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BellSouth Telecommunications, Inc. 
FPSC Docket No. OOI305-TP 
Late Filed Hearing Exhibit No.8 

PROPRIETARTY 

REQUEST: 	 In what ways is the Commercial Arbitration Award identified as OAR-3 
inconsistent with FPSC rulings? 

RESPONSE: 	 In its June 5, 200 1 Award, the Arbitration Tribunal found "that BellSouth 
i obligated to provide Supra nondiscriminatory direct access to 
BeliSouth 's OSS and orders that such access be proVided by Be llSouth to 
Supra no later than June 15. 2001." (Award of the Tribunal in 
ConSOlidated Arbitrations at p. 24) To the contrary, in its July 22 , 1998 
Order in Docket 0 980 119-TP. the Florida Public Service Commission 
fou nd "that BeliSouth is not required to provide Supra with the exact same 
mterfaCCSlhat It uses for its retail operations." (Order No. PSC-98- IOO I ­
TP ut pg. 23). In Docket No. 98 I 834-TP. the FPSC established a thIrd 
puny tesllO evaluate the perfonnancc of the interfaces developed for 
ALECs to BellSouth 's OSS. Such a test is inconsistent with a requirement 
for direct access to BellSouth's OSS. 

RESPONSE PROVIDED BY: Cindy Cox 



BellSouth Telecommunications, Inc. 
FPSC Docket No. 001305-TP 
Late-Filed Hearing Exhibit No. 17 

Related Letters (RL) as Identified in Jerry Kephart's Late Filed Deposition 
Exhibit JK-2: Digital AML. Deployment Directives. 

PLEASE NOTE: RL:00-12-002BT was never issued. 
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Network Vice Presidents 
General Managers - Network 

BellSouth Telecommunications. Inc. 

D. L. King, Nehnork V i  Pmsident - Infrastructure Planning 

Digital AML Depbymnt Diracties 

* * 

In an effort to provide alternative solutions necessary to meet continued increases in Additional b e  
demand, as well as to provide an additional facility felkt altemath br slow growth areas, this letter 
transmits Deployment Diracfives for evolving Digiil AML MUM-Line Carrier System. Also included 
are updates to pricf directives regarding Standard and DLE Digital AML (two line) systems. Thess 
directives also supersede RL: 97-03-01ZBT. which w e d  dlfcdon on me deployment of Raychem 
Digital AML (2:l) devices. 

BST has worked with Raychem to develop multi-line Digital AML devices capabk of pWiding four (4) 
voiee frquency lines over a singb n 0 n - m  copper c a b  pair. The Product Approval Letter 
(RL:9&08421BT) for the 4:l system is d w  for release in September, 1998, along with the associated 
M6Ps (RL: 9koaoozBT). Raycham ir cumnlly developing additional multClina deVkOS. indudiw 
6:l Digital AML devices, and 4:l Digbl AML capable plug-ins for application in Next Generation 
Digital Lmp Carrbf (NGDLC) systems. A8 meso products am develorn. evaluated. and appWad. 
dincliws will be issued providing fecommendathns for their deploymt. 

These new 4:l Diiital AML multi-line carrier systems consis1 of a Central Ofke (CO) line card, which 
can be installed in multiple system CO shelves. and a series of remota terminal altomalives. Remotr, 
terminal alternatives indude: 1) a standalone Oufsiie Network Interface (ONI) devh; 2) a snap On 
door conQuration for existing Siecor &pair ONls; 3) a version suitable for indoor aPPllCationS; 4) 
pedestal mounted configuration; and 5) a poWstrand mounted version. Those Raychem Min im"  
4:l multi-line carrier systems provide the following capabilities: 

Four POTS lines over a single, non-loaded. copper cable pair 

PRIVAEPROPRIETARY 
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The 4:l multi-line a t f i r  systems, unlike the 2:l Diital AML systems deployed in BellSouth today. 
cannot be administered through the wrvice order process via HandsollA55ignmant Logic (HAL) 
support Structural restrictions within the LFACS source code preclude the virtual ass!gnmant of more 
than two telephone numbera to a given cabk pair. Therefore, 4:l sy8tom will aMW5 mquin 
administration as small digital loop carrier systems and will always require an Engineering Work 
Order. Please refer to the MBPs (RL9&08002BT) for full details. 

Conseqwntbf. the deployment of 2 1  DgiW AML (Standard or DLE) equipment in l i i  of an 
Engineering Work Order (EWO) for additional facilih. to provide a rlngle Additional Lim (AM) 
service at a customer loution remains economically attractive (Section 3.1 and 3.2). However. the 
relatively high per line electronii coats for the 2 1  Digital AML. as wdl as the 4:l muM4lna system. 
do restnct their widaspmad deployments. Yet the attached directives do identity vafioua awnarioa 
when Digital AML solutions can be used to reduce our overall costs: 

a) locations where extenuating cirmnrstanws, i.e. buried encap5ulated plant pmdude us fmm 
petforming low wal facility modilkations (Section 4.0), 

b) niche applications as a facility relidaltemath in slow gmwth areso (socth 3.3), 
c) sbategglc and cornpeMive sHuations where high Additional Line losses to fadlily baaed 

compbtors will offer opportunities to muse Diital AML equipment at other donund locations 
(SectJon 6.0). 

W e n  usad in a prudent fashion. Diital AML solutions. including t r a d i i l 2 : l  s y l t w .  cunantiy 
available 4:l systems. and W i n g  6:l systems, olhrr o#rocthra srehitacture altemativ~ to mduw 
costs in xwne s i t u a b .  Theq also pmvide oppoc(unitb8 for us to evolve to a mom var!able COQt 
structure. particularly in our incrnsingly competitive marketplace, by allowing US th. (kxlbillly to 
reuse equipment where needed. 

For convenience, Subject Matter ExperrS for Digital AML solutions are identilbd. along with an 
ove~~iew of the dinctiver, in the Sununary of Digiil AML D i  pnvtded on Um next page. 
Questions or uxnments fmm your staff regarding tbse directjves should be dimcted to Jim Jackson 
at (205) 977-5032 or Sherry Woodruff at (770) 493-3741. 

