 

vendor discounts that an efllcient provider would be expected to achieve 

on a going forward basis. Additionally, BeiiSoulh has experience 

providing aervice In the high coat oreas that are ldenllfied by the coat 

proxy model. 

Even though we are dealing with a hypothellcal nelwof1( designed by a 

cost proxy model, 1he cost of that netwol1< should be as real world aa 

possible. That Is, It should reflect the coats or an et!iclent provider 

building and operating that nelwoftc. The inputs used by BeiiSoulh rellect 

the most aocurato view of conditlona and experiences that an ofllcient 

carrier would experlenos In providing universal service In BeiiSouth 

territory In Florida. 



1 The national default values of both the Hatfield Model and BCPM are not 

2 necessarily re11ectlve of the costs of providing :service In Florida. Instead. 

3 these defaults are designed to represent an average coat actO$$ the 

.c nation. Since the purpose of this proceeding Is to determine the coats of 

5 providing sarvlce iln rural, Insular, and high coa1 areaa of Florida, it makes 

6 no sense to use only national average inpu1s which tend to equalize the 

7 costs In all areas. 

8 

9 BeiiSouth has used, whenever possible, Florida·specifiC cost Inputs which 

1 o reflect lhe forward-looking coat of providing service In BeiiSouth territory 

11 In Florida. These Input values Include BeiiSouth specffic costs for cable, 

12 structures, switches and other network components of universal service. 

13 BeiiSoulh reviewed the BCPM 3.1 default Inputs. Defaults which were 

14 found to be representative of BeiiSouth'a Florida costs, were used when 

15 Be11Sotzth.apeci11c data was not available In the format, or at the level of 

16 detail, required by the BCPM 3.1. 

17 

16 We recommend to the Colmllsslon that the BCPM 3.1 with the values 

19 Included In Be11Sou1h's f!Rng be used to determine the cost of universal 

20 service for BeiiSouth'a Florida territory. 

21 

22 Q . Pleaae llat the c:ateg orfaa of Inputs for which BeiiSouth uaed 

23 BeiiSoulh•pec:lflc: valun rather than BCPM 3.1 default valuoa. 

24 

25 



1 A. BeOSouth·speciflc Input values were used f()( the following categories of 
2 cost inputs: 

3 Category 1 - contradof costs of placing cable, condui1 and poles 

• Category 2 - sharing percentage associated with atructurea 

5 Category 3 -cable material and labor uni1 costa 

6 Category <4 - cable slzJngMllizatlon 

7 Category 5 - drop tennlnal cost 

8 Category 6 - foederfdlaltlbutlon Interface costa 

9 Category 7 - switch 0011:1 

10 Category 8 -lnterotl'ice transport and signaling c:osiJ 

11 Category 9 - netwcn interface device and drop costa 

12 Category 10 - land and building loading factors 

13 Category 11 ·depreciation lives, survlv()( curves and net salvage 
14 peroentagea 

15 Category 12 -cost of capital 

16 Category 13 - actual wire center line count 

17 Category 14 -expenses and support assets 

18 Category 15 - taxes 

19 

20 Q . What are tha major catagoriea of lnputll In BCPM 3.1? 

21 

22 A. Follov.1ng It a llst of maj()( usor Input groups which significantly mpad the 

23 BCPM 3.1 cost results. Additionally, the cost category and Juue numbers, 
2<4 n detlgnotod by tho c:ommlaalon Ofdor, are Indicated In the pare~ 

25 f()( reference. 



1 Nelwoltl Interface Device (NIO) and Drop (Category 9, Issues 4j and 

2 4k) 

3 Termlnal lnvestmenl (Material plus Engineering and Installation Costa) 

_. (Categories 5 and 6, Issue 4rn) 

5 Distribution Investment (Mate rial plus Engineering and Installation 

8 Costa) (Categcxy 3, lasue 41) 

7 Copper Feeder Investment (Material plus Englneenng and lnstallatlon 

8 Costa) (Categcxy 3, Issue 41) 

9 Fiber Feeder Investment (Material plus Engineering and Installation 

10 Costa) (Category 3, laaue 4h) 

11 S1ructure Costa (Category 1, lnues o4d and 4g) 

12 Structure Sharing (Category 2, Issue 4e) 

13 Copper and Fiber Fill Factors (Category 4, Issue 41) 

14 Dlgl1al Loop Carrier (OLC) Investment (Issue 4m) 

16 lnterotllce Investment (Category 8, Issues oCq and 4r) 

18 Central Oftice SWitching Investment (Mate.rlal plus Engineering and 

17 Installation Costa and Switch Traffic Characteristics) (Category 7, 

18 Issues 4o and 4p) 

19 Expense Factors (Cetegory 14 , Issue 4s) 

20 Cost of Capite! (Catogory 12, Issue 4b) 

21 Depreciation Lives (Category 11, Issue 4a) 

22 

23 Q . Are BeiiSouth'a BCPM 3.1 t tudlea and Input values ronectlve of 

24 forward-looking coats? 

26 



1 A. Yes. A/I Inputs u~ by BeiiSouth are designed to represent fOIWird·· 

2 looking costs. BenSouth used current material prices, labof cotta, and 

3 contractor cotllthal are adjusted by Telephone Planllndloos (TPia) to 

.oC reflect 1998-2000 costa. In certain plant aceou nls, the TPia !!!5! lntlallon 

5 estimates to the costs. However, In other accounts, the TPia actually 

e result in lower cotta when material prloet are forecas1ed to dec:llne In a 

7 particular type of telephone plant. The use of BCPM'a forward-looking 

8 networtc designs combined with forward-looking' 1998-2000 Input vafuea, 

9 definitely produce fOIW8rd-looklng resufta. 

10 

11 Q. How_,. Digital Loop Carrier (l"ua .Cm) Inputs developed? 

12 

13 A. BeiiSouth'a Network experts reviewed the BCPM 3.1 default lnputa and 

14 found them to be reasonable and retloc1lve of BeliSouth'a oporallon In 

15 Florida. Additlonafl'y, BeDSouth does not deploy systema leu than 9611nes 

1 e and therefore, had no data en amen systems. Thus, the default lnputa 

17 were used In thla fillng. 

18 

19 Q . How_,. BefiSouth'a contrector coats and atructur9 eharlng 

20 percantag11 Inputs (Categorfoa 1 and 2) davtlopad? 

21 

22 A BeiiSouth'a atructure placement cosll (contractor costa) for plac:lng 

23 conduit, trenchlnglplowl buried cable, and placing poles are baaed on an 

24 average of the 10 existing BeflSouth contracta with outside plant 

25 contractora In Florida. These 10 contracta cover the entire BeiiSouth 



1 territory In Florida. BeDSouth also used BeUSouth·specffic inputa from 

2 these contracta for the costs fOI' manholes and tlandholes In Florida. 

3 

.o1 BellSouth does no1 have data that Identifies the percentage of time 

5 associated with each activity in the atrudure tat TherefOI'e, BeiSouth 

8 Nelwol'k expef1l rev1ewed the BCPM defaults. Sll~ee these expert~ found 

1 the values to be reatonable and represer 'atlve of BeiiSouth'a operations 

8 In Florida, the defaults were uted. 

9 

10 BeUSoulh uaed atructure aharlng percentage• that are BeliSouth·speclflc 

11 values representative of BeHSouth'a sharing anangementa In Florida. 

12 

13 BeiiSouth Is a large efficient provider of telecommunications aervlcealn 

14 Florida. Thua, BeiiSouth-speclflc lnveatmenta and Installation coati, as 

15 wen as itructure 1h.arlng arrangementa relied economlel of acalo that an 

18 efftelont provider would be able to expect to achieve on a going· forward 

17 basis. 

18 

19 Q. How were Btl1Sou1h'a c:ablo c:o• .. lnpu .. (Category 3) developed for 

20 BCPM 3.1? 

21 

22 A. BeRSouth uaed BeiJSouth.speciflc cc ... fOI' both copper and fiber cable. 

23 Material pricet for COIJ1)e( and fiber cable were obtained from procurement 

24 record1 that re1lec:t ectual BeiSouth purehue prlces and conlnlc:tual 

25 agreemen ... AI previously explained, Mure lnllallon trend1 (TPla) were 



1 also taken into consideration in Ofder to retied forward-looking costs. 

2 Telephone oompany engineering and labor costs were derived from 

3 BeiiSouth'a Florida In-plan! loading factors. In-plant factol'1 convert 

4 material ptlces to a Florlda-specltic Installed Investment (leu contractor 

5 c:ost1 ~t ere hlndled separately In the sltucture tables of BCPM 3.1). 

e ~cable c:os1a reflect economies or scale and vendor 

7 ptloet that en elllc:lent provider would be able to expect to achieve on a 

8 going forward bnla. 

9 

10 Q. How w .. lha outside plant mix (l11ue 41) detonnlned for BCPM 3.1? 

11 

12 A BeDSouth ll\llyzed the BCPM 3.1 default values at the wife center level. 

13 The distribution between aerial, buried, and underground placement was 

14 found to be reasOI'Iable. Thus, the BCPM 3.1 defaults were uaed. 

15 

16 Q . What uUIIutlon factora (Category 4) ere Included In BeliSouth'a 

17 BCPM 3.1 atudy? 

18 

19 A. Unlveraal aervlce costs should be baaod on a forward-looking projection of 

20 actual utlllzetlon. BCPM 3.1 datem1l0011tha network design required to 

21 provide quality aetVIce to en area. calculates the cost or that natwork, end 

22 then determines a cost per fine baaed on the number of linea aerved by the 

23 netwcH1<. Thut. BCPM 3.1 uses an actual, or average, utilization to 

24 determine universal NlVIce coati. BCPM 3.1 requires 1 cable alzlng faaor 

25 Input which, along ·with at.andard cable alzes and number of dlalributlon 

-1 1-



1 pairs per housing unit. Is used to determine distn'bution cable 

2 requirements. BeiiSouth used a d"llibution cable &!zing factor of 100% 

3 end 2 dlsllibution pairs per houalng unit to alze dbtribution cable. These 

4 factors are designed to produce a fill representative oiBeiiSouth'a 

5 proJection of actual fill, uased on experience over time, for Flollda. The 

6 feeder cable alzlng factor It designed to produce a fill for feeder ca~ 

7 representative of the projectlon ol actual fill of copper Ieeder plant 

8 experienced In Florida over time. The cable alzlng factors are located In 

8 Exhibit DDC-1 Bates Stamp 0002..C. 

10 

11 Q. Please explain BaiiSouth'a BCPM 3.1 Input valuaa for drop terminal 

12 and leader distribution Interface coeta (Categorfea 5 and 8)7 

13 

14 A. Be!ISouth's drop terminal costs for line sizes below 100 pairs are Included 

15 as exempt material in the In-plant factors used to develop the Installed 

18 Investments of cable. Therefore, tennlnal costs are not Included In 

17 BeiiSouth'a BCPM 3.1 study as a separate Input. BeiiSouth used 

18 BeiiSouth-specific feeder distlibutlon Interface costs to reflect BeiiSouth'a 

18 costs In Florida. The material priGes were obtained from procurement 

20 records and were adjustod fOf Inflation. The engineering and labor coats 

21 were developed from Florida-specific In-plant factore. As previously 

22 explained, the In-plant factor converts material plico$ to Installed 

23 lnveatmanta. 

2<4 

25 Q. How_,.. BeiiSouth awltch coat Inputs (Category 7) developed? 

· 12· 



1 

2 A. BeiiSouth Florida-specific analyses were used to provide the detailed data 

3 for wire cen!Ma In the stat.e. State-specific Information on calling rates, 

4 usage rates, loading factors and hosVremole characteristics were used 

5 along with company average data and nne counts that ere consistent with 

8 data generated from other BCPM modules. ARMIS data was used for· 

7 Hems such as percentages of residence, business. loeal and lolllral!le. 

8 

9 Q . How were BeiiSoulh'a lnterofftcelnlnaport and algnaflng coatlnpu .. 

10 (Ca .. gory 8) developed? 

11 

12 A. Transport costs are determined from the BCPM Interoffice transport 

13 module. This module incorporates the foiWard-k>oking Synchronous 

14 Optical Netwotl< (SONET) ring architecture in determining netwotl< design 

15 and subsequent costa. Inputs to this module renect BeiiSooth-speclllc 

16 costs for Florida. They Include fill factors, SONET meterlel prices, number 

17 of nodes on a ring, alr-lo-roule factor, the mix of aerial, underground and 

16 burled fiber In the lnterotriC8 transport. 

19 

20 Signaling costa are determined In BCPM 3.1 based upon two Investments 

21 for signaling; Investment per line for residence amd Investment per Una for 

22 buslneu. Default values were found to be representative of BeOSouth'a 

23 foiWard-looklng signaling costa. 

24 

25 



1 Q. Please describe how networtc Interlace device (NID) and drop Input:. 

2 (Category 9) were developed? 

3 

4 A. BeiiSouth usad Bei!South-spedfic costs for the material, travel, and 

5 Installation labor associated with lhe NID and the drop In BCPM 3.1. 

8 These oosu are based on ma1erial pflces for equlpmenVmaterial and 

7 BeiiSouth'a expertise and experience in placing the equlpmenVmaterlal. 

8 The costs represent the ooats an ,etllcJent provider would be able to expect 

9 to achieve on a going-forward ba.sls. The model, through Internal 

10 calculations detennlnea the appropriate drop length. 

11 

12 Q . Old BeJISouth uae BCPM 3.1 default Input values for land and 

13 building factore (Category 10)? 

14 

15 A No. BeiiSouth-apecfflc land and building loading factors were used whlctl 

18 reflect the relationship between equlpmentlnveatment and its asaoclated 

17 land and bulldl119 Investments as they occur In Florida. Since these 

18 factors are calculated from BeiJSo·uth'e accounting recorda and the 

19 projected view of BeiiSouth'e Mure additions in these accounta, these 

20 values reflect land and building costa that an efficient provider would be 

21 able to expect to achieve on a going forward basis. 

22 

23 Q. Should forward-looklngeconomlc costa raftect preacrlbed 

24 depreciation live a (category 11) 1 

25 
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1 A No. The &Pf)fopriate live3 to use in depreciation calculaliona In a fOMard· 

2 looking cost atudy are economic lives. as opposed to prescribed llvet. 

3 Economic lives renoct the useful, or revenue-producing, life of an Item of 

-4 plant and are appropriate for use in economic cost studies to ensure that 

5 costs are re<:OVO~ over a time period equal to the revenuei)roduclng life 

e of the plant BeliSouth witness David CunnlngMm ia fiDng dlreclleltlmony 

7 that provlclo$ auppol1 for the propoaed deprecletlon perametera used in 

8 Bei!South'a BCPM 3.1 study. Therefore, BenSooth recommend• that the 

9 Commission use the projected economic lives end net salvage 

10 percent.get proposed by BeiiSouth In Ita atudy. 

11 

12 Q. What cost o f capital (C.t.gory 12) did Bell South uaa In the 

13 detennlnellon of unlveraal aervlca coats? 

1-4 

15 A BeiiSouth used e cost of capital of 11.26% that reftecta forward-looking 

18 expectations of the debt rate, cost of equity, and debVequlty ratio. 

17 BeUSouth witness Dr. Randall Billingsley Is filing direct testimony lhlt 

18 supports these Inputs. 

19 

20 Q. Does the BCPM 3. t moot tho criteria o f the FCC that requlraa "wtre 

21 center line count. ahould equel actuaiiLEC wfre center line counts" 

22 (Category 13)? 

23 

2-4 A Yea. BeiiSouth'a filing Ia based on actualllno oounta by wire center aa of 

26 December 31, 1997. 



1 

2 Q . Old BoiiSouth u .. default support Investments and operating 

3 expen .. , from BCPM 3.1 (Category 14)? 

4 

5 A. No. BeRSouth developed BeiiSouth-speclfie support Investment ratios fbr 

6 input l.nto BCPM 3.1 and also developed BeUSouth-specfflc expenses 

7 using 1998-2000 period total regulated expen581. 

8 

9 Q . How doe• BCPM 3.1 handle expons .. ? 

10 

11 A. Expenses are handled in BCPM 3.1 In two waY$. Certain categories of 

12 expenses. Including retail expen$<&4, are expressed on a per line beals 

13 using 1998 -2000 projeded llnoa. However. the other category of 

t• expenses Is directly related to l.nvestmenta (e.g., copper cable expenses.). 

15 These expenses are calculated based on BeiiSouth plant-specilk: expense 

18 factors speciflc to Florida. 

17 

18 Q. How did BeiiSouth detarmlne the expenaos for BCPM 3.1? 

19 

20 A. The plant-specifiC expen!IM consist mainly o; maintenanoe expensea. 

21 Theae types of expenses are considered to be causally related to 

22 Investment and are dewlloped from three years of projected expense data 

23 relative to the same period projec:tions for Investment The result Is an 

2• expenae per donar or Investment for these plant-apeclllc expensa 

2S accounta. Non-plant apeciflo expenaes, auch •• Networi< Opera tiona and 



1 Executive and Planning, are not causally related to Investment These 

2 expenses are determined on per line per month basis using projected 

3 forward-looking a)('J)enses and projected number of lines to derive an 

4 expense per nne. 

5 

6 Q. What tax factors (Catagory 16, luua 4c) did BeiiSouth u .. for BCPM 

7 3.1? 

6 

9 A BeUSouth has Input Florida-specific tax rates for the following categories: 

10 effective federal tax rate, state tax rate, ad valorem, and other taxes (e.g. 

11 gross receipts tax). 

12 

13 Q. Plaaeo summarize your testimony. 

14 

15 A. BeiiSouth has entered Inputs In BCPM 3.1 that reflect tho coste BeiiSoulh 

16 wm Incur to provide universal service In Flolida, •Costs for structures, 

17 cable, and other components of the network relied BeUSoulh contract 

18 prices with vendors, Including diflcounts provldod to Be11Sou1h es a large 

19 telecommunications canief. lnstanallon and engineering coste are based 

20 on actual experlenoe by BeiiSouth network personnel. These lnpu1a are 

21 rellectlve of costa that a large, efflclent telecommunications carrier would 

22 expect to achieve on a golog-forwanl baals. We 'therefore recommend to 

23 the Commlulon lha1 the BCPM 3.1 wlth the Input values Included In 

24 BeiiSoulh'a tiling be used to determine the cost of universal service In 

25 BeiiSouth'a territory In Flolida. 

·17-



1 

2 Q. Does this conclude your testimony? 

3 

-4 A. Yes. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1-4 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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About BCPM 

Uw MfCNif fP,etrrtwyl 

Benchmark Cost Proxy Model 
Version 3.1 

User Manual - Preliminary 

The Benchmllfk Cost Pro>ey Model or BCPM Is a c;omputor model <Uislgned to asbmalo 
bonChmallt costs lor ptoviclng business end roSldenWW bas.le lOCal tOiepi>Ono SeMC.e tlllt-. 

It is based on MICtoson Excel with a u-lnlorloee Cleve!opod on Vlsual BasiC lor App4auona. 

About this Manual 

This manual It ont~ to help US01S ol BCPM operale U.. model II covers how to .,,tall :no 
ptogram • .,.,. and modlly inpull. generate repo<U. erNie MW confogurat>cns. •­
c:aladatoons. pmt repo<U. etc A aeparate S)'stem M.wKI.t/ptCMCH aystom llowdlltll. model 

loge. and changOs from ..W ...a1ons 

For W1format>cn regerelng BCPM'a apptoach to mocle!.ng tho tolophonO notwork. see the 

doWmont enlllled MoeN/ MtthOdology. 

Conventions 

In tills manual you Will soe Cl~le<ent reforenees Odforonti'(POtoees Will be uaocl -•'• 1/10141 
doms from each OChet 

Fi le ~-~• will be in Courter . 
Qtop down menus Will be 101 on Aroal Wl1h tho l•at cnaroc:tor un<lorloned 
r,.u w be l)'pt,ltul/1" •lrJ/,n:•"'' 
BUTTONS ARE CAPrTAliZEO AND BOLO. 

Computer/Software Requirements 

In a<Cier to onolall and p<oc:eu BCPM, you must onwr• thet you< com;>U1er moota the rono ... "''l 
minimum computer requifMionta 

Mcoso/1 Otfoc:e 117 ProteasiaNI 
Penllum Pr-SO< 120 MHz (200 MH:- R«ommencktd) 
1 G~ ol ~()rille Spac:e tor 52 state fHI 
16 MB RAM (32 MB Rec:oournendeel) 
Mocrosolt Excel '97 Wllh VB Ollta Accou OtJjocll 

IHO(t£CII ... ,.....,_ ... 



OQPM VM!CP'! J 1 

Installation 

• OeiiSouUfs BCPM 3 1 CO Is simple to lnlteU Ptaco UIO CO In your COROM cltlvo, open 
w~ Explo<or, and doubled~ on the cutvo CO<\UIJnlng the CO Tl\0(\, doubto diCk on the 

lnslall r•o contained on tho CO. Once tho lnstaftatlor procedure begins, somply fOllow 

lnswctlona 10 Install BCPM 3. 1 on y;wr PC. 

Wob Download 

• BCPJ.I3. 1 can IISO be ciOwnloedod from the BCPM web !MilO - · B<IISoutn"s 
proposed lnpu1s oro only evalable via the co provklod In this filng. 

• Access 111o BCPM web !MilO Ill Elror1 Bookmallt not dellM<I. 10 downlOad the ITIOdd 

• Alter you select o doatlnollon folder, a soll-oxtroctlng tnatallabon l~o. nomud 

b<:pc•Hnetd I • exe, will be nvod on your 1\Dfd drive Ooubl<l dick on 4 lO beO"' 1M 

mtallatoon of OCPM. 

• Tho onstallitlon prOQtllll Will d<splay tho llcanu IIQ<&-Jmonl Accept It by elbing on 1110 OK 
DUttOn 

• You wil be prompt.od rex en in&tlllalion fOlder. Tllo colault IS c, \BCPHl 

• Alllll establislw1g the inl•t'etoon f<*ler, 111o sy&*'l v,. tnSIIIIIho model A progrou 1>111 " 

diSplayed 

• Once the onSialauon II c:ompte'-1, )Q.I can siMI tile 'ftOCiel 

Getting Started 

To llatl BCPM, dooCio-ddlon the Control.xh lolo '" IN \ b!'C"'l loldct Excel '97 'MI 

uutomallCa!ty open and dosptay tho following woon 

..: ...... ---~ .. -- ..... 
O•t.t ·~· •-• • · •• • • t•U • • A -·a 

• -

• • • • , • ••• • • 111 . 2tt • • . ..... . 

j 

.. 
By <:IK:klng on tllo START button. you will open triO molr manu of 1110 modalallown b<llow 



8CPM YCWJO ' , 

• ' '"' ·• • ' D 

There are six butlon5 on lho mili'lll\6/W $ClMtl. EDIT VIEWS, INPUTS, PROCESS. REPORTS, 
REVIEW, and QUIT. 

Tho EDIT VIEWS butiOn allowso you 10 selec:llhe progtom moc!uiOJI nnd dota sell usocl when tno 
model Is proceasocl. You can select from tho conflguratJons 0< Vocrws provldocl. 0< croale a 
cusle<n 'htw. You also solod tho llatcs fe< which you would loke rosulta 

Tho INPUTS butlon allows you to view and moddy the g'obllland stalo·apoe~hc: dnta Inputs. 

The PROCESS bunon allows you to setoc:t whld> mOdU'CII you would liko 10 procou (Loop, 
Transport, Switching, Signallnil ond Copc:ost). II also aUows you to confirm Uoo a lotos lind VIew 
you havo soloc:lod 

The REPORTS butiOn anows you to sot repo<t pammoters and format~ ond goMroto reports 

The REVIEW button allowS you 10 oxamloe lhe calculaions porformocl under the Voow you 111rva 
seloc:lod 0< created. 

The QUIT bullon ratuma you 10 the BCPIA START semen Satect File. Exotlre<n tno Exeol menu 
to end your usslon 

Edit Views 

By atlow!ng lor various conlogunttoons or Voows, BCPM allOws tho uaor to conltoltno modules and 
data seta proc:onod by tho model. The user can crea1e o custom VlfrW 0< uao ono ol tho doloun 
voows p!OVodocl. The default Vioews aro describod below. 

• BCPM VJew- BCPM aponsO<s'' dolaull ,;ow 

• BCPM 18K YIQw- BCPM spon•O<S' doleull view lncorj)Ornhng FCC spocolocnloon for 
18K grids 

• FCC V19W. BCPM sponsora' view lor FCC deprac:iollon itvos ond 0011 ot monoy 

' BCPM sponto<l Include BoOSoulll, Spronl, and US WEST 

oNOET£CinWnl-



• FCC 1 at< \llow- BCPM sponscn' WJW Wllh FCC dep<eoal.oon ltvet, COSI of money 
and I SK grid apeofoc:allon 

By selecdng lhe Et>IT VIEWS bullon from lho mut di81og bo•. you can ..,., lhe modUle ond dola 
solS associalod Willi oDCh of 11wt deleull v-. •~ lllown below" 

.. f M I_. ••• Q 

QfJ) - - -- --r 1- 1- --- -,---.... - -..._ ...... "" ....... o.u --· J 
~r 

....... - -- - -'J'I> I ::J - ~-· 
..... _ - -.. - .,. _ - -· _... 

::J - -JU --
The lour soctlOtls ol lho EDIT VIEWS WindOw lifO deWibOd DciOw 

Selecting Views 

The lop lell WindOw allowl you lo solocl o V-10 ptOQOU When )'OU setocl 8 V..-N. lhe dltO d 

.vas aea!od arod a detalPI!on are ~ 

Selecting States 

The slalna lhal co.lld be ptoceued and lhOse r.oiOC1od ora ahOwn ., lhe top rog/11 WindOw You 

can se1e<:1 e slato by hlgNighlono llle al<lto rnsmo lltld cJiel<lnQ 1110 ·:.· buuon To onsuro oil 11a1os 
ato oveiablo under o p111oc:ulor view. seJocl Ul<l .,. bullon To romo-;e ooo or all or lho lloloa 

rrom lhe seloctod lis I, uso lho opposing enow(s) bullons Ally eomb<MIIon or llalos CDn bo 
IUSoc:ialod wilh D patllciJillf VIOW 

Modifying VIew Module o r Data Sets 

The bOUOrn loll wWlCiow lndudn lhe axls~~ng sowp ollhe v- in !able form To c:hanQe !he 

module fie Ot diUI sol Ulod, hoghilghtllle apptoprlale modUle end seleet lhe replaeotMt~l m00u10 
Ot data sol from lho eorroapondlng drop dOWn menus 

Modifying VIew Flies 

IPCIET'EC •••••10• • 



You can ~lee view. mod4y en exlsllng voew U,/p<lale). crnre • !:jew vtllW 01 CI!IU ., 1118 doalog 

110~ in 1/lf IIOIIOm light Windoo¥ 

If you would hke 10 odil dallln!xiiA. maM senSIIIYII'f runs. 01 moctJty moaiJios. 11 ia rocom~ 
!hal you create a now View rtlhef lhan mod1ty on oJtlalln(l r~o 

Whe11 you click on 1118 tjow tx~uon. you are presented Wllh !he foiJOWV\g dialog box 

---

or 

The Now View dlalog bo• oaks you lot e name. 1118 e•lst~ng v- you W1Sh to oopy from. ond a taxi 
desc;ripllon of 1118 view you ere cr811ing. After you enter 1110 ;nformallon. click 0111118 OK bull on 
and 1118 system wW creala a new v-. Then. you een aeJoel ~from 1118 VHrW Wlndow es 
de$cribed above end mod•ly tne rnod<lle se1, dlllll sot. 01 a taros 8Y<I.CIIble lot prouuono. as 
nocoasery wnon you ha e ..omplelod your moc!<loeatoona aeleeli.IP<'ale 10 Sit<O your cnanoe• 
uncle< me now v- file nome 

Changing Inputs 

To change Inputs, c:lld< 01111\e INPUTS b<Juon in lhe ITIIin d>DioO b<l• 

Inputs 

' 



BCPM YtrM;n 1 ' \la.tt..,... {PfM"' M+)) 

Manuallnputa 

When you dick on the INPUTS butiOn you Will JM the lop<Jif Dialog Wll1daw Cbck on U1e 
Manual Inputs tab on lho 10p o( the window. Vou w1U UIOn Joe the Manuallnpuls DialOg W1Mow 

• , . ,........,. D 

Fnt. Jeleclthe view !hal you WWII to od.t. Then, In the wOO< sheet bO~. tllgtllogllli/14 typo o( InpUts 

you would bl<e to mOd•ly A l!sl of the Input tables Will oppoor Sc!ocllha speol.e Inputs you ..,h 

to Odll Below Is the saeen thlll would appoor ~ you eho$e to change tho lnpuiS tOioung to normal 
aerial e&ble In lhe BCPM View: 

.. , .,.._.,. D __ , ... _, 

- • - ... 

-,_ 3 .. _ 

.. ... 
AJ!¥ hlgllllgllllng the Input you Willi to change, c:IJclt on the Qt< bullon The oyotem ,.,.. run f« 
opproJClmately 30 Joconds while h populates the WO<Mhoat end d~a~ the appropnate loblo for 

od•llfiO (shown below). 

• 
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, ... ··•·. ........ f\I'JD 

~.. ........................ ....acl~ 

.o" al• !l.? ·· · .. • • • " 11 11 D t '"- · CIT . " •• -~·j 

SPECIAl. NOTES 

• Tho 8CPM Input toolbat e11owS ~to SAVE. PRINT. COPY, PASTE VALUES llndlt,lon 

• Onto~ IIIWI'IIIdo your Clalllnpul e'll!lges, click on lho SAVE bullon on tho BCPM bat 

IF YOU DO NOT USE TH IS TOOLBAA TO SAVE YOUR CHANGES THEY W ILL NOT BE 

PROPERLY SAVED IN T HE PROGRAM FILES. Oo not uso lho M lcto5011 ExooltOOibat to 

aavoyourf" 

• Only change the ~toms hlgnl!gtlleclln bluO Tho moclol ulc.Allt&s 111& numbora on ~ 

• You may Change olher 1nports tn the Ex.c:el Worl<book !Nil~ haVe opened Wltnout goong 
baCk to !he IHPUTS dialog box Click en the epproprlete tab onc1 wolf to tho table ~ IOO<Jid 

ltke to Change Save your modJlcatJont, on.ng the BCPM Input tooltNII To &nd )'OUt e<1IIIMg 

letslon. dldc CLOSE on the BCPM Input toolbor, )'011 Will bo prompted 10 uvo )'OUt WOik aa 
)'011 ox~ Onc:o )'OIIIoave tho INPUTS OCtoon. cliCk on 1110 Cancel button 10 return to tho main 
dlelog box 

• Oo not Change the va1uos In the aummary IDbs at tho oonom or tne WOtklllOal Tno summary 

tabla aro Cllb.Ciotod by the moc1e1 &nd are lor ViOWV>Q purpo••• only 

IND£lEC--.. 
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File Inputs 

The Fdo Inputs tab allows you to croato stnto·spocJflc dota Input tllos for ilno counla ond swllcll 

tm~eSimonts by wtro contor. By c;roating 11\eSo r•o• . you ean overndo tho Uno counll and SWitching 

Investments dovoiOpe<l by 8CPM They will bo u'Md 1n modo4 colc:ulaiiOI\5 regardlou of lho v­
that It selected 

The dala InPUt fole$lhal you can popohle ~•~.sled below 

FCC ~ lndudes lone counll by WlrO contor 1n a format matching FCC 
dala requnnoents 9CPM ... eclfU$1 gnd lone ostma:es at lho 
wtro center level to rtflocllho line counts entered 

FCC SWitching Fie W CIII<sheel dUogned to nc:otpor1!te FCC SW\IchlnQ lnYOSimenls 
by .Wo cen:er 

,AI..SM Wcrtlheol formotted to allow AI.SM (AuC11ted LEC 5Witchlnjj 

Model) swltdWig Investments to bo onteted by WI<O cent or 

SCM W00."-1 IOM>IIIOO to etlow SCM (SWIIchJOO Cost MOOOII 
cwilchhg ln'Jft'"*'IS to bo ontorod 'i.t Wire centor 

SWIIchlng Uset Data Worklheel IIH9'od to allow IWIIchlng lnYO,ImCOIS frO<" mooots 
nollisUid to bt ~led 

Ch1nging Rle lnpull ·FCC Lines 

Below Is the ween Ulllt Is displayed When you d.lc:k on lho F •o Inputs tab 

To c;reato or chango • lole, Hied 1 stalll and 11141 typo ol I ole you .. lSI> to c;reate BCPM.. oe>er> 

.. , .• .......,, a 

----....... ..... ...._ -__ ._ -----..... .:J 

lho appropnata WOfkJI>Mt lind you can ontor lho data tnputa The WOrl<shool usoo lor FCC Llncls 

It ShOWn below 

tNOf:TEC-- • 
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Ente< tho 8 091 c:odo (not tho II 1191 c:odo) lor tho_, center ana ll1e acw.lt.na c:ounts for 
each column Use lhe BCPM loolbaf to save )OUf mlfiOS 

SPEC/At NOTE 

Regllfdlen of tno Vlow aoteclod, ~ver tho FCC Lones r•o tS popylatoo, fino astlmatcs Will bo 

edJU1IIOO e1 a w.ro centGt level to r.n.ct lhe data entered 
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OCfM ycrsjon 3 1 Uw V;tnytt fPu:11minarrl 

Onu you have entered lt>e switChing lnvostmonll by Clll coda. u'Se 1/le BCPM IOOUIN to "vo 
1/le file. Now, you can procruco rosu"• by runn.ng tho model 

PROCESSING THE MODULES 

The PROCESS step comblna user tpeclllc lnpota Wllh gfid data and BCPM loge to c:t~to PfO"Y 
Investment levels. 

Note: Tho BCPM has been proc;oued under lh• SCPM VIew before you reeelve<l tL lila 
not noceaury to proctll again to generate reports for tho BCPM Vlow. Select REPORTS 
t.o review tho roaulta e.lculate<l. 

To run lhe model undor o different vlow or will\ now user Inputs. CJICI< 1/le PROCESS button on lho 
main d.alog box (shown below) 

Tho following dialog box wdl appear: 

m I'W J•,,...,... D 

_.. .. _ 
~ r....,. r-

r~- rc.-
r-.. 

:!1 ~ J ·--.. -..... - -... ... ... ... - ..:J 

-· o- ---
Q< """" 

ltlOETEC ,._,._.. •• 



BCPMvnen'' 

Select~ app<opriate v- from the drop ClOWn monu to ~te lhe PROCESS c!.elog bOx as 

sMwrlbolow: 

., , .. I . . .. D 

I '""a~... :!) I ~ - - 1~ 
.. ..,.."" 

r-
-• I __, rc.-

=--J --..... ... 
~-- I - I • :::J -- -...... f.._. ... .,...w-oQ~ .. ~ows .... ~CW-• -'""" ...... .... 

.)¥IW p ' """' ·- ··-"' . .... .. -.. - ....... .......... -- I - =:;., -.. .. -- I 
<> ._ 

The v- selecuon w1t1 automalleelly cfisptay the sUites IN!t .. -ore assooa!Ccl Wlllllllat panJQIIar 
view Select tile states you woUclllke to process by c:ftc:kong on the app<oprllte Cl1«::< bOxes 

Tho Loop, Trenspon, and SWltel>~ng Modules pro<tuce notwotk ln....,tments (Sigrnii '"'J 
111vestmonls are lnC()(p()(llloelln lhe Repons Modulo, a separate module Is not )'Ill ova110l>lo 1 Tna 
Copcost Modl.lle d4vetops onnual costfll<:IO<S wl11ch oro oppiiOd to 111vestmonl "' lllo Ropons 
Moc!u1e to detonnlne depredation, cost of monoy, and texas Solc><:llllo moclules )IOU would toko 

10 process by solec:t'"'J ~ auodatecl chOCk bOus 

Mar you llOVe selected lhe states and modulos to process. QoCI< on the QK buUon Tile system 
Will produCe reslllls In be- 20 nmutos to a low na.n depondng on your Nlrd-o setup 

Once this slap Is complete. you eM QIIIWIIt rtpotiJ 

Reports 

In tho Rcpons Module, Slgnat.ng ln-tmonts are addexlto 1110 orwestmonts dovoiOI>ocl by tna 
Loop, Switching and Tnanspon Modullls. To dfi\'Oiop lhe OUOCI81od monthly c;osta, lllO annual 

cost facttn from lhe Capcost Module 1110 appiJod and expenses are calc:ulatecl 

8y selcc:long lhe REPORTS buUon from the main dialog bO•. )IOU c.n Cholo ' """'" to pr<>eou 
sol ropon parameten, and 1e1oc:t '-'formalS 

II 



8CPMVPW!1 t Uw M.r)Mt IPr ' loiN 

Reports 

............... .._1_._ .... , -- -- ® I 
-· 

e:.J -- -" ::JI 3 --·----
~ 

...!:::...l -=..J ~ 

Report P~enltlfl 

Fnt. dick on the Report Procuslng lab 10 select !he v-. ~~Module and R4!ll0fl Module 
you wan!IO UH 10 Qlcufatl monlNy costs The Repotl Ptoceuong lab 8jl!>ea1S belOw 

.,...,_. ,.._.,._,.1,_ ..... , 

..__I- 3 rt "'-=-=-=---­
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BCPU. Yf!JIO!"'l 1 UwMna' lPtd s•t? 

After you sol«! a View, a l!st 0( slates tNt have beiln p<ocessed lor thit Voew DP!IOatl Statos 

tiU!t nave been Hloeled lor the View but not yet proccued ero alao Indicated Select tho suuoa 

you would kke roaults lor and clldc IN Ql< butlon to puform the report calculetJons The system 

-process lor~ 15-30 minutes.~ on your COII1PUie< hlwdware 

SPECIAL NOTE 

You can not p<oducc report~ 10( a tlato unlou the loop, Transport, Switching. end Capcost 

Modules have beon processed IM ~ nlec:ted V- ~nder PROCESS When you receive 

BCPM. tho modules W111 have been processed lor the BCPM View eo thai roporta cen 1>0 vr(lWod 

,. pmled lmmedtately. For MW ot olher existing Views. you must follow the lnaiNCIJons undo< 

PROCESS belen you ~It ri90N 

The orly ata:es lhat wil eppeer In~ state 11'1 :tion tox .. lhoselhalwe Cllffencly assoaated 

wt1h the v- dcsplaye<l. If you would t.lleto ptOOeSJ ri90f1a lore ata10 not kited. selld cancel. 
EDIT VIEWS. and edd the stale under Se'ICIIOI'I 101 the V- you Dte us.no Then PROCESS the 

state belotO retumong 10 REPORTS 

R•pon Oprlont 

Undet tho Report Opuons tab. you c:en lndato the repontormats th81 you would like to v- alld 

• <inl undet Repot1 Panwnelets 

•••·-· D 

a.-..-.t ..... .._ .... - . -· . ._ 
-~--­"-"'­,._"' .. ,.. .__,_ 

re..-1 ·­·-,. __ 
·-· 

-------------

ou c:an ,..._ 1 11,. standard groupong Oil results 0' an tomlle how the reaults BP!IOBI You can 

&<><I resulta by company by stata, by a tala by eotnpeny. by pwent company by atate, ot by $late by 

parent company under the !:i<oupng • 111 :to 1 

Fot SUmtnlll)' end WC_Summwy ropotta, you c:un SOOCI how the report iS populated by clicking 

on the eppropnateii"'UU*>>IIIII etlan 

You tan._... ~ repon.ng....., 11\11 you pteler unjer fMI ~ Every Thoa deto<m,.. 

how ITIIII1Y reporta wil be pn...s fot example, i! ~ use< Mlec:ts W1f8 center. • report W1l be 

pr1nted lor tiWI!f'/-e c:enlOt In the atata 

.a-T£C•• ......... I) 



.. 

Aller you have $0l«;ted !he summery repon options. dd< on lho Ropon Patamotou tab to 

preview end/or print repora . 

.................... - , .......... --
~ ---· 

o. l 

..... --.c-- -- -1 -~~ ::JI M ::J --I ""'"' ... - _ _,..,._.. __ ---ltfJ'I\ ... !!t" .... ~--
_._ 

-=.J 
I-"-·.._...___....,_.... 

-- .... I~ ... 

Select tl>o fioport V-end fiopon Type to populeto this woen You may only aoloet report 
vlows that you have proeonod, Tho ropon op-llonl oro dOKtlbod below. 

• ~-This will create a worl<book With /Vea Summory, Uneapped Anely&ll. Ceppoc:t 
Analylll, UrQpped Density SI.WNNI)I, Clipped Oensl!y Summery, Uncapped ARMIS Formal. 

Copped ARMIS Format, Househc*l SUmmary, lnvento<y and Vanabla laCs 

• Sumrnarv- This wll create a aummery workbook based on the "'PU1S on 111o Roport OpbOI\S 

1311 ol the reportjr!o module. Tho report options ere group enclroport blcokCM tOttlllOl Vl 
Loop StotiJilc:, tnwstrnent Sto~Jtle, R011denco AQolooato Suppon .. Bus !non Aggrooato 
Suppon. ond Total Aoorooato Support. 

• WC Symm!!rf-This will create I WI'O centet ~ummary report With tho Jamo paromotorJ as 
the IUITimery soiling. 

Aller you HMcl lhe report view and ~)~>e. set !he repon parameters by spoalywlg lho sllle, 
company, heldong eornpany, or lhe wlro c:en1et you want results lor by highllgllt>nQ )OUr ehooc:o and 

d>Cidng SELECT or by dodllng twice on lhe name rt the c;ompony, slate, etc 

Cllel< Ptevlow to view the model rosut" in a workshellt tormot A workshoot will oppon< or>d a 
BCPM tOOiber v.tllc:h Will onablo you to Prinl, Save 14 ond Ctoso You con uso thO drop down 

monu to 1011e1 tho repon you wish to vieW. print or NW 

Review 

Tho review port,on of the iystolll It lOt IU<Iollng 1M mo&Jie celcul4tions 111 BCPM Acc.llu thb 
wblystom by dicit on the REVIEW button. 