Modem speeds supported are dependent upon plant condtions and level of adherence to tb loop 
quali it ion critari. 
CLASS Services including Calkr ID, Caller ID Deluxe. etc. 
Transmission compatibility with T1, ISDN. and other POTS lines 
Standard Dgital AML Mechanized Loop Test (MLT) capabilities 
Line Powering for the Remote Units 
Fail-!*POTS (FTP) functionality for single customer p m i s o  appliitions, i.e. the standalone 
ONI. the snap on ON1 door. and the indwr remote unit configuratbns 
Non Fail-to-POTS (Non-FTP) functionality for multiple customer premise a p p l i i s ,  i.e. the 
polelrtrpnd and pedestal mounted mmob unit conP~guraUons 
Drop side MLT capabilities for the non-FTP remte unit configurations 

Original Signd by 0. L King 

D. L. King 
Network V i  President - Infrastructure Planning 

Attachments 
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summaw of Diaitai AML DimUvo8 

Oullld. Plant Englnwnng DannOGrau 
Installalion 6 Maintenmm w. P. Baverty 
P m c u m t  MSMW. 
AFIG lnventoy Isw Rldc 
AFlG S.mm O&r Procnaaing Rhond. HanwmHoYmnd 

l.(.ghon N- 
1-7704933741 
ldlN144enQ 
1-205977-2W5 
1 ~ z o d o B 9  
1-205-977-Wl 
1415-2144570 
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Digital AML Deployment Directive 
DISTRIBUTION LIST 

Network V i  Pmsidents: 
R. E. Burns R. Chricrt*n 
R. P. Grieco 
S. E. Market 
W. N. Stacy 

Supply Chain Manageml: 
S. J. Coleman 
H. 2. Peppmnan 

H. W. Hay 
S. A. Mulcrhy 
8. K. T O l M  

J. R. Uli 
R. R. Tuna 

D. 0. Cooper 
H. G. Henndmon 
D. L Pickens 

R. 0. Daniml K. 0. FmkUn 
D. A. KeW 
J. R. SaltO6kld 

T. C. Wlmunn 
K. C. Ray 

J. A. GrMith 
J. F. UptM 

R. E. L.thHn M. J. Merkbr 

Nemrk opafams: 
T. 0. Barber C. W. Basdm 
J. W. Bama W. M. BdIlmin 
B. K. Chil P. s. Dwi. 
F. E. Febw 8.0. Frank. 
J. E. Graves 0. T. G W  
M. F. Heard J. M. HesW 
0. H. Lewis T. R. Loyd 
S. McUhannar S. A. M W  
A. D. Ndum L. E. PelfuzzaU 
V. Rubion H. T. Rubin 

P. K. Stowe S. J. Surky 
M. C. Wakw c. L W J m a  

S&nw Techndogy: 
J. f. Bearon 

J. L. S i M  J. n. simpo~n 

K. J. Kaka 

Nelwork operalicns support 
W. J. Chiller S. Con@ 
P. A. Pntr c. c. You 

Region&' Operabbns Centen: 
R. L. H o M  L. T. K d o n  

W. G. 8au~hn 
E. L Bnxlrurd 
C. A. datnaua 
T. L F u m  
B. C. G r W  
T. 8. H ~ i m  
0. M. Ludoood 
J. .T. Mitch.ll 
0. J. Primeib~ 
R. E. %ram 
R. 0. Smith 
P. E. Tankamby 
R. F. Wlulan 

w. E. eaaldmmp 
R. L Coop.r 
L. J. D u d  
W. C. Gmmi 
W. R. Gully 
J. B. H o I l h g ~  
8. M . d . r  
C. A MU& 
R. R. Prwrto 
C. H. Shup. 
D. C. W n  
R. A T a w  
C. A. whi(. 

T*@T 
s. H. sypp 

J. E. BliitchinOton 
J. 8. COX 
A. R. Edmonwn 
F. R. Gmnl 
A J. Hwdiman 
J. S. K W  
0. W. Mainer 
J. W. Mwnh 
J. A. Richardson 
L. E. Shumpu( 
J. 0. St ANnt 
s. Veal 

W. J. McNmam 

J. T. Curhig J. 0. Dam J. 1. 

c. E. Moering 

lnlrsstnn~um f l a w .  
D. M. 0aeu 
E. Sowdl J. R. Shorn 

0. P. Dodd H. c. oony R. L. McLaughlin 

T. C. Peak 

L. R. Monby 

s. c. mompm 
Nemrk flanniw 6 Pnwisioning Scpport 
L. M. Kinsoy 
E. M. Zier 

K. W. MarYn 8. S. Parker 
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J. P. Ksph.rt 

CMS: 
0. P. S m r w n  

0. R. Smnisn 
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E. L. May 
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1.0 INTRODUCTION 

This letter provides Depbymt  Dinctiver fur the Raychem Mini* Digital Added Main 
Line (Digital AML) system, either in the standard copper conQurPtion, or in the Digital 
Loop Ekfmnics (DLE) conIlgurption via SLC-98. SLGSeries 5. or Reltec DISC'S. and 
the Raycham Minip& Multi-lire (4:l) Carrier System. lheae directives supersede the 
previous Digital AML Deployment Directives issued in 1997 (RL:9743412BT). Since 
that time, in addtion to the development of 4:l u n b  by Raychem. BellSouth continues to 
pursue enhancements to the Hmdwff  Assignment Logic (HAL) system which eliminate 
the manual handling previousty required in the A d d m  and Facility Inventory Group 
(AFIG) for 2:l system. Manual handling is still requimd in the AFIG and R w n t  Change 
Memory Administration Group (RCMAG) for tho= 2:l Olgital AML u n b  not provisioned 
through HAL, i.a. when pmvisbned via OuWe Plant E n g i d n g  (Service Order 
Advocacy Group) response to a PF'd ADL m i c e  order, or on a bulk bas&& fur niche 
facility relief applications as described in section 3.3. Due to structural restrictions Within 
the LFACS SOU IT^ d. which pmChIde UW ISSQnmcmt of mLxc than two telephMle 
numbers to a given cable pair, all 4:l multi-line can'ler systems will h81m to be 
administered as small digital bop carrier systems. Thus an Engineering work Order will 
be required for 8II4:l system depbymnts (see RL:gk09002BT for full details). 

The Raychm Mini* Digital AML is a Wo-line digbl subscriber carrkr system that 
utilizes a single copper pair to provide hvo independent voice grade (POTS1) te!qhme 
service channels over non-losded copper plant of various lengths. depending on gauge 
and bridged taps. Tho Raychem UOcCUS6. MP-CUS. and CU-R DigiW AML Channel 
Unib allow provisioning of addma1 line growth in amas served by SLC-96. SLC Se.rIe8 
5. and Reitec DISC'S digital loop canker systerna, respectiwly. The channel unib plug 
dinCay inb their respective remote terminal channel banks. All Raychetn channel Units 
multiplex two adjacent channds onto one copper distribution pair. while inteIbCing with 
standard POTS channel u n b  at tho COT in a universal configuration. or directly with the 
switch in an integrated cmtlguratlon. Sina D E  Digital AML chsnnd units are plug-ins 
for SLC-86. SLC Series 5, or Rebc DISC'S M C  system. mm are "0 feeder relbf 
opportunhs auodated with theirdepbymt Hcwever. the deployment of D E  Digital 
AML systems as a dsttibutim mllefabrnative b addmsed in Section 3.3.4. MeIhcdS 
and Prowduma associated with Stendard Dig i i  AML and DLE Digii AML 2:l system 
are pmvidad in RL98-07415B1, Table 1 provides o summery of inrtslled 2:l System 
deploymenb within BeWoh os of July, 1998. 