" 

.· 



Review 

Wilen you click on lhe REVIEW bullon you w\ll aoo lito Rovlow dlaAoO window. 

tu•·.. ....... D -J._ l1 --
..... 

, I 
w , , 

When you at6 tlils WHI'I you mull aeleela V-. Tl!on you can 5ol(K;t tno mtxlutv you WOIIId 
lrke 10 review. Tho ays1om w\11 worl\ IO< sevorelseconds NMe 11 P<JIIs modulo data . You can then 
~teet lho alelo end tho wlro conlor Ia< review. Click on Uw QK buiiOn end lhe ayotom WIO present 
you wilh lhe wor1<book lhel con18lru llle c:aleutaUonl fa< your solectlon You can then ovlllws18 the 

calculallons uJed for your Vlow. 

Technical Support 

11 you have any quuiJons aboullhe BCPM. caD ltle INDETEC lntornatronol HoJp Dell\ ot 1.000· 
746-4356. 
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BELLSOUTH TELECOMMUNICATIONS, INC. 

FLORIDA 

BENCWAARK COST PROXY MODEL 3.1 (BCPM 3.11 

DOCKET NO. 980696·TP 

EXECUTIVE SUMMARY AND OVERVIEW 

STATEMENT OF PURPOSE 

Prov1ded heroin Is B&IISouth's recommended umversol scrv1t11 cost study for Flortdn 
onc:fud1ng onpuls a~ oulput5 of the BCPM 3 I Till' study reflects the forw;,rd·lookong 

economic cosls of provod·no un•versal serv•ce on 81'11South lett•:ory 111 Flo11da It 1S 
based on BeUSouth·speo loc: ccst tnputs r~•pres(·nt:llo.l! oltru' IO<Y,ard·IOO~•ng costs an 

eflooent camer would Klcur to ~rowdc seN.ce on Bc'~South's terntory 

Thos lolong also conto•ns the BCPM 3 1 model methodology documental on wh•cn 
1nctudes a descnpuon of the mo.tel's purposo opcrl!t>onal mechanu:.s nssumploons. 

Inputs and resul ts 

OVERVIEW 

lnc:fuded on th•s packil(Jt• a•~ lhc lollo: •• n~ 5t:.cl ons 
• See110n 1 Eaecul••l' Q.er •. e.•; a'ld Summary ol Resulls 

• Sectoon 2 6(;PM Modcll.'e:hodOIQ9t 

• Sectton 3 
• Section.: 

DESCRIPTION OF RESULTS 

Resu:ts 
Inputs 

Section 3 onc:fudes rcsuiiS atlhc staleMdO avcrJQI' level lor BeiiSOulh tert1tory •n 
Flonda based on BeiiSouth proposed lt'lvestment ~nputs and hnanoa11nputs. 1nclud•no 
BeUSouth proposed economoc: deprec.ahon loves Results p rov1ded on lh>s package 
onclude tne BCPM 3 1 Area Wide Sum't\8ry Repon thnttndudes n·;er0190 on, ~stment 
and cost data per lone for the BellSouth torrotory on Florodn 

000001 



DESCRIPTION OF INPUTS 

Sechon 4 conlains a discussion ollhe •npuls and assumpuons used by BoiiSoulh m 
BCPM 3.1 lor lhts l tltng An overview of inves1men1 mputs os provtded as well as 
descnpt•ons of the sources lor the tnpuls and whelher BCPM 3 1 defaull or BeiiSoulh· 
speclflc values were used Addtltonally, capllal cos! and expense •nputs are revtewed 

lnvestmenllnputs includo !he lollowmg· 

S!ructuros Cosls- Provtdes ouls•de plan! contractor cost for under!Jround, buncd 
and aerial placcmenls o f Cllblu Included are umt contractor coSis per loot 
est1mates of !he probllbtbbcs of occurrence for each ac~tvtty, and !he percent 
assigned lo !he !elephone company Also tnclucfad ore manholclhondhole cosls 
and spac1ng. pole spacmg guy spac•ng, OIC 

• Cable Costs·· ldenlthes copper and l tber cable cosls for underground. bunod and 
aoru11 cables Included are uM matenal costs. exempt matenal. sales ta x telco 
tabor and engtnoenng. and any contractor cost not tnc:luded under !he structUICS 
costs 

• Ou!door Servmg Area Interface (SAl) and Cross·Cormoct Box Costs ·· Cosls for 
outdoor SAts and aoss·connec:t boxes arc shown by sozc 

Indoor SAis •• Costs for Indoor SAis ore sho,·m by soze 

• Acnar Drop Terminal Costs ··Costs tor 6 t2 ano 25 patr lernttnats 

f:!tlloed Drop Termu1al Costs .. Costs tor 6 12 and 25 P·' " 1Ju11ed te•mtr>ots 

• Drop Cosls- Tables are shown lor both aer~at and bu11cd drop cosls on a per tool 
baStS 

Nelwork lnlerlaeo Devrco (NID) and Protector Costs·· Mnto11~1 costs 011<1 rtocu>g 
labor for !he NID and proleclor. 

• Dlgotal Loop Carroor (DLC) Costs •• Prov•dos DLC costs used m BCPM 3 1 

• Percenl Table Inputs . . InCludes the m•x of undergrounu, buned and nenal cnbte by 
dons•ty groups and soil lypos for ftbor and copper Also tncludod arc cable s•zmg 
factors used on dclerm•n•ng !he stte cable 10 place 

• Swuch Costs- lflcJudos sv11tc:hlng Inputs rcquund to dotcrmt.r1•" ~v.11ctuno tn\1~ 
assooaled with ul\lversal serv.ce 

000005 



lnteroff•ce Transport Costs· Includes de!D•Ied SONET r.ng nrchl!ccture Inputs ror 
Interoffice SONET ring transport 

• M•scellanoous Inputs •• M•scenancous cost Inputs OJC round m these tables 
Including max•mum cable sizes. copperlf•ber breal<potnl , land and bu•ld•no factors. 
terrain 111puts. and other misce11aneous 1npu1s 

BeiiSouth's capitol cost and expense inputs onclude the loHowmg 

• Annual Capital Cost tnpu!S .. BedSouth proposed economiC t.lo. the tax Me. future 
net salvage and surv.val curve parameters lor each account are provided 
AddJhonaUy, cost or money components •ncome tax rales and rlcprecmhon 
methods are mput •n the capital cost I1Jcs 

• Support Rallo Table .. Raoos or lf\YOSI111ents '"support 35501 accounts 10 !Ollll pt<l!1l 
less support plant a re rnput to be used "' esllmahng the omoum o f general support 
laclhtles assignable to baste local serv1ce 

• Operat•ng Expenses - Operahng expenses me 1nput as e1!hcr expMses per line, or 
as a percentage Ol 1n11e Sln\1!111 Worlo.papers del31hng !he development or the 
expense per line calculollons me Included 1n Section 4 or lh•s document 

SCPM MODEL METHODOLOGY 

Included In this package is the BCPM 3 • Model IAetMdolagy v.h1ch prov1des dctorlncl 
dcscnprions of how the Inputs arc used t y the modlll to dotcrmone I he cost or ll rov•clln!J 
unrversal service 

SUMMARY OF RESULTS 

The fo1IOI'IIng provides a summary or the statcw1de averogo results 

BCPM 3,1 Rtsulcs; 

Avernge Loop Length (II) . BCPM 

Average hlvoshneul pctr Lllle ­
BCPM 

Average Montllllf Coli per Lint 

BST • FLORIDA 
AVERAGE· 
UNCAPPED 

t6 ,951 

s t,30!) 

$3163 

000006 

SST· FLORIDA 
AVERAGE ·CAPIPEO 

16.05 t 

$1 ,2. 5 

S31 26 



Section 2 

BCPM 3.1 Model Methodology 
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BCI'M J.l Modl'l Mclhotlo/ogy 

SECTION 1.0 

BACKGROUND AND HIGHLIGHTS 
OFBCPM3.1 

TI1c FCC and State Commission.~ ~re at a critical juncture m deciding the 

appropriate cost rroxy mode-Ito use for dctcrmining Univcrslll Service Funding. ll1e 

FCC's May 8th, 1997 Univc!'$111 Service 1>rder required stntcs thnt clcc1 to conduct their 

own forwnrd·looldng cost study liS lhe b3.SIS for cnkulnting fcdcrnl univcrwl service 

.uppon in their states, to file the cost study with the FCC by !February 6. 1998.' On 

December 3, 1997. the FCC extended that dote to April24, 1998, n11hc r<-qucsl of the 

Nn1ionnl Association of Regulatory and Utility Commissioners (NAitUC) and the Utility 

Commissions of Minnesota, Ncbras.ko, Nevada, Tennessee, Mninc and New Mexico:. On 

April23, 1998. t.he FCC granted the s101es ~n additional extension 10 May 26, 1998,. In 

the Mny 8 order the FCC odoptcd criteria appropriate for dcucrmining federal universal 

service support ''to 11uide the states as they conduct those studies:~ The FCC indicated in 

their ordcr that cost studies $ubmincd by the states woll be opprovt-d only if they meet the 

FCC criteria. In a February 27, 1998 Public Notice the FCC provodc<l e•pllcil guidchnc. 

for demonsmuins that cost studies submincd by the stntc. rncctthc criteria ' Section 2.0 

outlines the FCC criteria and describes how lhe cnhnnccd Bcnchmurk Cost Proxy M<>dd 

(BCPM). Release 3. 1. ana ins each of the 10 •·ritcrin. 

' FCC Rcpon and Orckr. "In the Mauer or r<dct~I·SIIl< Jaono JJ<>ard on Unl\Cr.._l Sen occ." ('C ll.x~<t no 
96-IS. r<ka>Cd May~. 1997. p><•llf11Ph 248 ("Rtpon and Order" I 

'FCC Ord<r. "In the Mall« orFcdom.I·Stalc Joinl Board on u ........ s~rvocc. FON".Ud Look in; 
Mttlwmm CO< tllaJI Cool SOJrPOn CO< Non-Rut11ll. ECS.'' OA 97·2.538, CC Dor:k<l NO$. 96-IS and 
97·160. D«<mbcr 3, 1997. 

I rcc Order. ·In the Maue-r off«knli·Slll( Joln1 fJoaiJ on Unnc.r~l ~cn·tec.l (',-....•;J.fd l ~''"'"M 
M«lwli•m Cor lli~h Cool SurPOn Cor Non·Rurol U:CS," DA 98· 7 88. CC Dor:l<t No' 91>-4S and 
97·160,Apnt21,1998. 

' RtpM and Ordct, port.11f11ph 2411. 

' I CC l'ublrc Not I«. "Sraoc rOf'A·ard·l.ookina COOl Soueau Cur Fccknl Unlut,.l Sent« ~upron." CC 
Dor:kco No•. 96-4S and 97· 160. Fdmtuy l7, 1998 
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IICPM J. J Modd MrthO<fology 

In Gddition, the FCC eoncluded mthc Order thetlhcy antttt~ted choosins a 

specific model to usc as the platfonn for dc\clopmg a forward-looking cost methodology 

for non-rural carriers by December 31. 1997.• Thts dcctston has bcn1 delayed llol\cvcr. 

the FCC still intends 10 sciCCI o complete '1\C'Chamsm. includmg inputs, by August 1998 

with an implancntation date- of Januuy I. 1999. 

·n1c 1996 Telecommunications Act states that the Federal and StBte Unh·crsal 

Service pro8Jams should ensure vinually uoiquitous access to basic telecommunications 

service. To suppon this objective, it is imperative that n cost rroxy model locate 

cw:tontcrs ciTeetively and construct adequate focilitics to prO\'tdc buic scrvtcc to hich 

cost custome-rs. BCPM 3.1's custome-r loan on algorithm oprropnatcly locate-s 

custome-rs in rural arc-as. Furthcnnorc. BCPM J .l's cngmcc-ring of outside rlanl 

estimates a nctworlc and costs that nct\\Ork ba~ on an efficient, forward·loo~mg dn•w• 

The BCPM team hu incorpo111tcd enhancements to BCPM I I m '" u .tog~ 

Usmg BCPM 1.1 ts the bose. substantial chang.:s to tltc CU>IOml"l' local ton 1ul<l uutstdc 

plant dcstgn module-s \\e-re firsttmplemcntcd in BCPM 2.0. The current model , OCPM 

3.1. includes the custome-r location and outside p'ant changes incorpo1111ed in OC'PM 2.0 

and 5upplanents these modulc::s with new swhchi,•s. tronspon. c~ritnl cu>l. and c•pcll~c 

modules, ~ignaling investment. and a new user inl•"''fncc. 

BCPM 1.1 based customtr locouon on Cc-n'u' data nc the Ct•mu' Olo..~ G"•ur 

(COG) level. OCPM 3.1 's custome-r IOClllton algonthon uses hou,ing and hu>IOC» hnc 

dawatthc Ce-nsus Block (CB) IC\elto more prcc:&sc:lv locate customc~. On a'cracc. 

there ore JO CBs within a CBG. By O\ c-rlaymg mrcmgnds upon COs. llC'PM 3 I ta~c> 

1010 account the actuaJ ro11d nct><ork to more accurot~ly reO~ the locallon of custnmm 

"ithin a CB tfthat CB is larger than the mic:rognd Thrs enhances acc:uruC) bcc:au"C 

cu~IO&nc-rs and rights of way for provistoning tdcc<'m cabin 3rc- most frequently tuund 

along roadways. Utilizing all of this data, BCPM 1 I models dust= of customers" here 

they ore indeed cluste-red, and models sparsely populated orcas wh«e customers ore &n 

fact dispersed. TI1is is all done while retaining the shape and relative c:oblc dt,.il!n c•f the 

wire center territory. 
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BCPM 1.1 assigned CBGs ID wire ccn1rn h3)((! on the centroid. i c gcoi!J1phi' 

center, of the CBG. This rc:sultcd m a •igmfianl num~ of misassil!nmcnts of 

customers to wire centers. as well :u mosouognmcnts of customers to the or r~r«"' c 

local exchange c:anicr. BCPM 3.1's assignment of customers to the appropriate wore 

center and local exdlaniJc c;utricr is quite accunote. II achiC\cs this accuracy by u1oli1ong 

wire center boundAries specified by Business LOC411on Research (BLR). and dcl<'llnmong 

the CBs IOC4tcd within that wire center boundary. 

BCPM 3.1 integrates more precise lnfonnotion regarding custmner lncntiun '"'h u 

cu~tomcr location algorltlun that es111blishes an optlm31 grid ~i1e bl!Scd on an efficient 

network dcsig:~. Thus. the optimal grid •l1e i \ detcnnmcd by adho:ring to Jo<ound 

engm~ocnng pnt,tices that reflect forwArd loo~mg. lca~l CO)ttethnolngy fnr h•>•c >4'1'\ occ 

Once the ultimate grid size iJ c.rabloshcd, DCPM 3.1 maontams ccnllm features of the 

loop engmcering design in BCPM 1.1 . llo" C\cr. sognoliCllnl changcs ha'e been made to 

BCPM 1.1. BCPM 3.1 has abandoned the assumptoon that all customer. an: unof<>nnl) 

dostributC'd throughout the CBG. (A discu'-"<111 or d~ng~ from BCPM I I to OCI'M 3 I 

'' oncludC'd m Appendix C) 

Tiu: FCC's Fun her Notice o( Proposed Rulrnoukon!l (~I'RM) rde~;cll July lit, 

I ?97 c:!oloblishcd o process for e\lllluoting the OCI'M amlllatlicld mcodcls wnh the 

uhjcctive or de\'eloping o platronn that meets the FCC"s ~pccifiC'd cntcno' A\ p~n cofthe 

FNPRM process, the FCC $140' issued a Publoc Noucc.•un September J. 1997 l""'~·nhonfl 

guidelines fC!lDrding switchong.tmnspon, and sogn~hng that cost prO\) onudch under 

con>odcratoon should comply" olh These gu1dchncs oncludcd requirement~ hl "pcnnol 

mdi\idual '"itches to be identified as hosr. remote, or stand·alonc";' .. ,,,,plu) Kfllrotc 

C())t curves for host. remote ond Plnd·olonc s"otch~";' employ olgonthm' thll ondudc 

1 1 CC l'unhcr Noll<< ofPropoted Rutnna~ona. ln oht Mauer of I <'Ckral·Siolc JoonoiiMrd '"' Uno•cr .. l 
MnO<c. CC Doc Leo No 97.-lj and Fo•worO•I ooLon• M«lwuwn f<>r I halt Co-o Suppon fur N~tn• 
Rur.l LI:.Co, CC O.Xkcl No. 97· I 60. 

' I"C(."' r'ubiK' Noct«. -Quid.ancc &O Pa<tJJOCIC'ntJ ufCO\t Model.:'" Un"nlo&l Set' tee t•nter~Jm~• 
~" IIChlliJ. lnoc-rolll« Tnm~'"ll- Si,,..l,..a,lnd I ont fondcno ln-....,1<111 ... ('(' IM<~n Nm 96 • S 
anJ 97. 160 rcko....Sli<J'I<mb<f l. 1997, paacl 

• I bod • pose ) 
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OCPM J.l Model Mrlhodology 

switch ropacity conslrnints:" nnd dl-sign on intcrotncc nctll'ork thut ac,onunodatcs host. 
remote and stand-alone switches." 

The cnhanl:Cd BCPM 3.1 is in compliance wilh nil aspects of the guidelines 

proposed by the FCC starT in the September 3rd, Public Notice. The •witch module 

designs a network of host. remote, ll!ld stand-alone switches based on the nctual in plncc 

network and then uses separate: cost curves for switch types Bnd indi1·idual switch 

investment categories to develop the forward looking cost per line. The module llnalyzes 

input data Iiles to determine whether switch cap3city constraints have hecn cxeecdcd for a 

wire center. and if so. pliiea:ail additional S\l~teh In that lllrt' center. Titc trnn~ron 

module designs efficient SO NET rings for the modem network dcsillncd in the '" itch 

module based on charoctcriJtics of the actual in place nctwork. 

On November 13. 1997, the FCC released • Public Nottcc on Cu~tomtr Locnuon 

and Outside Plant." This notice required model proponents 10 modify their models to 

uccommodutc the new guidelines, to submit their revised models to the FCC. :md to 

provide model cost runs for :Florida, Georgia, Mor)•land, Missoun ond Momo1111 hy 

December II, 1997. In the time since this mfomtntion was suhmincd tu the FCC. the 

commission hus conducted a number or modd te)ts and discus-ions 11 ith mudd 

proponcnll. 

" lbocL J'>¥< S 

I! • (_''C r•uhlk Nmli:~ • ... Ouk!Anc-C' I 0 ··~nt• of (.'C)'t Model• tn t 1nhcn.l '\cl\ JC C' l'fl"t'<'illlllt:• 
(u~Hmln I~IIIOfllnd ()ubiu:Sc l'lan•," CC Ood.ct NQ-\ t.IM) and V1· 1Mt Nu\C'mbt-r I\. IW7 
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BCI'M J I Mt~~lrl Mctilotlologr 

BCPM 3.1 methodology i~ presented in the following m:tlon~: 

CUJtomer LOCtttion···Sccuon 5.0 
Outside Plant-.. Section 6.0 

Switching···Section 7.0 

Trnnsport···Section 8.0 

Signaling--Section 9.0 
Support Phmt-Sectlon I 0.0 

Cnpltal Costs--Sc:elion 11.0 

Opcrnting Expenses--Section 12.0 

Report Modulc··-Section 13.0 
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SECTION 2.0 

BCPM 3.1 Attains the FCC's 10 Criteria 

The FCC Universal Sen~ce Order inVliCS Sillies co submil univ~sal semce cost 

studies that arc: consiSienl wilh its lcn model ai1eria.'1 AI paragraph 206 1hc FCC 

Universal Servite Onlc:r stales: "Acconlingly, 10 delenninc 1hc appropriale level of 

f•'tleral support for service 10 rural, insular. and high cost arell$, we invilc s1n1es 10 submit 

cost studies c:onsistt'llt with the crileria lhol we prescribe herein and aub;cc1 10 
Commission review and approval. Slate studies mUSI be b4sed on forwnrd·lookmg 

economic coSt, be consistent with the study used for the statc universal service progrum, 

nnd not impede lhc provision of advanced services." 

l'arasrarh 250 of the FCC Univcrsnl Service Order o111tlines ten critcnn thnt ore 

consistent with the cighl crit.eria set out in the Joint Boord rccommendntion 11 The ten 

cri1cria arc prcsemed in italics below. Following each crilcrion is a brief statement 

describing how BCPM 3.1 is consistent wilh 1he erhcrion. 

(I) Til t• tcrlmolog)' assun~t•d 111 till! t'rut swdy or model m11st be thr lcnst·C'Ost. most· 

cJlidclll. nml rr.tuonoblc tct:lmolo~IJ'for pro••lding th<' supportrd sr"·tc<·s tltnt I< l'tlrf<'llt~\' 

bc'ing til'jlloyrd. A model, hollt•wr. mustlncludt· tire /I.E C.<' "/r,• t:ellll!t"S liS till' t'C'Ill<'t' of 

til,· loop network nnd lhc oulslde plan/ should tumlna/C' a/ 1/.F.C<' cmnntll'lr<' rt•n/C'rs. 

The loop design lnrorporauu//JIIo a forward·loo~ln/{ cconoml<' rn.fl study or motlcl 

should not impede the pt'O>·Islon of od>'OIIcrd scn·it'C'S. 1-'or c.mmplc. lonrlluJ: •·olft Jlrould 

not/H! rued bccn11sc tlrcy Impede the pro••lslon of admnud soC!nirC's. 11'1.' note thattht• ru•· 

of loading C'oil.r is /nconsistt"nl \l'lth the Rural Utilities !kn1C"cs gul.lclinc.< for m•Mork 

dcplo.> mt•m by Its borrou•tu-s. Jlllrc t'enlcr /Inc c:oun/s sltortlrl <''fila I nrwa/ILEC u·wc 

a mer /Inc coums. and the study's or mod<' I 's O>'t!1'0g<' loop length should rc}IC'ctt/u, 

incumbcm carrier's nc:tunl a>-eragc: loop lcnglh. 

" FCC Report and ORI<r. In rhr Monrr or frcl<n.·SIIt< Joinr Boord on Unh-rnal Srmcr. CC D<><l.cr No. 
96-<~S. rrl<o.<ed Moy 8. 1997. 

"Sec 1h< M•J<~IIy Srorr Mrmh<"'' Sr<ond S111A: IIIah Coun Rrponll pp 2·6. 
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OCPM 3.1 utisfi~ this criu~non by .nrorpor:lling le3SI·cost, most·effiarnt. and 

current "-chnology. The BCPM us~ forwo.rd looking tl-chnology including: fiber dnvcn, 

lnlclll'llled dlgillllloop carrier systems: efficient coppcrilihcr cross-o• ~~ point> in f~eda to 

rc:Occt lc.ulooOOJI pro~;sion o f fo:cdcr, dijlital '"orchmg at cwrcnt neNork ..-orch nodes; 

and SO NET tnnspon rinSJ. Lood coils are not utilizetl rn the Modrl and the network is 

enamccrcd 10 be comp;slible with od••anccd SCI'\1Ccs." 

OCI'M 3.1 utilizes more accurate wire c~nt~r boundaries provided by 0U)in~s 

Locauon R~arch (OLR) These " ire center bound3ries conform to Co:m"' Dlod (CD) 

boundRri«. 

(}) A uctlo'Of!fimt:ilon or ciCIIrtnt. such as loop. j\1/UhiiiJI /101/Sf'Orl or Jig•ulmg. 

11u 1•JJal'' /o f iiYKiiiC'C supported scn-krs mmtlro''' an WSO<'Iatnl rost 

Wrllun IJCPM 3.1, each ncl"orl.. function h3S an llJ.SOCroted cost. Thu inclod~ the 

IOCllllnop from tho drop to the distribution to the feeder to the switch." ith trunspon 

$lgnalluJ1. SUflpon plant. and the associated capitol costs and operating c~pcruc~ Tire 

algonthms "hlch auurc that suffictcnl pi tnt and rquipmcnlllfe pro• rdcd arc dcJrl) 

docurm:nlcd and •en liable within the Model software and rncthodolo!!)' documcntuuon. 

(J) Olllt•long•lllll jdnounf.loo~-{ng «OIIODIIC' C'OSI may bC' mrlmft'd. nt(' IOIIJ:•nlll ""' iod 

uJrd mmt be 11 f'l'liOIIIong rttouglt tltat o/1 costs mm• bC' trc•otC"cl as ocll'iabl.- nml 

oo-olclablr Thr NIJIS nmJI 1101 bC' tltr ••mbC'dciC'd <'0\1 oftltr farllltlcs. /tmctlu11t, "' 

r.'rml'lti.S 1'/lr• 1111dr· 01 mudd. ho\4't'\'t'r, mr.st bC' btuC'd upott 011 aumuumun of tlrr 

c·w ,.,.,,cost ofpu,.cllnsing foclllttcs nttd <'qulpmrnt, surh us J\1 lu:l,.·s am/ cliguulftHtp 

I'D I rlrt r (rotltrt tlton "" ptiC'tJ) 

OCPM 3.1 Incorporales the forward-looking cost of purdt3ling and opcm1in11 

~no"n and pr<)\'tn (ad lilrc•. equipment. and technologies. While swttch (i e. wrre 

center) locauont arc anumt'd to be li~cd. no cqurpmcnt or technology rs assumt'd tn be 

cmbl'dllrd nt n~cd: nil equipment is o"umed to be variable and avoidable. Forwurd· 

loo~in11 cosu arc based on material prices ncl of discount• nthcr than list prircs for 

•• t "'t\amrk. "'"''"'""' <<'J'I)C' loop kqllll and cabk ,..,,.. are "''"Jnal•o 1>< '""'"'"bk "llh In 

"""d .. t.p ......... 
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o:quapmcnt and matmal. The Model does not rdy upon embedded costs for facahucs. 

functions or elementS. 

(4) The rate of rcwm must be either the awllorl:cd federal rate of return 011 mterstau: 

stn•lces. currently 11.1J%. or the states prescr/lxld ra111 of return for Intrastate Stl'\!lcts. 

w .. can dude that the current federal rate of uturn Is a n:asonable rate of return by 

which to dtttrmlne forward looking costs. Wt rea flu that. with the passage of the 11/96 

Act. the lr.-el oflocttl semc-e compt'/idOIIIM)' iMrtase. and that this c:ompt'tltion maght 

increase the ILECs ·cost of capital. Thre au other factors. howr.-er. that may mitigate 

or ojJsrt an)• potential increase In the cost of capital associated with addlttanal 

competition. For example. until focilitlu-bastd competlllofl occurs. the ampact of 

competition 011 the ILEC's rlslu assoc/oted with tht supported scn•las •d/1 be minimal 

blrcause the~ll.EC's facllltlu .. 111 still be used by competitors using eitlaer n•salc or 

p11rchosing access to the ILEC's unbundled ncl\l'ork t.demc~ts. In oddula11, the cost of 

debt has decreased since,.., last uttht author/:td rate of rnurn. Tlte reduction in the 

cost of borrowing caused the Common Carrier Bureau to Institute a prdimlnar,• inqul')• 

as to " ·hethu the currMtly authori::£d federal rate of return is tno high. gn·en the curr~nt 

marutplacc cost of equity and debt. We .,;/I re•e\'0/uate tltt cost of copual as nrcdcd to 

ClfSilre that It accurately rej/~cts the market situation for carriers. 

BCPM 3.1 allows the user to select their own rate of return. uulize I he FCC's 

recommended nlle of rerum of 11.25%, or run the Model's default ra1e ofrelum. 

(J) Economic 11•-es ondfuture net salwzg~ ~rccntagcs us~d In colcu/atlng d~prt.>ciatto/1 

~XJXnse mwt be wirltln the FCC-authorl:~d TCIIgr w~ agree "11h tltose comment~rs tit at 

arg11c rhat curr~ntly authorl:ed lives should be wtd because the assets used to pro•·ldc 

amh·crsal service In rural. Insular, and ltlgla cost areas au unlikely to facr urlous 

com~t/ti•-c threat in the nttar tum. To tlte utcnttltat competition In tlaelocaluchang.e 

mar·kct changes the economic li>'CS of the plant r~qulrcd to provide unll'f.~rsal service. """ 

"ill re-r.'Oiuate our outltorl:cd deprrcllltlon schtdulu We Intend shortly to /nut o 

notlu of proposed rul~ molcing to fortf.cr uamlnetltc Commission's dtpreclallon rules 

BCPM 3.1 allows the user to establish or change economic lives and net sahogc 

percentages by account calcgor!cs. As diJCusscd previously. BCI'M 3.1 andudc• hvo >C:I~ 

of inputs. The first Jet ofinputS uses economic lives and futun: net salvage pcrrcnlasca 
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that ate within the FCC-authorized range. The second Ul uses coco nomic h1 cs and future 

net snlvogc percentages potentially user by compctotors 

(6) The cost study or mode/must estimate the cost of pro,;dmg srn-iu for all businesses 

and houuholds wfthin o g~roplrlc nglon. 17tis Includes tltr prom ion of multi-line 

business sc:n·iccs. sp«ial access. prl\'0/t lines. and multlpl<' rcsldenllallmcs Such 

Inclusion of multi-1/ntt business strvlccs and multiple t~sldcnt/o/1/nr.s K'ill pt'rnrltthl" cost 

swdy or mode/to reflect tile economics of st:alc ossoc/atc•tlll',l/lr th<' pro•·lslon of these 

SCI'\ 'IUS 

BCPM 3. 1 includes rcsidmtial and business occcfi Iones lllld mt~kc~ adJu~uncnts for 

public and special access so thattne network design oncorponslc> the efficocncrc< and 

cconomocs of scale that a provider of all basic ace<~ ~cn·ici.'S in o gi• en gct~graphoc arc3 

enjoys. 

{7) A reasonable allocotiolf ofjolnt and common costs mtrst « ossignrd to the rost of 

supported S<'n'iccs. 17tls al/oc:nt•on willcnsur<' that the /itn•'tJrtl-laoiiiiii•'<'Otlomlc cost 

dtX:s IIO/IIfc:lltde a11 Ulfrt'OSO,ablr short! ofthcjoilll om/ c•ommon rasufor non-.wpported 

SCt''/c:rs. 

BCPM 3.1 allows the user to input either a common cost foetor or eApcnscs on a 

per line bASis. The BCPM Sponsors included a reasonobk allocatoon of JOint and 

common costs in OCPM 3. I . 

(8) The cos• study or model a11d all rmdtrl)ing clara, fo• mulac, rompurarluns. nml 

sojtll'nrc associated 11'/tlt t/tc model must be a•'OIIabl~ to lllllm~r,•stcd pattkv fur n••·it'"' 

and comment Allwrdulyl11g data slooodd be •-crifloblr. rngrnt'cring osmmptlans 

rt!asonobk and out puiS plarmblt. 

The user cnn view all i nputa nnd o Iorge number ore cuHy udJu'ooblc h) the u•er. 

All fonnulas and algorithms ore available to the user and oll ·lntercstcd p;~nlc• for rc••icw 

ond comment. The underlying chta arc •'Crifiable and the engineering ouumptlons ore 

reusonable ond based on :actual experience in installing state-of·the-on net\\orl.s and 
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technology.'' The cum:111 vmion of BCPM an be dOl~ nloodrd frvm the ntrM w~l> 

site, ·www.bcpm2.com•. In llddation, copies of the BCPM Methodology.lhe Users 

Manual. a Sysu:ms M1111ual lllld a Model lnpul Guide arc currcnll) avaalablt Ollhc "cb 

site. 

(9) Th~ ~ost study or motld mu.sllndud~ tll~ C'apabilti)'IO ('XOintn(' and m()(ltfi t/r(' 

critko/ asSIImptlons and c1tgfnccrlng princlpl~s Thrsr USJumptlorts artd pt mC'tpl~s 

lndud ... /)ut m·c IIOIIimll«ilo, tiJ&• cost of cnplwl. drpN:cwlitJII t atrs. fill fac•tm J, mpul 

rort.r, oo-crhcad adju.slmt'nts, rrta/1 costs. stm~tttrr shomrg p('l'~fttlagcs.f/IH•t ·~op~r 

aoss·o•-c:r points. antlu:rrainfoclol'1. 

OCPM 3.1 allows the user I'O c:.<tamine and modify all of the vOlnnblC!I lasted m the 

criterion and many others cithcr thoUS)t easy 10 us.c drop do"n mc:nus or lhrou~;h direct 

access 10 the EXCEL 1prcachhecu. BCPM 3.t rru• ides mtlhods to proccs< muhaplc.' 

financaal, engineering, invcstmmtand expense.' views for lh<' JUrilodiclion chosen. This 

provadcs lhe user with a grcal deal of Oc:xibility in rcrfonning muhiplt scennrio nnnlym 

( 10) Tl:r rost s tudy or modd mwt tko•-c:rag~ support ralrulnllo11s to thr .. , .. <"<'lltU 

sc"~"g orca !C'I'CI atl~a.st, and iffi•uslblc,la C\WI smullcrmtm sm:lr OJ a Cc~tsusB/nd 

Group. Cc11sus Block. or grid ufl. ll'c agrc<' 11'/th tht• Jo/111 1/oord's I'C<'tlllllll~lldtltlon tlwt 

$11Jif'OI1 ort!OS slroultl bto snoolltr than tl.c carnt'r 's Jrn·tt't' 111 <'0 111 urdt't to ltlf'Rt'l 

<:fli<'u'lll~• · omn<'tTal srnu·r: srrppOII Although"" agru \lltlo thr ma;onll of lht· 

C'Ommt•ntt'I'J/IIat Jmnllcr suppot r orcas btollt:r tOf'J:<'I suppol'l, "r art• cvmrrmrd that 11 

buomt'S progrcssl1't'la• mor.- dl{ficrrlltO tft'ltrmln<" Ot'C'UI atr/1 "lt<•u rttllllnt<'"' urt• 

l«a/('t/ as tht' s11pport Of'NS gtvw Jllllllit-r As SBC naus. ran ttrs nm<!lllll ~up 

·cords ofth<' mmobtor of /I tat'S srrwd at cach kil't' untt'r. b111 tlo not ~now \Ill/do lmu 

w. nssaclau:d "'''" a particular CBG. en. or grid <"<!II Cm ,,.,.,. lrOI\\'W'I . \lt!llld ,. 

rrqwrrd to pt'OI'Idt' \'Crif/C'allon of nostomtr location "ht•n tlu·a· ,.·quat Sllpf'(lrt funds 

fi""' admmlstra/or. 

llC'I \ 13.1 ptovides e~tlnnales of univ1.'1aal service co••~ n1 area< a' ~mall a~ 

'an.1hlc ~t"h Tite BCPM 3.1 rl'li~ upon lnfonnatlon atlhe cm.sus blocL level. nolhcr 

thJn the much ' gcr «nSUS block sroups (CBGs) Then: arc 1ypacally ovcr 30 CBs per 

lhC" utkktl)an. d,ua rc \mnable 10 the r~&enc JlOf.l•bJ.t. IJ'" ,rndot cCV~tmttnh .. nJ ttw ... mrHknftl*l 

nJiutt C'( 'oo't ''' •o tnfomaJ~ n«~ eo rcfkcl ccnutne cu:rttnt C'ttpcndHurc• 
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SECTION 3.0 

THE NETWORK 

3.1 Orser lpllon of tht Lout Exchange Network 

The following figure depicts 1ho clements of a 1ypicallocal cxch3ngc nc1work. 

Typlull on I t:nhan~tc Nct"ork 
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The public voice grllde IOC41 exchange net"or~ os designed to prov11le an 10\lantly 

a"aolabk (under most circumstance.) J,SOO llcnltekcmnmunocations channel bct"cm 

any poir ofUS('IS auachcd to the nct"ort. Components of the nccwor~ arc designed 10 

meet monimum transmission characterililics for noose, echo return loss. envelope delay 

di~tonion, as wcllu olhcr qU4nllflable objectives for tron<mouion qunlity Many llf 

lhcse minimum transmission 51andards 410 mctthrouwh basic cnginccnng dc)ogn "'1cn11 

thai specify the mndard electrical and transmission characteristics for ondo-.dual ncl\<o>tl.. 

components and groups of componen1s. The following dc:scripllon 1raccs" call on lhe 

puhlic voice grade nctworlc from an oriaonatina customC1' prm1lsc through the ncl\wol.. to 

u:nnlnlltc 1he eall at a seeond cu51omer premise. 
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Before a call can be: initiated, a customer rnu>l hnw n tdcphonc set. "hach is 

coMccted to the public voice grade ~work. Th• CU5tomer's telephone plugs anto the 

wall to wiring also owned by the custom.,.. The wirina in each re<ldcnce nnd busincu 

premise is connected to the network through n telephone company owned antcrfacc de,1ce 

located at the customers· premise. Single family housing units gcnmlly use a basic 

nctwonc interface device (NI 0 ), typinlly a $111111 gray box located on a he outsade of the 

house, while a large commm:ial building lw a building tmnin~l designed to 

accommodate tenninations for multiple customc:rs. These interface dcvaccs connce1 the 

public \'Oicc grade telephone ~worlc to the customer-owned "iring and tclrphonc sets 

Once the customer lifts the phone n:ccher. call connce1aon 10 the pubhc telephone 

nct.,·onc begins. At the point the receiver Is lifted. 11 eoMcction is made to the telephone 

company switch nt the central office. This connce1inn stnns at the telephone )tt, thmugh 

the inside "ire. through the nctworlc intcrf11ce dc,ice 1 "'I D), "hich coMCCIS to 11 drop 

wire. The drop wire coruists of two or three J)llirs of •'Opper wires, which permanently 

connc:C1the house to a drop terminal. In densely popt.lated 11rcas the drop "ires from 

sevml residences meet at a drop tcnninal. The drop tmninnl ts where the drofl "ire• an• 

connected to a larger cable thl11 connects many house, an a ilmalar manner. This cabk os 

called a distribution cable. The dl5tributlon cable then coMccts ton fccderldistnbutaon 

intcrfocc, commonly culled an FOI. The FOI connects many dastnbuuon cables 10 • 

feeder cable. The fccda cable goc:s to the central office local! on" h<T< at i< ronnccacd to 

the telephone switch ahrough a mom di1tnbution frame. 

The coMectlon 10 the switch Is initiated by the cu>tomc:r Ia fling 1hc phone 

recci.-er. The swilch, whach is really a large computer. a:knowledgcs ahc c~»tomcr acllon 

by providing dial tone to the customer, thereby notifying the cusaomcr that the swttch 15 

re3dy to receive the telephone number of the p1ny ~>here the call is to be completed. The 

customer cnlc-rs the number by .. diahng" through the ttlcphonc set 11~e '"'llch lnterrorcts 

ahc tones or pulses mto a amninatinglocauon on the network. The ... ,tch "looks up" the 

tcrrnin~~ting loc:ation in a data base that tells the switch where to phy~iCllll)' route the Cllll 

In this ciiSC. the call is a>nnected to a local inter-office trun~ woup thlll connects one 

ccnlnll office location to anotha central office in the local CAtlling amt. Call traffic is 

consolidated and switched at telephone comp.~ny eC!Itral offices, which arc coMccaed 

with each other 'ia hagh capacity lr\11\ks (usually optical fiber) 
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few CliSCS where BCPM 3.1 finds gnd ()uadrants \\ith coppct" loops grater than 12,000 

and up to 18,000 feet in th~ distribution n~twork, it U5~s the E111~11d~ CSA (F.CSA) 

design wilh 24 gauge able duoughoutthat quadrunt. Extended runge I me cards arc lHCd 

to serve all customers in the distribution areA (Gnd quadrunt) for d.stnbut10n doslAncc:s 

over 13,600 feet. 

The typical 12,000 foot loop, along with a loop nct,. ork clcsogn that O\OtdJ 

bridged·tap. also removes ca;pacitAnce conc..-ms. Avoiding bridged· tap i• accomplished 

by tapering and placing POls. The 12,000 foot dc.sign, while not includin11thc cn~ts fc.: 

them, also facilitates the proviStonmg of Unbundled Network ElcrnenlS (UNE) Including 

OS I. Additionally. BCPM 3 .I uses digitallc~p elltner systems for \'Oicc grade services 

ruther than analog copper facihties \\hen derr.llnd 1\lthin a 1111d cxcecdJ the user 

designated capacity of the lugcst eoppct" distributoon cable llus M'Ood. the t)f1teal duct 

congcslion in urbllll rights of wAy where utilill~ llll<l urhon 5cf\·iec5 vrc for below ground 

space. 

There arc two situations where the desi~o11 rules employed b) BCPM re5ult on the 

placement of Digital Loop Carrier (OLC) cquip11ent. The first. a.s discussed abo\e, •s 

when the copper loop length would be grcatcrtbm 12,000 f.-.M llcre, the OLC 

equipment iS fliDccd tO ollow USC of fiber feeder .;able. Th~ >O:CUnd oitUI IIOn OCCU~ in 

arc:11s where distances arc rchnivcly short, but po;IUID!Ion density is high. In this ca'-C. itos 

often more economical to place DLC to than to r 'ace the lar~ c copper cahlc- that ""uld 

be needed to s~c the numbo:r of subscnbcrs. 

Cable Iii:. that arc found in the BCPM 3.1 table1 allow for proper net" or~ design. 

These able fills allow maintenance orcrutions to wst·cfl'echvcly deal wtth dcrc:cuvc 

pairs and administer customer turnover. The default vnlues t11kc into ~eeount that a new 

nemork os construC1ed to serve existing households (a snapshot vic") \\llh rro,isaons for 

administrath c and repair n«ds. 