DLE Copper Total Partbl Full Total In- 
State Wkg Wlig Wq Dlrcoanecta Dbeonnecta PIamt 

Florida 16346 7394 23740 3664 2436 29840 
Georgia 4084 985 5069 412 442 5923 

Louisiana I36 486 622 32 63 717 
Mississippi 194 293 487 94 94 615 
No. Carolina 2320 62 1 294 1 106 143 3190 
So. Camlina 2518 714 3232 287 176 3695 
Tennessee 902 83 I 1733 202 323 2258 
BellSouth 27380 12010 39390 4969 3848 48207 

Alabama 854 195 1049 36 26 1111 

Kentucky 26 49 I 517 136 145 798 

Table I: Dlgltal AML Deployments N of Juty, 1898 
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The new 4:l Digital AML multi-line carrier systems consist of a Central Onica (CO) line 
card, which can lm installed in muItipI8 system CO shelves. and a s e d  of remota 
terminal alternatives. Remote terminal alternatives indude: 1) a standalone Outsie 
Nehvork Intectp#, (ONI) daVk.0; 2) a snap on door configuntion for existing Siemr &pair 
ONls; 3) a venion suitable for indoor applications; 4) a pedestal mounted configuration: 
and 5) a powstrand mounted version. 

These Raychem Miiple$4:1 multi-line carrier systems provide the folkwing capabilities: 

Four POTS lines over a single, non-loaded. copper cable pair 
Modem speeds supported 8re dependent upon plont conditions and b e l  of 
adherem to the kop qualification aiteria 
CLASS SewiccH1 including Caller ID, Caller ID Deluxe. etc. 
Transmission compatibility with Tl ,  ISDN. and other POTS lim 
Standard Wtal AML Mechanized Loop Test (MLT) capabilities 
Line Powering for the Remote Unito 
Fail-bPOTS (FTP) functionality for singk custofnW premises applications. i.e. the 
standalone ONI. the snap on ON1 door. and the indoor remote unit configurations 
Non Fail-tc-POTS (Non-FTP) functionality for muitipk customer premise PppliOnS. 
i.e. the polelstiand and pedestal mounted remote unit conllguntions 
Drop side MLT cepsbillties for the "FTP remote unit confieurations 

By design, there are distinct ditlerences in the technical attributes and capabilities 
associated with each remote terminal alternative. For example. 

Fail-tc=POTS (FTP) functionality is provided only in those remote terminal 
confgurations designed for single customer premises applications, 1.0. the 
standalone ONI. the snap on ON1 door. and the indwr ramto unit H e m ,  if the 
Digital AML electronics fail, at least the pcimary servke to the wstMner premise will 
remain in tact. 
Non FaiHo-POTS (Non-FTP) functionality is provided only in those remote termid 
conwuntions designed for multiple custormr premise applications. i.e. the 
pobkhand and pedestal mounted remote unit Connguntiorw. In I(Mw 
conf3guntions. if the Oiital AML electronii fail, aU premises m e d  by the 4:l 
device are wimout &mica. This afmngement is similar to other 'digital loop c a m  
systems in the nelwrk May. in that nono of the customem w e d  by the 4:l system 
would have service in the event of a system outage. 

Drop side MLT capabilhs are provided for the non-FTP remote unit conffguntions. OrOp 
side bst capabilitiar are required in these applications to asdrt in the iso*tiOn of 
customer troubles which might occur in the customer drops beyond the 4:l System 
remote unit. 

2.0 DIGITAL AML COSTS 

2.1 Equipment Costa 

Digital AML altefnatives, when deployed as recommended in these difecW88. pmvide a 
viable means of meeting Addibbnal Line (ADL) demand while also avoiding axW.SSive 
capital expenditures andlor delays in meeting sewica activation expaChtiOnS. The 
deployment of Digital AML systems, particularly as a nkhe Wlii m l i  abmatiw. 
should be wnsidered only aner comparing the total costs of Digital AML deployments to 
the costs of currently acceptabb methods of pmvidlng facility relbf. The current in-plant 
equipment costs of standard 21 Diiital AML systems is approrimably $500 p r  line 

PRIYATEIPROPRIEIARY 
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gained, while the 2 1  DLE Digital AML SLCB6 and SLC5 installed per line equipment 
cost is approximately $617 per line gained. E8IISouth is currently evaluating another 2:l 
DLE Digital AML channel unit, suitablo for Rdtec DISC'S DLC system applicatjons, 
which has an installed p r  line equipment cost of approximately $695 per line gained. 
Standard (all copper) 2 1  Diiital AML system cost is comprised of fully allccated in-plant 
equipment cost fw the C.O. shelf, power supply, rack and test assembly, wiring, etc. 
(476). as well as the in-pbt equipment cost of the 2:l C.O. line card (-5182) and 
remote 2:l Door RT unit (4242). The 2:l DLE Dinpl AML inqlant equipment costs are 
comprised solely of a 2 1  DLE channel unit (-$375 for SLC-96 and SLC-5 or -$454 for 
R e k  DlSC*S) and a remote 23 DooRT unit (-5242). These new in-pbnt equipment 
costs for the 2:l system reflect decreased rnaWlal pr!aa ncbivd fnnn Ray- upon 
approval of the 4:l multi-line canier system. 

The current in-plant equipment costs of the new 4:l OigW AML mulU4lna systems vatis8 
by type of remote conliguration deployed. For wc4 4:l tnulti-litw system app(icPtion. t h  
total system cost is comprised of the fully a l M  inghnt equipment cost for the C.O. 
shefl, power supply, rsdc and test asmnbby, wirlng. etc. (-$le), 0) wall as the in-plant 
equipment coat of the 4:l C.O. line card (-4405) and the in-plant equipment cost of the 
spciRc m t e  configuratbn required. The appcoximclte ln-p!ant equipmnt costs ofthe 
various remote miigurations am as follows: 

Standalone Outside Network Interface (ONI) device - $532 
Snap on door mnfiguntion (DOORT) for existing Sbox &pair ONls - 5490 
a version suitabb for indoor a p p l i i s  - $490 
Pedestal munted configuratkm - 5805 
Polelstrand mounted configuration - $557 

Hence, the total 4:l mulMine carrier in-plant equipment costs range from a b w  Of 5971 
for the Door and Indoor RT mnt?gurstions, to a hioh of $1086 for the pedestal mounted 
configuration. On a per line basis, these totala equate to a range of $324 to $382 per line 
gained (4:l systems utilire one line to provide 4 lines. thus a net gain of 3 lines per 
S Y S M ) .  

2.2 Administrative C a b  

V h n  provbkoned through tho service d e r  pmmm via HAL. neither Standard nor DLE 
2 1  Digital AML deployments add any significant work o~lhMlt to the A d d i i d  tine 
provisioning pmcc~s. Howevc~. when pmvialoned by Outside PIant Engimring (Swvb 
Order Advocacy Group) response to a PPd ADL S d c e  o&r, thnre am i m n m l  
manual handling requireinants in the AFlG and RCMAG of approximately 67 and 6 
minutes. respactiwly. For 2:l DlgW AML deployments on e bulk bask a8 a niche facility 
relief application (see Section 3.3), them am inusmental manual handling requirement3 
in the M I G  and RCMAG of approximately 30 and 3 minutea. respectively. Additbnally. 
upon disconnect of an ADL on a 2:l Diilal AML system. regardless of how thy wem 
provisioned, manual handling of approximately 30 minutea is raquimd. For analysis 
purposes. these manual handling mquirements translate into a cost of approXlWOly $35 
per 2: 1 Olgital AML provisioned on a service order basla without the akle of the HAL 
system, and approximately $20 per 2:l Digbl AML system deployed on a bulk basis as a 
niche facilkf d i  alternative. For ADL discon- involving 2 1  Diital AML. regg0rdhS 
of how they were provisioned. the AFlG manual handling requirements translate to a Cost 
of approximately $20 per 21 OiiW AML. 

The 4:l multi-line carrier systems. unlike the 2:l Digital AML systems. are mqulnd to be 
administered as small digital loop cawier system. Thus an Engineering Work Order Will 
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2.3 

3.0 

3.1 

3.1.1 

be required for all 4:l system deploymnts. Please refer to the M&Ps (RL9&09002BT) 
for full details. For analysis purposes. the RNO will result in AFlG and RCMAG manual 
handling equiremctnts which translate into a cod of appmximately 550 pw 4:l DbiW 
AML system deployed. This approximation is based on the estImatad time tuq~ind for 
administration in the AFlG and RCMAG. Henw. tho total a r U n v W  costs of pmvisiiing 
a 4:l multi-lina system. on a par line galnod basis. mges from 5341 to $379 depending 
on the remote unit confQuratbn deployed. 

Total System Costs 

Combining the total in-plant equipment costs (capital) detailed in Sdon 2.1 with the 
administratbe costs (expense) detailed in Sdon 2.2 results h tha folkwing total (capital 
and expense) system costs. on a par Uno galnod basis, for tha various Digital AML 
configurations availabb to W(Is0uth: 

Standard 2:l system with service order flow-thru via HAL - $500 
Standard 2:l system with manual handling on a PFd SorviCO order bask - $535 
Standard 2:l system with manual handling on a bulk basin for niche di  - $520 
DLE 2:l system (SLC-96 or SLCS plugs) with service order f iow-lh~ via HAL - $817 
DLE 2:l system (SLC-96 or SLCd plugs) with manual handling on a PFd service 
ordw bask3 - 5652 
DLE 2:l system (SLC-SS or SLCS plugs) with manual handling on bulk basin for 
niche relief - $637 
DLE 2:l system (Relbc DISC'S plw) with wrviw order fiow-th~ via HAL - $695 
DLE 2:l system (Rei& DISC'S p l w )  with manual handling on a PF'd service oR?.ar 
basis - $730 
DLE 2:l system ( R e k  DISCS plugs) with manual handllng on bulk bsrb for niche 
relief - $71 5 
4:l system with standalone Outside Network I n t e m  (ONI) device - 5354 
4:l system with Snap on door (Daw RT) for existing S W  &pair ONIS - $341 
4:l system for indoor applkatbna - $341 
4:1 systems in pedestal mounted coni?guntions - $379 
4:l systems in pole/otrand mounted configurations - $363 

These total costs. on a par line gained basis, am used to devebpttM fotlowing dimdives. 

DIGITAL AML DEPLOYMENT DIRECTIVES 

Residence Additional Line Applicatans 

Miniplexn 2:l System R&nm Additions1 Una ApplkatiOIW 

The deploymt of 2:l Digital AML, in lieu of an EnginOOrlng Work Odor (W). to 
provide dngk Addltbnal Line service remaim, c w ; o n m 4 d ~  afbpcfjye. In feet, with the 
provisioning enhsm+mnts availabb throwh the HAL sy~W~n. 2:l wits1 AML 
deployments offer $mater potentkl rwlngs than h the previous administrative 
environment when manual handling rn required in th. AFlG and RCMAG for aU ADL 
ordm involvii Digital W L .  mom an rtlll minor incnmnbl admlnirtntive costs 
associated with ADL diawnnects lnvdvlng Ol$ltal AML dovim6 ( S m  SediOn 2.2). 
however. these eventual mts am far outwebhad by the knetlts of adding Ewos. not 
onb from an overall cort panwe, but ako from a sonfiw ddW penfJactive. 

PMATEQRWRIEIARY 
CONTAINS PRIVATE ANDloR PROPRIETARY INFORMATION. 

MAY NOT BE USED OR OISCLOSEO OUTSIDE THE BELLSOUTH COMPANIES 
EXCEPT PURSUANT TO A WWTI'EN AGREEMENT. 
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Considering these cost and administrative impacts. 2 1  DigM AML wides ~IISouth a 
viable slngk ADL oenrica provisioning altemalive where all of the following wnditions 
have been met 

a) The Outside Plant Engineer, or HAL in a mechanized application, has determined 
that all other possibb FaciMy M o d i i n  service ahnatives have been exhausted. 
i.0.. Line and Station Transfers (LSTs), Wired Out of Limitd (%WLs), Clear Defective 
Pairs (CDPs). and Break Oversgo ConnefA-Through (BCTa). On a weighted 
average basis, using 1997 Fadlily Mod data and accepted IATlS Cost Factors from 
the Outsde Plant Enginwing Suppoct Staff, these al tmat im cost appmximataly 
$42 per ocarmw. Cbarly, when compared to the $500. 5817 or 5895 cost of 
Standard 2:l or DLE 2 1  Dlgiil AML systm8. oadI oftt#ro altematiws offer 
significant economic and administntive advantrgo over Olgiil AML deployments. 

b) No pending fdiefjoh authorbrdbn can be advanwd. compbbd of mordinabd with 
the ADL onlor to prwido f a d l i  in time to meat the expcted service activation 
date. 

c) The primary line to the service location meets the Loop Qualikatbn Crltaria set forth 
in !3ecUon 4 of lha DigM AML M6Ps (RL:Q&07415BT) 

Note that Standad 2 1  Diital AML system am generally not an economical feedat 
facility &if  alternative. howwar, thefa m niche apphtiom Ibr facjUty relief via DIgM 
AML (sea Section 3.3). Obviously. since tha D E  2:l Diiital AML channel u n b  am plug- 
ins for DLC systems. there am no feeder reiiif opportunitiacl ass%iaW with their 
depkymnts. Hence, the u80 of OLE21 Digital AML S~&KIS I8 to the 
provisioning of ADL sewice ofden r e q u ~  dMbution f ac i l i i  at Wenllal  of small 
business locations served by their own ONI. Regard- of the applkation. for eiUw 
Standard or DLE twdirw, Digital AML system. born the primary and additknal line8 must 
be assQrmd to the same oddreu. Fwlhumore, to a d d  the com~&xith of having 
multiple ONls at a given &dress. not to menlion tha coat penallies of having multiple 2:l 
ONls as op- to a 4:l ONI. them should k no mom than om 2:l DiiW AML remote 
unit deployed to a nsidential or smaU business Iceation. 