BCPM 3. 1 designs a network of digital host, remote and stand·alonc switches 

based on the actual in·place network. DMS· IOO and SESS 5Witche5 arc used in the 

design process. In addition, ~he model provides for 'mall ~witch invC$tmcnt functions. to 

be used for central offices smaller than a uscr-changc~blc line: si7.c. Morco\cr, the user 

has the abohty to specify a SWltCh ''Cndor. Aaual data on subscnbcr all~ .nd U>48C for 

business and residence customers ore used to design a busy hour grade or"'"""· 
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The interoffice network uses SONET rinss in currently commercinllr available 

rii'!S •izes (OCJ, OCI2 or 0018). Redundancy is provided through ··sclfhcnhng rinss·· 

connecting the tondemlhostlremotc switches. 
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SECTION 4.0 

OVERVIEW OF THE BCPM 3.1 
MODEL 

4.1 Model Strutturc 

BCI'M 3.1 is compri~ of a seriN ofmoduks in functional Mea> pc:nincnttothe 

dtiign and costing of a foreword lookang telrcom n.-twork. These modules include. 

• l'rcpro«ssor Module formats some of the raw tnput dDta for fwther proc:essmg. 

IC!cntifies !he: loc:ations of customers \\1lhan the"'"' center. Cine! buolds the gnd S)Stem 

and feeder plant routing used to desi110 :he loop. (Customer Loc::uoon mt~hodolol:)' os 

discuSSC'd in depth in Set1ion S.O.} 
• Outside Plant Module desiJIII$ and costs the distrihuuon cable system (OutMdc l'lnnt 

methodoiOIIY is discussed in depth on S~tion 6.0.) 

• S\YI!Ch Module desil!flS and e<>;;IS the disotol network orhostlrcn>ole /,o.ntlol<>ne 

BWitchcs boscd on the locations of the actual in·plocc network. (Switch Moldulc 

methodology is dlsc:usscd in depth In Section 7.0.) 

• Trnn>port Module designs nnd CO>b the SONET uncroflice tmnspon >)'>tcm. 

( fran)port Module mcthodo ogy is doscussed in depth in Set1ion 8.0.) 

• Capital Cost Module develops depreciation, rate of return. and t:t~ factnn. and opphC) 

them to the investment accouus to produce the capotal cosL (Copol41 Cost Moduk 

mcthodoloi!Y is discussed in depth in Secuon 11 .0.) 

• Opcn!tong Expsnsc: Module determines the annual expense cost ottnbutoble tn 

providing universal $Cf\ ice {Opc:ratong fApcnw M<><luk methodolo8) i) '""""""" on 

depth on Section 12 0 .) 

• Rcpon Module summarizes the rcsultJ of the prc,•oou~ modules. (The Rcpon Module 

is discUS$Cd in Section 13.0) 
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4.2 Modrl lnpuls 

For most of the lnpuu in the Model the user has three- options: they cnn dc\Ciop 

their own inpulS, accept the default inpulS developed hy rhc Model's sporoor>. or usc a 

combination of user inputs and model defaullS. 

For example, BeiiSouth. Sprint, and US WEST • the Joint Spo~rs ofDCPM 

3.1, who collce1ively provide service to over 30 SUites. ru.vc pro,·ided an tndustry·"idc 

composite of ~'UITCnt material, installation, and i tructurc price:s for tndl\ ulual nemor~ 

components that are used in the Model. This includ~ the pnce:s for cables. clogllalloop 

carrier equipment, switches. feedcrfdistribution interfaces. manholes. pole>, etc. Titcsc 

figures nllow BCPM 3.1 to usc the widest po~siblc ha<c of dttta of cquipmenr and 

insu.llation prices currently paid by LECs. 

Addttionally, the Joint Spon..<ors M\'t' pro,idcd lll1 indU5ll) •\<tde c11mposote of 

forwwd·looking opcnltonal and o,·uhead CJ<pcnscs by account that arc >peclfically 

associated with the Jlf0\1Sion of basi: local e~chanllc scn•rcc. The Opcrnllng E.'pcnsc 

module allows these forward-looking operation31 c~pcn~. "hich we stat•'<~ on a per hnc 

hasls. to be ndjustt\.1 by the user ~ecordon~; 111 ondl\ ulu.tl account. The Jnmt Spun""~ nJ:,o 

de, eloped industry-wide, forword·lo~kins cost ofcnpnalnnd deprcconrlon lol'cs by 

account. These arc u>cd in the DCPM 3.1's Capiral Cn>l module and arc fully u\cr 

adjustable . 

.C.J Model flulbllll) 

Finally, BCPM 3.1 provides ITcthods 10 procc-s n.uhoplc 10\c~tmenr ond c.,pcnsc 

'ic.-s across muhiplc stal<:~. Thts provide~ the user with n great deal or nexthihry 111 

pcrfonning multiple scenario analysis 

A summaryofthedunges fi'OI, BCPM 1.1 10tofl1<lmtcd 10 BCPM) lt>lll"'"lcd 

10 Appendtx C. 
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SECTION 5.0 

CUSTOMER LOCATION 
METHODOLOGY 

5. 1 lntroducllon 

BCPM 3.1's ctWOmer locahon algorithm uses the appropn3tc t;n>nulanty of 

on:llysts to assure tlut customers llTC accuratd) looted God that the cost output\ arc 

representative of the net" or~ dcstgn necc:ssory to sene those CU)tomcn.. OCI'M 3.1'• 

usc of actual data to delemt inc the location of cu;.tnmer~ provides nct\\m~ cost< that ore 

more accurately measured, which, in tum, allo\\s cflictcnt targctmg of lugh-cost areas 

BCPM 3.1's customer locatton algonthm addrc:sscs the recognued ddicten~-y or 

the Census BlocJ.: Group (CBG) 1\ an rngin«nng untttn rural:atcJs 0) l!Otng tu the 

liner Census Block (CB) le\CI, BCPM 3.1 rcflecr. the rcahty of rural areas, tlutts. that 

people urc not necessarily dlspcl"led equally throughout the CBG. Uy m·crlaying wire 

centers\\ ith grids, BCPM 3.1 con)tructs a nct\\or~ th~t a\'oid> buildmg 111 arc~» "here 

people nrc unhkcly to reside, conc••rnratlng inst<'~ on wad milo "here pc<tpiC' lire morC' 

likely to be located. 

5.1 UCPI\1 3.1 £nhncements 

BCPM 3.1 <"mploys more precise nfonnatton regatding customcrlocatton than 

previous proxy models. hs clustering algorithm reflects an effiCient net\\111 1. dc:stgn. 

gi,·cn trchnologtGI constraints of the telephone net ... ort.. 

A previous version of BCPM. BCPMI 1.1. based cu<tomcr location on Censu) d11ta 

at the CBG level. BCPM 1.1 ass.sned CBGs to wire ccntl'fS based on wht:thcr the 

ccntrotd, i.e. gcognphic center, of the CBG (ell within the wtrc center boundancs 

provided by On Target's "Exchange Info Phu" daUI product. This oil or m•thmg CB<1 

assignment resulted in a sia:nificant number of misasslsnmrnts of t:U)tomcl'\ h> "ore 

c:entm. ns 11cll os misassignments ofcu51omc:rs to 1hc11 mpccthc 104:111 c~ch~ngc "ili'Jic:r. 
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llCPM 3.1 utihzcs Census data at thcCBIC\cl. CBs n:O«t customer locauon at 

a much more granular len•l than CBGs. Tins tner:ascd IC\ el of smnulanty pro~tdes 

gr~ter nuumnce or uuly locating customers and IS)tgmng customers to the proper "trc 

center. Additionally, BCPM 3.1'J usc of wire center boundaries provided by llusma.s 

Locnuon Research (BLR) inm:ucs the accuracy i~ assigning customers to their ac:tunl 

serving wire center. 

OCPM 3.1 recognizes that telephone plant cnwnccrs do not typically build plant 

on a c~ntomcr by customer basis. Ralhfl', they fll&r nnd build filM! b:t!ted on Cnrrifl' 

Serving Areas (CSAs)". Thus. engineers rccogni« nctu:tl ciUS1cring of cu>tomcr' 11 hen 

unpkmcnung standard engineering practices thattr/ to maxtmi7c the efficient usc of 

pl~nt, tmmmi1e the distribution ponton or plant, and ensure odcquntc 1cn tee 11ualuy 

One of the maJOr chaJJcnges ofbutldmg a pro11y modclts dustcnng customcn m a 

fashion th~ttntcgrutcs cngmccnna practices ~sed 01 tho\ CSA approach 

The BCPM 1.1 and easlicr \mions, includinc BCPM 1.0. Dcnchmarl: Cost 

l\lodcl2 (BCMl), and BCM,as "elias Hatfield ..a .o ond us earhcr vcrsoons, u...:d the 

CllG n~ the unit of engineering area. Our analysis mdlcatcs 1hot COGs ha\c substantial 

dcficil'l1tics as o modeling unit These dcfidenc:it11 e~ist mainly in rurnl nrcns In these 

~pn111ely populated areas. CBGs tend to be rather larg~ Dnd odd In shape, Md prO\ ode no 

information about where customers are truly located. 

To OOJUSI for these dcficicnat11,tht modeler> of both OCP~I and It at field 

de\ eloped \ arious approxhn to recognotc the actual I x:auon of cU!itomtr> BCPM I 

used o road reduction approDCh that reduced the ar01 c:ngmcercd to a SO(}. foot huffer 

along each sode ofro3ds "ithin the COG. Hatfield 4.0 .ISCS atov.n clu;tmng approoch 

that o~umes S ghcn pcrccnlage of rural customers reside in to"n (t)'pttnll) 8S•~) 

It at field ..a.o assumes that the customers in town arc located In 2 or 4 sub-cluster. 11here 

cu.stomcrs live on contiguous 3-acre lo!J. Funhcrmorc, llatfield 4.0 assumes thnt the 

remaining customers (typically 1 S~~) ore located ISO fc<t fmm o few rond cablt$ thnt 

cmaollltC from tht11c sub-clusters. 

•• A CSA no<Ompo»<o doe <ftiJ"' ciao an""'" polalllally wn'«< (ron a ponoa.lar dogotall•><>r comet 
tDI C) •ooc. indlldonc lhc f<Cdcr diw-oboou. lntnfa«. 1tnt«t ou:od homontal c-..<IUIJ ubln 
t .... l bo""' cabk and branch cabin 
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liow~v~. ncitherlhe OCPM 1.1 nor the llatlicld 4.0 rural approacheocaptured 

actual customer location with adequate eccura:y. Gh m this dilemma, the DC I'M 

developers recognized the need to create an in10.aii\'C app~ach that c.-ould locate 

acc.-urately customers in all areas To accompl.sh this,OCPM 3.1 ~ o rcfunnulatcd 

geographic entity • the dynamic srid. 

11tc Cost Proxy Model (CPMC) used a Ill 00 of n dc.-srcc: longitude und latitude 

grid. This standudized the geographic: unit of measure for modeling. simphfted the 

engineering algorithms. rcmO\'cd the modeling mors from -squ:.ring" CBGs. nnd 

allo"ed the roll-up oftl1e geogrnphic: gnd mllty into almost any c:ntoty dc<orcd by the 

user. BCPM 3.1 funhc:r cnhanc:c:s the CPM 's gnd approach by combontng It wuh CSA 

cnginctring ~OMtraints. The resulting grid unit ~~ dynamoc on the scn~c that thos grid 

varies in size to ensure that the number of c.-ustomc!l included in a grid tak~s 1nto ac~ount 

CSA goidcltnes". Funhc:rmorc, the maximum frid we~~ constrained '"that the 

limitations of copper distribution an: not exceeded. 

To1IIU5trate the rurul data :o.nd the '11riou; oppm3chcs to locattnl: rurul ~ustomrK, 

Append ox A. Exhibit I, pro,•idcs satellite maps for si~ random CBGs in the luwc~t 

density group. i.e. leu thon ilvc hoU5ing units pet !I<JUnre mile. Note the varioblluy HI the 

degree of clustering across these COGs. Appcnd1x A. Flhobllsl and J. pro' 1de the 

c:om~riJOn ofllatfield Modcl4 0"•· BCPM I I·~. ond llC"PM 3.1 "s chara,tcrt7atoon of 

customer locotion for t"o or theses" COGs. Although th1s 1s not rcpre\Cntatl\c or •II 

ru111larcns, these orcos were rAndomly selected alld II«Tt1 t<> demonstrate OCI'M J 1"5 

superiority in lol:llting cu.nomcrs. 

5.3 l\1 rthodology 

The followmg dtScU5Slon proVldCS h1ahhahts ofttc mC1hoclology cmplo)cd m gcncratmg 

the oppropnatc grid configuration IWO<:iatcd with o gi\cn v.irc center. In general. a series 

of reaggregation at cps c:reatcs ultimate grid$ or vnrious si1cs. coru.istent wilh nn t'mcocm 

network design. Each grid's size, cost chllrDCteristlc:s, and number ortin~ IS tntt'grnlly 

linked to telephone mginemn; CSA guidelines. In lddotion.the construction Clfthcsc 

" LU«t\1 1 «hnoloa~<• <Nuidc Pl•m ["''"""Ill H•no!hool< S<ctMlnl. 
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grids tokes into account the actual road nctwori( to more nc.:urately reflect the: location of 

customers within o CB. (AddilionDI detail on this proccs' is provid~ in Ap~rK!ix ().) 

The customer location process comprises s1x maJor s•c:ps: 

I) Establish Wire Center Boundaries 

2) Assign Census Olock Demographic Data 10 Wire Centers 

3) Es tablish Microsrids Within Wire Center Boundaries 

4) Assign Census Block Data to Microgrids 

S) Aggrcpte Mierogrids to Ultimate Gnd< 

6) Establish DistributiOn Quadran!$ 

S.J. I Wire Ctntrr Boundulrs 

The first step in accurately establishing c~stomer location is the sP«ific;~tion o f 

the appropriate "ire center boundaries. In BC!'M 1. 1, "m: center boundanc:\ \\ere: 

established based on the aggrq;1te area ofC!lGs '' l10•c ccntro1ds "ere a~"W""' to 1hat 

panicular w~rc center. In contrast. BCPM 3. 1 rches on" 1rc center d4ta obtained from 

BLR. Appendix A, Exhibit 4, compares a;UJal \\ Ire center bournbne. wuh the'' 1re 

center boundaries of BCPM 1.1 and BCP~ 3.1 fur nn h>wa wire center. 

SJ.2 Assign CtnJus Block Data to Wlrt ~nttrs 

The second Sltp is (I) usc theca !~vel of datu that fall>\\ irhin the cunc>pondmg 

wire center bounda.ry. For the occasional CB that cros.es wire center boundanes, 

housing and business date arc appon1oncd to the respect he w1rc centers . If the CB is los 

than 114 of a 5quarc mile. the apponionment is ba~d on the rdathe propontuns of land 

area. If the CB is greater than 1/4 of a iqu&rc: mile, the apponionmcnt ts ba.cd on the 

relative propon1ons of I'03d mileage. Appendix A, Exh1b11 S. depicts CBs ""h'" the 

Waukon, lo" a wire center. Figure S.l (below) di1pln)'ll CO and HoU-<mg llntt Dcn<uy 

for the Red Oak, lowo Wire Center. 111c black oreos urthc center o ft he mo1> urc Ccnsu.s 

Block boundaries so close together as to be indiscernible at the currcnl map Jcalc. 
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Figure 5.1 
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The Bureau of the Ceruus C$11lblishes CB boundaries b.ual on ro:~ds and n~tUT\11 

borders such as riv~. llc CB data th&t provides household and housmg uDII hnc counLS 

r~ncctJ I 99() Ct:n!lL• dnta thnt hnv~ been updntcd bBJCd upon 199S Census statistic• 

rq;ardlng household groW1h by county. UCPM 3.1 el5o u~cs busmell~ line datn uhHuncd 

from PNR and Associates (PNR). Although some of the bu.dncss lines nrc den ned only 

nt thc Census Trne1 and CBO level ,lO PNR hu successfully asslg~~cd approximately SS•'o 
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of the business customers to specific CBs. Figure 5.2 (below) $hows on c~omplc of t he 

assignment of CB's, with associated housc:holds, to the Red Onk \\ire centc:r. 

Figur e S.l 
Example of Assignment of Census Blocks to a 

Punion of lltc Wire Center 
Rurol Rod Oak, Iowa 
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lltis diogrum dupl•ys SCV<:r.tl Ked 0•1 C:<"Mus 

Blocks th•t hO>'< b«n lobe led with th< number of 
housing units each conllamt 
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5.3.3 Establlshln& 1\llcrowlds 

II is neccssary 10 C11ablish mic:rogndlo so thai populated areas can be allllrcgated 

appropriately into telephone engineering CSAs. There nrc two phase$ of the "rid pre>cC$S. 

The first phase entails auigning CB dJlla to microgrids. "Mitrogrid" refers 10 lhc 

smallest grid sitt used In lhe jpid process A microgrid Is 11200"' of a degree latitude and 

longitude. This corresponds 10 approximatcl y I,SOO f«t by I. 700 feel latitude and 

longitudc.l1 The entire 5C1"\ing wire center is panotooned onto mocu>gnds Tious. each CB 

wnhin the serving wire center is overlayed wtlh mlerot:nds (unlt'SS lhc entorc CO falls 

\YJthin a single microgrid). Smaller CBs, typically loaucd in the denSCT. urb3n arcu or 

the town ponions of rural uchanges. arc aggregated 1010 microgrids "hole larger CBs 

localcd in the oullying ponions of lhe n.rnl a~cas moy spnn muhiplc microgr~d~. 

5.3.4 Apporllonlng Census Block Dala to l\llcro~:rldt 

So nee ho~hold and business line datal: are anogned at I he CB le' ct. en hne 

data must be apponooned 10 mocrogrids when I he COs arc larger than thcor curr"pundon.g 

microgrids. T"o approaches are used to apponion this data to lhe mkrusrub, dcpcndong 

on 1he size of the CB. For CBs whose area isles) than 114 \quare mile, (2,6-10 feet hy 

2.<640 feet), encompassing approximalcly three tn four microa;ndo. hou\ehold anti 

busoness line dala IS apponioncd based M the land are~ of the molTOi:ml U>ed rclaiiH' lo 

the CB's total area.lJ 

ll Due 10 lhc cun'lturt of 111< tanh. oh<ic dom<MK>ft• ''~I) d<p<ndona"" 111< loutudc ond lotoaohi<Jc "h<lc 
~ ~ da"cd. ~r.c maJUt(mtftiJ arr utd on I) 10 ll\t the rn.dn' a tm~ of rcliiii\C' .-•tc 

ll llou.\Chold d!ILI lnc.ludc'l hout,Jna u.nh and hgu-.chu'klanfuonacw~ fn-m the CC'""'" lhuC'.tu Uu\lnC'~" 

hnc co1.1n11 arc ob1amcd from PNR. 

u For I m>tfOind dill h fully rncompuocd by I CB. I< 100'1 or lh< miCroJnd'JIItl .. tn<<'rnl'OJ\Cd 
•idW> lhc CB,Ihcana<o•nu! by lhal-"'>«osnd ~>(1,5000 • 1.700 fU • 2.HO.OO!hq fl If 
lhc lOW.,.., oflhc CD .. S,IOO,OOihq. ftn lila lhc ftJ<toon <>flond aou o( ohc Cll m.•""l'l'otd by 

duo mocrosnd it( 2.5SO.IIOOoq n. IS,IOO,OOO"' tl ) S of lhc IIIU n-. SO' • ~r lhc """""''IJ alld 
buioncs. hnc doLt I> IJ'I'OfiJOncd 10 dill mJcrosnd 

If 01\ly 0 ~ O( I mi<fOSttd t1 ti!CO<npu•-«11>)' 11\c Cfl, < J WO.oflhc ml<fl' lftld "<n<"ml\l•.al 
by lhc CO,Ihcn the area .,_<red by 1ha1- mo.rosnd I• A•(I ,SOOR•I.700RI 1 ,114!1,000 "I ll II 

the are> of tho CD I> S.IOO.OOOoq R .. lhrn (2~0.000 tq ft JS, IOO.OOO oq n I ~0 In oh" u ... ~"' 

2/5ih\ of the houtchold ond INiiiiCM line dAU h lrpo111\l1Kd IO IlK miC<Ofnd 
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For CBs Wlth an area gn-atcr thon l/.1 squJrc m1le. houS<hold and btmn~s hne 

data ore opponioncd based on rtlatin road ltnQih, U)ing actual rolld data obtained from 

TIGERII..inc files [Topologically lntq;ratcd Geographic E.nooding and Referencing from 

the US Census Bureau). That is to say, the line d~ta is apponio~ based on the road 

length contained within a mierognd WI trll\'Cf'SCS that CB. relathe to the total road length 

within that CB. Since roads arc used to locate customers. ctTUin r~s "h.rc customers 

ore unhkcly to reside. have been excluded from the road datm.l• To illustrate the 

apportionment of household and business line data to rnlcrogrids based on rclati\'e mad 

lengths, assume that the toiAI rolld length associated wnh o particular CB is 60 miles and 

that 20 of those miles tnl\'eBC &5»rtlcular microgrid S1nc:e (20 miles / 60 miles) • .333. 

113 of the household and business line data is associated \\lth th..t 5»rtkular m1crogrid. 

t\t the end of phiS< one of the grid proccs;, the total census housmg unit and rNR 

bustnC11S line dolli&SSOI:iatcd with u wire center hu•><: ~til apportioned to cuch of 1hc 

microgrids comprising that serving wire cc:ruer. 

5.3.5 RuJUlr~tlog llllcrogrldJ In to Grids 

The fifth phiS< of the: gnd pr~s entail> allllrcgalmJI Ihc.c nucrognd~ 1n10 lllfger 

grids ns 11pproprlate. The purpose of devclopmg \'Unable si~c grids is to 11mulatc the bas1c 

telephone plant engineering unltj of a CSA. The ultlmo1e sl~~ of the larger gnds depends 

upon housing and business line datA and tcchoolog1tGI constr.unti on the reawnable siLc 

of CSAs. In amen!, the largest ultima1e grid .izc 1~ I 2S .. uf a degree lautudc and 

lonj,oitudc in size or approximately, 12,000 to 14,000 feet per side..!t llcrcaflcr, gnds 

1125• of a dcgr« l~!it11de and long1tude arc rcf.med to a\ mllcrogrids The rnu•roa;mt 

oon.\lroins the maximum copper distribution length f~oJm the OLC l<l the cu>lumcr to 

12,000 feet, m most case5. Occuionally. how~·cr. due to placement of the OLC or rc­

OllllregatiOn of the isolated grids (d1scussed latcrl, the l<'lll!th of a cable from the DI.C to 

the customer may exceed 12,000 (~. In th~ cJs~. cable gauge 1> lldJU>ttd frum 26 to 

1' Rood dola wed In BCI'M 3 t nctll<k oil hmil<d occna ••lshwo) oq:~Mnb, oll h•Kh"•r orul road 
KJmmb thalli'< In a iVnn<l or In an WllkrpaJJ; •dllc.w "tra1l•" ond rood. po>'ll>tc ortl) b) 4 "h<cl 

clmc \Chl<lu, hlpway O«ft.S r&mpt, (my Cr<>lllllp, pcdc<tn.vl .. 'llk"'lll" ond Jllll'")'• I ll<}" ( \'1 

tn'\lCC' \c:hkln. aftd: dtn't'~-.,-. ud ""''"' ,..,.._ 

:1 Ulttm4te a:ncb tna) o c:C'C'd &h..-. • .,c ''I \OWed end• '" conbuwd • tt.b 1""'-'- 11.000 f«t h) ... ,..,, rc:ct 

per •Ide: 10 Jtnailt an lllunutt ' '"' (1111• 11 d1tnn>N llttr 1 
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24 and ext~nded range line card5 arc used to .. :commodate distribution cable lengths up 

to 18.000 («~. 

AI fim blush. il may s=n ru50n&ble co stan "11h microgrids and upand them cu 

appropriate to satisfy tedlnologieal constraint<. Jto..,~vcr. such an approach results in a 

large number of remaining microgrids dispersed among larger grids. To reduce the 

potential for isolated microgrids, BCPM 3.1 ~scablishes fi~ed grid boundaries by 

overlaying macrogrids upon !he microgrids. 64 mlcrogrids constitute a macrogrid. Th~ 

macrosrid boundaries conS1ilutc the maximum ~itc arid associated with each rcspccll\'c 

group of 64 microgrids 

The ultimate grid si7c utilt7ed csscnutll) rc0t'C1s the mOUlncr tn "h1ch cu~tomcrs 

art ciU51eml. Modeling srHJs that \'at)' 10 Sl7t 1~ tanlmlOuntto allo" 1ns clusters of 

customers &S50Ciated With a panicular CSA t(• 'ary 1n density and d1spcrs10n 

The algorithm for dctcrmintng the uhunatc grids is actu:.lly a muh1stage process 

buill 10 satisfy engineering conmainls, m1ntntt1c proct'Ssing time, and s1mpl1fy computer 

code. The following pm,'ides the essence of the srid algorithm. ( For a more llctalled 

discussion of !he sentral rules for grid Dl!,llrCllDtllln ~cc AppendiX n.) ·rhc dcrivauon of 

ultimate grids is essentially an hcracive process" here pan1tooning occur' if the n•• mhcr 

or lines ~thin a grid is too laflle, or If other 1~hnolog1eal constraints hcrome b1ndtng 

The macrogrid is panitioned inlo smaller gnds, 1fwarrantl-d, based on household and 

busmC5S ltM data associaled "11h 1he undctl)tng m1crogndi. and CSA su1dehnQ Th~ 

Iterative process parutions !he m3aognd tntC' four ntually sited subgnds In wme 

tnstanccs,tltesc subgnds, which arc 1 /S~ of a degree latilude and long11udc an >ttc. 

become !he ultimate siu for that compo11te c f nucrognds. In other ln>unc..-. the numhcr 

or lines within o sub grid is Slilltoo large. In those 1rulanccs, add1IIOMI sub·ranuoontng 

occurs for the subgrids. Additional sub-pani liontng continues to occur unul all gnds 

satisfy line: size and 1cchnologic:al constraints. The smallcsl grid allo"cd IS the 11200'" of 

n degree lalilude and longitude, lhe microgrid. The resulting ultimate grids hnvc n 

composilc household and business line counl cquallo I he sum of the household nnd 

busincu linea for 1he IWOCillcd underlying micrugrills The ultimate gnds fm Wau~on. 

Iowa are depicted in Appendix A, Exh1bh S. Uhunale gnds for Red Oak, lown nrc 'Ito"'" 

In figure S.3a (below). 
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ft is possible that, aflet completing thl~ ilttllll\ ~ phll:t:>.S, >mall groupS of I>Oiotc:d 

microgrids remain withill the maerognds, tho! have lc•s than I 00 line• a>'OCaatcd \lllh 

each group. Such isolated maerogricb do not "arrant placement of a CSi\ 1\llhan a~;n•up 

Instead. these small groups of mietOgrids arc •&l.~llolc:d "11h ulumatc gnd> "II han the 

marrogrid in which they reside, that arc equal or larger an >ire, and arc located closest to 

th~ road centroid or e.1ch small group of microgricb. 

Panaal gncb arise from macrogrid> that lntcncctthe "arc ccntet'$ boundancs and 

do not lie within n mocrogrid. Panialgridt with line demand less that 100 and smaller 

lhan 11s• uf a rnaetOgrid In orca,llld therefore, not supponil•e of a CSi\ fur that poniat 

(ITld. arc ossrcgated v.ith the: adjacent mac:rogrid that constatutcs the lnngcst border along 

that ponial grid The process described above I$ repeated for each c.' ponded macrognd 
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24 and CJttended r11nge line cards are wed co accomnuxlace distributuln cable lengths up 

to 18.000 feet. 

At first biW>h. it may o«m rcuonable to stan ,.;th microgrids and exp>nd chc-mu 

appropriate 10 S&tisfy ccchnologial const111incs. llo\<cver. such llllapproach rcsulcs in a 

large number ofl'l'I11Jiining microgrids diJpersc-d among larger grids. To reduce the 

pote-ncial for isolated mic:ogrids. BCPM 3.1 establishes fixed grid boundaries by 

overlaymg mocrogrids upon the microgrids. 64 mlcrogrids conscicucc n mocro11rid. Th= 

macrogrid boundaries constitute the maximum si1.e grid u~iaccd with each rc~pccci,·c 

group nf 64 mlcrogrids. 

The uhimace grid size: utilized csscnually reneccs che miUUler m \\htch customers 

arc clwccted. Modeling grids chat vary in si7c is tuncamouncco allo" mg clu>tc~ of 

customers auociaced with 11 panlcular CSA co \'Dry m density and dispcrston 

The algorithm for delerrnirunathe ulumace grids 1S actually a muht\tcgc process 

built co :~ausfy cnginccring constratnts. minimize proccssmg ume. and stmphfy computer 

code. The following provides the essence of the gnd algorithm. ( For a more detatlcd 

discussion or the gcncr111 rules for llfld aggrcgnlion )Ce AppcndtX 6 .) The dmvottun u( 

uhimoce grids is essentially an I1Cr11tlve proc.ess where pantCtoning OCl:urs 1r1hc number 

of lines \\tthin a grid is coo large. orifochcr tt"Chnolngtcal oonstn~.ints become btndtng 

The macrogrid is panitioned cnto smaller grids. if wamnced. based on houkhnld and 

business hnc data associated "ic~ the undcrlyin~: mttrngnds. and CSA J~Utde mo TI~e 

ucn~cive prOCC$S panicions lhe mJcroand Into four C\JUDIIy >tied ~ubgnd> In s.11ne 

mscances. these subgrids, winch nrc II SO'" of a degree latitude 11nd longuu<le tn ~ilc, 

become tlac ulcirnace size: for thnc :omposice of microiJrids. In other initonce~. the number 

of lines wichin a subgrid is still coo llll'ge. In chose in>tanc<", additional .wb·p3MIItontn1J 

occurs fur the 1ubgrid.s.. Addicionallub·panihontng con11nucs Ill occur un11l :II gnds 

satisfy line tue and cechnologic:al ;onsttuints. The smallest gnd allo" cd 1s the 11200* of 

a degree latitude and longitude, the microgrid. The rcoulung ulcirrullc gnds ha'c 1 

rompo$ile howehald and busincs• line counl c:quulco chc surn of the houJchold on<l 

business lines for the usociaced underlying microgrids. The ulcimocc grids for Waukon. 

10"'8 arc depicted in Appendix A, e11.hibh S. UhimDCe gnd~ for Red Oa~. lnv.a arc &ho"n 

in figure S.)l (below). 
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1-l gurt S.3a 
Ulthnolc Grids · Red Oa~. 1011~ 
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It is posstble that. after complettng this iteruti\'C process. small groups of tloOiatcd 

microgrids remain within the mnerogrids,that have less than 100 hn~ aS50Ctatcd wtth 

each sroup. Such isolated mtcrogrids do not wam1nt placement of n CSA wnhin a sroup. 

lnstcad. these smnllgroups of microsrids are Dlll!rcgatcd with ultimate srids "ithin the 

maerogrid tn which they reside, that an: equal or larger tn sire, and arc located cl~estto 

the m3d centroid of e:~ch smellsroup of mierognds. 

Pnnial grids arise from micro grids that intersect the" ire center's boundanes and 

do not He within a maerogrid. Pnniol grids wi·h line demand less that l 00 and smaller 

than 115'' of n mocmgrid in an: a, and therefore not supponh•e of n CSA for that poniel 

grid, nrc aggregated with the adjacent macrognd that constitutes the longest border along 

that panial grid. The proces.s described above IS repeated for each expanded macrognd 
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Figure SJb (below) illustrates the 1:ensus blocks !Wocintcd with ultimate Grids for 
Red Oak, Iowa. a.s a resuh ohssigning micro grids to uhimat e grids. 

-... 

I 

Flgurt S.3b 
Ccmus Blocks and Uhimutc Grids 

Red Onk, Iowa 
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Ftgure S.3c ts a closer look at the rt'lltionslups bclwccn CBs. micrognds. :md ulumotc 

gnds Clearly. t~ model is assig111ng or appontomng CB data in a way 1ha1 comtslrnlly 

crcatt"S gnds si~cd to mce1 CSA gutdchnt"S, "hcthcr the Clls contain !ugh or lo" 

population densities. In !he urban center, c;ach microgrid conlllins numerous CBs. "•lh 
scvcrul microgrids milking up an ultimate grid. In the rural area, each ulumalc gnd 

contams rclath·cly few CRs, as Illustrated by Ftgurc S.3d. 

• 

• .... -
• --

Fl~:u rc S.~c 

BCPM Ultimate and Microgrid Site 
Urb:m Red O~k. lo" a 

Urbau Rt•tl OaJ. 
... 

.. 
• I • • 

" I .. • • 
I I • I .. • " 
• • .. • • • • 

• • " 
,, ., • • • 

• " • .. • •• • • .. 
I • ., •I ., ., .. • .. •• •I .. .. • • a·--· • •• ., ' •• .. •• ·----- ... .. .. • ,, • •I ----- . .. 
I • • • • 1 • ., 

"' • 

• ' 
I 

•• . 
" 

• • • 
' • • • • 
• • • • • 
• • ' ... . 

• 
T!uo map do'l'l•.)'t lhe Ill~ or<.'cn.u IJk>o;l.> "11/un tile: Ulbm (<111<1 or lhc lttd (l.ol "U< 

caner. ttl&ti\C lO mteroancb tn the: ~c arrJ Tlm d11aram dquct~l._o ulunuLc and•. r.-cb 
CCI<IIliUUIIJ r .... m~ Plcuc IIO(J(C lhot the mKtOJOCb""' miXh WJ<f IMO the (.'en WI 

II lock.> they contam II ol>oulcl be t.,...ml room IIIIH,... IIW ,_of the vrbon Cllun dorrctl~ 
o"rwncd 10 the mocrOjlrid and do nolr<qulrc U>< o( I he olk>rotiOcr ptOC<U rll11hcnno<r. lll" 
·~.MX"lahon bcnt."ttn CcniW mod •• •r'Ld mkroarldJ Ill rc:Uincd In ttw: final CUiiOtnct kM:tiH.In \ttp, 

cotoblllhln, the diJinbut- quadrant.o. Th!o rnwr<t thlt BCl'M pllcct cable 10 the aclll•l 
CU$1Qnl<f lc>allolU, tallr<r lhaiiMO\'iq the co•IQm<ttiO 10111C h)llOih<tocal d1>11lbui1C111 <able 

network 
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flgur~ 5-ld 
BCrM Ul1ima1c Grid S11c 

Rural R((! Oa~. limn 

Rural Red Oak 
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Crnt0 Bktcl t tn &ht, r\1111 pon~ ,,( tM ltN tQl '' uc ccnlt't arr 1rotn.Alltr th.J.n the ultmu.tc fOdi 

ll~t Cor'1U1n thrm In thu. Nra.l ~ "lth \a')' lov. 'c-m..at~ . tht uh1.nu.tt Jftd '' tbt ~ rt~ant unu of 

me...... lhtH' bca ... f),.ully, onl) one I OJ 1< >-J.l<llttd "'"'Ill< Ill (" •>""") •• rt .... eol ret ulttnuk 

end Note l!ul at lhu kul matt)' Can.u.to moc.l.t I I\" ""holt) ' '"'II.W'd "',. al~~un:l h i lhtu vhunaw tnd" 

Thi.a tnwm dl&l t~ mnJtl rmtnU:In' an k(UJat~ ft'J'fC\.C'nllath, o( Lu-l•"n\C'r l«.ah(on 

35 0 0 0042 



BCPM J.l Modrl Mctllodology 

5.3.6 Establishing Olslribulion Quadnnh Wilhin Each Grid 

Once the ultimalc grid$ have been ~~~blishcd. each uhimDtc 11rid1• is segrncnlcd 

into four distribution quadnmts. The 111litUile and I• •itudc coordinates of the 

distribution quadrants are del ermined by first establishing the road centroid of the grid ,II 

Figure S.4a (below) displa) ~ the .,ad syrtcm and n.~~ cent "' for ultimate grids in Red 

Oak, Iowa. Distribution quadmnu. within the ultimate grid nr .atered about this road 

centroid. 

Figure 5.4n 

Road S)'llcm and Roud Crntrolds 
Red Oak. Iowa 

11 The rwd centroid iJ nkvl&lcd a; tht I\"CC'WSC horlr.ontlll and \-.cnical po1n1 of all rNJ~ an the ~cOned 
.,. ... 
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Figure S.4b (below) shows the rcsuhi11g distributiun quadrants. 

• 

• 

• 

Figure 5.4b 

Road Ctnlrolds and Dlnr lbullon Quadran IS 

Rtd Oak, Iowa 

• 

• • 

• D • • • 

• • • ,. . • 0 

•• 

• • • • 

• -·c..-• • • • ...,_,.. r,., o..---__ .... 
• ._.. ..... 

• • • .. • • -u;;; 

Wilhin each d11tribution quadrwt. another road centroid is estobliNhcd lfn 

distribution qundrant docs not contain any roads. that distributiM qundrnnl i. •imp I)• 
treated ns on empty distribution quadrant. For each non-empty distribution quod rom, tiLe 
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total oren that falls \vi thin n SOO·foot butTer along each side: of the roads wtthin that 

dblribulion quadrnm is colculalcd, TI1~ rolld·r~~cc(l orca Is modeled l1$ o li(jUarc whose: 

si1c is equal to the total road butTer orca. The road-reduced orca can vary In site and 

location among distn'bution quadrants ,., ithin an ultimltc: grid. The cmtt'r of c.1ch 

distribuuon quadrant's square road-reduced area is pltced at the road ocntroid of the 

distribution quadrant. (See Ftaure S.S, bt'low. for an example of quadrants for on ultimate 

grid in Red Oak. Iowa.) Within each of these road·rcduced orcas, the customer data. 

apponioned ol the microgrid level for housing units nrd business linos, is rctnlnc:d at the: 

distn'bution quadrant level and subsequently pB$SC:d to the distribution algorithms for 

cable dcstgn. 

[] 

D 

Flgurt 5.5 
Road Reduced Arelrl Cetltered 

About the Road Centrdds 
ROd Oak. Iowa 
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I 0 uamaue ~ RoM C.nncs 
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Such nn approach provides a rea50nable model of the rcquirnl 

ttl~mml.lnic:aliOn$ n~work fa\illlies fQr two reasons. l'ilSt, household~ nod busincs...es 

typically reside n= roads. Ccntcrins the road·rl~ucnl Drco about the center of the road 

network establ ishes nct..,-ork facilities closer to "'here customm ore locatnl thon \\Ould 

the g«>graphic center of the di$tribution quadrant S~nd. rights of way for 

telecommunications suucture genera,Jy exist ncar road.., ays. This approach reduces 

requisite network facilities, given customm· octUDllocottnn. 
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SECTION 6.0 

OUTSIDE PLANT METHODOLOGY 

6.1 Overview 

The loop module is designed to de,•dop the loop costs ossodntcd 1\'lth providing 

basic telephone service. BCPM 3.1 intciJ(ates more prcci• c information lt'llarding 

cu~tomer location than BCPM 1.1 with a cu'lcuncr location alj,'Orithm that cstabh\ht> nn 

optimal gnd size based on an efficient net\\ or~ dcsign.l' Thus. the optimal grid we IS 

detmn1ncd by Adhenng to sound engin«nns practices that rcnttt fof'\,ard loo~rng. Jca,t 

cost tcchoology for providrn,s basic ser- icc Inc "uhun•te ~nd" 1s si7ed to comply" tth 

the tcchnieol rc:quimnents of a Carner Sen 1n; Area (CSA) A CSA conmt< of a 

llCO&Tllphic area !hat can be $er\ed by a smgle dasatalluop earner (DLC) ~lie. 

Whale BCf'M 3.1 mamtauu some fe~turcs uf the loop engmccnng design m 

BCI'M 1.1. lhc Mo<kl incorpoTlltes significant oop 1.'118incerrns changes to 1ncrea...: 

network efficiency. Recall that OCI'M 1.1 MIU• red the orca cncornpam·d hy n C'llG I lit 

those CBOs with II dcnSII)' oflcss than 20 hou~rhuld~ per squAre mile, the :I(JUnrcd enG 
wo~ reduced to a smaller square whose area is cqul\·alcnt to the arc~ encompassed w1thm 

a SOO foot road buffer on each side of the roads., 1thin th<ue low-dcnolty ('IJ(j, llC"I'M 

1.1 designed outoide plant b:ucd on the auumpt11111 that cu,t<'rn= arc un1lum1ly 

d1stnbuted throughout the ro~·redui."Cd llfCll 

BCPM 3.1 abandons lhc auumplton rn ocr \I I I that QIJ CU\ II>ntcr' urc 

un1formly d1sanbuted throughout the CBG. llCI'M 3. 1'• cunomer loeatton algonthm 

uses housing and business line data at the Census Jllock (CB) level comb1ned "tth 

information regarding the road network to more pro:<:1sely IOQ!Le customc~ Ut1h11ng nil 

of this daln, BCPM 3.1 models ciU$tcrs of cuJtorncrJ where they nrc indc•'tl clu;tered Jnd 

models apurscly populated areas where cuSlomcrs a,c,in fact, dispersed. Titls as all done 

while still retaining the shape and relative cable dC$t~n of the wrre center territory 

:• ~« "Jolnl ComtnC'ftiJ or lkUSovth CO<JIO"'IIOOI, lkllloouth lckcooununi<AIIO&n lnc • U S WI ST Inc • 
and Spnnt Local TdcJ>h- Ccwnpano .. 10 Funhcr tloco<c ol l'nlpowd Rukmal..lll• '""""' Ill ( 1", 
cc Dotln ~s aadCC Oocln 97-t60, filed 'i<J'I 2, 199l 
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Major Ch411g~ 10 the: DCPM 1.1 loop en11ine•"rm!i oncludc: 

• dorc:cting main feeder toward population clusters. whctc appropnntc: 

• sharing of sub feeder. w'1m appropnate; 

• placing the DLC(s) at the road ccntrood oft he grid. 