Miniphf’4:l MutMine Canier System R e s l d e ~  Additbnal Uno A p p l i i n s  

The new 4:l DiiW AML multi-lim carrier system msist of a Central Omg (CO) line 
card, installed in 23’ rack mounted CO shehm, with variour remote totmind 
configurations. 

3.1.2 

PRNARIPROPRIEIARY 
CONTAINS PRIVATE AN- PROPRIETARY WORMATION. 

MkY NOT BE USED OR DISCLOSED OUTSIDE lHE BEUSWTH COMPANIES 
E X C M  PURSUANT TO A WRITEN AGREEMENT. 
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Universal E 3  
CO S h d  Pedestal n 

DSL 

Wlth SoaW 
Tenninrb or 
wlth Stub 

DOORT' 

House Mount 
W M  NI) 

IndoorMount w 
Fiaun 1: Raychm Minipl8x 4N1 RT P8ck8gllW 0- 

Raychem's 4:l CO equipment conslsk of shetves for housing Una Cards. In order to 
satisfy 4:l system powering and fusing requimmts. the 23 universal CO shelf used for 
Raycl"s 2 1  DAML system. is required. Pnvlous v o i o n 8  of* COT shoff (CLEI 
SLMLTTOSMB ~ n d  CLEI md SLMLTTOSU) wnot  be u 8 d  for 43 8y.trm. Ten, 
non-baffled shelves for mixed (2:l. 4:l) applicstions plus four. non-baflkd shelves 
d e d i i  to 4:l applicorianr can be uwd in a 7' bay. Ten Wlbd (heat d d k t O r )  shelves 
per 7' bay a n  b installed with rm IimWons on the numbof of4:18ystWnr Installed. 
D8dkrt.d 8hdwa for the 4 1  a n  mommendad, b.uuu of powering (10 
Ampdshen), rdmlnbtntlve 8nd derived p8lr wiring m q u i m .  

See Section 11 of the 4:l System M6Ps (RL98-09-002BT) tor CO sheif Ihyoutr. CO shelf 
capacilies am as follow6 

It 
_.-._- 

Line Cards- 4 line Minipbx I 252 
VF Lhes 1008 

*Limited to 14 non-kdllod shehahay = 10 (mixed 2:l. 4:l) + 4 (dedicatcld to 4:l) 
# EafIled (heat deflector) shelves - no limitation8 

As illustrated in Flgure 1. remote terminal alternatives include: 

1) 
2) 
3) 
4) a pedestal mounted ConfigunUon 
5) a polds/strand mounted version. 

The standalone ONI. the DooRT, and the indoor nroto terminal configuntions are all 
designed to serve Additional Line demand iocatiins. By providing 4 voiw grade circuits 

a standalone Outsids Network inteffacn (ONI) device (Houro mount wl NID) 
a snap M door (DOORT) configuration for existing Siewr &pair ONIS 
a version suitable for indoor applications 

PRIVATEPROPRIETARY 
CONTAINS PRIVATE AND/OR PROPRIETARY INFORMAW. 

MAY NOT BE USED OR DISCLOSED OUTSIDE THE BEusouTn COMPANIES 
EXCEPT PURSUANT TO A VYRITEN AQREEIIENT. 
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over a single copper pair, they are ideal for residence hxatjons requiring more than a 
single addinal  line. Obviously. due to the higher first cort of tho 4:l system relative to 
the MinipJ& 2:l system. if the demand at a given residence bcatEon is only 2 liner, Um 
lower cos 2:l system should be depbyed. However, in those locabkns whom 3 - 4 lines 
are required. the 4:l system is ideal. As of July, 1998, over 800.000 households within 
the BellSouth franchise area met those criteria. Obviously. the e of those 
households have embedded facilities sumcient to meet the ADL demand. howaver, there 
appears to be significant opportunity to deploy the 4:l system on a going forward basis. 
As with the Minipbx" 2:l system6, Me 4:l system is a viabb ADL service piuvisioning 
alternative only where dl of the following conditions have hwn met 

a) The Outside Phnt Engineer has determined that all other possible Facility 
ModiWtbn service reaolutiOn alternatives have hsen exhau6W. i.0.. Line and 
Statlon Transfers (LSTs). Wired Out of Limits (WOLs), Clear Oefectiva Pairs (CDPs). 
and Break Over-age ConW-Throughs (BCTs). On a welghtad average bash. using 
1997 Facility Mod data and accepted LATE b t  Factom from the Outside Plant 
Engineering Support Staff, these alternatives c a t  approximately $42 per occurrence. 
Ckarty. when compared to the per line costs of Digital AML systems (sea Section 
2.3). each of thase alternatives OW signilkant economic and 8dminiitmtiwr 
advantage over Dlgiil AML deploymanta. 

b) No pending relief p b  authorhation can be advanmd. compbW or coordinated with 
the ADL order to provide facilitba in time to meet tho expcted $orvice ac!&ation 
date. 

c) The primary line to the service locab meets tho Loop Qualiit ion Criteria set forth 

Recall that all 4:l systems require an EWO. Therehm, thy cannot be impiemented via 
the servica order assignment pnxnrt. Aa such, any ADL wrvb otder assigned 
machanicslly on a W-through basin wiU be pdaioned v h  2:l DlgW AML equipment. 
However, the majority of ADL wnrico orders am PFd to OuMd. Plant Engineering for 
facility aaaignmnt. The Loop Cap.city Manager ahculd a h y s  use wund engineering 
judgment regarding the denmnd for mukipb addtknal Hrm at a giwn kcation when 
evaluating which Digital AML attornative to recommend. 

The pedestal mounted and poWstnnd mounted rerots unit wmlons of the 4:l system 
are not designed for A d d m 1  Line applikations. Instead, t b y  am designed for niche 
facility mliif a p p l i i s .  Additbnrl details am provided in Section 3.3. 

Business Back-up" Uno and Additional Businear Line Appllcabbns 

Back-up" Line is a measured Additional Line servkce targetad at Small Business 
customers with peak c a l l i  periods. Milo Digital AML may appear to be an amactivo 
alternative for Back-up Line service. the following iasuea should be considered prior to 
deploying Diiital AML to a business location: 

a) Them are relatively few business locations served by their own ONI. thus restriaing 
the wrtuniticrs to depby either the Raychm DOORT (ON1 door version) or 
standabno ON1 version Digital AML devk8s. The 4:l system. in an indoor remote 
unR com?guration. would be applksbb in aom 

b) Business locstiorm typically involve mom volatib or unpredictable additional line 
gmWm patterns. Digital AML, even the 43 system, may not be the appropripte 
depkyment vehw, eimer economically or practically, for locations where Significant 
additjonal line growth potential exiats. 

c) Since HAL processes a limited amy business (IFB) ordefs, the manual handling 
requirements in the AFlG and RCMAG associated with Additional Business Lines 

ill 9 Of the Digital AML M&PS (RL:9&O9402BT) 

3.2 

cases. 

PWATEIPROPRIEIARY 
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would be incurred with every 2:l Diital AML deployed, and an RNO would be 
required for any 4:l system deployrents 

d) All 2:l D @ M  AML SYStetnS. and m t  4:l SyStetnS (Le. stand8bf10 ONI. map On 
door, or indoor remote unit configurations) must be assigned and depbyed to the 
same exad address as the primary line. including suite or unit numbem typically 
prevalent in Small Businesr locatbm. For example, a Digital AML system assigned 
and depwed to the same general address as a primary l i i  (i.8. 2800 Main St), but 
to an incorrect suite or unit number, would mate  signitkant CMlfWion in the AFlG 
office and in LFACS mcords. m i  confusion cculd ultimately laad to extended 
service maintenance and repair intervals. 

3.3 Niche Facility Relief Applications 

~s stated earlier, Oiital AML 8ystemr a n  generally not an eamomkal long-term facility 
relief altbmativo when compared to our curnntly available feeder and distribution relief 
abmathma (see RL:9&09-019BT, the 1998 IMW of the Loop Tdlnokgy Depkymnt 
DimcUves to be released during 4Q98). However, them a n  niche appllcaions where 
Digbl AML depkyed on a bulk basis should be cons'Hered. M e n  deployed on a bulk 
basis, due to the per line equipment cast advan- ofthe 4:l DbM AML system 
relative to the 2:l systems, the 4:l system is the recommended Digital AML conCyluration 
for most niche facility relief applkations. In considering lhew niche applikations. the 
following conditions a n  all required: 

a) Loop Capacity Managemant (Smvke Order Advocacy Group. O W i  Plant Planner 
or Engineer) has dammined that all other traditional Fscillty MOdi(ksti0n alternatives, 
1.0. LSTs. WLs, BCTs. CDPs. as well as the p ~ r g i n ~  of imnW Qulekswes and 
CTs. will not be Wmchnt to defer facllRy nIW auUIoriutlons and their associated 
capital expenditurn by at bast 1 yoar. 

b) Then am enough ADLs cutmntly sewed by the Mltbox, or in the Dirtribution Area. 
such that plaamant of4:l Digital AML shgb pmmio remote units, Le. s t a n d a h  
ONI, DOORT, or indoor contlgurations. would fadlitate 'mhing' of enough feeder 
andlor distribution pah to met the anIicipaW 3.5 year d m d .  

c) Enough existing l i i  demand must be accumulated 8t given pole or pedestal 
IocaUons to just@ the placement of 4:l Dlgiii AML multlpk amtomar pnmisa u n b  
for cukwer to b e l l i  the 'mlnlng' of faeder andlor dirlributlon pslm to meet tho 
anticipated 3-5 year demand. 

d) The drops serving the individual I M q  u n b  beyond tha 4lmulUpk customer premise 
~ m ~ t e  unb. i.e. poklstnnd or pedestal mcuntod, must not exceed the length 
recommended in the M&PS (RL:SS09402BT). 

e) me ultimate loops (FI and FZ) potentially sawed by 4:l ~ l g i b ~  AML systems, or the 
ditribution loops (F2) in a DLE 21 Dlgitsi AML canflguntlon, do not exwed the Loop 
Quali it ion Criteri. darned in the DigM AML M6P8 (Saction 4 of RL:0847-O15BT 
for 2:l System or Section 9 of RL:9&08002BT for4:l systems). 

3.3.1 Digital AML for Feeder a d  Distritributkn Facillty RdW 

As noted in Section 2.3, the total in-pknt casts of 4:l D!giii AML systems range from 
$341 to $379 per line gained depending on the remoto terminal confieuntion required. 
Hance. deployment of 41  Dlgiil AML systems as a tacility di alternative. when 
tradiuonrl h.d.r X d  dktrlbution facility relief can k dofomd. is always 
economically atbactlve. There are no currently availabb feeder (NGDLC. Conventional 
DLC. M8taIli~ Cable, e&.) or single family residential d i n  (Metaltic caw. Fiber 
Distribution, etc.) relief alternatives, which In comblnrtlon, can be implemented on a per 
line basis for less than the per line wst of 4 1  Dlgital AML system. 
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Additially. the single premise a p p l i n s  of 4:l OiW AML systems. i.0. tha 
standalone ONI. DooRT. and indoor remote tenninal confIgumUon8 offer a variable cast 
inmtive. in that the mapr cost components could be mbievad and radiibuted upon 
ADL disconnect. The Outside Plant Enginwring Staff b curnntJy inveatigabng Digital 
AML recovery p m c d u m  that would enhance tha rouse potentbl of thew componeob. 
me successful impbmentatbn of any recwery pmcesa cwld f u W  reduce tha par line 
cost of Digltal AML by making componantr mom readily available fmm reuw stock. 

AS noted earlier. since 2:1 OLE Digital AML channel unb am plug-ins for SLC-96. SLC 
Series 5, or R e k  DISC’S systems, them am nofeeder mlW opportunities associated 
with their deploynwnt The depbymmt of 2 1  DLE Diiital AML system8 as a d m  
relief alternative b addressed In SsctiOn 3.3.4 below. 

Digital AM1 for Feeder Facili  Relief 

while Digital AML is not generally an economical feeder facility mIW alternative. there 
are limited scenarios where Its deployment can be emwrnkally attr8cWe. Again, with 
each deployment of a 4:l Digital AML system for facilii m l i d c o m  a manual handling 
requ imnt  in the AFlG and RCMAG. Themton. their duploymsnb should be carefu#y 
considend. At a fully ailocptrd cost ofappmximatdy $341 to $379 par line gained, 4:l 
Oiital AML systems depbyed for bulk mawery of k d e r  faciW is m ekpmsive 
over the long run than our typical leader f8alily d i  aIlrmallvo8 (i.e. NGDLC. 
Conventional DLC. shrxl zactions of Meallic Cabla min(orormant, e&.) P b s a  refer to 
RL:QSOB-Ol SET. tha 1808 Issue of the Loop Techno!qy OsprOVmnl Dimcbws tobe 
released during 4088. for appmphate feeder relbf altemotiVea. However. for .low 
gmwth a m 8  (aa dellnod in the fdlowlng sections). the deployment of 4:l Diital AML 
systems for feeder facilUy rdbf can be rn coat effaclive than incunlng the higher fn t  
costs associated with other feeder f ac i l i  r e l i  alternatives. 