• C:I'Cllting quadrant$ ''itt-in the cngincc-nng urea: 

• ruMing horizontal and vertical c:ablt>S from the IX.C •ne to each dostribuuon 

area: 
• placing the FDI at the road centroid of the qundrnnt wh<-rc appropriate; 

• allo\\ing the !OIId·n:c!Jced urea to 'ary on ''1e: 

• permitting empty quadnmts \\ithon grid>. \\here appropmoc. 

• permitting shanng of the FOI bc:t\\ccn quadrML~ on en he-r the lett or nsht 

side; 

• pcnnhting QO·Iocation of the FOI with the OLC": and 

• CMUring that the total cable length wotlun a quadrnnt due> 0111 ewcc:d the 

total road dimnee " thon that quadrant 

6.2 EnJ!lnccr lng Standards 

' I he cnsmccring pro1oeo $most ccntralwthc tlc>tl:n nfthis model mdudc a 

muimum loop length for c~aeh CSA that is l~s than 12.000 feet 1 n cn•ure nuainrncnt of 

this stlllldard. the maximum ultunate sod si7e" I)JI"•"r wmtr.m<-d 111 I 2S~ of~ degree 

latotudc und longitodc (oppr<uunutel) 12.000 feet b) 14.000 fcc:t). (Scctoon S.3.J 

rrovides an on·dcpth dJscusston ofOCPM 3.1's sod dcsogn.) The de.ogn of the ultomatc 

grids ensures that the muimum copper loop length from the OI.C Mte to the customc.-r for 

any individual customer should not cA:ceed I 8.000 feet. A copper loop grcuter than 

18.000 feet must be loaded or electronically e~tcndcd at a subsUintial co~t The FCC 

clearly stated in its May 8. 1997 Order on UniHIIIII Sen occ thai no lcudcd lc>tlj>S arc 

pc:nnmcd.14 

The1>e constraints also ensure QOmplinncc \\~th ~tandard A T&T/1 uc~nt und lJS 

LEC practtecs covering loop rcJisl4llcc and electncel (dU) l.tss. 

10 ICC R<pc>n and On!«, "tn lhc Matkr o(Fcdcni·SWdomc Boald on Uo"u I .,..._,.c.-l( 
l)(>(le~l'l" ~~.Itt~ ~hy M, 19?7,l'lrla,..-h 2so, ,., ... ,... 1 orw IC< • to ""m• 
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6..3 f «drr Design 

The first stcprn dCSr8JltOS the nct,.orlo. is to cr~te the feeder CDble routes nus rs 

done in the preprocessing ponion of the modeling. Oeginning nt the wrrc center, o 

maximum of four main fecdcrJO routes run dir«tly eo~t. directly nonh, directly west, and 

directly south from the wire center to sen·.: four feeder quadl"'lnts. The~ routes run for 

10.000 feet. This 1s bued on the wwnpllon that \\ithrn 10,000 fcc:t. customers are 

genen~lly located within the pctimdcr of a town and that the town has some son of 

gnddcd street compleJt. IIO\\C'Vcr, beyond 10.000 feet. the dncction of each m3rn feeder 

1s determined by customer concentrations as reOcctcd'" the microgrid 1nfonnotron data. 

If the line count in the center 113 of a feeder quudranl is greater than 3~:. of the 

total fccd~r qv~drllllt lines, this feeder remains a sin ale feeder and potentially pornt> to the 

population centroid of the entire feeder quadrant The 30"'. figure is u~ to dctennrnc 

"hcthcr there is enough line demand in the middle to suppon the ccon\lnue~ nfa .. ogle 

feeder. 

There Ii i ttqulrtmcnl (or (our main U:cdctl. I( due IO the lhiJX' or the Wtrc (Cnta ·~rtlltlf)' (uu.t 

r<Cdmoro Ml n«U<II')', only lhc l«jJircd number or rcrom "'Ill be dcsopcd 

000050 
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If the line caunt in the center I f3 of a fttder qlll\drant is leS$ than 30"/o of the total fttder 

qunllmnt lina. the feeder splits tnto two main feeder>. each potcnuolly pmnh•tl atthc 

population centroid in one half of the feeder qundmnl. Each ponion of the split main 

feeder is siz.d according to the number of customers that it serves. This modeling bct~t 

depicts how a loop ndwork is designed. This breAkpoint should capture the need to 'J!lil 

the coble tO avoid any natuml barriers. (An cxomplc of a split fttder i~ •hnwn on I he 

nonh dtrcctcd main fttdcr (A). the eas1 directed main feeder (B). And the .-outh dtrctlctl 
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mam feedcr(C) in Figure 6.1). The length of !he ma.n fccder(s) os limited to the 

minimum disunct necru:uy to reach the I liSt subfmkr nf ~" ulum~lc gnd. 

An)'lime the model logic indicates that the main feeder should be rcdirectl'<l, or 

split, at the point 10,000 feet from the cenlrlll office, a test is run to dC1cm1ine if the 

design produces the least cost network. Total feeder cahlt' length {including fccder. 

subfeeder and sub feeder pan two) for the !Uiirccted or split fccder systcrn, potenually 

pointed to the population cmtroid, is rompucd "nh the toiAI feeder cable length for a 

design where the main feeder is continued in the ongmal cArdtnal dttection, o.e. due north. 

south. cut or west and Jubfccdm; at righl angles to the maon. The design "oth the 

shoncsttotnl feeder cable length is selected. 

6.4 Subf~er Design 

From the main feeder. subfccdcrs bnmch out tO\\llfd th<' oll\lh odual uhomate snd~ 

Subfeeder is potentially shared by more than one uhomate snd An e\llmplc of tho ~ 

5harinu is shown as area E In Figure: 6.1. 

Along a main fl'Cder within 10.000 fC'ct of the" ire c<·ntcr, subfccdcr5 mny brandt 

ofT the main feeder every 11200"' of a degree: ooundnl') ll for a •inslc rna in lc~'\kr. o c. a 

main feeder that doo not split beyond 10,000 feet from the: "ire: center. subfec:dcr 

brunches upward or downward (\·crtictJiy) from the 11141n feeder on cast and \\C\1 feeder 

quadnmts, and branches outward (honzon\411)'} on fklMh and south feeder quadrants (Sec 

the \\CSI directed feeder (0) on Figure 6 I) 

Along o main feeder beyond 10,000 feet 11ft he wire center, ~ubfccdcr brunches 

out at most, once between every 112Sth of a degree houndary. Foro ~plit main feeder that 

angles greater than 22 112 degrees from tl"e dircc1ion of the original main feeder (D~'IY 

from the wire center). sub feeder cmanates venleally up" ard or do"'n" ord u appropriate, 

and horizonllllly outward away from the wire center, ere~ting a fishbonc p•ncm For a 

split main feeder that angles less tlwl22 112 degrees from the originlll maon feeder, 

subfeedcr crnanacc:s outside of the subfccder as e'plamed above (;way form lhr doreetiun 
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of !he originolmain feeder cardinal I ne. i.e. due nonh. MJuth. cast or 11c:st) and l"lllnnate5 

inside townrds the cardinal line either horizontally for nonh and south drr•-ct<.'d mnin 

fc:edc:r or ven ically for cast and wc:st dircc:tccl main fct-dcr. If the ardinal feeder line has 

extended from the 10,000 foot point, tltis interior subfccdtr "ould crcatc a nght angle 

with the original cardinal line". 

Sub feeder pan 2 link:s sub feeder to the road cent rood of nn ultimate 1:11d for those 

ultimate grids whose road centroid docs not intersect the subfccclcr. Thus. by definition, 

subfc:cdcr pan 2 i• not shared by multiple ultimate grids. 

A DLC site is o::stabloshccl ("'here loop lengths C\tccd the coppt'r fiber 

breakpoint) within cach CSA 11 the road centroid of the ultomate gnd. 11 The number of 

DLCs plnc<.'d at the OLC site: dcpt'nds on the number of! ones s.-rn-d on thDl CSA. 

If a CSA is served by copper feeder, the eros< connect where Ctlf'pt'r feeder 

facihtoc:s :uc CIOMccted "'ith COPIM'f dostnbutoon facrlotrcs (the feeder do,tnhutonn ontcrfocc 

(FOI) sotc) is established at the road t-mtroid for rh•t ultonoarc gn.S 

Risht and len connecting cables extend fmrn the DLC location rn rhc road 

centroid of eKh non-empty drstribution QU!Idrant . Thc'c connccring cable' t•onsi.t of 

hon, ontalconnccting abler. that c>.tend cast ~nd "c't from the DLC sotc and \cnrcal 

conncctong ablc:s that 'cnically connect the hori7ontal conncctins cable to the road 

ct'fltroid of each of the non-empty daslnbution quDdrant~ Fa~:ure 6.2 •h""'' on C\3mpk 

of a grid drstribution sy~tcm wnh an empty qu~drant. 

'' In lhc case WI boch oplll (c:cdcn mo\C tl anJia kt.tWI :2 I 'l dc~t•~•.lhc d<l<tmiNIHift ~~ "tuch 

...t>ft<d<r Kn(j andJ lbaatu bcr.oun the ophl ft<d<n It ......tc b.o..-d on lhc >l>c•o.-.o ""''t "' lhc mod 
ccnarot.l of rho pid 

)) Th< r....S "'""'"' ". poiM WI f<l"nciiiJ llw: "'flJ)IIcd 1\ ... ,.or the tcnalh ofoh< ,_,, "•llun the 
dcl\tl<d .... 
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Flgarr 6.1 
OUTSIDE PLANT DISTRlBUTION 

Cabling to Quadrants 

.... 
c"""'"" 

'"' 

..... 
c 

For purpo5C$ of summarizina plant onv~tmcms. all cnbles conn•-cung the DI.C tu 

remote FDls arc categon7ed as fc:cdc:r, and an) f~eoloto« th~t extend bc)nnd the FDI tu 

the cu~tomcr arc c:atcgori7ed as distnbutton plant 

6.5 Fet-dcr Equipment 

Tiu: Mode:! allows for two DLC categories, C'OICh pro,iding multoplc sozc options 

of remote and ctnt1111 office tc:rminll size. Tius pen 'lots placrtnent of small OLC• on 

CSt'1s that ~c a relatively ~mall number of customm. Doth large and small DLCs nrc 

assumed to be intcarntcd DI.C syatcm1. In nddition. the Model cnptures cfficoencics 

gnmcred fron1 largc DLCs where appropriate. TI1c ddsion 10 usc either a small I) I,(" or 

n lnr~e DLC is based on the number of lines the DLC" uan sene. GO\ en an nogonccnna 

fill factor of~~. a small OLC Is placed tfthc CSA 1cn·cs less than 2: ;. Iones. o c. 240 

tomes ooo,., This engineering fill factor Is au= adjustable input. 
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A typlcol Dl.C remolt cabinet £i~ for a large PI.C, such os the .. Lilespan-2000'', 

C4ll serve only up to 1.344 'inl'S. BCPM pta= a second cabinet to complete a 2016line 

system if applic.ble. Whe<.her more DLCs are placed an that CSA depends on "!tether 

sound engineering practic:c:s all for onother DLC or "!tether it is opltmol to dl\'tdc a 1.'Tid 

further, Into smaller ultimJtc: grids, each rcprescntmg a CSA. For cum pte. 11 IS possible 

for a single CSA to sen-e S,OOO customers if a large number of customers ore located in a 

single office complex. In this case, multiple DLC cablncWsystems would be install~'(! to 

provision the 5,000 lint'S. 

6.6 Fetdtr Cable Rrqulrrmtnt~ 

The type of cable used in the feeder $ysto:m is dctem11ntd b3~ed on the •pecified 

coppcr/111xr breakpoint. The copper/fiber brea~point is o um adju~tabk mput.H The 

default input for the coppc:r/libc:r breakpoint is 12.000 fcct. A coppcrllibc:r brea~ptunt uf 

12,000 feet requires placing copper In the fccdt'1' if the ma"mum loop length fmm the 

wire ccntt'f to ell customers withm an ultimate grid IS los than 12.000 (,..,, If the loop 

length for any customt'f in the ulumatc gnd nceed> 12.000 feel, fiber IS placed tn the 

feeder to serve oil customenl in the ultimate gnd. For oil loops, c~hk he)11nd the OLC' 

site is copper. 

Feeder abll'S are stud to accommodllte the number ofwo~tng hn.-s b3~cd on 

toll! residenttal, business, and special access lone> The si1e of feeder uhles ts b:l>Cd on 

tile numtxr of ac:1ual working ltnes adjusted by a \unable tnl,!tnttnng foil factor. For 

cxumple, nt on 8SYo engineering fill factor, a 400 paor ~able can occommodntc 340 

workin& pairs before increuing the cable size. The default 11ssumcs 1 7S~. engineering 

iill foe~or for the lowest density zone. an 80'~ cngtncmng fill foc:1or ti1r the nextt\IO 

IO\Il'St density 701\l'S, and an 8S" mgmccring fill factor for the rematntng SIX dcnsny 

.tOne$ These englneenn& fi II fact ora for feeder cable ue uscr adJUStoblc tnputs 

The required capacity for a segment of fibc:r feedc:r plant is d~tcnnined in a similar 

manner. l lowcvt'f, large DLC technology 41\d small DLC technology cannot share fiber 

strands because of different transmlulon protocols For large DLC system•. fuur libt'fs 

}4Th< Mod<tollo>,., tho u:on 10 tel ill<- rob<r Ina!. potnl bmtm> 6.000 («I ....S 1~.000 (M. l"m 

l .OOO flliHIQCJcmmu 
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can tarry up to 2.016\oicc i;l"lldt ~llu If the M'gmcnl cop;.clly c&cmis tim hmll. four 

additional flbcrurc reqwrcd for och incrcrn~t of 2,016 "'icc gndc path). For ~mall 

OLC systems, four fibers can curry up to 672 voice 11mdc p~ths. Lilc lar11e OLC 

systems, each additional inctremcm of 672 voice J;radc paths cupacily rcqu1res an 

additional four fibers. Tile voice grndc paths arc determined for each techno lolly by 

summing the lines by Grid ut1hzing the pan1cular technology and dl\1ding the sum by the 

electronic till factor. 

The toll! capaeuy for a fiber feeder segment IS the sum of the requncd large DLC 

fiber strnnds and requncd small DLC fiber st111nds. BC'PM 3.1 detmninn the number of 

maximum size fiber cables l!lnd the sit.c of the addiuonalfibcr cable to mcctthc capacity 

need~ of the segment. The fiber feeder cable site~ O\ailahlc in the Model urc 12, 18. 24, 

36, 48, 60. 72. 96, 144, and 288 strands. 

6.7 Distribut ion Plant Ocsfttn 

With the co~~ception of the ultimate J:Od> that rcmam m1crognds 1n 'lite, each 

ultimate grid, or equival~tl)',ll CSA, IS di' 1dcd mto four pot~ual d•"nbu11on 

quadmnts.JI The ultimate grid is quadcd into four J1>tnbut1on qu:~drunts ott he mad 

centroid of the ultimate grid which corresponds to the DI.C ~icc. Once the di~tnhullc:>n 

quadrant is formed, data on the road networl. i• u•cd 111 dctcrrnin<' the lm~th' 111 

horizontal and \'cnu:&l conncclmg cable and ha,~honc ond hr•,.~h cable ~or mndchnl! 

JIU/l)<>Ses. a road·rcduccd orc:a ~~ de• eloped Dllhc orcll cncompasscd by a 500 (cl()t buOcr 

along ach $ldc of the I ' able roads (e.g., e~clu(hng hm11cd access free" a)'!> an.l 

undapusc:s). White the road·rcduccd area is a Mmu<Ohon of reahty, Ill> ell>) h> 

conceptualize as a square centered about the road c~croid of the d1stnbu11on quadrant. 

The rond·rcduccd nre11 is equal to the Prell cncompas~cd by o 500 foot butTer nlnn11 cuch 

side or the roads within the distribution quadrant.~ This ;, •hown in FiJ;UrC s.s Ill 

Stt~ion 5.3.4. No distnbution facilities are placed "11hm a d1stnbution quadrant that 

H Uhmutc s,nds•i\idt arc cqu1nko.l co a m.crocnd tn utc. 11c: uu1td *' • ).lttJic dl\tubulklft 'l"~'w 

n .. l)'pKlllly OCC\II1I '" tknwr. u- lli'CU. 

a In.,..., .. ~. on uhnnaJ< ,nd rmwnalh< aut ora mlrn>an.l. a SOO foot INIT<t alona 111< n-...h llotthm 

a mirn>srid (ypl<•lly conapo!>do to 111 om lhat iJ ar<lln 111&n lh< .,.., of 1hc mtcroarod In '""h 
Cl'd.. the arc~ l1 1\CM tcdutcd lA Jltt~ Tbc Mock I eonJtflanJ the Mld·rcducrd 11e1 "'1h11 •• ..S.."tt "''' 

c.cc<d lh< a<Q oflh< rnt<rOjriJ 
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dbc:s not hnve any ronds, i.e. a non-populllted distribution qundrnnt. The location of the 

centroid oflhc road-reduced an:u (with respect to the ro:ld ce-ntroid oft he ultimate grid 
itself) determines the distnnce the horirontal and \"c:rtical connecting cnblcs must traverse. 
The siu: of the road-reduced area and the number of customers in the distribution 

quadrant determines the length of the backbone and branch cablc.11 The road-reduced 

urea is not used to locnte customers. but ns a modeling tool to dctcnninc likely cable 

distances required to serve eustomcn in the distribution qundranL 

In determining the nwmbc:t of FDis to install in an ultimate grid, the Model 

re.,.iews the cable sizing used In the Crld. When the distribution cable sizing cxc~'ed! 
I ,200 pairs. the Model places nn FDI at the road centroid "ith.n each populaK-d 
distribution quadrant. Thus. the FDI is plac~'CI ntthc ct'lltcr or the rond·rcduccd nrca. 

This is shown in Figure 6.3. 

"1 h<: I>K~bonc cable b not taprn:d.., •• to hove the apabiht) 10 ,."'< arn• out>od< ol the sryhtcd 
!quAre road·rcd'uccd ana. 
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OUTSIDE PLANT DISTRIBUTION 

FDI Loa~ 10 <ICII toloo-Empey o-nru 
(T ouJ Unc• > t200) 

..... 
.... ... ,,..... 

'" 

"''" 
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l m 

If there arc no roads, and therefore. no populauon loc:<~tcd withm a ran1cular 

dmnbution quadrant, no diSln'bution plant •s placed m that distnbution quldrant 

Horizontal and venial connecting cable hills the Dl.C to the FDI v. ithin non-en, pi)' 

qU~Sdrants 

\Vhen the distribution cable sirJng does not ucecd I ,200 p:tirs, the l'.lodelallov. s 

for co~t savings from placing fewer FDis. More prcc1sely, for ultimate grid~ that arc 

se-rved by distribution cablestolllhng less thtlin 600 pa1rs, the algorithm essenually 

computes the cost of placing a single FDI within those ultimate grids. TI1is is toruumounu 

to co-locating the FOJ with the DLC. In sucl'l cases. horizontal and \'C11ical conncctmg 

cable is placed from the ultimate grid road centroid to the road centroid nf ft non-empty 

quadr1111t's road-reduced area. This cond1tion Is shown 1n Fij,'Urc 6.4 
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flgurt 6.4 
OUTSIDE PLANT OISmJBUTJON 

FDI CQ.Locatcd with DLC 
(Total Lines < 600) 

..... 

~ ~, ..... 

'f.llt-l~ 
"" 

For ultomatc grids cont:uningline de1114nd bel\\ccn 600 and 1,200 lines, the 

algorithm essentially computes the cost of placins two FDis within tho~c ultimate grids. 

This is tantamount to the two distribution quadronl>J loentcd to the right of the DLC site 

sharing an FDl and the two distribution quadr.mts to the lcfl of the DLC sue sh11nng an 

FDI. Horizontal connecting cable coMects th: DLC to the FDis and vertical conn~'Ciing 

c<~bk links the FDis to the road centroid of the di>tnbution quadrant. An example of this 

is d~>plnycd on Figure 6.5. 
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FDI Shaft<! by~110 R•IJII•....S leO o(DLC 
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The baclbone ll1ld br3nch cable daStQncc:; "'"' c~kulatcd using the arcl of the wad· 

reduced area. While lhe cables might be ploccd m a dafTcrmtlocation. it as euy to thanl 

of a backbone cable as cman4ting up (non h) and down (south) from the centtr of the 

road-reduced area. Branch cable " placed at 90 de ;rce angles from the backbone cable to 

each tcnnanel. (S« Figure 6.6.) The final piece of dastnbuuoo cable. the drop, extends 

from the bn~nch cable to lhe middle of the customn'slot and is capped at 500 fc:ct. Lot 

si1e wuhin 1 distribution qlllldrant is based on the dastnbu11on qlllldrant 's avcmJle lot we. 

determined by dividing the road-reduced arc:a of the tli>tnhution quJdrnnt by the numhcr 

uflo.:<~llam,l.c. housing unit structures and busincssloca11ons. within that distribution 

quadrant . '11ius. lot size may vary across distribution qulld111nts within nn ullimotc 111111. 

SJ 000060 



BCI'M J I .lftxltl Ml'thrxlology 

f'laurc 6.6 

OUTSJDf PLANT DISTRIBUTION 

~ 

I 
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/ 
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As a n-a50nablenm check on cable rrqu~remenb. the Mo,kl con~traon• the total 

lcn111h of cables (including the backbone. branch. H'fllcal and honii\Otal ~nnno:tong 

cables) wilhin a diSirihution quadmnt to nut c.cccd the length (>f the road nl~" ork in that 

distribution qundrant. 

6.8 Distribution Equ lpmrn t 

Wi thin the Model there nrc 11 num~r of rules that arc used to select 1\j>Ccllic pieces 

of t'quipmentto ~ UJCd an the distnbution pl1111t Amnng those rules "nh the moM 

unpac:l arc: 
Walhin a grid. if the length of copper from the DLC to the last lot on a q~rantos 

less than 11.100 fl't't, 26 gauge cable is usc:d to serve all cu~tomcfl, In those 

cin:umstancn where the dostancc from the OI.C to the last lot is greater than 

11.100 feet, 24 gauge wire Is wed an all cables to and wathan the dwnbutoon 
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quadrant. Where dastances ~•c«d 13,600 fC'Ct, c~tcnded range rlug·ins arc 

ins1alled on lints 1h111 cxettd 13,600 feet. 
The mix of aerial. buried and underground facilities is dctcnnincd by tcrraml' 

and d~Mity" lpecifi~ 10 that grid.60 

Tmninals 
• Eltterior Drop tcnntnals arc provadcd at c3ch poant "'here dmps coMcct to 

bmnch tables and arc siLed for the number of connecting drops. 

Indoor bulldina terminals arc placed on each multi-tenant hutltling and arc 

slxed for the number of lines tcnninatcd at that locotoon 

Otfrermt NIDs arc U>Cd for busmcss and residence locataons On~ 

housmg ts included for each li,·mg unat or bus mess location. an Addataon In 

one protector and one intcrfac~ per drop p:~ar t~rrninated 

Terminal cent inpu11ablcs in,ludc enloe~ fur scparnlc ~"11lfi<'I1'-'111S of the 

installation process. 

C'oblcs ore sized a.sinl: the following baste rules· 

B1110Ch cable!~ are it Zed to til< number of patno for hou~ang umt\ and 

business lo:at ions (Thts calculataon llllC5th< numlx-r nfhou>mg units 

times pairs per housing unit and the greater of actual bu~mco.• pJtrs per 

lneotion or bwincss locations tmu:N p~ars rcr locauun.) 

Each backbone cable is ~i1ed to carry 112ofthc branch cubic poors to the 

FDI 
Cables throuahout th~ feeder S)'Stcm arc >liN based on the actual number 

of pairs used from lhc FDI bac~ w the >'\Itch " 

II Th< nature or the: tcm!n. I.e rocl y ... ndy. hilly etc. " lllun rrom th< StiiC Sorl Gco•rorhl (~ Ill TSOOI 
d.t11 bucd p<oduccd by th< llhot<d Statu IXponmcnt nr ll»r~<ultur <, •nd "&r.nc.J f.,r uch 

m.crothd In rnott caw:s.. • ~WJ~Ik mkqnd co,~u a .rncl(' tC'tTaln I)'JX. In the U\C thar mNr than 

ont t)'J)t o( l«nan i.J co\a-t'd ry aatnak mKrOp'id. a "'-C'•Jhtcd 1\C'n,c oftcm1n f)flt• '' capcwcd 
r ... lb< mt<TOJfKI. SIDU the: .... one upca or lnmn. <hlnJt> 1ft .!ope affect ublc lrn,th aad 

eou 

l911tc model ckfin.tt n.inot deruuy ZOI\CJ baMd on hna per squ ... C' mlk In addHI->n 10 rUnt miA, dC1'l\lf)' 

' '"" .nnuc..:n cable filiJ and plAc<tMnt ..,.,. 

.. More pr<Coscly, look up tabla arc u~l11cd that o;pcctfy aoble ml\ b&Jcd on ttmoln •nJ dcn•uy 

' 1 The numb<r of pailt ut<d,. clc1mnoncd by add•na lb< actuol nwnbn ofbv...,..,.. I>"'"'" lb< "'""beT or 
h<>u<!OJ UJ'UU multlpliC<I by 8 f.K•cr lhoi IICCO<Illl• ror lb< ""'"bn Of o«<ftd tuon (O< <o.;h IPWftl 
unu Th< model fl">'>do a -ood lll>C faciO< 011 a • lite S..clba<d"" ARM I~ onJ Ni l/\ d.tto The 

uqor can ule tbc default numb<T. anput 1 dofTcmn talc n~~mbcr, or <llf"'ltod•• iduol nun•l>n•., llw 

"tr" ctntct k\~1. 
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6.9 Distribu tion Cabl~ R~qul r~m~niJ 

The Model defauh inpuua.uumc tii.O p3irs for a res1dcnt unit and six pa1rs for a 

business unit. The number of cable pairs per rQidcnt and business unh is a user 

l)(ljustablc inpuL The Model uses the actual tnumbcr of business lines If it c:cccds the 

user adjustable line per business location (currently set ot 6). Using this design cri1enn, 

cables arc appropriately sized. 

6. 10 Loop L~ngth Calculation and Sp~d al Considerations 

To mcuurc the distonce of the loop length the Model :ldds the fullo,\lng 

dements· 

• Lmor d1514ntt of the f ~cr to the 1ubf~cr: 

•Lmcar distance of the lubfccdcr to the subf~cr pan 2: 

•Linear dist.tncc of the tubfc.:odcr p.m 2 to the DLC: 

•Length of the vmu:al cable: 

·Length of the hnri7ontll cnhic; 

•Half the length of the bnmch cable, 

•Holfthc length of the 'oac~bonc cable: ond 

·Lcnsth ofthe drop cable. 

The Model provides the user wnh the OJIIIUn of establishing n up on the 

maximum loop investment. The cap can be cnluated ato natJon.tl or "'1rc center lc\ el 

For example, if the user scu a cap at S 10,000. each loop "'hose m,·estment potcnllall) 

exceeds S I 0,000 is capped at S I O,OOll. Th1s c~p 1s a user lldJUSillblc input. One rcuon 

for ptO\idmg the option to usc a cap on loop tn\cstmcntiS to allow for 1hc poS-'1b1ht) that 

regulatory/public policy may limit the maximum investment lC'·cl per line that UOI\C.'r»1 

service funds con suppon. A second reason lfor the cop1s to nllow for tcchnolngicol 

allrmotivcs, such as a wirclm technology, for providing ba~ic SCr\ ICC bc.-yond liQmc u\cr 

Jf'lcd licd Investment threshold. The Model rc$uhs arc typically provided on both a 

c:~pped ond uncapped buis 

6. 11 Terrain 
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U.S.G.S. and Soil Comervation SeMee data for four temin charactmsucs that 

impact the stnlcturc and placement aiSI of telephone plant :m included as inputs to 

BCI'M 3. I by CBG and assigned to an uhimate snd. These te!Tllin ' 'ariabtes mclude 

depth to water table, average slope of the ground. depth to bedrock. hardness of bed rod. .. 

and surface soil texture. Combinations of these chai'I'ICtmstics determine one of four 

placcmc:nt cost levels. 

l'lacement Cost Levels (increasing ptaccme:11 dlfficuhy) 

(Nonnal) Neither water table depth nor depth to bedrock is within ploccmcnt depth 

(or copper or fiber- cable, omJ sur(acc sool texturc docs noi micrferc wtih plowing. 

Either son bedrock is \\ithin cable placanent depth or surface 5011 "'"Urc tnterfer~ 

w1th plowing.. 

liard bedrock is within cable pleccmmt depth. 

Water table as ";thin cable placement depth 

When both fiber cable and copper cable are placed together in on undcr11found or 

htmc:<l in~tallation. the fiber placement depth i• u<ed to detcrmanc: the platl'lncnt 

dofficuhy. 

6. t2 Addlrlonat FururcJ In the l\lodcl 

The Model rccogniLCS conduit and pole structure that IS shared "ith power a tid 

cable andustrics. Sharing of S1ruC1urc rules are lncat,'llan u= adjustable tables Titcsc 

tables Incorporate the Oexibility that was antroduccd 1n BCPM I I. For rhosc unfamlltar 

with that previous ,'CfSion. the SUUC1ure sharing 1npulS allov. the user to ha'c g~catcr 

control o,·er where sharing realty takei place. The user can set the amount of sharinJ; 'ln 

the trpc of activny incurred such as plow.ng. rocky piO\• ang, and cnble bonn g. 

6. 13 Oaralnput File 

All of the work creating the gnd systc:n1 and the feeder route dl~tl\nces" done 

outside BCPM 3.1 model using• combination of Mapinfo lllld C+ son ware. At this 

point, the data input file is prepared summari.zing infonnation about the grid layout and 

main feeder, sub(eeder and subfeeder pan 2 dcs•gn and dJstanecs. Whm th~ Model•• 

run, the feeder plant Is sized. llpered, and the cost dctmnmed. The Modelthm de" II"~· 

bu1lds, si1cs. and assigns costs to the distribution plant 
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SECTION 7.0 

SWITCHING 

7.1 lnlroducllon 

The: BCPM-Switching Module (BCPM·SM) is designed to develop pcr line 

witching Investments for Universal Service l-und (USF) applications ond tn pr. Ide t!tc: 

hu tS for UNE costs. The Model fully ~upporu o forward-looking eeonomir <OSt 

m .. >dology, and reflects genCflllly a,aifable dogital switching tcchnoloS). 

he Module was specifically dcsogned to meet the d~ign go.1h of the FCC as 

't~t<-d '' Vllrious Unh·asat '.-ncce notices. The goals mcluck 

• l>cpanne identification of host, remote. and )(Dndalonc S\\itchcs an.l clkulauon (>f 

costs specific to each type: 

• A~ccptQncc of data such as switch chas~dicauun. wire Cl'lltcr troflic chamctcri"ocs. 

and "'itch invC$tments from muhtple sources. and 

• Sharing of costs between the host switch and ct' nttcndanl remote ~w otch<"" to rcO<'Ct 

properly the efficiencies of ~uch amtngcmcnt~ 

BCI'M·SM mc:ludcs a number of capabohuc\ to m«t thC\e duccu• C\ Tite Model 

• Uses ~nate cost equot iom for host. stondolonc. and r<'tllotc '"itches Allowances 

arc made. to the extent fcutble. fort he input of uscr·dcfined S\\ otch equations: 

• Pnn•idC$ global data iopuu for those Sludy areas where specific dota arc not 

I\ aalable: (AU data inputs are available for tOSpl'Ctoon and can be rcpla•ed by the user 

as dC$tred.) 

• Can accept switch invt:$1Jilcnts from sevml sources: (These sources could be eothcr 

the Model's internal switch equations, data pro\'idcd froiT1 FCC data reque•t>, ur 

invC$tmcnt results from Audited LEC Switchong Models (ALSMs)) 

• Analy7es input data fi la to dett'fT!line whether switch capacity constraints have bt.-cn 

exceeded for any wire center, and If so. places an additional switch in that" trc center; 

and 
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• Detennincs the realistic ponion of each switch ~nribut~blc to basic telephone smicc, 

by means of a process thltt calculates specific invr.tmcnts for a set of functionally 

significant Investment m tegorics (e.g. !he line ron.) 

7.2. BCPM 3.1 Enhanctm"'u 

llCI'M 3. 1 iruroduc1:11 n number of m~jor innovations to the switch cost approach 

used in BCPM 1.1. The most lmrona11t chmges Include: 

• The BCPM 1.1 S\\;tch CUI''C made no distinction bet" ccn host and rnnotc s"otches. 

BCPM has separate switch models f.>r hosl, rnnote. and standalone S\lllchos. 

• Where llCPM 1.1 estimated o single total switch on vestment. OCPM 3. 1 cnlculutcs 

switching investments for each of several $\\itch functional investment categories. 

using a separate alt'-e for each category. This allows OCl'M 3.1 to accurately 

identofy, for each central office, the ponion of tn\CStmcnt that suppons unl\crsal 

scrvocc. In addition. the swnch can be accurately partohoncd into non-traffic ~itivc 

(Line ron) ond troffie se-nsitive onvestmcnts. DCI'M 1.1 pro\·idcd a slnylc input that 

allowed the user to specify the pcrccnt oft he aotol switch, investment that wus local. or 

unh erul service. 

• BCPM 1.1 switch cur>-cs cstonotcd switch funcuonalon' estmcnts ba~ only on the 

number of lines in the office. ln conlniSt. BCI'M 3.1 USC$ a ' 'aricty of on puiS 

oncludin11 call rat•~. usage lcvcla, and number of trunks. us well a~ the nurnbcr of 

lines. OCI'M 3.1 allows onput of usage levels fur uni,•cr'<DI scrvoce that cnn be 

ondcpmdent of !he usage inpuiS used to mgmecr the '",ach US3gc on puts con be 

doslinguoshcd by ft:Sidenct and busrness lines tf dtstml Many ®Ill ittrns aan be 

input on o state-specific cndlor ,..,rc-ccntcr specofic b:uos " 'ith o "(allb4d." feature 

that allows the Model to usc the llote-level inputJ on tl10~c cases where wirc·ccntcr 

inpull ere notnvaiiDble. 

• BCI'M 1.1 was based upon a sample of switch tn\Citmcnts that include-d DMS-100 

and SESS swnches. The sinaJc swotc:b alt'c, however, made no duunctoon bet-.ccn 

the'"" awnchcs. BCPM 3.1 Ia also biiSCd on the SI:SS and DMS·IOO '"'tchcs and 

in addition, allows the u:scr to specify c switch vendor. if that infonnotlun Is D\ utloblc 
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BCPM l l also provides the Uler an add•l•on~l•wtlch curve thai rcnccu !he co~1s for 

smaller swilches. 

• The BCPM 1.1 model was developed using rcspoMCS 1o ~ --a e:;;t of Brttd .. da1a 

request ~110 the LECs. This de~ a request asked for discounted unit 10\"estments 

produced by SCIS runs. The resulting model in essence produced on n"mgc 

discounllcvcl for the companies polled. OCPM 3. 1 is based on o slmilordato set 

produced by the BCPM sponsor companies (OciiSouth, Sprint, U S WEST). Titc 

sponsor companies provided non-discounled swilch investments for usc in the swnch 

curve. The in\'cstmcnu were produced with SCIS runs, cxcepl for !he US WEST 

in• estments. "hich were produced wilh !he S" itching Cost Model (SCM). 

• BCPM 1.1 U$ed a single means, the swnch curve, for estimating "ire cnner S\\1lch 

tnn•stmmts. BCPM 3.1 can usc se\'cral soun:cs of 10\CStmenlS to detcrmtne USF 

costs: the switch regression curve, dircet 10put from an ALSM, or total Sl"ilch 

IOVffimcnts from lillY other source. BCPM 3.1 can p3flition the in"eslments from 

other sources by funetion~l inves1ment cotq;ury. producmg accurute c>limoles of 

umvcrsol service investments by switch. 

• OCPM 1.1 did no! hove on algorhhm to limit "'ilch si1cs. OCI'M 3.1 hn' the 

copDhillty 10 scan the inpullllblc 10 determine whclhcr !he cnpncny con~lratnts lor uny 

gh en wire ccnler have been exceeded. If o wire cenlcr has more than n user-dcfinl'tl 

number of lines. !he Model auiOtnJtllcally tnscrts ~new S\\itch entity. Thts Cl\ crcumcs 

a limital:on thai caU$ed <tmplc swttch cunc model' 10 crcalc ··switch.,. .. " tlh 

unrcason.1bly large amounls of hnes or uugc 

7.J S"llchlng Ovtrvlt" 

The modern digilal swi1ch is in essence a spcciahled mmtcomputcr. Like all 

computers, h has o ccmral processor, iniCrfiCQ tO the oul>l~< "orld. ond intcmul d~•• 

c:h~nncls which carry digi1ol messages (In this case 1elcphonc calls) from one component 

to onolher. To understand 1hc swilch cos1lna methodology prescnled in this document, 

i1 is imponan11o fim discuss the buic func1ions and components of a sw11ch. 
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7.3.1 Snlrth Functions 

Central Office Switches provide the Qonn«tion between~ ~ub~nbcr's local loop 

(access hoc) and the outside "orld. Modem dig1tal S\\ 1tchcs can lulndlc \'Oitc, data. and 

'ideo sigilli IS as they link telephones. fax ma..-h.ncs. and QOmputns toa;etha on the public 

switched network. The funclions pcrl'onncd by ow1tehcs for local scn1ce include. 

• Line Termination, or local interconnection to an cxchlUige circuit (local loop). 

• line M, nltoring. to ensure thnt requests for service (off hook) arc reliably ~crvcd; 

• U5age Call Processing. Routing. und Completion: 

• Interconnection to oil Telecom carriers: 

• B1lhng and Mamtc:nancc: and 

• Vcn1col Services and Features. 

7.3.2. Rate Elements Supported by S\\ltehlnll 

Some of the pnmary nct\\url. cost and ntc clancnh >Upponcd h) central office 

5\\itches mcludc: 

• Line Pore. 
• Line U>4gc. 

• Trunl. Usage. 

• Local Tandem S"itching (Pan of Common Tmmpon), 

• Custom Calling. Centrex. and CLASS Fc3tur.-.. and 

• S1gnahn;; (S1gn3hng S)slan 7) 

7.3.3. Swlt rh ArchlltCIIIrt 

Modem digital S\\itchcs arc bu1h in a modular f3lh1on aliO\\Ing an) i\\llch w be 

contigurcd m a \'aricty of dilfac:nt ways by QOmbinmg \tandard componcnu Th1s 

axnnlls the s"itch to be dcsisncd cffic1c:ntly and llc~1bly. and to grow as needed to 

suppon new subscnbcrs and services. The same bas1c eomponc:nts can be u<cd in 

different roles. For cxamplc,l.lnc Termination Unit• nnd Lmc Conccntrutur Module• are 

u5<'d in hOJII\~itchctto terminate tubs.:nbc:r hnc:s. \Vl•rn placed m a remotr hut and 

connected co the host switch by umbilical trunks, these QOmponents can funcuon u 1 

remote "s" ueh". In many cases. 11 may be more n:onom1cal for the tctcph<>nc romp•n> 
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to place such o mnote than to inslllll DIJI'ltl Loop Carner equipmmt to sen·e the same 

su bscn bers. 

Typical Sw1tch Architttlure 

r ""'* -· ...... 
-"' ....... 

'-=-...._.u--~CF-

·­....... ......... 

The orchheeture or a modem dis•t~l switch eon be dc~~Cribcd g<.nerically as havmg 

three componmts: the Cmtrol Processing \lodule, 'he Communicottion> Ncl\\orl. 

Module, and Interface Modules. These t~rec: modules perform. respecu•ely, ccntnl 

control. cmtral call process mg. and hnc llrmmahun ·~upetvi••on. The li~O most common 

end office switches in dcploymentm lhe U.S are the Lucent SESS~ and the Noncl 

D~1S·I001). 

7.J.3.1 l nlrrfacr 1\lodulr (11\1) 

The lncenacc Module (IM), known u the Persphcral Module in che OMS· t 001\1 

and chc Switch Module(SMI in the SESS®, contain• Line Tcnmnotion Units or l.mc 

Cards, Lmc Concentrating Modules, and Dig;tal and Analog Trunk interfaces. Lme 

Termination Units provide the dedicated circuli termmacion betwem the cuscomcr und the 

network. l.lne Conccntr~clna Modules bundle or funnel the individual circuns inco 

spcc.:h hnks v.hlch conned to the Comnumauoo Module Typ1cally. tht IM pr \idh 

63 000070 



BCI'M J I ,\fodt!l M~thodolo~· 

one speech link for every two to Sl~ line temunouons Tnml.. tcrmuultlons. ho"C\ cr. on: 

nor conccnltlllcd. The I M providc:s 11 hnt llfC ~no" n m the ind~ AS the hasic 

BORSCHT functions oftuc swllch: 

• !!nuery. 
• Overvoltage {protection from power surges), 

• !inging (power ringing), 

• §upcrvision, 

• ~oding/Decoding (analog/digital commion). and 

• )iybrid resting 

Many, but not oil, IMs have limnro intern~ I en II pruc~s.on& carahthty wluch 

allows them to connect calls which originotc and tenn inatc " 'irhin the IM c1cn in the 

event of a failure in the host 5\\itch. In paniculur,thc ~f:SSR lw micropr.~C:SSOil 

located within the SMs which enable n luge pmpot1tOn of calls to be: handled 1111hout the 

io>-olvcment of the central proccs5ing unit, or Admtnt~lrulton Module Thl\ 1s not 

ncccu:uily a supenor dcstgn feature. but it doc~ hn1c •mponont•mphcat•ons in the 

dC\clopment ofo valid cost model. 