VaMe fwdw facili di  aitamatim for dow gmwth smas Indude mnventiond DLC 
system. such as SLC-86 (kart daimbb). SLC Serbs 5, and FDLC. eithar in existing 
cabinets or via new small cabinet placements. AddiinaUy. shQI cmsweUm sof 
metalli cabla plrcemt (not C.O. tenninaliona) to mak. feeder ph availabb Lo a 
ucwsbox in ne& is a viable fwderMli(y mlbfa&MUve in some mtutbm. W n  
DLC can be placed in an existing u b i n t  to provide feeder hcilily relii, 4:l D l g i i  AML 
systems are an economically viable nEd abmative for gmwth rat.. of up to 10 llnw 
pw year. Mere a cablmtb also mquimd to house a new DLC 8yatmn forfwdwhdlity 
relief, the threshold gmWm rata for43 O i  AML feadefW h c ~ . . .  b 22 H n n  p8r 
yrar. Similar(y. when nrtpllii cabb p!ammantr am required for feeder hcility m l i ,  the 
use of 4:l D g i i l  AML system can be econombily juatllbd at gmwth rat.. of up to 24 
l l n r  p8r year. In either caw., conditknr a) lhmugh e) 8m forth in Sodion 3.3 mu8t k 
met in order to co~idor 4:l Ogital AML system a8 a W a r  facility d b f  alternative. 

Dlgitai AML for DWbutim FaciMy RelW 

Utiliing Diital AML. on a bulk basis vla E\IK). b a180 genorally not an OcOnOWly 
ateactive distribution h*Iity nlWaltemative when compared to plulng rhort aecthns of 
metallic distribution mllaf caw. 4:l OiW AML s y s m  deployed for bulk recovery of 
distribution facilities is more expensive over the bng run than our typical facilii relief 
alternatives. except in sbw growth amas. In malyzhg the initial and subsequent costa 
for these alternatives. 4:l DiiM AML systems prove to b, a vlabk emnomic altunativo 
only when the gmWm rate is not gnrtor than 8 Iinm p8f yoar. Again, befm 
considering Digital AML as a distribution faci l i  mlif abtnatlve. the conddons set forth 
in Section 3.3 must be met. 

. .  

3.3.2 

3.3.3 

PRlVATlWROPRlETARY 
CONTAINS PRIVATE PROPRIETARY INFORYATON 

MAY NOT BE USED OR DISCLOSED OUTSYW WE IKLLSOUlIi COMPANIES 
EXCEPT PURSUANT TOA Halrrul A O R E M E M .  
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3.3.4 Digital Loop Electronics (DLE) 2:l Digital AML for Distribution Facility Reliif 

The economics associated wim utilizing 21 DLE Dlgiil AML systmm (is. UDCCUS6, 
MPCUS, or CU-R channel units in SLC-98, SLC Series 5, or Ratrc DISC'S systems, 
respectively. combined with a 2 1  Digital AML remota unit at the residence ADL loution), 
for disbibution facilii mlii are not as attmtiw as the economics for 4:l Digital AML 
systems. As noted earlier, on a per line gained basis, the cost for 2:l DLE Digital AML 
($637 for SLC-9S and SLC-5 or $71 5 for Reltec DISC'S) is higher than the 4:l Dgital 
AML alternative. H-er, having channel u n b  at the DLC Remota Tefminal which 
constitute the ' o f b  end' of the DLE D i g i i  AML loop. as opposed to the C.O. equipmnt 
(shelves. power suppliis, fuse panels, line cards, etc.) required for the 4:l Digital AML 
configuration. OM a ti# valw of m y  benefits that Oma soma of the per lime cost 
penalty. Additionally, them are opporhmilies for dlstributbn mlld that am byond the 
non-lasded cable palf rOep 4 w U ~  chbria of the 4:l systam, that pooribly could be 
addressed with the deployment of a 2:l M E  Digital AML from an exlsting SLC-98, SLC- 
5. or Reltec DISC'S remote tanninal out in tha ne- 

Therefurn, similar condusbns can be dram for DLE 2:l Dlgite! AML that ware drawn for 
the 4:l Digital AML systems in tho pmvious wction. Utilizing M E  21 Diiital AML on a 
bulk bas& via Ewo is alsa genenlly not an ecmoddy-distribution fpdlity 
reliif altemathn when compared to placing mtallk distribution di cables. oxcopt In 
slow gmwth 8mn. In analyzing the initial and wbseqrwnt costs of DLE 2:l Digital AML 
versus metallic distribution facilhy mliif. DLE 2 1  Dlgiil AML proves to be a viabb 
economic alternative only when the groWm rata is not sfoator Uun 6 l lnr  pw ymr. 
Again, before considering DLE 2:l Digital AML as a disttibU(i0n facility nlkf alternative, 
the condiins setfom! in Sectjon 3.3 must be mrt 

Considering the relatively low uliliition typically associated wim our existing metallic 
distribution (F2) fadlitkr. a$ well as the poknttal impact of bcal corngetition (particularly 
facillty basad competltian as opposed to resab). there could be smegic advantages 
associated with deploying Digltal AML facilitbs In Uau of dirtrsution facilhy relief to meet 
ADL demand. Spsdfiauy, Ute opportunlly to reuse OlgW AML wmpmntr fobwing 
ADL disconnect pmvidea a smtegiilly ampqhn abmatiw to potentially stranded 
facilikies that would have otherwise beon placed to meat ADL demand. The Loop 
Capacity Manager should alwoys use round engineering judgment when evaluating these 
distribution relbf altamathrea. 

4.0 SPECIAL CONSiMRATlONS 

There are a number of othw fadm which may atfact the Digital AML depbymnt 
decision. Amon0 those factors would be the abillty to ellbcthnly p.rhrm low cat  facility 
tnodillcations. i.0. LSls. WLs. CDPs. or BCTs. The costs assocbmd with perlorming 
facil i i  mods to make available tho tacilkks q u i d  to maat an Impending ADL wrvka 
request andlor resolve an existing facility shortfatl. am genera& much !ass than LtM 
installed per IIM cort of a Diiital AML system. For exampb, them could be opportunitiaa 
to perform a faalii mod at orta dbtributkn termii  to make todlitkr available in another 
distribution tetminal hum which the ADL s e d  requasl my be served. HAL has beon 
designed to perform bgic of this natum, howcrva. on ADL o d m  that M PFd (Pending 
Facilities) to Loop &pacity Management (Wi  Order Adwacy Group or Outside 
Plant Engineer). care must be taken to examhe meso aitenwka In lhose situations 
where extenuating cirarmstances exist, Le., burled enaprulated plant. any ~maoFdimafy 
costs asodated with these typea of facility mods may make Uw use of Diiital AML an 
attractive altematjve. 

P R I V A T L I C ~ M Y  
CONTAINS PRIVATE AN- PROPRIETARY INFORLUTION. 