7.3.3.2 Communln tlon• Network l\lod11lc 

The Communications Network Module (CNM). ai!O kn0\\1lll.> the Nct"or~ 

Module (NM) tn the OMS· I 00~ or the Conmuntcalton• 1\lndule tn the SE.S!>l'., ts 

responsible for pro11dtng 'pecch hnks bet"'~"" II\ I> llts the core of the ttmt-dl\ tSton· 

mulliplexed swllch fabric whteh rfficiently connr.'ts and control! all of the maJor 
clcmcnl$ of the digttol 5\\ itch. The CNM abo tran~mn• the mcssago ~<htch pass 

between the CPM and IMs to coordinate call rrocc>'lrtg and odnunistrnlt\c functions. 

7.3.3.3 Centrall'rO<t'nlng Modult' 

The Central Procnsl!IJI Module (CPM) composes the Admtmstrati' c Module tn 

the SESS1>. and the Cent,.! Control Complex and lnpui!Outpvt Controllers tn the OMS· 

I 00&>. 

The CPM is r"'ponsible for the establishment and coordination of cunnc•"liotu 

though the switch. II sch UJ' internal connection I bctll'ten lin~ fnr nuru·~lli!dll•II IJ and 
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berween lines and rrunks for mrcr-switch calls II as rhc crnrr.J! collccrion poml for balhng 

ond pc:rfonnancc infonnation and pro\·id~ intafoctllo the c~tcm~l b1lhng and 

performance monitoring systcnu. The CPM provid~ ll•c inu:rfAcc wirh !he SS7 ncr""'*· 

Maintenance And admlnl11n111ve functions. such IL~ lhc csrablishmcnl of ~-ussomcr ~crvacc, 

Arc conrrolled here. 

In grncn~l, rhe CPM of !he DMS·IOOl!. is more ln\'OIHd in rourinc ull processing 

!han char of rhe SESS®. In Lhc SESS-1', most call pr~smg JS hAndled by dailnburcd 

microprocC$$0rs loc~ltd in lhc CNM and lilts. 

7.4 S\\ilcb l\1odtll\lcthodolo10· 

7.4.1 Onnlcw Of The Process 

Although rhe process of detcrminang J1Cf hnc S\\ alchang coSis for unl\ cr,;sl -.en ice 

mrnils numerous anlllytieal steps, il can be SU'llmllntcd an rhrcc mn;or p~= 

• Firsr, rhe Model compiles the swll:h·SJ>Ccilic dQID mpurs 10 be u~ fm 

lnveslmcnt devclopmcnl. 
• Second, DC I'M generates IOtlll swuch ln\C>Imcnr~ hy funttaonal ,·alcgury 

(FCA n for each swuch. 

• Third, the Model uses tbesc FCA T '"' csrmcnl• 10 gcncralc a Busy lluur una! 

invesrmenl for ach b:uic 5"ilch furcuon. ho-.'<1 on rhc suh....,rabcr ulhng and 

u<agc rolcslnpul inlo lhc Model . 

Aggrcgaling rhc costs 11.=ciatcd wilh rh.: requisite swalch funcllon~ produces the 

switching in\'tslmcnt per line required 10 pro,·ido basic service. For example, Uni\'crsul 

Service requires a line pon on the swileh, usage of the ccnuul processing module, line 

and rrunk CCS usage, a.nd SS7 usage. BCPM dctcrrnancs for ac.h of rhcsc '"' cs1mcn1 

C4tcgorics what quantity of unit investmcnl, by FC AT. as aunburablt 111 unau•rul \t'l'\ ace 

These ID\'tslmml "budcts" arc then restated una pcr·hnc b;uiJ lor unaHn.ol \t'l'\acc 

The following ourlincs this lhrcc: Slcp proc:~s in grcntcr dctoal. 
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1.4.2 Input DcHlopmcnl rroc~u 

BCPM compiles its Common language Location Identifier (CLLI)·Sp«tfic 

Inputs into a 5ingle input table that dnves all of the mvrs1111rnland cos• calculations. The 

index field that makes C4Ch row of cbta unique is the CLLI. The CLLI, li051 CLLI for 

mnotcs, Rate Center, and number ofworlcing lines are always llll:en from the "an:a Raw 

File" also used by the Loop, Transp<•n and Signaling modules. The S\\;tch type (SESS or 

OMS), percent line fill. number of calls and CCS rcr residence and business line. and line 

to trunk ratio are token from the USl.'l' Datil file where possible. The User Dolll file can 

include the$C data items for c:ach CLLI. If the User 03ta file docs not tncludc ~tny of 

these items for a gjven CLLI,lhen •he Model populates the tnput!Able \\tlh the 

com.pondtng defaull data value fram the Stole Default!> table. 

BCPM allows the user to drive switch total investment calculation' and Uni,crsal 

Scn·ice suppon calculations wnlt user inputs for calls per line or usage per line. The 

Model COJn be optioned to usc a single input pammelcr for calls per hne and a smglc mput 

parameler for CCS per line. These inputs arc to\.c:n euhcr from the Cl.Ll·spccific data 

file or stole spcctfic dc:faulls. They ore the values from which the switch ts cngmccred, 

and which drive the ALSM investment calculauons 

Allcmath·cly,the u5er can ?rO\'tdc usumpuon• or prcsmbed 'alue• for the 

number of calls per line (by residence and bustnes5) and nunutes per coli (ratdcncc and 

business). The$C inputs arc: provid:d from local and tolls nlls. The Model nn usc: 11 esc 

inpul1tO csltnUile total switch in,crtments (using the ~"''''h cune) and to develop the 

Universal Service support investment amounts. II "recommended, however, that 

engineering Inputs be used 10 estimate the total switch investment. Thts ensures tluatthe 

Model produces total switch investments and untltn\tslmrnts t!UII accurately reflect 

engineering Judgment. 

Iliad mum Switch Slu .. The user can define the maximum s"itch ~11c by ~cuing 

limllS upon three switch parnmctent: Number of tine~. 'l'uta1 Busy If our CCS, and Total 

Busy I lour Call Aucmpts. 11tc aljlorlthm detcnnlncs values for each parameter u>tng the 

pubhc Input Data accessed by the 1\todel. AU lhrcc input pai"'UUIdcrs arc based upon 

separate in puiS for residcncc and business lines. If a "tre co:ntcr exceed> any nne of the 
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paramc1m.lhcn the sub-routine may anse11an addallonol s"itch or S\\iaches and e1·cnly 

sprgd OUI the: l.OUIIinc: dc:mllll~ 01 I he locallon omong oil ~ssigncd "'a aches or rcmo1cs. 

Surrogatr Switch Vf:odor Aulgnmcnl··lfS\\1ICh Vendor I Type is ancludcd as 

pan oflhe 13CPM Dala Input sarcam, 1hen ~whchcs and remotes ahat do n<ll maach 1he lwo 

available op1ions for swiachcs (i.e:., SESS®, DMS·IOOl!l) and rcmo1cs we a"igrwd a 

proponion of each swilch vendor 1ypc: bast'd on slale·spc:cific marlcct shares ~pc:cificd by 

I he wcr. For example, if a 50%/50% share is inpu1 as dcfaulm. I hen the swhch in\'c:Simenl 

for ahose swhchcs left undclint'd is a wc:ighat'd a1cnage ofSESS and DMS-100. 

Drrh·cd lnpuu-13CPM determines \\hc1hcHach S\lilch i• a ho>l. rcmolc. or 

slllndalonc based on lhe CLLI and Ho51 CLLI fields If a S\litch has a llo51 CLI.I.ahon 11 

as 14ggcd as 1 remote. If I ~itch lias als CLLI dcsagnaacd as 01ny oah~ S\lllch'• hnsa 

CLLI. then 11 is lasged as a host. Otherwise, alas lagged as a standalone 

The num~ of residence lines and busanc's lanes as obaain<·d from 1hc OCPM 

Loop module. Engineered lines arc cnlculalcd from wor~mglinc:s and 1hc pc:rccnl fill. 

nac number of arunks is calc'lllalcd from a he loncllrunk rulio 

7.4.3 S\\llch Functlonal lnvtslmcnl Ocl'clopmcnl Proccn 

The objccli\'c: of a he firs phase as 10 de1crmane I he 101011 •" ilch 10\t'Simcnl (an 

doll,s) associaled wiah rach. S\\ileh funchonal caacgory. for each CLLI und~ saudy. Sax 

s"nch funclaonal calcgorics ha1e been adenlafied. I) PrOCC$SOr Rdaacd Co>l; 2) I one 

Tmmnauon • MDF and Protector; 3) Lane Pon Co;a; ~) l.me CCS Usage; S) 1 runt.. CCS 

Upge. and 6) SS7. Thc:se fundonal ca1cgoncs arc dcsagncd >pc:calically IO 

accommodale and be: compatible wilh lhe cxlcnsavc mndehn11 wort.. previously performed 

by companoc$ such as U S \VEST and Ocllcorc. 

Funeaionul invesuneniS an be developed via three daslincl methods. The linn 

melhod utllltcs lhc OCPM lnvcstmcnl Devclopmclll l'nxc~ within BCI'M. 1 he \I!COnd 

mclhod develops functionAl investments wilh an Audiacd LEC S\\iiC.hmg Model (ALSM) 

lhal c:an be: Input directly Into lhe Mockl. The lhird method uses a lotal swatch an\csament 

from nny other soun:c, such as r<'i!UlaiOf) rqiOrU filed by loc.al exchange cam~s The 

a hard method ~les 1hc 1otal ira cstmct1t dollars anlo funcuonat alt).oonn based on 
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category percentages developed within !he Function~l lnvcstment Dc•clopmcnl Prc>Ce$$. 

BCPM allows the user to incorpoi"IIIC a mixture of functional investments from all three 

sources within a model run. As a dtf£ult, BCPM calculates its o"11 functtonal 

in,·estments for each CLLI being ~tudted in the run The user has !he option of providins 

A lSM and! or other invesllnents for each CLLI. Before !he univasal set\ icc 10\CStments 

are computed. !he Model chooses !he invc:sunent source 10 use for e.leh tndt\ •dual CLLI. 

7.4 .3.1 BCPM Method 

The first approach, The BCPM ln\'e~tmcnl OcHlopmcnt Process. b most 

appropriate 10 usc when detailed &pcci fic switch by\" tlch data is una\ atlablc The steps 

in the BCPM lnvc:sunent OCVl'lopmMI Process nrc. 

• DDIU Collection 11nd Rcgre-sion and 

• Functionallnvrstmc:nl Development. 

The Datil Collection and Regression procc>s. "hich is pcrfonned outstdc of 

BCPM. results in a set of regression coefficients and C\IUDitons that fonn ">"itch curves" 

for host, remote, 11nd stondalonc ,,vt:chcs. BCPM tnk~'S thc>C switch cur\'es ns mpul and 

combines them with switch· specific data, such as the numhcr uflinc~ un •·nell "''itch. t<• 

produce the Functional Investment by category for cuch switch. 

7..1 .3.1.1 Data Collection and R~rrulon Prouu (S\\Itch Cone Oc\clopmrnt) 

Initially, BCPM Sponsor CCimpanics pru\·tdcd non-di~'Ountcd IOtall'unctional 

investmcnlll for statistically valid u.mplcs of 5ESS1'. and DMS·I00!\1 )Witchc~. and the! r 

associated remotes, covering a reas;~nable range of switch sizes and t<-mote sues.'1 (The 

data pro,,ded includes vendor pro' ided Enginec:nng. Furnished. and Installation, EF&I .) 

The Sponsor Companies developcc. these in• cstmenl\ by running A LSMs ustng detailed 

engineering data for the switches r.udiod. This data tncllldcs the total sw11ch tn\cstmenu 

for each of the Functional lnvcstm :nl categories outlined above:. 

Each Functionallnvellmcrt sample is used as a dcpc:ndent '"riable tn a regressiOn 

function Rearessioo analysis c:nta Is regressing total switch tn\-estmc:nl u11l111ng a set of 

multtple mdepc:ndc:nt ,.,,,,.bles. q; number ofhncs, number of trunks. that c•plam 

chlltlJ:CS in total sw11cb invc:stmen1. The ~on cocnicirnu indtcak ll1c: dnllar .hangc 
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in tollll switch investment for a one umt increase m the tndcpcndcnt vari~hlt. for 

example, if the coefficient on number oflin~ 1s 17S tluslndicatcs that in~-rcosing the 

numb<:r of lines by one causes a Sl75 increase in total'" 1tch in•·cs1mcnt Once th~ 

coefficients hive been C::Siimtted, dcuilcd doto on 1hcsc Independent • orioblcs for spcc11ic: 

scrvina wire centers enable the anal~t to es1imate the Iota! S\lltc:h cosrassoc:latcd "ith 

that scnoina " ire center. 

The dependent variables arc rclJrc::ssed against the following independent 

variables: 

• Standalone/Host/ Rcmo1e lndtcato-: 

• Number of Lines; 

• Number of Trunks: 

• Busy Hour Calls per Line; 

• Busy !lour CCS per Line: ond 

• Swltt'h I Remote Vendor /Type. 

The ALSM runs also collcc:l appr.~priate mfunnat1on on the >"Itch (data thai \\111 

be ovoilablc in the BCPM public datil souc~) to allo" fun her anai)>IS of udd1t1onal 

faclors rein ted 10 the cost of swuehing. 'I he;.c nnai)>C' arc d1~c:usscd m the S11 itch Cost 

Refinement section b<:low. 

This regression process multi in. coc:Oicrcnt matnx ofSII otch !'unctll)nal 

Investments by BCPM lnpul Dalll type (e.g .. number of hncs. CCS per hn<'). Thrs 

roc:fficient matnx is supplied as an mput table to OCI'M The user can 'ubsmutc other 

known relationships for the values in the C:()Cfficlent matrix table. Couuon is od\l~cd. 

howe~·cr, II.{ the investment results are highly sen!lll\c to some of the c:oefficrent values 

The user should thoroughly understand regression anai}SU and the effect of each 

coefficient and eonsUinl in the table be: fore attempting to substitUte • alucs 

7.4.3.1.2 OCPM Investment Ocvclopmtnl 

This pfOQCSS acatcs rhc default ini'CS!mrnt \llun for the funcllonulrn,cstmcnt 

categori cs. 

69 000076 



BCPM J I MtxM Mctlrodology 

Once the n:grnsion cocffiCJer"tl4blc lw been dt\ doped from the sttp oho' c. 

preliminary switch funcuonal investment$ nrc developed The BCPM Input Data value> 

(either user input or nows from other 3CPM system modules) for each smtch ond remote 

CLLI for the S1udy orco ore multiplied by their .,.,,.,..,ponding regression coefficient•" 

Some of these BCPM input data values con be the some as those used to develop the 

regression coefficients, or can be state or national default \1llues. as ll\'atloblc. The 

detailed sttps in developing the in\'CSiments ore: 

Calculate Totalfn,-ntmtnts and Bucl.tl Ooll1n- The total in\CStment and 

each bucket investment are calculated by multtplymg each category's cocffictcnts by the 

corresponding switch specific doto inpuL The Model ~elect$ the proper set of coefficients 

(stondolonc. host, or remote) base on the switch type derived in the input pmcc~•. For 

cxllmple, a $tandalone switch ln,·esunent might be S3m plus SJSO~inc limes the number 

of lines plus $550/trunl: tunes the numbe- of trunks. The Model difTl'fCiltiotcs bct\\ctn 

SESS and OMS.IOO switches by md:JDg the S\\llch type a dummy \"anoblc If the swttch 

IS 11 SESS, for c~ampk.an oddtttve or a credtt mo) be opphed to some of the cucOictcnts 

If the switch \'cndor was ten undefined in the user datntable,thcnthc ~lodcl uses 

switch morkC1 share fer the dummy variab1e. ~or "'ample, the SESS addith·e for the 

cons14111 coefficient of the total investment ~-quu11nn might he ·S I m. If the switch were 

undefined and the user had specified a s~;, ntar~et •hare for SESS. then the atld uivc 

would be ·SI m • 5~'o or ·S0.5m. 

The exccptton to this coefficient pro.;...,,., the SS7 bud.CI. "h~<h i> tre•ted (IS 

a const411t investment b;uc:d on a global user anput 

Adjust Bucket Dollars·· The indhidual bucket estimations, "hen ~urnnu-d. 

produce a tGilll investment that is slightly daiTcrcnt from the dirccttotalln,e$1111cnt 

estimation. The individual buckcu cqullions tend to be somewhlltlcss precise than the 

total CSiimation. Thertf~. it is necessary to adJUSt each buckCI shAre to en\ure thllthe 

indi•idual buckwsum to the ecrrcx:ttotal. Thts "done b) dt' adin111he >ummtd hu.~ct 

total into the CSitmatcd tollll to ««te an adjUS1mcnt factor. The adjustment factor ts tJien 

applied tO the individual buckw to bring them mto alignment. 

Apply Dlscounts··Tiae final s1cp in BCI'M lnve$Uncnt Oc\'cloprnentt•tu npply 

the company·speclfic diJCOunt factors to these lnvcsuncnts. The discount factors ore 
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based on \'endor discount levels supphed to an mputtablc by the model user. The 

d1scounts are muluplied by a set of Diseoum Adjustment Factors lh4t are supplied" ilh 

the Model to produce an effective diseountlevel by FCAT. The cffceli>"c di:l'lountlt''CI 

by FCAT varies because vendor discounts a.re applied to ma.~erial items only. The nho of 

muteria.lto vendor labor and installation varies by FCA T. hence the difference in 

effective discounLS. The Discount Adjustment Factors arc the result of a. specia.l &cudy 

performed by BeiiSoulh. This study compared the nvcruge effective discount level by 

FCAT to the non-discounted investments for n sample of -central offices ofvonou~ sl1cs. 

The Discount Adjustment Factors nrc specific to the switch vendor and type 

(ho~t/stondnlonc or remote). 

7.4 •• 1.2 ALSI\Il\fethod 

The ALSM method an be implemented "hal dctt~led ~itchmg 10\C)tment 

infolllU\tion is available for each specific switch. Th1s 1s t1lliaallylhe aase "11h larger 

LECs and is gC11CT11llylhe output provided by their rcspecti>"e ALSMs. (This method 

may typically be used in state specific hearings dcuhng with UNEs). If th is approa.ch 1s 

used. the ALSM output is input directly into the Servtcc S?Ccilic lnve51111Cill Process 

through n spccia.l input table. BCPM combines the toUII switch in\'estmcnts from the 

ALSM output into the set ofBCPM investment buckets. Th~< AlSM in.-~tments tnput 

should be discounted using company-specafic doscounts an thc"'r dc,-clopment 

7 4 3 3 Smoll S" itch Option 

Thos option allows the model to access n '" otch CUf\ e spec• fic:~lly de\ eloped to 

rcOeetthe costs for small host, standalone. or remote swotchcs." The user an specafy 

thresholds for defining a "small" switch bued on line si1~. or Cllll use default uluc:s 

7.4.3.-4 O ther lnvtStment Method 

., Tho SW>Ieh C..Ve UMd In this proceu wu developed by 0.. David ~ble ol Quee,. ColleOe 
II waa ptesentld to tho FCC by 0.. Gable on Augutt 20. 11191 in a o,tuc1y t.tled •ftt""'""'' 
tho Coote ol Switches and Cable Bated on PubliCly Available Data • Tho atudy waa bated 
on a tegtession analylls uilng data prOVIded by tho Rur.al Ula ly SOMU (RUS) fOf about 136 
I Witches 
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Thi• mclhod llllows for t1e input ofin,cstments from sources other than BCPM 

or the ALSMs. A spceialt~blc t$ provided for lhc input of o mot Ill switch uwcstmcnt. 

This Investment. as with the other~, should be vendor E.F.&I. ond should be discounted. 

The user will need to identify lhe switch u ho:.t, remote, or :.tand:!lonc, and identify the 

vendor i {possible. BCPM sep.trotes thts total in\ cstment into function.tl mvcstment 

categories using a percentage of investment by category developed 1n the BCPM 

Investment Process. An intamedfate calculation in BCPM computes the n\erage bucket 

shores for thot area by Standalone, Host. ond Ren1otc switches. 

7.4.3.5 Snht b l n,·cstmtnt R~nn~m~nt Proec•u 

This process sei«U the appropriate set of 1\\ltch FCAT invntmenb (OCPM. 

ALSM. or Other) lobe used In the linal suviee in1 ,..,tmcm process The rcsull is a 

matrix of valld4ted Total Switch Functional lm·csuncniS by CLLJ code and functional 

category. If FCC or olhcr d.ata have been supplied via the Other ln,·e\trnent l'roccss. then 

that data will be selected for each CLLt lf1uch data ho\C~ no t been mrut foro CLLI.the 

Model looks to sec whether ALSM data have been supphed. and if so. utclthc ALSM 

®to. If none of lhe alternau ve data sources has been supplied. lhe output from the OCPM 

Functional Investment Process posses through. 

7.4..1 S~n lc~ Sp«iOc ln''t~tmtnt Dr,·tlopmtn t Process 

The purpose of t he Scl\•tcc: Specific lnVL'Slnll'lltl'roccss ts to calculate the per unit 

switchmg investments for univcrJ~~I service. The switching tnvestments nrc later 

combined wilh oth~ investments. for example tmn~pon und stgnalins in'~"''""""· to 

produce o comple1e cost )lud) for the SCI\icc or rate element. 

7.4.4.1 Unitizing Pr~ru 

Titis process breaks the Installed Total Switch Functional Jn,·estments down Into 

Unit Swttch Functional Investments for each CLLI code. Farst. the Model"'~' a'ide the 

pomon of total FCAT investment thlt is not related to butc alling For c\lrnple. b~cd 

on the Ft"ature l.o:ldang Muhiphcr,lhe ModcJ an define that 2~8 of the Processor 

Rcl3t<d category mvcstmenl is related to fc!itul'ti. That portion ofin\'cStment 1•ould be 

72 000079 



BCI>tof J I Modrl MNhodolugr 

excluded from the basis oflhc Processor Related unnm•·cstment The unllttmg IS 

~~omp!i5hed by dividing each of the total FCAT in•cstments by the eapmty cons1roin1 

rclcVlllltto that ealcgory: 

Funcdonal C.tqory Divisor (Capadty 

Conllralnt) 

Processor Related Number of Busy Hour Calls 

Line Termination· MDF 8: Number of Lanes 

Proteaor 

Line Tcmtinalion • Line Pon Number of Lines 

Line CCS Number of Line CCS 

TrunkCCS Number of Local Trunk 

ccs 
SS7 NumberorDosic Busy flour 

Calls 

Each call local placed by a telephone subscnber rcqu1rcs either ""o or four end· 

office processor call setups. depending upon "'hethcr 1hc call is inlru·oflicc or mtcr· 

office:. fflhc cAlli~ inlra·orflcc,lhcn originating und 1cnnlnmtlng cull setup' ore required. 

Each inter-office call requires the originaung/tcmunuung ~CI\JpS, plus oulgomg and 

mcoming setups, for a total of four call setups. The number of Busy Hour Calls per Line 

1s computed by adding ll e origuuting. terminating. outgomg. and incommg cull setups 

for ea~h line. Ea~h type of call setup is consadercd one t~etion or -call" for the 

purpose of this calculation. This number as dcn•cd by first computmg a "'"111htcd 

number of BH local calls foil' residence and busine~s. The weigh"'<! number of OH toll 

calls then is comJIUicd. The number of originaling & t•'mlinoung cnll nncrnpts is 1hc tolOI 

of local and toll calls times two. The number of oulgoinglinc:oming calls as dclcrmincd 

by multiplying the local inleroffioe calls (compulcd from a doefaull table inpul percentage) 

plus the toll calls lim~ two. 

The number of Line CCS is computed by muluplying the total rcs1dencc CCS per 

hn< (local and toll) by the number of ruidence hnes and the number of husancs• CCS per 

I me by the numbc:rofbusincss lines. The total Trunk CCS is computed by muh!ply~ng 

the Clllculalcd number of trunk• by the average CCS per trunk. astute defouh Input. TI1e 
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results of the Utilizing Proc:e$s isa matrix ofUnot Functoonal Switch ln•·c:stm•nts by 

CI.LI code and functiolllll category. 

7.4.4.2 C.lculatc Unlvrrsal Servin Portion or ln•Htmtn t b) Sl\llch 

The next step is to dctcrmine the total in,·cstmcnt attributable to univC1'$IIIIief\'itc 

for each switch. This is done by multiplying the FCAT unit in,·cstmcnt~ hy the 

appropriate quantities. as shown: 

functional Catcaory l\lultlplltr 

Processor Related lnv. l'c:r Call Number of Busy II our l.ocal 

Call< ptT Line (Rn & Ru') • 

Number ofl.ines 

Lmc TcrminAtion • M Of & 1•1\wnber of Lin~ 

Protector JXf Line 
Lme TcrmiN.tion. Line Pon IX" I• Number of Lines 

Line 
Line CCS Usage per CCS Number uf0U>) flour Local 

CCS per Line (Res & Bus) • 

Number nf Lines 

Trunk CCS Usage per CCS Number olf Local Trunk CCS 

JXT !.me (Res & Du•) • 

Number o( Lones 

SS7 lnv. l'cr Outgoing Call Number of Basoc flus) llour 

Outsuong <."all> pe· 1 one (Res 

& BIB) • Number of Lones 

7.~.4.3 Calculate Unll Vendor lnvcllmtnt p.-r Lint by S" ltcb 

The Model c:alc:ul:ues a univcml service: in\estmcnt per lone by takongthc: 1Cltal 

USF invcsunc:nt from cac:h FCAT and d\craglngot ncros. either the swotch. the rate 

center, or the host/remote complu, u nppropriatc. The purpose of this step is to 

accurately rcOectthe actual cost charac:•criatics of each unique serving area, "bile at the 

same tome c:muring that host resources life IPJUOpnat<ly shared acron t"nth hll,tlrcmntc 

complex 
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Processor Relaecd lnv. Per Line Ra1e Ccnler 

Line Termimuion • MDF & CLLI 

Protec~or per Line 

Line Termi114tion ·Line Pon per CLLI 

Line 

Line CCS Usage per Line CLLI 

Trunk CCS Usage per line Host/RemOie Complu 

SS7 lnv. Per Ouegoing Line llo51/Remotc Complc~ 

The processor investment per lint IS dctcrnunl.'d by alhrtt·)ttp process that 

a I locales the host processor lo\'cstment aeros.s all swhches on the ho~tlrcmotc complex. 

The liM slep is to dwidc the total USF pro:C$Wr '"' C$tmcnt for all s" ucho on the 

complex by the total number of lines on the complc' Th1s produces a hosl pfO(C$SOr 

mvc:stmmt per I me. The second step is to div1de the~~ in,cstmenl for e~ch 

rcmole switch by hs OSSO(IOtcd number ofl ncs Th1s produces o remole processor 

irwcs1ment for each remote. The finAl s1cp •~ In cnmpute 1he lotul prOCC>'><If tn\C>Imcnl 

per line for each swilch. For stnndalonc s" Itches. 1h1s •~ Simply the proc~sor 11\\'cStmcnl 

from step I. For hosts ond remotes in the same rate cenlcr, 1hc per hne 10\0tmcnl i~ 1h" 

weighlcd O\'Cfllge of the host in,·cstmmt for I he lwm and I he hOS1 plus rcmu1e tiiH'>tment~ 

for each rcmole. This produces a single procnsor IR\t'Simcnl ~ hnc for all S\\ llches m 

the nne center. For remotes located outside chc: host r;tc ccnttr, the procc•sor ln'C:Simcnt 

tS ehc sum ofehe hose pfO(CSSOr mvcstmcne per I me and chc remote J>fllCC'S\01 '"'e~1men1 

per line. 

Th~ crunking and SS7 hOS1 office in\'.,Jimenls muse be aiiOCJIIcd by cornple~. &mcc 

rcmoees llrc llSSUmcd no1 10 hll\·e ehcsc fact lit 1a and u;c the trunking ond ~11JnOI 1n11 

roources of the 11011. For each complex, BCPM dl\ 1dcs the host USF trunkmg 

in\CStmene by the local1runk usage for all '"' lehes on ehc complo SS7 tn\csllncnts 

arc hllndlcd simil1rly. 

7A.4.4 lnstalltd ln•csemtne ProccsJ 
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The Switch ln1~tment Refinement process roults rn J number thJt r(j)r=ts the 

material cost from the \'mdor for the S\\itchrng cqulpml'f'lt . To dC\'clop the total 

lnsl.llllcd (working) in1 cstmcnt, investment l()admg factors must be opphcd to occoum for 

the additional activities and ~uipmcnt ne<.-cssary 10 mstall nnd suppon the switch. The 

factors applied arc ll$ follows: 

• LEC ln·Piant Factor· Telephone compnny labor and matcnal needed to m•tallthc 

SU~Ich; 

• Land and Bu1fding F1ctors ·Central office Ooor Jpace requ1rcd by the S\\ llch, 

• Power and Common Equ1pment Factors· Ccnt111f office po"'cr plant cqu1pment and 

miscellancoUJ ~uipment JUch ll$111C~s and ba)) ntttlcd lo >Uili\OM tile S\lll~h: and 

• Sales Tax • In many state'S, soles tax is opplicoblc to the material pc>tllon of the switch 

investment. 

11u: output of this process is ll matnx of ln"olled Umt S" 11ch Funcunnal 

ln\'c:suncnts by CLLI code and funcuon31 cJtcgnry 
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SECTION 8.0 

TRANSPORT 

8. 1 Introduction 

In the TrWISjlOrt Cost Proxy Model ITCPM} module, OCPM 3.1 Wielo infonnallon 

on existing interoffice traffic: routing rclatio~ships between '"motcihoslf tandem swilchcs 

to develop rorwnrd lrokinglrnnspon costs usinll SONET tcdmology. 

TCPM deploys sophisticated optimization alj:onlluns to <lctmninc the most 

efficient ring eooligunllion for a given study ~rca. These optimization algorillum utili1.e 

actual data on rcmotc:·hosHandem switch homing .. rclatiunshlps. V&ll coordanat~. 

numbc:r ofworkinglinc:s, aoo ace~ line to trunk ratios (used h> dcn'c traffic 
charncteristics). The TCPM module is nn cxtrc:mely flexible Excel spreadsheet model. 

P"nniuing cost analysis forM area as small as a single exchange or as huge os on enure 

company. The user also has the ability to alter .all of the primary transport c<»t inputs. 

The Model develops a coSt P"' line for t1c entire SONET nng. This ct)>l can then 

be Bssisned to individWll switches on the ring bused on their unique chnrnctcristacs. 

8.2 BCPM 3.1 Enhancements 

In its ~rtiest vcrsiol1is, BCPM included or.ly o sample: tran~port multiplier an tiS 

analysis of costs to be attributed to ~upponed •crvice:>. BCPM 3.1 methodology ha.s 
13kcn o dramatic Slcp forward by creating a realistiC model of the interoffice networlc 

based on the IICiua1 homing relationships between remotes and hosls. :~nd hoSt• and 

tandems. It then develops specific and accurate co~t clemcniS based on trunkins 

configurations of specific nodes'' on the network. 

TCPM in BCPM 3.1 has o num~ ofitnpon:•nt features. The module· 

._, " node IJ 1hc loc.etion or I SO :-lET C"le(UOnlC: deVl<'e on • rrna .n Q cmua.l omcc 
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I. Utilizes efficient SONET bandwidth (0C3, OCI2. OC48), gi"c:n the specified 

host and remote locations. numbcrofncccss hnt:5. Qnd trunk5; 

2. Uses only SONET technology that is currently nv11ila.ble in the market: 

3. Provides one level of redundaney via" hal is commonly referred to as self· 

hnling rings: .. 

4. Provides a second level of redundancy by using two sets of hncs for ufficQ 

served by a folded ling:" 

S. Includes o third lc\cl of redundancy by prt~viding one extm OS I for every 

seven working OS Is on the port side in 11 central o ffice: 

6. Determines the number of rings to be buth and the sequences of nodes on the 

nns: 
7. Allows the user to run the Model for a slngk nng , thcrcb) cn3bhng the user to 

tmcc the COSI calc.ulalions through the logic of the Model: 

8. Maps the nodes subtcndlng o panic:ular host nr tandem; 011d 

9 Provides the follo wing repons for each ring: a) lrllllSpon co<l rc,uhs fur all of 

the rings; b) tran!p011 configuration of all of the nngs: and c) uni\<'Dal sen icc 

l11111Sport cost on a per line basis. 

8.3 SONET On rvlew 

Synchronous optical net\\ OIL. (SONET),. a >Cl ol >landards for npucal (fiber 

optic) tlllnsmiulon. h WM d~c:loped to med the need for transmisston spc<'ds obo,·c the 

n IC\d (4S Mbps) and is generally considered the standard chotec for tmn>m•ss•on 

devices used with broadband nciiiQrkJ. Tcchnoh>j;IC\ li~c TJ arc liL.cl) to be replaced by 

new services oO'crcd through a SONET platfomt. By way of comparison, OC'·I cnn carry 

over 30 times more data than OS I. 

SONET enables more cffictcnt usc of installed fiber: 11 taps the latent ca~ctly 

already in the network. SONET allows new nct\\Orl.. configuratiOIU., tncludmg nng 

networks. "hich have o gr~tcr degree of survivabthty than 1 mditionol mc~h nrt" orM 

.. If eM libn table m • ... adfbealin .. • rtnau oat tbt sapal' -..Uault'ftWtnHv tC'\cnc thttr duC't.:Uon"" the 

tlnJ 

" A fol.kd nna conn«ll an ortkc 10 • tutak node on the SON! r nnr 
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8.4 Transpor1 1\todel l\lelhodology 

8.4.1. l\lodel lnputs 

To run che Model, chrte sets of mpu1s arc rcquared . The tim includes l.ocal 

E~change Rouling Guide {LIERG) clala lhal&pecific:ally idcnlalies And locales che in place 

swicching nee work. Thaclnfonna1ion Includes: 

A. Operoling Comp3ny Number: 

B. Local Name of I he swilch: 

C. Eleven digil CLLI code of I he swi1ch: 

0. V&li coordinalcs Oflhc SII'IICh; 

E. Clll coJc of 1hc candcrn sen ing lhc '"; 1ch: 

F. CLLI code of I he hose for rcmole offic.-s; and 

G. V&H coorcliRIICS ofche hose (a fa rcmo1e office) or candcrn 

The records nrc soned 10 li~l each ho.st office followCid by All of a IS rcmolc offices, 

ond each condcrn followed by each of us sublendmg ofikes. (Nocc: a hose office" uh 

rcrnolcs appears on lhis lisl C\\~Ce, once wuh ~~~ rcmoles and once "i1h ib os..ocialecl 

londcm). 

The second se1 of inputs includes chose r.-quircd tu wllhrt'Shohh m lhc Mudd 

1 he u~cr IIUIY provide these spcafico1ions or use lhc prmidt-d dcfauh ••alucs. The 

1 anablcs ancludc:: 

I . MUJmum number of 'lodes per nng. 

2. Airline miles to route miles faccor; 

3. Line lo trunk factor; 

4, Tandem Lrunk fae1or; 

S. RAiio of Special access lines 10 awuchcd lines; 

6. Sazc ofSONET sysccrns ovoilablc and lhe mn,imum fill faccor for each: 

7. Numberofminuces oflr~ffic per OS I (assumed): 

8. Whether or noc rouce diverahy is usumed in lhe ease ofo fuldcd owo f"'inl) 

ring: 
9. Muimum distance between ringa allowed wilhout requiring repealer.~. 

I 0. EAS!Exdlange pereenlagc of minules of use: 

II. Malerial Cosu: 

12. Ensmeenngllnsudlalion ubor C()JI$; and 
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13. Utiliz.ation Factors. 

The final se1 of inputs is the number of access hncs scn·ed by th~ ~"itch u 

detcnnincd by th~ loop module. 

8.4.2 Runn ing the lltodtl 

8.4.2.1 Building the RlnJtJ 

The Model begins by creating a forward·lool:lng ring connectin11 all remotes to 

their hosts and horu to their tandems. It assumes th:it all remote offices a~ connected to 

thetr rc:.peaivc host offices by SONET rings. If there i1 only one remote, a foldl'tl rin11ls 

assumed. All host offices arc COMected to thdr tandems by SONET nnlJS A nng w1th 

only three nodes IS already considered op11m1Lcd 

The Model designs the rings using a sonmg process based on distances bct\\crn 

remotes and hosts and sizing the rings based on preset mput vanablcs. The olt;onthm for 

this process is the following: 

A. lfthcrc ore less than four nodes, including the host. stop. (A ring with only 

three nodes is by definition optimilcd.) Move to sizin11the ring. 

D. Son the rem11ining nodes n order of d!>tance from the nost. 

C Find the two non·colloclltcd nodes that ore neliTCSt to the host. 

D. Define a 3 segment ring COMCC1ing the host &nd these t"o point~. (In the 

attached d1agram the holliS point A. thc other t"o pomt~ arc 0 and(') 

E. F1nd the next nearest node to the host (labeled Din the d1agrom). 

F. DC1cnnine the distance from the new porntto ueh currcnt po1nt on the 

ring (AD, BD and CD). 

G. For each segment on the: ring, calculate the sum of the dhtonccs from the 

new point to each of the endpoints of that segment, lcs~ the length of the 

segment. 

I. AD • DD·AO 

2. AD+ CD·AC 

3. BD+CD·BC 
II. Choose the RJinrnl With the Alton~• net dl)tnncc'" >lcfl (' In uur 

c~amplc, thu: would be: nun.bc:r 2 • segment AC. 
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I. Replaet lhis Stgmenl witil two new segments conneeting the new node to 
the end pointS (so tho11hc ring now goes from A 10 B 10 C 10 D and back 

10 A). 

I Diagram I · Step E 

I 

I Diagram 2 ·Step F 
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I Dlaaram 3 - Step I 

[! 
.\ ,...__ 1!!1 -----Jt) 

I!~ '-------=~ 
B I! 

<: 

J. If there arc more nodes to include. rctumto seep E. 

K. If the number of nodes exc~-ds thc user sped lied maximum 
I. Oi\•idc the number of nodes by the mr~x1mum and round up to 

determine the number of ring.s thnt arc needed. 

2. Divide the number of nodes by the numl>cr nf nngs to •'<lunluc the 

rings. 
3. Staning at the host, tmvc:rsc the ring umulthe number of nodes 

determined in step 2 hiU been pa~..:d. 

4. Rcpl!lee the next segment with a new scgmcnt from the ~:urrcnt 

node ba.ck to the hoKt, and o segment If rom the host to the next 

node ·in the sequence. 
S. If more than 2 rings., rcpc;lt Mcp> 3 and 4 until all rings ore budt. 

8.4.2.2 SWog lhe Rings 

After the rings ore designed, the Model proc~s to determine the appropriate 

bandwidth required for each of the rings. TI1is prxess begilliS by analyzing the number of 
switched access lines served by the ring. After dctcrminmg ~pcciol occcs~ (ir•'Uat needs. 

it builds the proper number ofOSiaond OSOs to u:commodatc the ring's 1mnlc. A Ring 

Si1e Table then finds the cap3city of the ring. 
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For eadl ring the Model perlt•mt~ tilt folio" ing alculations: 

I. Calculate the total number of • "1tchcd acc~s lines""' cd by the exchange 

2. Divide this number by the line to trunA (or tAndem trunk) factor to dctemunc 

the number of DSO trunks required. 

3. Divide this number by 24 to dctmninc the number of OS I' required 

4. Multiply the number of switched teem lines by the special access factor to 

dctc:rminc the number of equivalent DSO trunks required for special access 

circuits. 
5. Divide this number by 24 to determine the number of OS Is rcqu~r«< for 

special access. 

6. Add the number of DSOs from ltcps B and 0 to ge1 total DSOs. 

7. Add the number of OS Is from itq» C and E to gettot~l DSis 

8. Usc the Ring Size Table on the control p.tgc to de1c:rminc the mtntmum we of 

the ring required to serve these OS Is 

9. Use the Ring Size Table to lind the t ~tal DSO capoiCIIY of thts nng. 

10. Divide the total eap;~city by the requtr«< DSOs to dctrnnonc the fill 

8.4.2.3 Cou lng tbc Rings 

For each ring, the bt:Jiinning and endpoints of each segment, the mileage bet\\ ccn. 

the ring site (OC3, OCI2 or OC48). and the fill fJctor arc paJsed to the costing logic If 

any of the segments arc more than 4S miles, an oppmpnate number ofrepntm is 
specified. 

From the ring ci~arl~Ctmstic:s. the coSlang logic dctnmines the tn\c>lmmt 

requtred, COn\'CTU total utilized mvestmcnt of each lytiC ofttansmtssion equipmenttmo • 

cost per OS I, selects tbe appropriate mtlt'llge clcmrnts. and computes the cost per 

comnl(ln transpon minute. 

The follo,ving provides additional dctatlabou· cosung the nng,, 

For each ring, the beginning and endpoints or each segment, the mllcogc 

between, the ring size (OCJ, OCI2 or OC48). nnJ the till factor are pusal m the 

co~tinglogic. trany oftbe segments arc more lha.1 ~Smiles, an nppropnmtc 

number of repea1m is spc<:i fled. 
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The cos:ing logic dacnnina lhc in\C1tmcnt rcquiml from the nnll 

cluanlcteriSlics and converu total utlhz~d '"' cstmcnt of each type of tlllnsmtuton 

equipment into o cost per OS I. The oppropnatc termination equipment 

components ore $elceled from the followinlllist: Fthcr Tip Coble, Fiber l'ntch 

P11nel, Fiber Optic Terminal, DSJ C4rd, OSI Card, OC3 Co.rd, OSXJ Cross 

Connect, DSX I Cross Connect Jack Field, Channel Bank. and Ch3Mel Dank 

Carel. The following illustrlltcs lhe termination equipment c:alcubtion: 

((Equipment ComponcntlnveSimcnt • Untts Rcquirn:l) I OSI Cap3ctty) I 

lltlliution Fae1or • (I +Power Foetor) • Annual Ch~rsc Factor • Ann·•·•l Cost Pet 

OSI by EqL•ipment Component 

Based on the ring chnractcrislic, the followlnlltntlcagc equipment component~ arc 

utilized, as appropriate, within !he costing logic usoctllled with the transit cost 

element: aerial fiber, underground fiber, buried fiber, po!~ hues and conduit 

The follo.,.ing illustrates lhe milnge <<jUtpmcnt calculauon 

((Unitlnvestment Per Mile • Units Requtred) f Ftber Utih:uuion Factor) I 

Tcrminol Utllizotion Factor • Annual Chaq;e Foetor • Annual Cost Per OS I by 

Equipment Component Per Mile 

Annual Co5l per OS I by Equipment Component Per Mile • Ftbcr Mt~ RMio • 

'.Vcigbtcd Annual Co5l Per Mile by Equtpmenr C'omponcnr 

Sum all components by tbc ring size and the result is a weighte.l annu3l cost per 

mile. 

The cost per c:ommon tnmspon is dcvelopod by taking the dedicated OS I 

tnmspon cost results and dividing the single termmotion and transit cost elements 

by 216,000 minutes. 216,000 minutes of usc per DSI is cqwllto 9,000 mtnulcs of 

Ltse per DSO times 24 voice-grade circuits per OS I. 

8.4.3 Resulu 

Rcsults arc provided for public switched ncr work common tronspon on nn 

tndlvidual ring basis, recognizing tbc use of e~isting LEC wire centers, nulea~;e 
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characteristic, and each ring's specific utihution. The common transpon rt'lults arc 

utilized in the development of the uni•·cnal SCf' occ fund monthly trun.•pon ro~t per lone 

by e.'ch11ngc. 
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SECTION 9.0 

SIGNALING 

9.1 lnlroduellon 

SigJU)ing cosu for use in dc-.'eloping per line lni"CStmcnts for BCPM 3 I arc 

provided through a user input tllblc which rcOcc:ts the cost of building a mockm SS7 

ne1worlc. The inputllble provides investments for Residence and Bwin<:$5 I ncs for 

Small, Medium, and Large companies. The signaling cost foro wire center IS haJCtl on a 

weighted average of residence ane business lines nssoc1atcd with that wire c<nler. Values 

in the inputlablc arc developed by running the BCPM Signaling Cost Proxy Module 

(SCPM)., for portions of the: US WEST 1crri1ory. 

Uscn have: the: option 10 either usc the pro1 1dcd default 111lucs or input then own 

values. A Beta vmion of the: SCPM is avail11ble at the OCI'M web site for uscn "ho 

wish to develop signaling inves~mcnl ligures bMl'll on thctr own OC1\\0I~ cooligurnuun 

A future rcltA$C of OCPM will incorporate the SCPM module into BCPM. 

In general, analyJis from SCPM dalll runs llld1C31es that 5ignallng accnunl5 for 

less lh4n 1/2 of one percent of total per line jnvcsuncnl 

9.2 BCPM 3.1 Enhanccmcnu 

In previous rclcas~ of BCPM. a port1on of the signahng cost w;u Included m the 

switch inve$Tient. BCPM 3.1's approach for dctcnmmng signaling costs d11Tcr~ 

subsumtially from the method med previously. Values m the BCPM SigMhnglnpul 

Table arc created by analyzing data produced from SCI'M SCPM: 

• Creates lt\110 tiered SS7 Signaling network wing a combination of user deli noble 

tnputs and LERG da11; 

• Uses the existing SS7signaling network as the h•~" fur the SCPM net""'~ · 

"II dc11iled di$Cuulon ofSCPM mcthodolocy n rnctud<d rn II>< No• ember 1 ~7 I'Cf>- nftht 
lkacl\mork Coot l'ro•y Model Rclnu 3.0 \1nclcl Mtthodok>tt 
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• Uses adual data to develop th~ octet, mil hsecond and d4ta dip needs of the nct1ror1c 

as the foundation elements to detCTTTiine signohng in,·estment: and 

• Takes the octet, millisecond and data dip needs of the network and alculates the 

proper number of packet switches. on line datn bases nnd signaling links. 
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SECTION 10.0 

SUPPORT PLANT 

10.1 Introduction 

Once the Model alculates the loop, switching. and intero!Ticc plant {excluding 

land and building) needed for each Grid. user adjuslJ!blc investment nnios nrc used to 

load in the support investments. Support investment represents thO$C plant items not 

directly used in the proviJioning ofb:uic service. 

10.2 Suppor1lnvrstment l\lt lhodoloRY 

BCPM 3. 1 produces estimfttcs oftowl invc:.tment lcs-s support invcsuncm on the 

loop module. Land and buif.ding investment estimates an: gcncnmxlln the ~\\itch 

module. The remaining investment estimates, i.e. support imc:stments, ore provided in 

the Report Module. 

Suprort invesunent C>Stimates nrc derived throu~:h the application of support 

factors. whose values arc directly specified by the user. ·noesc facwrs rCJircscnt the ratio 

of suprort investment in various accounts to wul onvcstrnenl, lc:s< surpoor:, land. nnd 

building invcsunc:nt. BCPM 3.1 allows the user to ~pccify ~urpon factors for three: size 

clnssificntions of compantcs: small. mcdium,rmd I urge 

The support nccounts arc I1S follows: 
Network Support: 2112 Motor Vehicles 

General Support: 

21 14 Special Purpose Vc:J,iclc:s 

21 1 S Garage Work Equipment 
2116 Other Work E.juipment 
Total Network Suppon • 2111 + 2114 ·• 2115 + 2116 .. 

2111 (1.4nd) 

2122 Furniture 

2123 Office Equipment 
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2124 General Purpose Computen 

Total gcncml Suppon • 2122 • 2123 • 2124 • 2121 
(Buildings) 

As an example, consider the defnull suppon mtios shown in the following Table. 

Assuming a total investmenl of S I million, hU1d investment of S I 00,000 and building 

investmmt of$250,000 yields the following estimated annual suppon invc:stmrnt 

(uncapped). 

Rclcv3nl Support Support 

lnvotmC'nt Ratio I nvcstmcnt 

2112 Motor Vehicles S I million 1.34 % s 13.400 

21 14 Special Purpose Vehicles s million 0.00% so 
2 I IS Garage Wort Equipment S I million 0.04% $400 

21 I 6 Other Worlc Equipment S I million 0.93~. $9.300 

2111 Land $100,000 

Total Nct worlc Suppon $123.100 

2122 Furniture S I million 0.30% S3,000 

2123 Office Equipment S I million 0.78% S7.800 

2 I 24 General Purpose S I rrlllinn 2.15 ~. S21.SOO 

Computers 

2121 Buildings S2SO.OOO 

Total Genc:rol Suppon SZR2.300 
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SECTION 11.0 

CAPITAL COSTS 

11 .1 I ntroductlon 

The BCPM 3.1 Capil41 Cost Module dc:,elop$ a ieric:s of:mnual charge: factors for 

Depreciation, Rate of Return t.nd Tax Rates that whc:n apphtd to indi,id11.1l Ul\Cjltmcnt 

categories developed in other modules, produce: capitol ~osts for usc m developing 

Universal Servltc Fund costs. 

11.1 Annual Cost Futors 

To develop aMual charbc faaors. BCPM t I mcludc:s a powerful )t1 simple 

model that allows the: u~r to vary the: b:uic inputs to Am\C at the Dcpr«oauon. Cost of 

Capil41, nnd Tu Rates for each account This account by account proc:c» "as dcsognc:d 

to recognize that all of the: major accounts ha' c diiTcnng tronomic li,·c:s, sah·age \'lllucs. 

cost ufrc:moval, tax Hvu.lll>d survival C\ltvcs, that ultimately lead to di~tmct capitJ>I 

coslS. The module incorporates ell of the mt1hodologlc~ thai arc currently in practtcc 

today, including: Deferrc:d IA~C:S. Mid-year, Dc:ginnln11 Year. and End Ycnr placin11 

conventions. Gompc:nt·Mal.c:ham Swvh·al curves. Future: Net Salvage Values, Equal 

Life Group methods, and mony othm. The module also oncorpora1cs scpa111tc: Co~t of 

Debt end Equity rates, along wtth the Debt to Equoty ratio 

11 .3 Applying Con Factors to Investment Accountt 

Once the DM\111 charge factors are developed, they arc multiplied by the 

inv<"Stmcnt developed In previous modules (account by uccount) to arrive at yearly CJJpitul 

coslS. These yearly amounts are tbcn convened to a monthly amount. 

The AMual charge: foetor categories include: 

Rat~ of Rl'turn, 

lkprulatlon. 

FIT. 

State Ttucs. atld 
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Orlrcr To.xu. 

11.4 User Adjustablr l npull 

All of the wriablcs included in the Capital Cost Module arc us~ adjustable. The 
default values for lives, saiVIlgc, 1111d cost of removal arc based upon o LEC industry doUI 

survey requesting forward looking values. The curve she pes of the survival patterns arc 
provided by the United States Telephone Association (USTA) capital recovery group. 

A second set of inputs is provided to comply with tl1c FCC"s 10 criteria with 
rcspcct ro rate of return and economic lives. 
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SECTION 12.0 

OPERATING EXPENSES 

12.1 lntroductlon 

The estimation of opoer.~ting c•pcnse in BCPM 3.1 is ahc result of a 

straightforward application of user-adjusrnble cxpc:mc foctor.s. The user con specify 

values for every expense foe tor used by BCPM 3.1. whclher in the form of expense per 

dollar of invcstmcnr or expense per access line. For rhc mos1 part. lhesc facrors nrc 

applied directly 10 investmcnl estimoled by the Model ns )imple multi ph~. 

12.2 Ope ruling Expense MethodolOGY 

BCPM 3.1 allows the uw to specify operating ~pcnses as either a per access line 

amount or as a perc:a11 of investment. The Model is flexible so that !he usc.-r c11n specify a 

&ubsel of nccounl opcraring expenses on a per-line basis wilh !he remainder specified os a 
percent ofinveslment, according to the user's preferences regarding the appropriate 

application methodology. 

The expense accounts used by BCPM 3.1 arc as follows: 

Network Suppon: 

General Suppon: 

CO Switching: 

CO Transmission: 

lnfonnarion Orig(T'mn: 
Coble and Wire Facilities: 

6110 Total Network Suppon 

6120 Total Gencrul Suppon 

6212 Digital Electronic 

6232 Circuit Equlpmclll 

6310 Tolallnformation Oris/Term 

6411 Poles 
6421.1 Aerial Copper Coble 

6421.2 Aeriol Fiber Coble 

6422.1 Underground Copper Cable 
6422.2 Underground Fiber Cable 

6423.1 Buried Copper Cable 

6413.2 Buried Fiber Cable 
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6441 Conduit Systems 

Plant Nonspccifi~ Opcrations:6S 10 Other PrC!pc!1y, Plom l!nd Equipment 
6530 Total Network Opcrntions 

Customer Operations: 

C()rporatc ()per.ltions: 

U ncollcctiblcs: 
Taxes: 

6610 Total Ma.rke1ing 

6620 Total Services 
6710 Total Executive and Planning 
6nO Totlll Genernl and Administrntivc 

6790 Provision for Uncoll~tiblcs 

7240 Other Opera:lng Taxes 

The application of the expense factors is stmightforwnrd. If u J)C'r·linc cxJ)C'nse 
fa.ctor is specified. then tot4l openlling cost f<>r the relevant 3ccount is simply n function 

of the number of access lines. If a pcr~ll-9f·invcstment factor is sJ)C'Cified. then tol41 

opc:n11ing expense is a funclion ofinvcstmenl, ~ually of1ha1 in the relevant account. 

As with support faclors, BCPM 3. I allo.-s 1hc user to specify opcmting c~pen.sc 
fac lors for three size: elllssifications of companies: small, medium, and large. The Model 
also allows 1hc user 10 diiTerenliatc between <>penlling CXJ>C'RSCS pcrtment to scr\'ing 
bu.~iness customers and those relevant to scn.•ing residential customer.. 
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SECTION 13 

REPORT MODULE 

13.1 lnrroducllon 

The Rcpon Module provides the final step in the process of de\'eloping universal 

service supponle•·els. In the module, cost fnctor~o. including depreciation. return nnd 

tucs, nrc combined with operating expenses to generate monthly costs. Monthly costs 
nrc then used to aleulnte univcrul JCTVice suppon for n given benchmark 'll•cse •uppon 

levels are available at the grid, wire center, company. or slate level. 

13.2 Report Example 

As an example, o stole level summary would cont.3in the following infurmn11on: 

Investment Per Line Data (including capped" and uncapped nnnual amounts) 

{The following (our categories arc added to produce the Totollm c:.tmcnt) 

l.oop Investment 
+ Switch Investment 
-1 IOF Investment 
• Other Investment 
Total ln••estmc:nt 

Expenses Per Month Data (incloding Clipped nnd uncapped amounts) 

(The following two categories are added to produce the Toto! Cost Per Line) 

Total Capilli! Costs Per Line 
+ Total Operating Ellpenscs Per Line 
Totnl Cost Per l.inc 

H GndJ whh Avera,< l.ocp ln•'Cltmnllpc1linc over i tO.OOO ••~ upped 11 i 10,000 •• • dcfaulo nluc 
when i.nvolma tM cap on kMJp lo\utmcnt. The VKf has t:bc opUCH'IIIO atl a dllftrtnl cap \ aluc 11 1 

n>lionotlcvct 0t by aucrlna ·tho top a11bc .. ire ""ler k•'d rn 1hc FCC Unct file The r«uh• of rh11 
\'llu< wc>Yid be rq>on<d h<tc in odditlon 10 !be uncapped \alu<. 
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AvCTige Loop Length in Fed 
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Number ofHousdlolds 
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(The following four categories are ndJcd to produce tl1c Total ORID Lines 

Served) 

Number of Residential Lines 
~ !~:umber of Single Business Lmcs 
"" Multiple Business LiMs 
+ Non Switched Lines 
Total GRID Lines Served 

• ~anct Orou R«ClpU iu ~ \II)' whal.ant&AII• f1om rolJtt •u•utt. the) an n.lf ., .. tuJc-J t.n dw 
lnClGibly ,_ 
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Appendix A Exhibit I 

BCPM Enhanced Customer Location 

• Digitized Satellite Map Data for Random CBGs with Density < 5/sqrni 
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Appendix A Exhibit 2 

BCPM Enhanced Customer Location 

• Comparison of BCPM 1.1 , HM4.0, And BCPM 3.0 
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Appendix A Exhibit 3 

BCPM Enhanced Customer Location 

• Comparison ofBCPMl.l , HM4.0, And BCPM 3.0 
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Appendix A Exhibit 4 

BCPM Enhanced Customer Location 

• Improved Wire Centers 
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Appendix A Exhibit 5 

BCPM Enhanced Customer Location 

• Finer Level of Input Data 
- Census Block Data for Waukon, Iowa 
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Appendix A Exhibit 6 

BCPM Enhanced Customer Location 

• Variable Size Grids for Waukon, Iowa 
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BCPM 1.1 Mod~/ MtthodoloJ(Y 

APPENDIX B 

BCPM 3.1 DATA SPECIFICATIONS 

The following summarizes the data to be prov1d((! for the: BCPM 3. 1 model. This data is 
provid((! as a set of c:omma·sepa."'ted variable ASCII tc:Jtt filc:s. For each of SO states (in Alu~:s. 
for the: Anchorage ams only), th.c Olstric:t of Columbia. and Puerto Ric:o, the: following 4 filc:s arc: 
produc:((!: 

• Bose: Grid File: Fundamc:ntallile, containing anributc:s and measures for c:ach grid 
• Wire: Center Terrain File:: Awlili.,y file:, c:ontamingtmain auributc:s of the service: nrc:ll 
• Wire: Cc:ntc:r Information File: Cross rc:f=c: for" 1rc: cc:ntc:r as o whole: 
• CBG·t.o-Grid Equivalc:ncc: Cross rc:fc:rc:nc:c: for COOs in a s.-nic:c: area 

' ""'· • single: Telephone: Comp:mic:s' F1lc: rc:latc:s each opcntmg c:om~ny to 1t.s parent comp411y. 

&~h •·o1 -na·sc:p;&r~ted variabl e: file prc:senu chlrac:tcr fields \\1thout surroundang q• •llt1on 
rna~• Sr ·c:s freely appear in suc.i character fields. but commas :tnd amJICfSMd ~ lo. 
When c:1thcr c:omma or ampcrmnd appears in the: ong1nal datn, it is be c:onv<:f1((! 10 • .pace 10 
1h.11 f1cltl1" the: •utput lilt. 

l!ach commu·M:p rated variable: file: includes, as liS first rc:c:ord, the: ,..,..h/ ll'nm~s for the: lilc:. 
Tho~c name-. Ufll"'ar in this p3J1CT, c: ,, h in J'llrc:nthc:n"li a ncr the dc:script" c: nnmc: of I he: fidd. 
Th• /'/It• Numn alsu apptor, each in pArentheses nfic:r the file:') title: line: in tha> pap(r. f;achss 1$ 
I he >lUte uohr~\•ialion. 

G r ids and MlcroGrld~ 

The: fundamental unit ofmc:asurcmc:nt 11 the grid l'r/1, measunng 1125• of a dc:t,;rc:c: of lat1tudc: by 
1ns• of a degree of lo11gitudc:, somcwhal less than I S,OOO feet on <"Ac:h s1de. The fundamental 
uOII in building these: grids is a mrcrogrld u/1, 118"' of a gnd cell on each ide (thcrc:fnrc: 1n 00"' 
of a dc:ll,l'tt on cxh side), 64 of these: forming 1 fullj,'fld cell 

llowc\c:r, locations and clustcriog.s of subscribers somc:t1mc:s cnuse the: rc:portang of anforma11on 
for an cffectt.~ grid cc/1 that i110mc part of a standard grid cell, or even parts of o standard grid 
cc:ll auj,'lllc:nted by a small part of another. Reporting is done pc• ciTccti\•c: grid cc:ll 

But G rid FU~ (n'OUT.CSJ') 

Eecll of the SO stole: Iiles contains one rc:c:ord ptr effect/•~ grit! all. The: rc:cords app<:M Ill the 
following ordc:r, from major to minor, all ncld1ln ascending sequence: 

Wire: Cc:ntc:r CLLI Code 
FDI Code: 
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Elich record of a state's Base Grid file contains the followmg fields. in the order presented here 

(names in parmtheses arc the column rumes in the file): 

• \VIr~ Ccnttr Switch CLLI (SWCLLI): The 11 -charueccr code identifying the switch 

serving this grid cell. The switch and itS location arc takm from the LERG. Tioc wire center 

service area is taken from the BLR Wire C~ntu PrC'mlum f>ockagC' data files. If more than 

one switch location setVC:S a wire emtcr service area. nch mk.vgnd cell is assigned to the 

ntorat switch. 

·• Central Latitude of EfTccllvc Crld Cell (C<~ntLof); Latitude of the nominally ecntml point 

of the cfTec~ive grid cell. presented as degrees with 4 fnu;1ional digits. 

• Central Lon&Jtude or Efr~th·e Crld Cell (CnrtLng): Longitude of the nominally central 

point of the effective gtid cell, presented as dev~ With 4 fractional drgolS 

• Area of t he Efrecelve Crld Cell (Art..SqMr): The nrco, presented ns square miles with up to 

6 frnctional digits. 

• Depth To Bedrock In loeb a (RocliDtpL): Minimum depth to bedrock for the effective grid 

cell. c:xprmcd in inches with up to 2 fractional digits. Tcrnin infonnauon os taken dtrcctly 

from STATSGO data. I fan dTceth-c gnd cell sp3ns more tllan one lemon oren as defined by 

ST ATSGO. the aun'butes of the amas nrc proponoonally weighted ... Thos is done for the 

next five measures as well. 

• Rock llardnru (Roclil/ortl): Predominant roc~ hardness for the ciTl'Cti\'c grid cell .• . 

HARD or SOFT, or blank to lndielle neither. 

• Surfa« Soli Tt.rturr (SurfTI'x). Prcdomirumt surface wol tcxturr rn th~ cO<'cll\c grid cell, 

on abbreviation of up to 7 characters. 

• Water Table Depth in feet (117DtpL): Minimum "nter table depth fur the ciTcctivc: grid 

cell, expressed in ftct with up to 2 froetiorull digus. 

• Minimum Soli Siopt- (SiopC'L): Mmimurn soil slope for the cfTectr\'C: grul c:c:ll. expr=cd 

with 2 fractional digits. 

• Mnlmum Soli Slopt- (Sioptll): Max1mun soil 11lopc for the: c:frcetove gnd cc:ll, .:xprcsscd 

with 2 frnetional digitS 

• Number of Ruslness Line• (BUJUn,); Count of OuJinCJJ Linc.s in the cO'cctivc (lfid cell . 

Thos number IS allocated from PNR Busircs& Lincs/Ftrms data, provided pnncipally at the 

Census Block Levd.. Where PNR'a data was not assigned 10 the Ccraus Bloc~ le-·l'l (about 

I S''o of those records), we ha~e first o/lvcol~ It co the Census Bloc~ ic:,·cl, allocating the: 

higher-level hoes and firms to Census Blocks that already have: business ion<"'. on a ba~rs 

proponionalto the number each constituent Census block alrclldy has. Thr• number. for the 
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erTec:tive grid cell, is apportioned from the numbcn for Census Diodes O\'Cflappcd by this 
erTcctive grid cell , in general, on a relative area basis ... but for Censu.s lllocks targeT than 
114 square: mile, it is apportioned on a rclath•c road segment length basis. 

• Numbtr or Bu.s1Dess f irms (BusFirms): Count of Bustncss Fimu from the same source, 
at located and apportioned as above. 

• Numbtr of HounboldJ (HI/Ids): Count of Households in the effective grid cell. The source: 
for this number is the Census Bureau's 1990 figures per Census Block: these numbcn ore 
then modified for each Censu.s Block of a county by the Census Bureau's 199S estimate of 
population change in that county. This number, for the effective grid cell, is apportioned 
from the numbers for Census Blocks overlapped by this effcctive t,'lid cell, in general, on a 
relative area basis •.. but for Census Blocks larger tlwll14 square mile. it is apportioned on a 
relative road segment length basis. 

• Number of Housing Units (lfVnlts): Count of Housing Units in the effective grid cdl. The 
source for this number is the Census Burellu·s 1990 figures per Census Block: these numbcn 

arc then modified for each Census Block of a county by the Census Bureau's 199S cslimatc: 
of population change: in that county. Thas number. for the c:ffccthc: gnd ull, es apporteonc:d 
fmm the numbcn for Census Blocks O\'c:rlappcd by this c:ffecthc: grid cell , in general, on a 
relative area basis •.. but for Census Blocks luger tlwllf4 square: mile, it is opporteoncd on a 
relative road segment length basis. 

TI1c following ten fields arc subdivision of the above Number of Housing Units, indicating the 
numb.cr of hou.sing units in each of severn) Structure Silcs and types; weth some tolcronce for 
rounding. these 10 numbcn - Including their froctiuiUII digits - should sum to the Number of 

Housing Units above. The 10 fields arc: 

• Numbu of lfouslng Uolts ln Single-Unit Detached Structures (1/V/Dd): Units in tl1e 
troditlonal mndalonc house. 

• Number or liO!!JI!!g tJqlt$ In Single-Unit Allachtd Structurts (1/V/Aif): Units thnt UC, 

for exllmple, garage: apartments. 
• Number of llouslng Uolu ln T"o-Unll Structurrs (IIU1): Units in a duplex. 
• Number of llouslng Unlu In 3- 10 4-Unll Slructuru (JIVJttH): Uniu 10 lypical smallcsl 

apanmenl buildings or lriplex or quadruplex. 
• Numbtr of Housing Unlu In 5- to 9-Unll Slructurc• {1/USIDIJ): Units in typical modest 

sizctl opanment buildings. 
• Number of Housing Unitt In 10· 10 19-Unlt Strucluru {UU/Oto/9): Units in large-r 

npartmc:nt buildings. 
• Number of llouslng Unlu In 20· ro 49-Unll Slruc turu (IIU10to49) Uni~ 10 l11rgc 

up3rtmcnt buildings. 
• Number of lloutln& Units be SO-ilr-Gruter-Unh Structur es (1/USOP/u~): Units In very 

large apartment buildings, typically hlgh·rise. 
• Number of Housing Units thai •~ Mobile llomtt (1/UMbl): Mobilc home umts 
• Numhcr of llouslng I.Jplu lhar arc None or 1be AboH (HUOihrr)· For curnple, 

houseboats. 
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The record continues with the remaining fitlds: 

• L:ultude or Road Centroid (RdCmtLnf): For thot center poim of rood scgmeniS of this 
effccth·e grid c:c:ll. this is the latitude (the ··r voluc). 

• Longitude or Road Centroid (Rdu ntLnt ): For each effective grid cell, a center point of 

road segmcniS is calc:ulau:d. This is the longitude (the "X" value) of that center point. 

• Dhtance from Switch (Sif'Dist): Stnight-line diStanc:, in feel, of the road camoid of this 

effective grid cell from the switch that serves this efTc:c:tive grid cell. 

• I'D I Codt (FD/Codt): This 7-dlaractcr rode indicates the path and sequence of th~ fc:c:der, 
subfteder, and any pan 2 subfteder used to reach the read centroid ••fthi> cff~'Ctl\c grid cell 

The ch4mctm of this code arc in the form qbnvl= "here: 

• q indicates the quaoram: I• Eut. 2• Non h. 3• \Vcst. 4• South 
• b ind1cates any main feeder splitt ing: O• No split, I• NoniVEaSt leg, 2• Soutii/Wcst lcg 

• n· indicates a relative number (01..99) of this sublccder, In this dirc:c:tion. off Its main 

feeder 
• d ind1cotc::s direction of subfc:eder from feeder: I• Eall. 2•Nonh, 3·W~t. 4•South 

• :;: indic3lc::s a rcl:\th-e number (01..99) of this p411 2 subfc:eder, ofTth1s subfccder ... If no 
p;tn 2 sub feeder. this code is 00 

In add1110n, where nny main feeder splits, n ''dummy record" appc~r~ with Switch CLLI 

Code. with on FDI Code of q099999. with o Mnin ~ecdcr Length of I 0000. with terrain 
'-atuC>, and w1th all other fields lero. 

• L<ngth Along Majn feeder (ltlalnFdrun): Distance, m fc:c:t. along rmm feeder from 

switch to the point at which this efTc:c:tive grid c:c:ll's subft<dcr comes ofT th( main fc:c:dcr. 

• L<ngtb Along SubfeNier (SubFdrL~n): Distance, in fcct, along subfc:c:dcr from point at 

which this cfTc:c:llvc grid cell'a 1ubfccder lea vcs main feeder to: 

• If a pan 2 subfccdcr IS used, to the point at "h1ch th: pan 2 subfc:c:d<T •kp•ns from this 
sub feeder 

• If no pan 2 subfc:eder is used (e.g,, inside 10,000 fCC'l), to the rolld centroid of the 

c rr c:c1 h e gn d c:c: 11 itsel f 

• Length Along P1rt 2 Subfceder (Pt2Fdrun): If a pan 2 subfc:cdcr is used, distance In fcc:t 
from pomt at which pan 2 subfc:edcr dC'p.'ltlS subfccdcr to the road centroid of this effective 

grid cell ... If no pan 2 sub feeder iJ used, this number It C. 

Each effccthe jpid cell is funber panitioncd into four r~ponlng quadrunts, unlcu the cfTc:c:tl\'e 
grid cell is only the size of o microgrid cell: 
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• Upper Left Quadmlt (UL) 

• Upper Right Quadrant (UR) 

• Lower Left Quadrant (LL) 

• Lower Right Quadrant (LR) 

Each cfTec:tlve grid eell record inc ludes infonnaticn of all four of these qUAdrant~. in the order 

specified above. For each of the quadrants, the followins infonnation appears, unless the 

effective grid cell is a mlcro1rld cell ( 11200'" by 1 1~00'"), in which C:llSC the full sel o f numbers is 

presented as the flrst (UL) quadrant'• data. and the numbers for the remaining quadrants a rc all 

zero: 

• Quadrant Number or lloudJII Units (UlAJRIUARJIUnlts) 

• Q uadrant Number of llouseholdJ (UVURILLILRI/IIId•) 

• Quadran t Number or BuJintu Une~ (UL/VRILLILRBu•Lint's ) 

• Quadrant Road Stamtnt Ltn&tb (UL/URILLILRRdSt'gun): In feet 

• Quadrant Road Redurtd Arra (UVURILULRRdAr~11) 

• Quad ran t Road Ctnlrold llorllontal (X) DIJiancr (UUURILVLRRJCI/Dis r): From grid 

eel I road centroid, In feel 

• Q uadrant Road Ctntrold Vertical (V) Dbunrc (UUURILVLRRdCJID/ft): From grid cell 

ro~d centroid, In feel 

Wirto Ccnttr Terrain Fllt (uii'CTAA: CSI? 

There: is one rc.:ord per wire ~enter, in aaccndmg o ·d<"T hy \\Ire center '" 11ch ll·chaructcr CLLI 

code. The data fields arc these: 

• Wi re Centrr Swi tch CLLI (S WC/11): 111c ll·chnroctrr code rdcntrfyrr.!J the sw11ch that 

sen .:s the \lire center area 

• Artl orrhr Stnlce Aru (Arto_ II'C}; The IQrca, in Mj!.IUC miieJ \lith fructronal disits, ofthc 

wire center service .uca 

• Otpth 1'o Bedrock (lnchu) (8;dtoclt_ /);pllt_ W('J Minunurn depth 10 bcdro..-k for the w1re 

center service arc., exprcucd in mch.:s w1th up to :' frae11onal d1g11s 

• Fnctlon of Ar ea with liARD Rock (Rock_ llurd_ Fr): Decrmal fruct ron. 4 fructional odigiu, 

1nd1catina portion o(wm: centtr ICMe" area for wh ch roc~ hardnCJJ., I IARO 

• Fr action of Aru with Normal Rock (Rock Norm Fr) : Decimal fracuon. 4 fractioMI - -
digiu ,lndu:atins portion of \\ire center service arc-a f>r wh1ch rock hardness 1s nonnal 

• Fraction or Aru with SOJ'T Rock (Rotlt_Sofij'rJ: Dccrmal fruclron. 4 fructionnl d111''"· 

indicatinJ portion of \\ire center JetVlce area for \\hiCh rod hardness IS S0f1 . 
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• Surfu~ SoU Tutu~ (Soil_ T)'pe_ li'C): l'rcdominant ~rfacc soil tatun: in the wire C'c:nte~ 

service an:a, a.n abbreviation of up to 7 eharactm. 

• Wattr T ablr D~ptb (-rHt) (JIIotu_D,pth_ II'C): Minimum W1Ua table depth for the "1rc 

center service area. cxprascd in (C'C1 with up to 2 f~ctional digil$. 

• Minimum SoU Stope (Sfope_!.lln_ WC): Minimum soil slope for the "11c: center sM•tcc 

am\, expressed as degrees with 2 fractional digits. 

• 1\tulmum Soli Slope (SiopeJ•fu_ II'C): Mwc imum soi l $lope for the wire center service 

area, expressed as degrees with 2 fractional digits. 

Wlrt Ctnter lnformallo n File (ssWCINFO.CSl'J 

There Is one record ~wire center, in uccndtng order by wrre center 5" 'itch 11-clulractc:r CLI.I 

code. The d&ta fields an: the$e: 

• WI~ Centrr Swltr:h CLLI (SII'Cl/1): The 11-charocter code tdenttf}rng the""'' cc:nter and 

tts service area. 

• Opt n tlng Company Number '0CN): Number ofthc orcr.~~ting company 

• Opuatlng Company Nama (Op~'-CtllffPilll)') , Name of the opemting company 

• Central Office Type (S"•itclr_ T)'/H!): Type of the centra l office ( H•IIo~t. R• Rcrnotc) 

CBC-to·Crld Equh·alrncr File (uACCBC.CSI? 

There is one record~ combination of Census Blod. Gr<>up and dfccti'c snd cell that O\ctla)'S 

any pan ofit These records arc in the following ordrr. maJOr to mrnor, all asccndtng 

Switch CLLI Code 
FDI Code 
Census Block Group Fl PS Code 

&ch rcecrd contains the followi na datil fields: 

• Swlrch CLLI Code (SII'CL/.1): ll ·chamcter CLLI code tdcntif:ing the wire center to which 
this record belongs. 

• Crntral Larltudt of E«ectln Grid Cdl (C,ntLot) : lAtitude of the nominally cenlral po1nt 
of the e ffective grid cell, presented as degreeJ.,.. ith 4 fractioMI digrts 
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• C~ntral Longitude or EIT~th~ Crld Cell (C;ntLonJl): Longitude or the nonnnally ccntnll 

point of the c iTecti If! grid cell. presented u degrees "1th 4 fractlol\41 diglls. 

• FOI Code (FD/Cod,): FDI Code for the ciTCC11\ c 11rid cell. 

• Census Block C roup FIPS Code (CBG_ FIPSJ: Standard code idcnllfymg o COO. 

• Number of Buslntn Lints (BusUMs): Count of Business Lines in the ciTCC1ive grid cel l 

that wcre allocated from the specified Census Bloc!.. Oroup. 

• Number o f Buslnns Firms (Bus Finns): Count of Busmcss Firms 10 the eiTcctl\·c grid cell 

that WCT"C aiiOCllted from the specified Census Blocl. Group. 

• Number of llouscholds (If/lids): Count of llouseholds 10 the cO'I:ctl\c gnd cell thot were 

ollocated from the specified Census Dlock Group. 

• I'/ u mber or lfouslng Unlls t(I/Unlts): Count of llotum~,: Units in the ciTccllvc grid cell that 

"'ere allocated from the sped tied Census Block Group. 

T elephone CompuiH' Flit (TELCOS.Cfl') 

This tile is a single file for the cntin: country. It " '" order by Opcfiltmg Cmnp~ny 1'\Jmc, 

osccnding. The data fields arc: 

• Operating Company Number (OCN): ''OCN" 

• O~ratlng Company /\arne (Opu_ CompDn)'). Name ll5 11 appears 10 Wuc Center 

Information file. 

• Paren t Company Namt (PRrrnt_CompDnJ'). Nome of'" p31cnt rom~n) 

• Company Slu (Por,nt_SI~): (S• Smoll. M• Med•um.l.• l..nrgc) 
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APPENDIX B 

BCPM 3.1 PROCESSING STEPS 

This paper dc:$Crlbes the 51eps in processing BCPM 3.1 data. Processing oceurs Sllte·b)'·state. 

Step I : Crute Appropriate Wire Center Servltt Arras Tablt 

Program: MopBliSie BlWCSA 
Tables/Files Usi'Ji: CDDri• ... :ll<ur14aWCSA. BLR ~ire center boundanes 
Tables/Fries Produci'Ji: b<l~p<tth14a14oWCSA, Effeetl\c OLR wire center ooundanc:s 

This program aclecu wire""'"' bo11ndorics for wh1ch the ecntml office ts " '''"'" the state. II 
sons thc:m into CLLI·8 ueending order and writes the rcauhing tublc to the base dir<'Ctory. 

S tep 2: Determine Couolfrs Co-ertd by WI~ Centers of a Stalt 

ProgrQ/'11: MapBuic BlWCCI\'TY 
Tobles/Fil~s Usi'Ji: ixlsf'p<t~hiDa!DaWCSA. wire: center boundaries 

bnstparhiUSCNTYJIR, high resolution county boundaries 
Tnbles!Fllcs Produud: bastpatlrlaa14aWCCOS.TXT. ASCII text li>t of counti~ required 

This program determines the counties c~'c:rcd by a )tate's""" cent CD. These" 111 typicall) be 

all counties of the subject state, but c:an also be SC\er'al counties from one or more adJacent states 

The progrnm considers o count)' should to be included tf ntlc~)t 2~o of that ~uumv·.~ or~-:~" 

intersected by the SC1 Of wire ecntcr boundories for the stOIC. 

The resulting ASCIItc:xl file is produ~ in asccndmg statc'county FIPS code ~ucnce. 

Step 3: Determine the S"ilchcs for the WI~ Ctnter Sen let Aru• 

f'rogmm: MapBaslc BlWCSWS 
Tables/Flit~ Used: b<ls~porhlaalaaWCSA, wire center *crvice area boundane1 

basrpath\LERC1\J, aU unique switches defiDcd in LERO 
Tables!Ftles Produced: basep<ttht.at.aWCSWS, l"~tchcs for slate "ire centers 

This program determines the switches that qualify. There m1y be more than nne per" rre center 

boutulary. But there mu.JT be! at least one per wire center boundary ... 1ftherc ts not, the program 
issues on error message. 
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InvAriably, some excq~tions, indicated by one or more: mcssagc:s in the message box, must be 

de~~ It with manually. Thiscoufd require a funhc:t" m)rdering of tho: oaWCSWS table. "'hich 

must be in WCCLLI/SWCLLI n11n1e ord:r. 

Sttp 4 : Cenrrate 11200"' Devu Crld Cells for Each Wl rt- Center Sen 1ce Arta 

Program: MopBasie BlWCCRID 
Tabl~.s/Filc:s Used: bauf"'tltla;~laaWCSA , wire center boundaries 

bas~patltlaalaaWCSWS, wire center switches 
Tables/Files Produced: ba:uPQtlllaalaa\VCCR, grid cells for oil wire centers of the state 

bauPQtlllaoiBlLOC, ASCII text log file of errors encountered 

The nWCGR table consistS of 11200"' dcgm: grid cell$ as Maplnfo rcgaons, ach oh>hich 1s (1f 

necessary) cut to pm:isely ti: within wire c~tcr boundnric:s ... thus not all nfthcse regions arc 

true ""sqW~rc"" grids. 

Each :record of this table contains the CLU code of its wire: center, and the: lata tude and longitude: 

of the numerical centerpoint of the jlrid c:c:ll that is represented by the 1tt0rd 

Mutually distintt part$ of the same 11200"' dq;TI'e gnd may oppc:~r 10 d1ffcrrnt (ndJatrnt) wuc: 

cent en. 

Tite result1111t records an: in order by wire: center CLI.I I ~witch CLLI (whatever the order of the 

input aaWCSWS table), and within a wire: center I S\\ itch area. by osccndont;lutltudc (major) 
and o.sc:cnding longitude (minor). 

lf Maplnfo has an error when cutting the: grid cell>, a log - 82ul OG - 1s produced indiC~~IJng 

the errors, and the program corrects I fixes these errors 

Step 5: Assign the Minimum Bounding Rectangle for Eadt Snitch 's Aru 

Program: MapBasic BlSWI\IBR 
Tablt!$/FIIu Used: bas'JIQIIIIaalaaWCGR, wue c:c:ntcr gnd cells 
Tables/Filc.s Usrd!Aff«tcd: bas,patlllaa141;~\VCSWS, S\\ttchcs for state ware crntc:rs 

This program detenninc:s, from the assigned grid cells, the minimum boundins rcct•nlllc (MOR) 

for the aren c:overc:d by c:och of the switches, and updates the $Witc:hc:s file with those 4 volues. 
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Step 6: Fully Format the Grid C~'l Rerords 

l'rogram: MapOuic 82FMWCGR 
1obltrs/FIIcs UmJ/Ajfectcd: bastpatlllaulanW CG R. ~:rid cells tor wire centers 

This prognm j~m adds all addilional columns in the uuW CC R t4blc required for succeeding 

processes. 

Step 7: Set the Rl\cOrd Number In lht:- oaWCGR Reco rds 

Program: DOS C-Prognm 82RCDNBR 
Tables/Flits Used/Aff«td: bas,pathlaalaaWCCR. wncccntcr gnds 

The two paramctcn to this program arc SKJtcAbbr and Rmrl'mh The progmm upd3tC:S the 

records in place. 

Sltp 8: Collect the Terrain Data for All Stairs Sen rd by Thh State's Wire Centers 

Program: MapBasic 82BGTRN 
Tables/Flits Ustd: CDdr/,.,.:ICBGSO ILSicoBGSOtLS, Tcrram Data by Blod Group 

Tab/es/F'iln Prodll<:cd: ba.<C'pathl<u•lauWCSOIL, tem1ln d••• for oil block sroups served 

This program wes the Stopwatch Mnps Stat<: Terrain Data ~~· C'~11SU.S 8/ocl.: Group product as Its 

source. It copies to a table on lulrd diak the te'Tllin data for all block groups of all stntes saved 

by this Slate's "ire cemcn. Tlult ublc 11 used in the next step. 

Step 9: Determine Area O~trlap or Terrain Data 

Program: MupOasic 82GRTRN 
Tables/Files Used: bas<'pathlaalaa\VCSO IL,tcrrain data for all blod. gsou1" Mned 

Tables/Files UmJ/Ajfut~d: C::\TEI\I P\CRBCX. a tcrnponary 14ble 

This program JOins information in thC$C two rahl~. wnttng at to a tcrnpolllT)' table on the local 

drive C:\TEMP\GRBCX. It then ends, often wit~ an F.rrQr O..'t'riOI'IItJ: Ol>jrrtJ. 

Strp 10: Aulr:n Ttrraln Data t o Each Crld CeU 

Program: DOS C·Program 82CRBGl 
Tobl<'sfF'IIcs Used: C:\TEMP\GRBCX, atcrnporarf 14blc 

Tables/Flit-s Uscd/Affc~tcd: basepatltlaalaaWCCR, wire center grid cells 
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This progrun actually pcrfonns the: a.ssig.nmcntto the: grid cella. Run it from the: base dart-ctory, 

wath two arguments: StatcAbbr and BnscPatlt. 

St~p II: Colltd the C~ruua Block Boundarlu (or tht Stat~'• Wlr~ Ctnltn 

Program: MapBasic BlALLCBS 
Tablu/Filrs Ustd: bllUp<~th\Qg\Qg\VCCOS.TXT, ASCII text list of counlles required 

CDdrlw:ICBBY\aa\CBssuc. Crnsus Bloclc Doundary tables on CD 

bG.srpcrtht.aiDoWCSA, "ire ccniCT SCT\ice areas 

Tables/Files Produced: bAUp<lthlaaiDa\\'CCBS. Census Blod. BoundmM for all these: WCs 

This program uses the llu of counties required to darect the operator to mount IM one or mo~ 

CO-ROMs containing the Census Block boundaries for the requared counhcs (some of "hach 

may be: outside the subjeet stale). II produces a table of ~II Cmsus Blod. boundaries" llhan the 

purview of the subject state's wire cmtcrs. 

Sttp 12: Colltct tht Ctnaus Block-Ltnlllouslna Data 

Program: DOS Batch File B2CBD£1\1S.BA T 
DOS C. Program C:\UTIL\CSVTOTAB.EXE, plus otM! utahiiM 

Tables/Flies Ustd: ba.up<~tltiBXDEMS.OEF, ASCII teAl life definition 

CDdrl•'t':IXBLKIBXuccc, STI'I f1 extmctliiM 

Tables/Files PtYJducNI; ba.1•path1DalaaCBO£MS, Census Block housing dcmogrnphics 

Thas batch file. tile conversion utility progrun, and usorted other utility programs gcnt'r.lle a 

tublc containing. for cach occupied Census Bloclc ineny county (of any stale) touched by one of 

this suuc's wlreccnlcrs, the base housing dc:mogntphacs. including a 3-woy distribution of 

housing units by structure: size:. AI this point, this is unadjusted 1990 Census data. 

Sttp 13: Colltt llht Block Group-L~vtl Unlll·ln-Structu rt Obtrlbutlon Data 

Program: MapBasic: 828GHUS 
Tablu/ FIIt•s Ustd: CDdrl•v:1BLOCK\R£PaaGOI, ClaritliJ UG Units in Structl!fc by State 

1ablcs/Fi/u f'roducttd: bas,patll\acr\QcrBGIIUS, n:suhang aoblc for oil 90s touched by WCs 

This progntm copies the 8 0·11:'-el unha·in·SU\ICturc: daa.. for Bloclc Groups an all states touched 

by this mtc's "ire centers, to o 14ble,ln FIPS order. 

Sttp 14: Apply AU Housing Unfl Dtmognphles to CtnsuJ Dlock Tablt 

l'mgmm: MopOwdc BlUI'CIJII U 
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Tablt's/Fila Usrd: boup4tll\u\uCBDEMS, Census Dlocl' housing demowaphics 
b4sl'p41hl4a\Da8CIIUS, BG units·in·struC1urc: 
bdstpGihlPOPADJ.I'XT. 199S ceruu' ldjuJI.mcnt (actors by ~ounty 

Tnbles/FIIrs Aff«tttd: bas~pGthloalaatfiS, Cc:nsu~ llloc:~s table: 

This prognun appl!t!S the housing unit nformation from the above tables and file: to the Census 

Blocks. 

Seep IS: Apply Bullneu Unrslflrms Oacaco Census llle!:k Table 

Program: MapBasic 82UPCBBU 
Tables/Filrs UsN: b<lstpatht.ralaaWCCOS.TXT. ASCII t~t list of all counties touched 

boup4thlsslssPNRCB, CB·Ie\•cl busmc:sscs for all states touched 
bas..]XJtll\ss\sJPNRBC. BG·kvc:l busint!Sscs for all stat.:; touched 
bouFctlh\s.tl.uPNRTR. TR·Ic:,·cl businesses for all saatcs couched 

Tab/cs/ f'llcs Uscfiltlffc('ted: basrpo~tht.rat.raCBS, Census Blocks table 

This prowam first collects PNR dL&a for all counties touched Into wotk fi les C:\TEI\IP\PNRCil, 

C :\TE!IfP\PNRBC, and C:\TEMP\PNRTR. sorted to FII'S order. II then opphes that dalllto 

the: Census Blocks lilc:. 

Seep 16: Collect the: Roads for a Slate' s Wlrr Cent en asi\110/l\ll f fllu 

Program: DOS Datdl File: BlTC Rllflf' 
DOS C·Progmm B2TCRRDS.EX£. plus other utilities 

Tables/Fila Ust'd: boupatht.rat.raWCCOS.TXT. ASCII text lt5t of all countoes touched 
CDdri• ... :lTlCER9UI.uiCBsscrr.xxr, TIGER94 files 

Tables/F•Irs Produrrd: baupGth\aalaaSTSuuc. l\ll D i\llf', importable fi lo pct cuunty 

This process erc:atcs, from TIGER?4 COs, the ro!lds for all counties (in all ltates) touched by thos 

state's wire centers. 

S tep 17: lmpon Roads MlO/Mlf flies to a Maplnfo Tablt 

Program: Mo!-Duic BZALLRDS 
Tables/Files Used: bast'pathlaaloaWCCOS.TXT. ASCII text II" of all counties touched 

bdst'palht.ra\aaSTSsstcc. MlDI!Illf, importable: Iiles per county 
Tables/Files Produ«d: bast'pGtlll<rlll<raRDS. Census Bloc:b table: 

This program Imports and collccu til the above files mto a smalc: Maplnfolablc: When you arc 

satisfied tl111t the: procc:ss is JUCOCJsful, you may aa.sc the MID'MIF liles,llkl the temporary 

QaROO lltblc. 
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S crp 18: RtJalt Roacb and Census Blocks 

Program: DOS C-Program BlC BRDS 

Toblcs/Fi/es Ustd!AjJtcttd. b<u1path\aa\otJRDS, roads for che mure 5ta!C 

bas1pathlatJ\aaCBS, Cmsus Blocks table 

This DOS prosnm (whose two parameters are St11teAbbr ond BasePoth) ddell'tines and poses 

rhe cotal road segmmc lengths for each <:emus Block. and Call) cite Roa1b records with the 

\VCCLLI code of the Census Block and the indtcation as co "hel.hcr the CB is large. mall. or 

empcy. 

S tep 19: Crute tbt Valid RoadJ T able and the Roads·ln · l.a'l:t·Cemus·81oekJ Tablt 

Program: MapB11sic BlSPLRDS 

Tables/Files Used: bas<'pathlaal#aRDS. roads for chc mcire •Cole 

basl'p<rtJtlaal#aCBS. <:emus Block\ table 

Tables/Files Produud: bou-..path\aolaoVLDRDS, \'alid roads for state 

b<u<'patfllaolaaLCBRDS. ro3ds for slate: 111 large Ccn,us Blocks 

This program c:reaccs the '"'0 "'OO.ing Roads tables from the ongtnal 

S tep 20: De ter mine Area O verlap of Smaller Census Blocl.s "lth Grid Cells 

Program: MapBasic B2SCBXCR 
TDbll"siFtlcs Ustd. baqopathlaot..aCBS, Cmsu> Olod" table 

l>a.rrpathlaalaaWCCR, wtre 4:nttC1' gnd cells 

Tabi<!S/1-'ilc Pl'oduud: l>aMpatlt\tJa\aaSCBxCR, small Census Olock/microgrid JOin 

This prognun ddmnincs the area O\'Crlap bctl'een microsnd cells and Ccn•us Blocl' less th:m 

0.2S square mtlc:s in 1izc. Thh relationship "ill be used m the next step tu allocate dcmogr•phtc::s 

from those Census Blocks to t~c: overlaid grid cells. 

lfMaplnfo stops lhis program ..-ith an Error o•~·rlaylng th~ obj~m. you should SA\'C the 

SCDXGR temporary table 111 b.Lup;rthtulaaSCBtCR and end the program 

Step 21: AJiocate D~mographJc Data from S mall CcnJuJ Blocks to Mlcro~trldt 

l'rogram DOS C·Program 82ALLOSJ11 .EXE 

Tabll"s!Ftlu Used b<rs..pcrthlut..aSCBIGR, small Census Bloc:Vmicrosnd J OIO 

l>as..pcrthlaa laaCBS, Censua Block.l 

Toblcs/FIIcs AjJ« IC'd: bas<'path•laottJoWCOR, wire center grid ct:lll 
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This program uses the relationmips ddcrmincd abo' e to add area-proportional Census Blocks 
demognsphiCJ co the overlaid grid cells 

Step 22: Orlrrmlnr Road Sftmrnt Overlap or Larger Crnsua Dlock' " lib Grid Ctlll 

Progrom: Map Basic B2LCBXGR 
Tabla/Files Usrd: bii.U'p<~th\11"144LCBRDS, large Cmsus Jllocl: road sq;mcntJ 

b4st)"ZIIri""!Q"WCCR, wire center grid celts 
Tablt:slf'llc Produced: b4stp<~tlllaalnLCBxCR, Iarge Census Block roodlmicrogrid join 

11tls program determines the area overlap between microgrld cells nnd mad segment• or Ccn<u~ 
Blocks larger than 0.25 square miles In size. This relationship will be used in the nCAt step to 
allocate demographics from those Census Bloe}(s to the O\'crlaid 1.-rid cells. 

If Maplnfo stops this program with an Errorowrla)"fng rht objfftS, you ~hould :.a'e the 
LCOXOR temporary table u b.:rstpot/rla" laalCD,GR Drtd end the pro11ram 

S trp 23: Allocate Drmognphlc Data from La'ltt Ctnl UJ Blocks to Mlrrogr ld• 

l 'ragrarn: DOS C-P. 'gram B2ALLOLC.EXE 
Tnbltsll-'1/ts Ustd: btut'patll\u!QaLCDxCR, Jm4ll Census OlociJm•crogrid jom 

boupath\oalaoCDS, Census Blocks 
11 !Jics/FIIt's Affected: bo.upollrlooloa\VCGR. wire ccnter grid cells 

1 his program uses the relationships determined a hove to Dlld ro3d·lcngch-proportlunol C'cnsu' 
Dlocks demographics to the overlaid grid cells. 

Step 24: Calculate Road Information for l\llcro-,:rld1 

Progrom MapBasic 82RDNF'O 
Tables!Fflcs Uud!Affutcd: b4Stpath aalaoVJ..DRDS. Vahd Roads table 

botpallr 4111\aa\VCGR, WIIC center gnd cells 
Tobles Produr:al: ba.,pathwrola.:rCRIRD. gnci'road ublc 

This program calcu.latcs the road centroid, cotallcngth of inlcrsccl~ng road!, and the road are:a for 
~och Micro-grid. 

Step 25: Aggrega te 1\tlero-grldJ 

l'rogrom. OOS C-Prognun B1WCACC 
Tables/1-'fles Usn//Afficr~d: ba.up<~tlr\aa\ao\VCS\VS, S"- nchcs for state "'"'cent<~ 

botpdllr"'•la•WCCR. wire center gnd cells 
Toblu/F/Irs Produud: bllupothiJlalaaACC, aggrepte gridJ 

116 000123 



BCPM J.J Model M~thodology 

This program eggrtples the Micro-grids b:ucd on 1he algorithm described in the BCPM2 Model 
documen1111ion. For each group or oggreg41ed Micro-ljrids. m record with a Wire-Cenlcr·unique 
aJWregale grid ID and the oggregoled values are ou1pu11o the uaAGG table Addiloonally, each 
Micro-grid is la!Wed whh lhc oggregote grid 10. 

Step 26: Calculate fccdu Information for Ag&rC'11alt Grids 

Program: DOS c-Program 8 2WCFDR 
Tables/Files Used/Aff«t~d: IHaup<rJllt.at.aWCSWS, s.-ilehcs for state .-ire centers 

IHaup;rJ}rt.at.aACC, agarc:ple grids 
Tables/Fifes Produced: b<tupat/rt.Gt.aFNFO, feeder 1nforma1ion 

1nis program eelculales the feeder lengths and FDI code for e11ch aggrqrale ~:rid. The lable 
aaFNFO comains main feeder-angle informalion for each wire ccnler thai !' nece~snry for 
cn:aling Muplnfo maps for the feeders. 

Sltp 27: Cakulalt (and Replace With "11tn Approprlalt) Alternate Feeder Routrs 

l'rogram· DOS C·Program BlWCFDl 
Tables/Files Used!Aff«t~d· basC'pGtht.alaaWCS\\'S, s.- 1tehc:s for state .-1rc cenlers 

baupatlrt.alaaACC, aggregate ~;nds 
bast'pathllllllaaFNFO, (ceder onformallon 

This prog111111 c:alculales the feeder lengths on an unsplll cardonal dirCCIIOO basil and, 1f1his 
altc:r-Mie feeder routing Is shoner than the prev1ous, sub~lllutcs 11 10 rhc aaFNFO 1oble. 

Slcp ;l8; Ctn~ralt tht Primary Output CS\ Filt 

Program: MapBosic BlOUTCSV 
Tables/Files Uud/Affc~tcd bllsep11thla111aaA GC, DIIIIICI!Uic gnds 
Tables/Flies Produt:t'd: bas6parhlaalan0UT.CS\I, primary corr.mo-sepnrartd vorlflhlc~ lite: 

biiJC'patlrlaalaaOUTZ..CSV, emply records oflhc nbo\'c nic 

This program sons lhe AGO table into FDI Code wilhm Swnch CLLI. llgencrale\ the CSV tile, 
ctellling where necessary a spcei1l record to reOcctthc sphl oro maan feeder 11 10,000 f«1 

Sltp 29: Centrale the Wire Ctnter Ttrraln Information 

Program: DOS C·Proaram BlWCTRN 
Tablr:slfflu Usrd/Af!c,tcd: bllstplltiiiRRiliiiWCCR, micro-grids 
Tllbl<"s!Filcs Produud· ba.rrpothlaalaaWCTRN, summari7cd lctTain toblc 
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This program summarizes the tcmin data from the miaogrids of a WC seo 1cc area hs ,,. o 

command·hnt arguments arc: StatrAbbr and (Ja •rl'ath. 

S tep 30: Generate the Wire Cen ter Terrain Ou tput CSV 

Program: MapBasic BZTRNCSV 
Tabi~!FIIfs Uud!Af!«tfd: bas#pllthlllcrlllcrWCTRN, Jummanzcd tc:rrain table 

Toble.s!Ftlcs Produced: bas4'plltJrlllallla\VCTRN.CSV, c:omma·scparaled vanablc::s file 

This program generates the record for each ~~tch, in switch CLLI order, ~ummar~~.tng thc 

terrain characteristics of the sc:rvlce are:l, 

Step 31: Ccncntc the Wire Center Info CSV Fllt 

Program: MapDasit 821NFCSV 
Tablt:s/FIIes Used!A.Q'cct~d: bas1path\aa\aa\VCSW S, S\\ ItChes In \\ire ccntc~ 

lxrsrpath\TELCOS, olltelcplulnc companies' file 

Tobla!Filt:s Produced· bas4'potllllla\QaWCINF.CSV, cumrna·SCpMllt~'Cl vonabl~ file 

This program generates the record for eac.h ,,.;u:l-. 1n ,,.1tch C'LI I ordCT. ~umm~n11ng thc 

owncrsh1p charoctcrlStics of the Kt\kc: ara 

Postlude: 

We ZIP the t\\0 files oaOUT.CSV and aaOUTZ.CSV into uaO UT .ZIP. We /.IP the t"o Illes 

oaWCTRN.CSV and oaWCINF.CSV into 11aWC.Z IP We then FTP t~e 10 the 1:-.IDETEC 

fTP site. 
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APPENDIX B 

BCPM 3.1 GRID AGGREGATION: 
GENERAL RULES 

Terminology: 

The following tmns are used in lhe grid aggregation rules: 
Grid • 1/25 degree Latllude/Longitudc Grid 
I/4Grid • I ISO degree Latiludc/Longitudc Grid 
1116Grid • 1/ IOOdcgrcc La:iludc/Longiludc Grid 
lf64Grid • 1/200 degree l.otitudc/Longilude Grid 

General Rults 

lfnny grid hns <1000 Household Unhs (IHU) lhcn ilUipul: 

or remaining datil, 
If any 1/64 grid > 400 HU then do: 

If Grid • I 164 grid < 400 li U then Output Grid; 
Else If I/4Grid • 1164 grid < 400 HU then Output 1f4Grid. 
Else If 1/ 16 Grid- 1/64 grid < 400 HL then Output 1fi6Grid; 
Else Output J/64Grids (oll4): 

Of remaining datil 
If any 1/16 grid > 400 HU then do: 

If Grid· 1/16 grid < 400 HU then Output Grid; 
Else If I/4Grid- 1116 grid < 400 HU then Output I/4Grid: 
Else Output lfi6Grids (remaining 4); 

Of rem.aining data 
If any l/4 grid > 400 H U then do: 

If Grid· 1/4 grid < 400 HU then Output Grid: 
Else Output lf4Grids (Remaining 4); 
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Clun up 

If any rt<Xlrd has< 100 then MC'lJC with hori7ontal or \'Cnical similAr Grid or equal or 
larger 5izc to which the road centroid leans. 
Parr/a/ grids less than 115 of a Iorge grid "'ill~ oggTYgatnl bocA. in (a:J lo11g as lfnc 
count is less than /00) t( the grid along the longCJt edge. 
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APPENDIX C 

SUMMARY OF MAJOR CHANGES 
FROM BCPM 1.1 TO BCPM 3.1 

I. CUSTOM ER LOCATION 

Customer Line Data: Housing. Units Ptr Structure 

DCPM 1.1-Usro 11 notional O\'tTIIge based on Cen•us lluta fur number ul h1>US1n11 umts pa­

:structurc per Census Block Group (CBG). 

DCPM 3.1-Uscs census daiJI fo.r housing units per !llructure ottbc: Census Bloc~ (CO) level for 

cachCB. 

Customer Lint Oat a: Bu•lness 

.BCPM I.I··Estimated the number ofbu.~incss lines at the CBG t:cvcl by using Dunn and 

Bradstrffi data on the number of employees by COG and mdu!tl')' rcpons l>f husincs~ lin~ by 

BCPM 3.1-Usc:s PNR ond Associates (I'NR) data of actuul husmc~s line<. Approxm1ately liS% 

of business customt'f$ C41l be llS5il!ncd to the CB level. 

Method For Assigning Customers To Wi re Ccnttrs 

OCPM 1.1 ··Assigned customCt"S within a CBG to u wire center rif the centrmd (geographic 

center) of the CBO fell within the wire center boundaries pro,'id<'ll by On T11rgc:t"s ··exchongc 

Info Plus·· dolo product. Wire Center boundaries were: subsequently c:stublishcd by nggrcgating 

the: nrc:o c:nc:ompliSsed by CBGs whose c:a~troids were assigned to the respective wire center. 

BCPM 3.1- Usc:s Businc:u l.ocotion Resenrc:h (BLR) data to cscnblish "''ire center b<>uncloncs. 

These nre typically dclincd lltth:c Clllavel. 
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Unit of Enelnttrlng 

BCPM !.!··Used the CBG as the unit of mginemng. 1 he o11e of a COG 1s b:ued on population 

and geography. 

BCPM l .I··S1mulatcs basic telephone plant engmetring unlls b) usmg d)"nAmlc gnds that vary 

m size within a wire center. The • ultimate grid" is wed to compon "uh Carner Sc1' mg Area 

(CSA) and Distribution Area mgineering guidelines. Ulllmate grids ore conSiructed by first 

establishing microgrlds (approximately I,SOO feet by 1,700 fcct. longitude and lat1tude) and then 

reaggregallngthe mic:rogrids into l11111er grids liS appropnatc. In 11cneral, the muimum grid si1e 

allowed is 12,000 feet by 1-1.000 feet." 

Locating Cuslomen \VIIlilfl thf Wlrt Ctntt r 

BCPM l.l - Squared the orca of the COG oboutthe geogrupluc center of the CUG. For COGs 

with less than 20 ho~~~eholds per squ-~rc mllc, the aru of thiJ square,.., redu•t.'tltn a square 

whose area IS equal to a SOO.foot buf"er along each s1de nf the mJds "1thm a COG Fnr all 

COGs, customeq were uniformly d1Stnbuted through11u1 th~ squa"'"-d CBG 

BCPM 3.1-Uses rood network data tJ place custom~o-r• \\lthm" CB inli> the oppropnatc 

micrognds for those CBs that span mult1plc micrognd~ DJtll ro.-gardmgiK!U}mg and business 

lines is rcta.ined at the microgrid le-.el wbscquentto deten111ntng the ult1matc gnd Slit The 

ulumgtc grid is qUAiled oboulthc rood centroid of the ulllm•le gnd, "h1ch olw Cllrre\ponds to the 

Digital Loop Carrier (DLC) sit..-. Customers, DSSigned to m1crogrids within pon1cular 

d1stnoution quadrant$. are subsequent!) placed un1fonnly m Road Reduced Arco' These Ro3d 

Reduced Areas arc centered about the rr ad centro1d uf the oJ"tnhution qu~drant an.! met! as o 

sqUJre "hose area Is equal to the are~ crcompasscd by a SUO· foot road buiTer along coch side or 

the roads contained within the distnbutic:n quadrant. 

II lh< >Ue or u .. .-n>pW ifiiy ~ hptlldcd ... htol PlniJIJndJ I lOIII lilt "Iff crnw b.'llllll111C' lit tlllllbuxd 

Wllh ild)O<<ftl .......,.,., • • 
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Number of llounholds Us~ as Ban Lin~ For Calculallon of Subddy 

BCPM 1.1- Bascd the calculation of the bUbsidy on the number of households If the user chose 

to input line counts for each switch and the line c:nunt was leu th3n the number o( households. 

the model still calculated the subsidy based on the number of households. Th11 resulted in a 

subsidy that was greater than the cost to install planlto save the requisite number oflines. 

BCPM 3.1- The model selects the fewer of either Households or tollll Resrdcnllollines os the 

basis of the calculation of the subsidy. 

II . OUTSIDE PLANT 

Dt'slg;n of the l\laln Feedrn 

BCPM 1.1- Piaccd main f«der directly ncrth. south. ca•t and "~t from the 111re center until no 

longer nruled to suppon a CBG 

BCPM 3.1- l'laces mnin fouler directly nnnh. south . .:a't and "c~t from the wtrc <:enter for 

I 0.000 feet Ocyond this point. the model tests t" o dc•rsn• 

The first desian dlrccts main feeder to the main population concmtrallon on the feeder quadrant 

that it scnn. usina the following rules· 

• If the hnc count en the center lfJ o f the feeder qu~dr~nt t' llr~atcr than 30' • oft he total feeder 

qUlldrant lines, the feeder remains a single feeder nnd points ntthc population centroid of the 

total ~lion. 

• If the hne cowllon the cmtcr I l l of a feeder qu!W111nt os ICS) than 3~o of the feeder quadrant 

lines, the feeder splits onto two maon f«dcrs each pointed 11 the population cmtmod on one 

h11lf of the feeder quodmnt. 

The s.ccond des Jan continues to extend the feeder dorectly in the originol cordonol dlrccuon. i.e. 

due n~nh. south. east or wes~. The design !Mt uses the lcut feeder cable (includon11 feeder • 

.ubfocder. and subfeeder pan two) 11 Kltcted 

Shari ng ofSubf«der 
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BCPM 1.1- Piac:ed sub feeder to each CBO. BCPM 1.1 d1d oot rcmut •hanng of subf=ler 

among COOs assigned to the same wire center. 

BCPM 3.1-Shan:s sub feeder among ultimate grids "'thm a ,.,rc: center -.hen It is cost cffcctwe 

to do so. 

Enablbhlng thr DLC Sltr 

BCPM 1.1-Established the OLC site at the geograrhic center of the CUG for those CBGs that 

needed only one OLC site. Multiple OLC sites were established in CBGs that c•ccedcd the 

12,000-foOI (default) constraint on copper loop length from the DLC to the euswmer. In such 

cases, OLC sites were established in locations that en lUred that the 12,000-foot con>tntint on 

coppeT loop length from the rtS~ivt DLC to the CU5tomcr ••u not t'!lcccdcd (The: 12,()()()-foot 

constraint was n user ndjU>toble input.) 

BCPM ) .!- Establishes the DLC site: at the: road centn1id of the ullim:uc t~ml More than one 

DLC may be placed at thiS site 1 f necessary, due to hne requirements. 

Plarrmrnt of the: Fc:c:drr Dhtrlbullon lntc:rfacr (FDI .I 

BCPM 1.1- Aiways co-located the FDI "ith the OLC BCPM I I allo11C<I for placement of 

more than one: FDI. if necessary. due tu line requircrnc:nb, 01 the DLC s1te. 

BCPM 3.1- Providcs for the following three options for placement of the FDI(s) based on line 

counts I) co-locate the FOI with the DLC; 2) sh~~IC an FOI bct"'«n Dtstnbulmn Area~ located 

10 tlu' right oflhe DLC Gild slulrc 1111 FDI beNCCt~ Dtstnbut1on Areas located to the lefi of the 

DLC: and 3) place an FDI at the center of the Distribution Area, which corresponds to the road 

centroid of the diS1ribution quAdrllnt, for escl1 non-empty c;uRdru.nt 

Cable Orsfgn from tbe OLC to tht Cuu omtr 

BCPM 1.1- Pioced horbontal distribution cable ond from1hut placed "fell>" to remote tcrrn.nals 

from which drop cable was placed to the customer. 
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BCPM 3.1-Piaces horizontal connecting cable frnm lhc OLC she: 10 c:onncctlo vcnieal 

c:onnec:1ing cable lhal runs to lhe geographic CClltcr of e~ch Distribution Ara. A bac~bonc cable 

runs vertically through the ccnlcr of lhc Drstnbu.r ., At ""llnch cables em,nalt' from ll.t 

backbone cable, and drop cable-. run from rcrnole lmmn •. 1•c:d along the branch cAble 

ILoop Length 

IBCPM 1.1-Used a defaull Vlllue of 12,000 fc:ct to constrain lhe copper loop lcnglh from lhc OI..C 

10 the customer. (This was a user adjus1able Input.) 

llCPM 3.1- Tends to limil average copper loop lngths from the OLC to the customer by 

generally hmiling lhc maxamum ullimate grid SIZe to 12.000 f«t by 14,000 feel, latuudc and 

longitude. If copper loop lEngths from the DLC to the customer cxcctd 12,000 fed, the a~bk 

gauge is reduced to 24 gauge cable and c~tcndcd ra,ge plug-ins ate inslalled on loops ulcndang 

beyond t3.600 f«t. The ullil'lllltc grids arc designed such thai copper loop tcngllu from 1he DLC 

to the eus1omcr arc unlikely 10 exceed 18,000 feet 

lll1odcl up on Total Cable LcnJIIh 

BCPM 1.1- 0id nol pro,~dc: for a cons1rain1 on cable lcn111h wilhin 1hc CBG subfttdcr nnd 

DiSiribulion Areas. 

BCPM 3.1-Caps the dtstnbu1ion quldramtolal cable lcnglh so 1ha1 il does nol exceed lhe 1u1al 

ro:ld dastancc wilhin lhc distnbution quadrant 

Density Zones 

BCPM 1.1-Uscd seven dcnsi1y zones. 

BCPM :1. 1 .. uscs nine <knsi1y zones 10 faciliiAie oomp;nison of OCPM resulls wilh the llalfichl 

Model. 

Ill . SWITCIIING 

l)r(fcnnllallna s .. llch funulons 
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BCPM 1.1-The switch Cllr''e made no diSline~ion bet A'ten hoS1 and remote switches. 

DCPM 3.1-Uscs upm1e switch models for host. r :mote, :and stlllld·alone Sl'ltches. 

lnn~tmtnt Approach 
BCPM 1.1-Estimated a single total 'witch inves;.mcnt. 

BCPM 3.1-Calculates switching investments fHr each of several switch functional investment 

categories, using a separate curve for each cate~ory. In addition. the switch cun be panilioned 

accutlltcly into non-traffic sensitive (Line Pont ~tnd traffic sensitive in•·estmmts. 

Determining Unh-crsal Seni~ lmpat1 

BCPM 1.1-Provided a single input that allo\\ed the uscr to specify the percent of the totalaowitch 

investmmtlhat is aSsOCiated with basic sm tee. 

BCPM 3.1- ldmtifies accurately the ponton or ,n,·estment th3t iuppons um• c:rsal sen ICC for 

each central office by using a separate curve for tndtvtdunl switch functional investment 

COie!J(IneS. 

Usage Related Inputs 
BCPM 1.1-Switch curves estimated swttch functionnltnvcstments bll.'lcd only on the number of 

lines in the office. 

BCPM 3.1-Uscs a variety ofinputs including call rates, usage levels. number of trunks, as well 

as the numberoflines. BCPM 3.1 allows mput of usage lc\Cis foruni\mal ~en tee that can~ 

mdcpmdmt ofthr usage inputs used to c:ngin«r the 5Wttch Usage: inputs c:an be: dtstmgutshcd 

by rc:sidcnc:c: and busincs.s lines if desired. M05t data umu can be: input on a state-spc:ctfic andior 

wirc:-centct specific b:tsis with a Mfallbaek" feature: that allows the Model to use the Mate-level 

Inputs in those cases when: wire-cmtc:r input.s arc not D\11tlablc:. 

Switch Type 
BCPM 1.1- Wu based on a sample or switdt invesunmts that mel udell OMS· I 00 nnd SI;SS 

switches The single switch curve, however, made no di~tinction bc:twc:cn the two switches. 

BCPM 3.1-ls also based on the SESS and DMS.IOO, and additionally. allows the user to 1pecify 

a ~wtlclt ~c:ndor. i(that inronnation Is available. 
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Input Valu« 

BCPM 1.1-Uscd responses to a data request scmtto the LECs. This data request asked for 

discounted unit investments produced by SCIS runs. The resulting model, in essence, produced 

an aven1ge discount level for the companies polled. 

BCPM 3.l··ls based on a similar data set produced by the OCPM sponsor companies (OcllSouth. 

Sprint, U S West). The sponsor companies provided non-discounted switch ln••cltrnents for usc 

in the switch curve. The inves1mmts are produced with SCIS runs. e.xcept for the U S West 

itwcstmmts, which ue produced using the Switching Cost Modd (SCM) 

Method to Estimate Investment 

BCPM 1.1-Uscd a single means, the switch curve. for Qtimatin,~; 1111c cc01cr switch 

in•·estments. 

BCPM 3.1-Can use several sources of investments to determine USF com: the switch 

regression curve:, dircc~lnput from an ALSM. or total switch in•·estmcnts fmm any other l>OUrcc:. 

BCPM 3.1 partitions the in.-CS1mmts from other 50urces by functiorul in• c>trnmt C4tegory, 

producing accurate estimates of uni.-cr..al w .icc inq:stments b> SW1Ich. 

Limiting Snitch Size 

BCPM I.I .. Oid not ha.-e 1111 algorithm to limit switch ~i1es. That caused Mmple switch >:.ric 

models to ctellte "switches .. " ith unreasonably l•lb"' amuunt• of hna or u.agc 

BCPM 3.1-H4Jthe capability to scan the input tnble to detcnnt nc whe1hcr the cnp3c:ily 

<:OnSlralnts for any given wire center have ~n exceeded Far example, if o wire center ho\ rnure 

than a user-defined number oflines, the ModclauiOI!lllllcally InstilS a new CLLI aoo a new 

SWIIC:h entily 

Switch Categories 

BCPM 1.1- Modclcd only medium md large switches. 

BCPM 3.1-The switchina module intludes larae, med•um and sm311 Jllltchc. for small 

switches the user can enter fixed and vanable costs. dtsccuntJ, and brc:Upotnts or can usc the 

model default values. 

IV. TRM~SPORT 
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Approach 10 l nl~roffict Com 

BCPM I.I··TronJJ)Ort wu ealeulated as approximately W• of SIVIIchingml·cstmcnl. 

BCPM 3. I -Creates a realistic: model of lhc: interoffice nctw or\( based on the actual homing 

relationships bc1wecn remotes and hous, and hosls end tandmiS. II develops sp«tlic and 

accur11tc cos1 c:lc:mc:nts for efficient SCNET bandwidth based on trunldng oonligurettons of 

specific: nodes on lhc nctworlc. 

Transport R~duodanc:y 

BCPM 1.1-Did no1 consider transport redundancy. 

BCPM 3.t··Providcs one level of redundancy \~a \\lllllts commonly n:ferrcd 10 ns ")elf· healing .. 

tings. u Pro vades 11 second level of redundaney by using 1wo StiJ; orlines for offices 5CrYcd b,- a 

folded ring. u Includes a lhird level of redundancy by pr01'iding one extra DS l for every )even 

worlcing OS Is on 11\e port side in a c:c:n1ret office:. 

Ltvel of Anelysls for Transpon 

BCPM 1.1-D•d not provide an onalysis ofTranspon cus1s 

DCPM 3.1-AIIows lhc user 10 run lhe moclzl for a single rinc. chcrcby cnllbhngchc user 1o trncc 

the cost ealculaltons through chc: logtc: ofchc Model 

Rcporu on Tnn1pon 

.BCPM 1.1-Did not provide reports on 1mn1port. 

ncrM 3.1-Providcs rc:poru for each ring. lncludescransron cos1 results for all ofche rings. 

lranspon c:onfigureciou of ell of lhe rings, end unilcrsel SCI' rcc transport cost on a per hne bosis 

V. SICNALINC COSTS 

Approach 10 Sl~nalln~ Colis 

BCPM 1.1- Contained no explici1 provuion fo: SJgnahng costs. The mly com a•soctated wilh 

signaling nrc those Included in the swicc:hina invCSimc:nl. 

11 1ftM fobn ublt an I •ul(hcalt~a· flfti iHU~ tlw IIJIIIIJ "til IUiil(llall(llly l't'\UV lhctt ~11., 1•111 IH1 t~ nna 

11 A fol<l<d rtnl connem a oma.U ollkc 10 a 11011• node en IM SONFT una 
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BCPM 3.1-Calc:ulatcs signaling costS through an input table that includes pc:r line: imc:stmc:nl. 

Investment ligures ere: provided for residence and business lin~:s in large, medium. and small 

compnnies. Invcsunent amounts Are calculated by usinJ: !he: Signaling Costl'roX)' Model 

(~..:I'M) which: 
• Creates a two tiered SS7 Signaling ndwork usms o combinolion of user definable inputs and 

LERG dau: 
• Uses !he c:xlsting SS7 signaling network as the basis for the SCPM ndwork; 
• Uses actual data lO develop the octet, millisc:c:ond and data dip needs of the network 11.\ the 

foundation clements to ddennine signaling investment; ond 
• Builds ond costs the propc:r number of packet switcht:s, on line data bases and ~ignalinglinks 

by analyzing the octet, millisecond and dnto dip nc'-ds of the network. 
ntc user con accept the default wlue or input the per line values. SCPM is ovntloblc from the 

BCPM Web Site: for the user to develop per line iii\'C$UHCnts using th~r own cost dnta. 
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Introduction to Regression Analysis 

The purpose of regression analysis Is to detmnine. from e numba ofobscn·ations or 

measurements, whether thc:rc is a relationship between two or more variables. For 

example, we an usc 1qpession tools to tell us whet ,cr there is a relationship bc:tv.ccn the 

number of lines tcrrninrucd on a central offic.. sv.itch and the total dollar in' cstmcnt in 

such a switch. While many people familiar witltthe cqu1pm~nt in question Cllll uy 

intuitively that lh= is such a rtlotionship. regression analysts allow.< us to measure both 

the strength of that relationship and its magnitude. 

The output of the linc:ll' regression modeling proces1 IS a :.ct of equations, cunstttnt.s. 1111d 

cocffittcnts that tllll be used to cstima~ lite value of the dependent variable based on the 

value of the independent variable. The conoeept of the regression coefficient is critical to 

understanding the opctation of the BCPM switch module, as we will :.cc later. The set of 

switchmg regression coefficients tlult result from th~ lllllllysis is commonly l.nov.n as the 

"switch curve", 

In the case of o oentrtll offioc switch there is an Independent variable, the numher of lines, 

;md a d~pcndcnt variable, the total investment. S1mp c hn~~r icgrClSIOo 1s a tcchmqu~ for 

dc:tcrmmmg how much a change m the nwnbu ofhn,-s ,.lfl affect the dcpcn<lmt '"anablc, 

total investment. The linear regression process aiiO\\ • an analyst to estunatc the 

coefficients (a & b) of1hc follow1ng algebraic functional form . 

Y- a+bX 

Where: 

Y • the total dollar investment 

a • a constant in' cstmcnt amount 

b • an incremental investment per line 

X • the number oflincs 
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For example, assume that a i s SJOO,OOO. b is S!7.S and X IS 10,000. U$lng thc algebraic 

model, we can eSiimatc that the total invCJtmcnt for a I 0,000 hne central office IS 

$2,050,000. 

Because regression onalysis is o statisticoltechnique, the investment amount calculated is 

an estimate. Hence, there will be some degree of error assoctatcd w1th the estimate as 

eomp:11cd with the obscn ed inHstmcnt. The dlfTcrcncc bcmcen the "predicted" 

investment and the actual tn\'CStmcnt is tolled the prcd1ct1on error. The pred1ct1on error 

is minimized through the selection of the appropnatc algebraic funct1onnl fonn (1.c .. one 

that produces the best "fit• to the o~tual observed values) 

A mcosurc of ho" ''ell the spec1ficd equ:umn fits the dat4 IS the cocffic1ent of 

corrd4tion, or R1• The cocffie1ent of correlation 1S the pm:cnt4ge of variab1hty 1n Y that 

is cxplotned by the Vllriablcs in the model and rungcs hct\\ttn 0 and I The closer the R' 

is to 1.0, the bcuer the model explains I he ' 'ariobility in Y. Typtl!llll)'. the nnalyst wolf 

consider a number of independent \'llriables in I he fonnulation of a regression model, and 

eliminate those that do not signofiUittly add to the prcdoc 'e JIO"cr of the model 

The above cqua1ion fonnat also allows for the usc of a ' 'ariablc 10 rnod1fy 1hc cons..,nt 

cocfficien1 (o). This "dummy variable", as 11 it ~rKtwn, o:.-an be u«-d ht tlofTcrenlialc 

between i" ilcl1 lypcs. For example, if we behC\ e thai swotch I and S\\ilch 2, from 

different vendors, have different fixed investments, 1\e can m4kc the swuch \rndor on 

input variable and have lhe model produce difTcrcnl con1tan1 investments hu,cd on lhc 

switch vendor selected. This technique is used in the OCI'M switch model.'' 

"The dummy vanable 1\n a v~ o1 0 r 111e Jwilcllos a Nor1el OMS.IOO, and I~ 111e JWIICh 11a 
lucent SESS ThiS allows 11\e modllto ptOduCe a rnodJiet to the coelf'oonllh81 represents 

the inetemenlellnveslmenl dtlltt.,_ betoo_, a 5ESS and a OMS.100 later, '""- the 

rTIOCitlls uiOd 10 lllinalelnvoatmenta,lhe dull'my vllilbllll tpplied lo lhe coefi'IC>OnL 
prOdudng dill« en« es1ima ~~ for the two aW.Iches 
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While we have discussed regression in ttnn.s tlf o simple linear function, m~ltiple linear 

rc.grcssion is also commonly UJed. Mulllple linear regression uses more than one 

indqxndcnt variable to explain the: dependent \'llnablc:. Regression models producing 

curved lines can also be: created. For example, the equation to be: estimated can have the 

root or the square or an independent variable instead or the variable itself. 

Functional Investment Category (FCAT) Rationale 

A key design goal fo.r thc BCPM switch model \\OSthc abrhty to compute Yoith 

spcciliclly the incremental investments needed for unhcm~l service and unbundled 

network clements (UNEs). Prc\'ious proxy mod~ls, !>"AUK they produ~t\1 only n ••nt~le 

invcstmcnt number for the cntrrc switch, were unable tn cakulote tlu:se invc~tmcnts 

without arbitrary and unsupponable allocations. For example, cngincning ltudocs nnd 

models can prcciKiy qtWttify the in•c:stment in non·tl'llffic sen.sohvc equrpmmtthat rs 

ncc:ded to provide aline pon on thc switch. ThiJ hnc pon rn•cstment is a both • prirtl.'lt)' 

UNE and a key c:lcmcnt of universal ser.~cc:. Aecurntc determination of this lmcstmcnt 

is critical to both UNE pricing nnd calculation of universal smice suppon. rrc•·oous 

proxy models could do r.o bc:ltcr than assign an a.rbotrary pcrcmtAgc of'"' nch '"' ~tmmt 

to the: line pon. The problem was exacubatc:d b) thc fact that the pcrcentagc of the 

switch investment attnbu~blc to the pon could •·ary upwards of 100" • dcpcn<hns on the 

switch vendor and switch size. 

BCPM solves this problcn by directly c:stim.atong S\\otch onvcstmmts m Jix Kpvate 

fWlctionaltn\'c:stmcnt catcgoric:s. The nwnbcr of catcgoncs "as kept as small as possrblc 

for simplicity while still providing enough gnnulonty to perform meanln11fullJNf: and 

universal service atudics. ,, funhor challenge was to ~'fcntc n sci of <ntc11oncs thnt could 

integrate investment data from the IWO Audited LEC Swrtd1ins Models (Al.SMs). SCIS 

and SCM. After careful analysis of the: ALSMs, the: BCPM Sponsors am•od at the 

following functional investment CIICJOries: 

INOETEC International Page: 133 000~40 



r BCPM 3.1 Switch Curve Methodology 

• Pr()(n sor Rt latKI: This category includes both the ~CIS Geuang Stance! and EPIIC 

primitives, and the equivalent equipment invC$tments from SCM. The group agreed 

that switch periphm l processors should be plac:KI here. 

• Lint TtrmlnJatfoo • MDF & Protector: This «tegory is ldcntifiKI ~cp4111tcly because 

these items form a di1cre1e UNE an many states Includes the Outside Pl.mt block, 

Ccntnl Office bloc:!.:, protector f111me, a.nd proteetor bloc:!.:. 

• Line Port · line cards end associated equipment 

• Llnr CCS • includes Umbilic:al Tnanlc CCS 

• Trunk CCS. 

• SS7 • Smric:c: Switc:hia.g i'oant (SSP) equapmcnt 

The BCPM 1ponsors cre4ted mapping processes to coanbane lind cross·reference the 

dl'1Jiiled investment outputs fro'll SCIS and SCM intntha. ...,t of si), c:ategon<S 

Ahhough the model wa.s crested using SCIS and SCM an\e>tmcnts, future J\lat~h runes 

could be de,·cloped using 11ny engmeering·b~scd mudd that produces in\eStmcnt} for the 

obovc: (uncrional categories. Thc:sc: additioiUII inve5tments could be used o~ additional 

SllmpiC$ in the switch rune de\·elopment or ti nh~ta' c• to the 1\I.SM d3ta 

The BCPM sponsors chose to dcvcla>p the regrc:sston model usang tht :.uccnt SI:SS and 

None! DMS-100 switches. These t"O switches= the prl-dominant >" atchel for larse 

LECs roday and arc ex peeled 10 be 10 for the foreseeahle furure In the Unatl'tl Scares. 

Discussions with the sponsor oompaniC$' enginecnng •ubJ«t maner upens indaate that 

few plac:c:mmts of snull standalone ""'tehes, such •• the Nontl 0~1S· I 0 arc e'pcctc:d '" 

the fuaur<'. More tmall <'JtCiuanaes wall be k'l'\'ed by SESS or OMS remoles. 

Switch Curve Development 

Rcaretslon fltodt l Conceptualization 

Thc s..uchJog regression I'IIOCkl included J separate in,estment eq1141ion for e4ch ofrhc 

sax s"ilch functional invcstmmt categories. In eddation, en O\cnalltol~l ln\t<lmtnl 
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BCPM 3. I Switch Curve Methodology 

equation was needed to ensure that the mdh idual buekct equations r((:oncrlcd bad. to a 

reasonable total. 

O.ta Collecdon 

The BCPM sponsor companies (Bcll~uth, Sprint, ond US WEST), performed ALSM 

model runs for more than 1,700 central office switches and compiled the inpulS and 

results using the mapping process described above. The ALSM runs WC'n: Clther 

performed with a zero discount level, 01' discounts "~c mathematically eliminated from 

the results. This ensured that the effect of possible drsrount differences bet,.·ecn the 

companies was eliminated, and makes the reJ:rcssron result) apphcable for uy comp:1ny 

wnh the input ofapproprillle drsrounts triO BCPM Stn« the sample m e was rclatl\ely 

large, some outliers in terms of input data (num~ of hncs) wc:n: ehmrnated S" rtchcs 

that had no lines io the input data \\c:n: chmmatcd Hosts and Standalones ""h ootrun~s 

"ere clmunatcd. 

Table I - Swheh Sample 

Numbc1' of SIIITiplcs Ma~imum Line Stzc Minimum Ltnt> Si1e 

Standalone Sll 95,733 1.621 

Host 314 76,112 1,017 

R~tc 868 12,79~ 209 

Tire proccu of creating a regress ton model and tcsun~: 11 "tth rcal·\\Orld data" u 

repeated JCVUBI time:s with diff~ent combtnahons of vanablcs and eocffictent> untrla 

robust and statiSiically sound model was produced, Any rndcpcndent variable• that oJrd 

not contribute to the ability of the model to predict total eate~:ory investment w~c 

eliminated. The independent variables that wen- U)ed In the final \crsion of the model 

"ere :u follows: 

0001.42 



BCPM 3.1 Switch Curve Methodology 

• To11l Lines 

• Calls per Line 

• Trunks 

• 5ESS lndicator(Oor l ) 

A vanable measuring CCS per line was found to be SllhShCillly insigt~ifiant tn the model 

ilnd was diminatcd. Ho"·evcr,lhis input wa1lefl tn BCPM with a zero value in case 

future regression models require it. 

The following independent variables were crettcd from the existing dntn: 

• 5E lndtentor • Toll! Lines 

• SE Indicator • TIWiks 

These vari3bles allow for dtfTCfCntiation in cost chnru~tcnstte> bet~<L'en the Lucent and 

Norte! switches. 

Analnls or RtJVot"U ion Rtnlt~ 

The estimated investment category cqun11ons arc Jlo~<n tn Table 2 for stand alone 

switches. in TAble 3 for host switches, and in Tabk' 4 for remote S\\itchC). Each set of 

in,·estmcnt category cqUlllions was estimated JOtntly to take ad\'antagc of eros~ equation 

information. 
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BCPM 3.1 Switch Curve Methodology 

Tablr 2. Staad Aloar S"1t~bH: EJIImatrd lnnumrnl Caltt~ory Equations 

l ndt~!:!ndtal TOIIll ProtH•or u .. IJM Pori LIAt CCS Trunk 
Vorlabk Jn;;y;tnt Ttroa "'CcS 

Lin .. 35&.1~ liM 15.14 1$7.96 131.14 

mM1 {!,!!1 (IU.SOl {6U9) {43.01) 

Tr...U )14.6-4 511.64 

(IU.J) (141.10) 

Colli 811,100 419,110 

(ll.l4) (11.18) 

51:: Dumnav ·110.110 .J91.!,;<0 · 161,0)0 

(-1.56) {-4.49) (-I .AI) 

SE Oun1m1 •1J• n ·57M J7.H ·105.64 4$.A7 

(·9.ll) {IUJ) (·37.JJ) ill:..!b 

5E Oumml::!runk> ~ 

(-60.64) 

COIUIIIlf 1.194, 106 

(17.At) 

R! 0.9.) 0.11 o.~l 41.19 O.at ~ 

Noru.: l·nlon 1ft 21rtftthnn undtr tlllmaltd cod rldfonl•f', !'\S7In\ftlmr:nr uttaorl: Crtaltd 11 
rnklu1l. 

u The I .value Is uMd 10 delermine wtlelher lhe ooel'ficHinll 1110 &~<aUsllcaily l'l)nibnl, lhll 11. 11>0 
likelihood thai !he ooelrlc;lontla adullly -hlng other tl\ln •oro The cr•lbl value lOt IIlia 
IA<ge aamplo alu 1111<1 a 8:5% confidence level Is UGO The<e late. lOt any ooetfoclenl whoso 
i·vatuo Ia gtealor than 1.960 wo can auume with 95% confidence thottho c:oolfiClont does 
differ algnll'andy from uro 
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BCPM 3.1 Switch CUNe Methodology 

Table 3. Hosl S.,.llchrs: [SIImaiNI Jn, tslmrnl Calrgof) Equallons 

lndr(!!ncltAI Total Jlrocruor Llnr Lin• Pori u... Trvnk 

Varlabk Ja,:;;;mt -r;;;, ffi ccs 

Wart 341.17 5.91 16~7 16-UZ 129..16 

~ l!:.!ll (97.J51 (SU I) (l9.o.l) 

Trunb •l iAS ~ 

(10.t9) (6Ul) 

f!.!!! 1,06!,100 •16.610 

(lUI) I ll~ I 

SEOummr -604,100 451 ,!70 IH, II O 

(•J.OII ) (oiG.<I1) iO.U! 

SE Dumn:n,• UAU ·71 .~ •uJ · IIU9 .)1.40 

(· 7.94) (U .77) 1·30.70) (U9) 

5f. Oumml••TrunkJ ·15S.OJ 

(•2.>.90) 

Coeuant I ~o.l1600 

(16.31) 

R' 0.90 us 0.97 0.91 o.u ~ 

NotH: t·nlun Ia I!!' .. nthttn uodtrntl•alfll C"M!f'kkalt.. 5S7&a'""C.Nt til !JOn truttd at 

rrtlduaL 
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BCPM 3.1 Switch Curve Methodology 

Table 4 . Remote SwltchtJ : F..stlmattd lnvntment Category EquatloM 

fndr,e!ndtnl Totol Pronuor Lint Lint Pot1 .,.. .•. 
Varublt rn,b'iiitral fi'm, CCS 

l.lnt1 395.01 USJ 11.04 117.36 lli& 

IIU.IOj 110.64) 1115.701 193.351 (46.19) 

CaU1 ~ 114,610 

(31.16) 1•0.111 

5E Duauar ~ t 54,110 34~90 134,090 

110.14) ( t 5.$9) ll9.49) (13.09) 

SE Dumm~··Unn · 111.60 14.97 · 10.$9 ·IS.US 25.60 

1·15.71) 14.6-1) (·36.15! 1·50.10) (5.85) 

R' o.•J 0-'S 0.17 0.91 
I 

0.14 

Nofl'l! ... ,afun 1• 2,!rtftl.hnft undtr n llmaltd codfkknl.l. 

BCPM 3.0 Switch Curve Application 

BCPM colculotc:s the universal service switch onvesuncnt.s in two major steps. Thc 

Switch Functional lnVClltment Development Procelis computes the total discounted switch 

investment, by functional invesrment category, for each wire center In the study (Fis urc: 

I ) . Tite model can we cattjlory lnvutmcniJ scnctot~'d Internally (through the •witch 

regression model), eJttcmally (for uamplc, f"rom 1111 ALSM). or from a comblnatton o f 

sources The second step, the Service Specl fle ln~estmmt Process. ClllculotM the l'<'f untt 

swltc.hlng investmmt.s for universal service ( Fiaure 2). 
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BCPM 3.1 Swilch Curve Methodology 

As Figl!rc I ~ows, !he regrc;ssion c:oefficicnttnblc, or switch cur\'e, that results from the 

regression analysis is an l11p111 to the Switch Functional lnvC$tmcnt Development Process 

(Figure 1 ), "ithin BCPM. BCPM users can easily eumine and modify the regression 

coefficients by selecting the ~Inputs~ button in the program. The BCPM sponsors 

recommend, however, that ~o coefficient$ should only be changed as a result of a 

thorough and statistk.ally validated rcgtC$SiOn analysis. 

Estimating Switch Investments 
The Switch Functional Investment Development Proccs.~ applies the swnch regression 

coefficients in the following manner: 

Compile Input Dsts 

In uddition to the switch curve cocfficJents, the model romrilcs other inputs (independent 

variables) to the Investment estimation including: 

• standnlonelhost/rcmotc status 0 r cnc:h wire center 

• switch vendor (or Lucent/None market shuc) for each wire center 

• number of s\\itches at cnch wire: center 

• number of c:nginccrcd lines per switch ot each wire center 

• number of engineered trunks per switch ut cJch " 'ire center 

• usage and trnffie chnrnctcristics 

• busy hour calls per line 

• busy hour CCS per line 

Complete descriptions of these inputs, their development and default values can be found 

in the BCPM J.O Model Mctltodology end the BCPM J.O Swftchl11g /11p111s document$ 

locnted on the BCPM 3.0 CD· ROM. 
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BCPM 3.1 Swltcl'l Cutvc Methodology 

EsUnatt Studalollt and llotl lnH'ilmrnu 

The regression modd cstillUIICS invcstrncn.$ for lhc lola! S\io ilcl!. u "tllu tht lint pon, 

prooessor-rclatcd, line CCS, MOF, and lt\lllk CCS funaional categories. The SS7 bucket 

is treated as the residualtenn in the switch cstrmation, and is forced to a value mput by 

the user.,. BCPM is Sllppliecl wilh default inputs of S 150,000 for the OMS-I 00 and 

$300,000 for the SESS (non-d!Jcountcd) for the SS7 equipment. 

Usc of the total investment equation for a "ttue-up• eliminates the possibility of a lnrgc 

cumulative error in the toal investment that could be gmcrnted by addmg together 

indrvrdual bucket estimations. 

The steps in the hcsllstand41onc investment csttmauon pr~ arc a.s folio" s: 

I. Estrmate total switch investment using the regressron roellietmts. 

2. E.~tirnatc the category in\CStmenlS using the regression cocllictents: Pon, Proc:CSJOr, 

Lmc CCS, MOF,IUld Trunlc CCS. 

3. Input SS7 rcsldunl category Investment (from Glohal Dcfl'auhs work•hcct). 

4 . Calculate "adjustment ra1io": (estimated t->taiiM•. - SS7 lnv.) I (sum of estimated 

category inv. - SS 7 inv.)'. 

S. Muhrply ''Stimatcd catcg.ory in,cstmmt by the "adJU>tmcnt mtoo" to )1Cid •dJUSted 

category in,·cstmcnL" 

Esttnatr Rrmote ln\Htmrnts 

BCPM assumes that no direct ttunlcina ul.cs place from rcmot<", hence the lock 

of a trunl. term. SS7 equipment is likewise nomally placed'" hosts or standalones only. 

,. SS7 Investment was treated :as a reslduaiiAncl !hclre was kttle Yanatoon acton tho fW!tch 

type$ in the c!ala aample uMd far the~ atlllylia. 
•• The putpose ol steps 4 and 5 is to almply to "true u;~• !hflaum at tho category Investments by 

r~ lhlaum wllll nl#TIIItd totallnvntrnont 
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BCPM 3.1 Switch Curve Methodology 

The ncps in the ranote inves1ment process are as fotlo" s: 

1. Estimate tollll switch investmentusina lhe rearc55ion oocfficimts 

2. Estimate lhe category investments: Pon. Processor. Lme CCS, ~and MDF. 

3. Calculate "adjustment ratio": (estimated total inv.) I (sum or estimated bucket mv ). 

I . Multiply estimated buckCI inv. by the "adJuUmcnt muo"ln yield ndju_~ted bucket 

investment." 

A test or this category invc..tmmt esumauon pro«ss ss to dctcnninc the dell= nr 

predsetion error; thai is, the extent to whsch, on a .rn~ge, c:~ch estsmated category 

m\estmcnt difTm from the aetual investment. TJblc S presents th~ prcdscuon errors 

As indicated m Table S.lhc prcdsetion error is CO'\m tcntly 'CfY lo" and nc:'cr cxcc:cch 

TableS. Fune~sonal Category lms:Mmcnt Pr~ess Prcdoctscm Em1r. 

Total Processor Une LillO line Tn.on~ SS7 

tnvHtment Totm Pott ccs ccs --
Stand .0.95% ·1.59% .()06% 0 $5 % · I 16% · I 37% ·2 26 

Alone 

Holl ·1 18% ·2~% ·3)'% · 1 •3" 0~ % ·2 25 % -1 n -
Remote ·I 97% .(),8<1% · I 07% "'•2% .()05% NA NA 

S\\llrh Curve Eulmatlon Completed 

The BCPM switch investments by functional utcaory nrc now p.u.scd to the discounting 

module, which calculates the diwountcd investments (Fsgurc: I, step 1.3) The 

discounted investments arc tllcn pa55cd to the investment scleetion process (Fsgurc l, Mc:p 

1.4) 

,. Soncelino torm.nallon Investment dooa vii'( Kta.a the awlld1eS- in !he $e~ utecl ln the 
regaalon llllllysi1, 111 tQUaiiOn ~ auc;11 llwnlmOnt Ql1 bt ot~m:~too Hence, snore 
It no ' ntSidual" nv-'"*'1 CIIIIIIC" f lor r-~ 
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Figure 1: BCPM Switch Functional Investment 

Development Process 
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Figure 2: Service Specific Investment 
Development Process 
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BELLSOUTH TELECOMMUNICATIONS, INC. 

FLORIDA 

BENCHMARK COST PROXY MODEL 3. 1 (BCPM 3. I ) 

DOCKET NO. 980G96·TP 

MODEL INPUTS AND ASSUMPT ONS 

Introduction 
Tho Oenchmarl< Cost Proxy Model (BCPM 3 1) oncludes dcloult values b~sed on 
natton·wtde experiences of :several dofferonl companies t<owever. rather thOn using 
default input values. BeUSoulh has used BoiiSouth Flonda·speoroc values for tho ma,or 

~st inputs lnducfJ119 ilnldute ~siS, ~blt ~sts, dtop cos·s, 5Witdwlg colts, onterorroce 
transport costs, serving area interfaces. af\d other components of the net-NOn< In 
certaon onstances. the BCPM may reqwe 111puts at a level or detail (e g • (1\ll( of ~nt by 
soli type and population densoty) at which BellSouth·spearc data is not avaolabla In 
sUCh Instances, BeiiSouth has reviewed those onputs and cotermoned that the default 
values are representatJVe of tho fOIWard·loolung costs eJ<pc-<:ted to be oncurrod by 
BellSoulh In Florida The following doscuulon doscrobes. b) mator category of onput. 
whether default Input values or BeiiSouth values were used 

INVESTMENT INPUTS 

Structure! 
The structures input tables include the costs or placono conduotlor uf\dcrground cable. 
the contractor tabor and engoncerono costs ossocunod woth ;)laong buned cable, and 
tho costs of plaono poles. anchors and guys Spootoc onpt.ts reqwrod onclude the per 
foot uf\tl ~sts. tho pe<centage of t.rne speoroc actrvoLes occur. and the percentage of 
tho structures ~sts asStgned to the telephone c;J oer BeiiSouth used the default 
percentage or time each actiVIty Is e•pactod to oca. $ •co 'llesc percentages ora 
c;onststent With BcnSouth subJeCt matter expert osh n .. tus, t:ut used OeiiSoulh FlondG· 
specofoc uM costs per foot as weft as BenSouth Flot~da·spccofoc strutturo shnrong 
percentages to renect values representatrve o f eenSoulh's costs on Flonda Bci!South's 

structure unit costs are based on a review of the ten outsodc plant contractOf master 
contracts BcllSouth uses in Florida 

£!!!1.2 
BeiiSouth Florida·speofte cable costs for both copper and fiber cable wore used 
Material puces for copper and fober coble were obtained from Property and 
Procure mont Services Management (PPSM) refledlng actual purchue proces paid by 
BeiiSouth. Telephone company englneanng and IGbor c;oslt. dcnved lrom BeliSoulh's 
on·plant loadong factors. and tevehzed inna~on factors wore ..sed to convert the current 

rmueroal pnees to a IOIWllfd·looklllO mstened mvestment Pols contrac1or costs Whtcll 
are hand'ed separately 111t11e Structure• llilbles of BCPM 3 II 

,900156 
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Drop Term•no!r 
The study rtOocu lhe fact that aH tormonals of soze less tnan 100 paor are ueated as 

exempt motcnallll Bei!Soulh and are oncluded m cable costs Vlllthe 1n.p1a11t factor for 

the cabte costs Therefore. term1nal costs less than 100 par are sho-,.n wolh zero cost 

in tne BCPM Input tlbles 

Feeder Distribution tntcrfaco 
BeiiSoulh·'pecific feeder dlstflbut•on onterface ~oils tor Flo11da are used lhc material 

proces are obta•ned from PPSM records of actual purchases by BeiiSOulh Eng1neenng 

and label costs were developed from 1n·plant l:tctors 

Oigttal Loop Cartier !OLCI 
BeUSoulh does not 1110 a~ OLC system SIZM :tvaoi;Jbte 1n BCPM 3 1 Therolore, lhe 
default voluos 1n BCPM 3 1 for OLC were r1v111Wed by BoiiSouth e•pens and 
determined to bo repnuentative of tho costs eenSouth would II"'Cur In Florida 10 provodC 

integrated OLC In the vanous system soze; destgnod by the model 

Central Olfi£0 Switch 
The SWitch module 11"1 BCPM 3 1 lllclude! many BeUSouth Ftoroda speoloc S1.11ch onputs 

Addot!Onally, lho SVIIICh regreu10n curve; used 1n BCPM are based hl!lhnlr upon 
BeiiSouth's swotch costs 

lnterollico Transport 
The lntoroft•ce transport module 1n BCPM 3 1 1S based on Ooi!South Flomln·sroclhc 

transport costs 

Sign31ing 
Default volues •n BCPM 3 1 for s1gnahng 1n,esunonts v.ere re •. e.·.ed by BtllSoulh 

experts and determtned to be representatrvo of BeiiSouth s costs 

Conduit I Mnnhole 
The hnndllolos, mnnllot<ls nnu conduot costs pl;lr Clutt foottn BCPM 3 1 ore based on 

BeliSoutn·speclfoc values ta"en from II e master outsode plam contracts 

Pl3nt Mix 
Stnce actual BoUSouth data on plant rrtx rs not ava•lable by sod type anc:t ~oputat.on 

"""•"v. BeiiSouth used the default val~es for the mol< of copper d•stltbuhon. copper 
feeder and fiber cable by placmg type :aerial, buned, undt' l'lround) Thoslt doloull 

values rortect a reasonable opprox•ma:ion of tho vnrootoons "'plant type O>pettod by 

Bei!South as so•l type and don111y val) 

Oen~iry Fill !Utilization! 
BeQSou1h uses t"'e default cable SIL~ fac!Dt of 100 Ill lor d•strobul•on cal>l<o l h•s 
factor v.ho~ c.omboned Wllh tne 1nput va!ue of 2 dtstrobut>on p.us per hous>n!) un.t 1s 

des•gned to y1eld an actual fill roprosontahve of BeUSouttfs prosected loll fer d·stnbutoon 

cable Tho copper feeder cable 11zong factor Is designed to produce 11 toll equal to the 
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proleaed m1 lor BenSovth's Ieeder cable on Flor.da The values :nput to BCPM 3 1 lor 

cable siz1ng do not renea actual loll or the c.~~ble These laC1ors are used to dotermone 

the appropriate cable sizes to be deployed 

CAPITAL COST ANO EXPENSE INPUTS 

Depreciation 
BeiiSouth's proposed economic lole and future n~t salvage percentage lor each 

category or plant Is used to determine deprec•allon expense In BCPM 3 1 

Financial Ott a 
BeUSouth used a rate or return or 11 25% Addlllonally BeiiSouth used Flonda's gross 

receopts and ad valorem tax retes 

Suppor1 Aneta 
BeiiSouth developed BeiiSouth·speeor•c suppon uweatment ratoos lor Input into BCPM 

3.1 usong forward-looking 1998·2000 protected onvestments Suppon assets ore 

determined in BCPM based upon rallos or suppon asset ac;:ount •nve5tment~ retawe 

to ne!WOI1c plant 1nvestment 

Expense a 
BeUSouth developed BeUSouth·specofoc expenses per tone (or expenses as a percent o f 

investment) using forward looking ponod e•ponsos Expenses developed on a por lone 

basos were based on projected forward lookong 1998-2000 expenses and average 

1998-2000 projected total physocallmes t.o develop forward-looking e1pen5es on a per 

hne basis Other expenses are expressed as 1 percen"ge ol rnvestment (e g COE 

dlgnat SWitc;hJng plant·spec.foc expenses as a percentage or COE dog,tat swncrung 
Investment) usong forward lookrng 1998·2000 prOJeCted data These lorward·tookrng 

plant-specoftc expense factors art the 1ame factors used on BeiiSoull'fs TSLRIC c;ost 

studoes submotted July 31, 1998 tn Flonda 980000A·SP Undocketed Speeoal project 

Faor and Reasonable Rates 

The table on the foiiO'Mng page shows the development of tne expenses etpressed on 

a per bne basrs. 
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BELLSOUTH EXPENSES PER LINE 

A.nnual Monthly •:~; Attnbuted ~~~c !.!!<•1 Svc 
\9n-2ooo Tot•l Physlt31 Expenses E•pe•"s~s !.2 Mo. E• Q!ruu 

Oe$crintton EapensH l·~· Per ~ine Per Line s.u1c Service Per l.ine 
!See N'o te 11 

! !! 5 !! !l ! g 

Netwon Suwon s 10.7!>5 204 J5 :s 212 407 S043 so 04 73 S4!t ~ 
General Suppon s 568,701 ,312 45 25 212 407 S22 56 5188 7685% ~ 
lOT s 129.608.964 .35 25 212.407 55 u 5043 §SW!i ~ 
Other Property Plant 5 9.580. 70G 59 25.212,407 50.38 S003 79 83'14 ~ 

0 NelwO<It Operatoons 5 851 910,WS.S3 :<S 212.407 $33 79 5282 7U6'!1t &lli 
0 Marketing 5 598.586,850 80 ~5 217 407 s" 74 ~· 98 e& lS'llt lli!m 0 SO!tvlces s 1.078,993.062.82 2S 212,407 542.80 $357 12.94!t ~ .. 
Cit Exeeullve & Plnnnfng s 45,153,642.12 25 212.407 51 79 so 15 65 56'4 ~ 
U) Gener.al & A<lmln 5 1.123,983,5l0 84 2S 212,407 S4t58 53 72 !iS 54'4 Rill 

uncollectibfes s 159.801 ,000 15 212,407 5634 ~ til W4 ~ 

Total Expenses $4,577,074,580 25 212,407 $181 54 ill.ll ~ 

Note 1 · PerC<!ntagos allllbutat"e to Bolsl<: LO(.')I ServiC<! developed on Workpaper B 
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0."' LOcol Sffloce Rt'i,_ (R~e<ll a,osr SIS.oco 
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SWDiscAdjFoclo<Tablo 

SWilcttT'r!K· -- IIDFAPto- Uno Port UnoCCS 

01 0.9322 o.61 71 U.9JUI 0.9561 
)Ill 0.79S9 O.ol71 ll.IJ.I!IJ H.96lil 
UMSII 0.9169 0.6171 0.?905 0.9685 
DMS!t 0.9'...54 1!.6171 0.9980 0.9791 INA 

0 p~ .............. too __ 

0 
0 .. 
C) 

I Uno Pori I Uno CCS I T n.111< CCS I - 31% 23% 33% 6.17E.Q2 
)Uj 19'% 28% 39% 7.9'2E.Q2 

N - 33% 28% 34% 0% 

Vendor Dllooun&l for a.nd Inlet•• I . . . I Vonb't . I v..-2 . I v..-J I 
~Dialunt o.OO% o.OO% o.Oi'l% 

..... ...-... ,.._lon lorSmaliS..iU>oo v..-, I V.....,< I ·-· - Ax.od ... ,....,.,..."'pot s..uctt I ~ 589.~:;: ~ - ~ 
. 

I"" uno . . - IFU.d tm.-••lll*' SMk:h $ 589.2:62.60 $ . $ . 
por uno s 42.69 $ . $ . - - I pot So41Ch $ 54.2:69.76 s s 
pur uno s 144.58 s . s 

T""* CCS 5$7 

0.97U 0.99)1 
U.99l5 NA 
0.9&06 o.97i1 

NA 

I 1 -ss7 
4.68E.o2 2.36E.Q2 
5.70E.Q2 1.05E.Q2 
5.91E.Q2 0% 
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BCPM Spuclug luputs 

Spacing Tables 

f t tdtr SpuinR T2blt 
In r«l 

Dctutly st»<inx Poi<Spa<in& <AtySpa<ma 
0 11.5 !50 1.100 
6 725 !50 ISOO 

101 n~ ~ ISOO 
201 725 l!>O 1.100 
651 sso ISO 1000 
l!jl sso 1!>0 soo 
2SSI 550 ISO soo 
SOOI sso ISO .soo 
10001 5!>0 ISO .soo 

Dtttr lbulion Spaclng Tablt 
lafm 

O=ily Spodn; Pok S;:odll& O..) Spo..to, 
0 725 250 1.100 
6 125 250 1.100 

101 725 lSO 1.100 
201 725 250 1.100 
651 5SO ISO 1000 
lSI sso ISO .soo 
zm 5SO 1!>0 500 
.1001 sso 1!>0 500 
10001 sso ISO 500 

------------

Rclall\~ Pole-
Un1~ 

600 
6.00 
6.00 
6.00 
667 
l..ll 

3 .. 131 
3Jll 
JJ.J: 

---------

lkUtlt\"tl'olc 

Uaits 
6:00 
6.00 
6.00 
6.00 
6.67 
llJ 
).l) 
l.ll 
l.ll 

71271'933.1SPMJ 
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0 
N 
~ 
(l') 

Egulpm"nl l'rk~ Inputs 

IX«npuon 
fobct Ttp Cobk IP<T fiber) 
fthcr Potcb Pond IP<t Fthcrl 
Sooct Tcmtinal SMlr(OCJJ 

OSJCanl 
DS I Card 

'Son<t Tcmtnu.l Sh<lfCOCill 
OClOwcl 

l OSJ C~t~l!OCI21 
Sand Terminal SMir(OC48) 

OCJCard 
J OSJ Can! (0C48) 

.OSlO Craa COM<C1 SMif 
OSXl c.-COCin«t Card 

R:.~Craa CMII«1 Jod< F~ld 
1 &nk Sh<lr 

a..n..d &nk Card 
Fihcr R-Ia (OCll 
Fibct~(OCI 21 
Fibct~(OC4S1 

~btmol 

s n s 
s 167 s 
s 16.710 s 
s ).7~9 s 
s s~ s 
S JS.6S6 S 
s 6.~ 18 s 
s 10,670 s 
S 7S,Hl s 
s 14,4Jj s 
s 10.69~ s 
s 7,016 s 
s S96 S 
s 1,490 s 
s 4,6)4 s 
s 299 s 
s 16,710 s 
S lS.6S6 S 
S 7S.142 S 

IY.>I 
Ulllts Sys~<u 

Other Uuhr.auon lh!O<OUIII ~·"...S (lpa<lly 

12 KS.O". ) I oo-. 2 Vllries 
17 R5.01. !7.0". 2 Vllrio 

m l I'IA 41 0". I S4 
114 67~· ~s.oo. I 18 

IQ IOO.O"o 45.~· I I 

1.874~ 41.()1. I 331> 
2H NA J9.oo; I S4 
}46 )I.&% 46 "'· I S4 

J.9R2~ 41 .~· I 1}44 
)72 NA S7.0% I S4 
m n.oa• 56.01. I J!.l 
954 27."'· J&.oo• I 448 

17 27.0l'o Sl.~; I 28 
S.210 8$.0% so.o-• I S6 
m 8S.O% lJ.O% I 2 

12 8S.O% )).~; I 0.041667 
!73 NA 4 1 .~· 2 NA 

1.874 NA 41.0% l NA 
).982 NA 41.~ l NA 
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BCPI\1 Expense Inputs 

Expense Inputs 

Aggr~at~ Support l npu!S 
Lc·n:fJ Raldcft<< u......,.. 

' 

Ac~at< Suppon l.t-'<'1 ar s 1363 s 3116 
AUT<pt< Suppon Lt--.: lot s 3100 s 5100 
AU~CII< Suppon lt--.:lor s 4000 s JOOO 
Aunocatt Suppon La"<'.! II: s .1000 s .\000 
AU"'C>I< Suppon L<•'<la!. s 6000 s 6000 
Aurrttt< Suppon Lt--. lao: s 7000 s 7000 
AIC"'PI< Suppon l<\'<1 ao. s aooo s aooo 

-- -

Support and Ex~ns~ Facton for Tin I Companlrs 

0 
0 
0 
l\) 
(11 
N 

Support Rallo Tablt 

ln•utm<nl Suppon Accou.oos 

6112 M010t Vd>lclc 
6114 Soedal Vd>lclcs 
611S Oa.Uo Wort Equiomcnl 
6116 Otb<r Wort . 

I 

6122 Fumlnu" 
61213 Oflkc Suppon 
6124 O..nmol Purpose Computm 
I foci! Suppon Ratoo 

lnp«lrquls 

Suppon Aeeouflbl 
I 2 3 

Small l.aric-
0.739% 0.139'% o.&Jn, 
0.001% 0.001% 0.()00% 
0.032% O.Oll'% O.OIS"l 
o.62m 0.627% O.Bl3% 
0.233% 0.133% 0.036~. 

0.70 1'~ 0.701'~ 0.216~~ 

2.96.\~ 2.96.\'l !.66~. 
S,2qS% 5.298'% 4.711% 

7128.933:17 AM) 



BCPi\1 Expensc Inputs 

Ptr Lint l\lonlhly 0!)fr.llng UPfDin for Small, Mtdlum and LarJ:t Companlu 

0 
0 
0 
N 
(II 
G.J 

RftldtD« UjWAW T l.b~ 

COOl 
ra.-a. 

N.,_."Of\~ 

COE s,.,,., .. ,, 
coer_.....,.. 
lnfonruulon OriafT cnn 
Poles 
Am.el Coppa Clbk 
Acnal Foba Clbk 
Vnckrpoomd Coppa Clbk 
I FobaCibk 
Buried Coppa Cab!< 
Buried Fibct Clbk 
.Dodo.oit 111.-S)'tlcftl 

Other Prcpcny Planl 
1'1~1:10'011< ()pcnllone 
Matl<erina 
Savic<s 
e .. a oti\'< llll<l PlaMiftJ 
Gcncnl ond Admoniwom-c 
VDcollectobln 

rrolll UjWO.IO 

lnputn-p., l; 

lJWAII 
A«''>UUII 

6110 
1>UO 
6210 
6l.l0 
6)10 
6-111 

6-111.1 
6-111 2 
6-IU . I 
6-ll.U 
6-l!ll 
6-llJ.l 
64-41 
6SIO 
6S.l0 
6610 
6620 
6710 
6720 
6790 

!Per l.aK Ee.-.c 

h\<d l"" pn Loor 

~ M<dnom 

s ou s 0 IS 
s 120 s 120 
s 0~ s 0 ~· 
s 0 !) s on 
s 0,0! s 007 
s 2.76 s 276 
s - s . 
s . s . 
s . s . 
s . s . 
s . s . 
s . s . 
s . s . 
s 0.0) s 0,0) 
s I.H s I.J) 
s O.JS s 0.35 
s 2.4! s H! 
s O.ll $ 014 
s LIS s liS 
s 011 $ 017 
s ll.l' s ll.l' 

R.....srnu.J 

l: '-Pft*' .,,. pa-IM~ 

~ )mall - u.. 
s 00) OOOOCI ClCOOII 0 OOOCI 
s 1 •s "" N A N A 
s - 00000 00000 oom 
s - 00000 OJlOOO 0019-1 
s 037 NIA N A ':'\/A 
s - 00000 0.0000 OOISS 
s - 00000 0.0000 00)99 
s . 00000 0.0000 0.0019 
s . 00000 0.0000 OOlll 
s - 00000 0.0000 OOOJCI 
s - 00000 0.0000 O.Ol4CI 
s . 00000 0.0000 00014 
s . 00000 0.0000 O.OOlS 
s O.Ol 0.0000 0.0000 o.oooc 
$ w 0.0000 0.0000 o.oooc 
$ 1.71 NIA NIA N/A 
s 0 46 NIA NIA NJA 

' s 0.10 NIA NIA NIA 
$ 2.-1-1 NIA NIA NIA 
s O.l2 NIA NIA N A 
s 9.1. 

7;2s.9U 17 AMI 



BC PM ExptMf Inputs 

Ptr Lint ~l ontbly Optntint: [~ptnns for Sm•ll. Mtdium and Lug~ Companl.-s 

0 
0 
0 
N 
VI 
~ 

Buo!An• £>~•~ Tobi< 
COOl 

Elcma11 

Nt~v.-orl< SuP110f1 UP<'U" 
I 

irOI: s .. rl<h.,. 
COET,_~ 

In(""""'"'" On&fT crm 
Pol<o 
Aft~~! c-Cable 
Mno~ r rbft Cable 
Ulidtril mdC_.Cablc 
Uockfpound Fiber Coble 
Buncd CopJXT Cable 
Oancd Fiber Cable 
IC-duilla\'<SIDICQI s,....... 
Olhct Propn~y Pbru 
Nc<worlt Opcntiolu 
Mati<Clinl 
.Scn1ca 
Utc\111\ t ond Pl.aMin; 
Cicoml ond Adm~Ais~Dri\-. 
UftCOII«IIblrs 

rrolol u~·~ 

lnpurrqul• 

UWAK 
A «WWil 

biiO 
6120 
6210 

6UO 
6110 

~II 

Mlll 
Mlll 
Mll.l 
Mll.l 
Mll I 

MU.l 
~I 

6SIO 
6S.l0 
6610 

6620 
6710 

6720 
6NO 

hud C.,.. pnt-
Small MC'dNm 

s 0 IS s 0 IS 
s 1.20 s llO 
s 0.}.1 s 0}.1 

s O.lJ s 0 !) 

s 007 s 007 
s 176 s 176 
s . s . 
s . s . 
s . s . 
s . s . 
s . s . 
s . s . 
s . s . 
s 0.03 s 00) 
s I.Jl s I.Jl 
s O.JS s O.JS 
s 1.42 s 2..41 
s O. H s 014 
s 2.1S s lU 
s 0-17 s 017 
s II.J4 s II.J4 

uu,.~ 

bpc'fUC' •• pcfln,-ntrn.nu 
lArlc Small McdJ1Rn Lqc 

s 00) 0.0000 0 0000 ooooc 
s 1 ~ s NIA NIA 'VA 
s . 00000 0 0000 00)59 
s . 00000 0 0000 001~ 

s 0)7 NIA NIA NA 
s . Cl..OOOOJ 0 0000 oous 
s . 0.0000 0 0000 0.0)99 

s . 0.0000 0 0000 00019 
s . ooooc 0 0000 OOll~ 

s . 0.0000 00000 000)( 
( . o..oooc U.IA.W 00)4( 
s . 00000 0 0000 0001 ~ 

s . 00000 ctOOOO OOOlS 
s 0.0) 0.0000 00000 o.oooc 
s 2.l5 0.0000 00000 o.oooc 
s 1.71 NIA NIA NIA 
s 0 46 NIA NIA NIA 
s 0. 10 NIA NIA NIA 
s 1.44 NIA NIA NIA 
s O.Jl NIA NIA NA 
s 9 14 

1 rl&~$ S 17 A.\11 
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'.11ft r 
'.obI 
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• Jill\' 
•.o& r 
l'.oo r 
'006 r 
• .110 r 
'.Ill\ ' ... ~ \ 
'.Ill\ r 
·.or. r 
I' A> r 
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•.ot. \ 
'4 ( 

' 4 ' 
'1110' 
't-W)6' 
·~r 1 
'ICI6 r 
' Wb ( 
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•.o&r 
• ""' r 
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sszooo 

oorro Lt90"0 HfO'I \'I\ 
00(1 0 UII'O ~rooo ''"' 11)(1 0 •n•o S'llll I 'I\ 
IOOCI 0 IOfl 0 1960 I V,'l\ 

001.1 0 - ·o 011{"1 L\ 
00(1 0 UOI'O 1160' 1 VI\ 

C)G(I 0 t<WO ftfl ' l U1 
00&10 LillO ILIOI 'CJ. 
001.1 0 ICOI 0 60tl I N.J. 

OOfl 0 ~.01 0 !ttO I OS 
oor o KSIO 0'110 I .)S 

00(10 ~0 t l(l I Ill 
00(1 0 foOl 0 00( I I Vd 
00(11 6(91 0 1110 I 110 
OOCIU 1911 0 f!CO I liO 
110(1~ !NIO IJ0/.0 I 110 
OOCI 0 IL9f0 &COli AN 
1)0(1 0 t lOfO frLII 1\N 
OOCIO f(ll 0 61'{0' 1 I~N 

OOCIO WIOO Ollf'l rN 
oon o 9(,00 IHll liN 
!lOCI 0 tWO t UO I ]~ 

OOCI 0 CIOI 0 Ct<ll I 0~ 

OOCI 0 6C11 0 0.11 I .N 
00(1 0 rut o tHO I J.l~ 

(1(1(10 l'lt l 0 -0 Sl'l 
OOCI 0 t tCI 0 01.101 0 11 
OOCI o llfOO t«ll I Nl~ 

OOCI 0 f(91 0 Ottl ' l 11'1 
OOfl 0 rtt•o Otm I aw 
(11\ I 0 !KOII I'Ofl I 011 
00(1 0 QOIOO fl'{ll Yl1 
0011 0 ft600 t ill I V1 
0011 0 tmo lOCO I A :I 
OOCI 0 C9LOO CILOI $)1 

OOCI 0 rm o toGO I St 
00(1 0 ~fl 0 ~till I 11 
OOCI 0 ltfl 0 (1'10' 1 01 

OOCI 0 I>LSI 0 !OfO I VI 
00(1 0 or.s o 1611'1 IH 
001 1 0 S'llDO ttOI'I vo 
oor1 o 1<91'0 9()1['1 1 ·1 
00(1 0 I'{LtO tLOl"l ](I 

OOfl 0 10100 I <I'll: I .>0 
001' I 0 so111n 9(01 1 .1..) 

OOCI 0 !9QO'O t ! tl I 0,) 

OOCI 0 ISCSO fiLII V.) 
OOCI 0 9KOO ltll I lV 
OOCI 0 (991 0 !fOCI' I IIV 
OOCI 0 fiCI o ftllO' I 1 V 

001'1 0 rn•o hw.o'l l!V 
Oll"ll ...... j •>eedlll•l~ 01 lt•JS 

'WJLJV l•tJHS "n , .. or•a .. n ...... »tUPIWH 

~jqw.L uojlwW.IOJUJ ~liiS 

SJnduJ ~UJ»«<S ~IWIS l \ld;)9 



0 
0 
0 
N 
C/1 
(f) 

lnpuotrp.xl.< 

Capil~l Cost Inputs 

A«<u..nl 
Und 
Motor VchKk 

SJ)<Clal ru._ Vdliclcs 
OongeWoric 
OlhcT Woric . 

Buoldmg 
Fumlrurc 
OfTcc Suppon 
licncnl Purpooe Compute,. 
Switc!Unl 

iralit>'OLC 
Pole 
Acri&IC-
Aerial Fil>cr 

U~ndfil>cr 
Buried~ 
Bori..S Fiber 
il..ondull 

-----

BC PM Capital Costs Inputs 

E<ODOmlc FurunNtt 

Ul• Tu Llf• St.ha&• Sonf>al 
(ynn) (yron) U>rrffnt) Cut"'"T 

0 0 0'< Squorc I.J(c 
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