MAY NOT BE USED OR DISCLOSED OUTSIDE-%iE BEusouM COMPANIES 
EXCEPT PURSUANT TO A WRllTEN AGREEMENT. 
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5.0 

5.1 

5.2 

5.3 

The costs associated with the development and impbmentaticn of an EWO to provide 
traditional facility relief will generally exceed the installed cost of a singb 2 1  Digital AML 
system. In situationr where an OM) would be mquind to support a small number of 
ADL service mquesta. the Dgital AML deployment option is the preferred alternative. 
Hcwver. if the Loop Capacity Manager ankipates that a large number of ADL service 
rquesta will occur at a particular locatin. or along a pomcular route, traditional hcility 
reinforcement methods may be more applicable. This swnario would theomtically 
a w a r  more likely in the volatile additional business line env imnmt  Regardless of the 
situation, the deployment of Digital Ah4L should be done only after comparing its cost to 
the cost of other facility &if  abmaWes. Section 3.3 provides some niche applications 
for Digital AML as a facility reliif mechanism, h e w r  the Loop Capam Manager 
should always use sound enginearlng judgment when evaluating thsw alternatives. 

RESTRICTIONS 

Services Suwrted by Digital AML 

All BalSouU~ approved Digital AML systems will suppolt basic (POTSl) service. including 
all CUSS" sefviws. FAX and modem lines. CALLER ID. Enhanced CALLER ID. 
MemryCap. and Mure Utility T&mtry Service. However, they will not ruppoct ISDN 
or WatchAlerP service. WachAleff sewko is presently only being offemd in M a .  
Transmission R e q u i m t s  

Dgital AML systems, either in 2:l or 4:l configurations over metallic bedor and 
distribution facililk. or in D E  2 1  contigurations over metallic dimbution f a a l i i  
behind SLC-S. SLC Series 5, cf R e k  DISC'S. am restricted to 2-wire 1300 ohm 
Resistance Design loops within the non-baded range (total non-MC loop INIgth not to 
exceed 18 Kft). The loop indudes all segmenla of c a b  and bridged taps canna to 
serve a customer premise. including segments in the C.O. and on the customer pmmlw. 
Refer to the M6Ps (Sactbn 4 of RL:98-07-0158T for 2 1  Systems or SaUion 9 of RL:9& 
09402BT for 4:l systems) for the Loop QualiRcation CritMia before depbying DbM 
AML. 

Speciiic Restrictions for Various Digiepl AML AltarnaUvas 

The DLE 2:l Di~ital AML chanlwd unb  gemally provide the same krolures as Standard 
(-per Only) 2 1  Digltal AML devices. However. the following excWons do apply: 

a) DLE 2:l Digital AML channel u n b  do not haw a FaiW-POTS option. In me want 
of a failure of a oigital AML compocMnt in a Standard ( C w  only) 2:l DIgM AML 
configuration, the Faiclo-POTS feature a U M  the m i d e m  p r i v  line to m i n  
intact Howyr ,  in a DLE 2:l Dgitpr AML configurelicn. whom th. prirmry end 
additional lines serve from the sam channel unit, the FaiMo-POTS feature is not 
a c h i i l e .  

b) The DLE Digital AML channel units use progranunabk signatures in the MLT SyStem 
to achiw testabili. Unique VER codes am returned to the tester to indicatr, a 
Dgital AML system. Refer to RL98-07-01 SBT for mom details. 

Addtionaily. by design. them am distinct d M m  in the technical attributes and 
capabil i i  associated wlth each remote terminal altomalive. For exsmPI0. 

Fail-to-POTS (FTP) functionality is provided only in those remOte tetTninal 
contigurations designed for single customer pmmisea applications. 1.0. the 
standalone ONI, the snap on ON1 door. and the indoor remote unit. Hence, if the 
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Digital AML electronics fail, at least the primary service to the c u s t o d s  premises 
will remain intact 
Non Fail-to-POTS (Non-FTP) functionality is provided only in those remote terminal 
configurations designed for multiple customer premises applicoticns, i.e. the 
poWstrand and pedestal mounted remote unit conligwatkms. In these 
conligurations. if the Digital AML electroniw fail, all premise¶ served by the 4:l 
devico are wiMout service. This arrangement is similar to other *dgM loop carriaf 
systems in the nelworlc today, in that none of tho c u s t o m  served by me 4:l system 
would have rrvim in the event of a system outage. 

Furthenore, drop side MLT capabilities a n  provided for tho non-FTP remote unit 
configurations. Drop side test capabilities are required in thase applkations to ass& in 
the isolation of customr troubles which migM occur in the custonmr drops beyond the 
4:l system remote unit. 

6.0 STRATEGIC IMPLICATIONS 

Generally, the deployment of Standard 2:l or 4:l Digital AML systems or DLE 2:l Distal 
AML systems, either on an ADL serviw order basis or on a bulk bir  via EWO. should 
be restricted to areas whom distribution (F2) f8ciW have exhausted. Nm 
applications for Digital AML deplaVment as a dstribution relief altemotiva am 
Sections 3.3.3 and 3.3.4. Similarly, w h k  Standard Digital AML 2:l and 4:l systems am 
not generally an economical feeder facilw mliif altmaWe. them are niche application8 
that are justifisd (see Sections 3.3.1 and 3.3.2). Refer to RLgB09028 ET, tho 1993 
Issue of the Loop Technology Deployment Dirsctives (RL:9808019El, the 1998 issue ot 
the LTDD is du0 Out during 4Q98). for thow fahlity &if alternatives that h m  kmr 
identitied as strateggicslly and emnomically temlciial for EST. For tho plrpo~es of this 
application. direct underground faciliies to a service location (no F2 cotwonmt) are 
considered dMbution facilWs. 

in 

Converrclly. when considering tha ralatively low utilization of our existing metailk 
distribution (F2) f a c i l i  and the potential imp& of loal ampition. ps t l~ la r ly  taCilw 
b a d  cornpatition as opposed to rode, there are smtugii advantager assodated with 
deploying DQM AML facilities for additional h e  demand. Spec8dly. lhe oppoctunity to 
reuse D i t a l  AML components lbDowing AOL d m n e c t  provides a strategk8cINy 
altnctive alternative to potentially sbanded facilities that would have othewise ken 
plawd to met ADL denund. The Outride Plant Enginmring stm b wrnntly 
investigating Dlgtal AML rewvery procedures thatwarld enhance the muse potential of 
thsso componen~, me sucmsmi imptenmntation of any mmvery tmess couw further 
raduca the per line cust of Diitsl AML by making comporwntr maca W i l y  available 
from reuse stock 

7.0 REFERENCES 

1. RL:9&0&021BT, September, 1998, Product Ap- Letter for Raychem Minlplep 
4Nl HiiMpod Digital Subscriber Loop Gamier System 

2. RL: 98-09-002BT. September. 1998, Outside Plant Eng iWng  Mahods and 
Procedures for the Raychem MinipbxR 4N1 Multiline canier SysdMn 

3. RL: 98-07-015ET. July 20,1998. Outside Plant Engineering Methods and P d U r e S  
for Raychem Miniplex" DAML Systems 

4. RL: 97-01-012BT, January 10.1997, Product Approval Letter for Raycham Deb1 
AML Channel Unit for SLC Series 5 DLC System Remote Terminal 

PRIV*TEIPROPRIETARY 
CONTAINS PRNATE AN- PROPI(IETbRY INFORMATKW. 



Deployment Dimctlvaa for Digltal AML Mufti-iine Carrier System RL: SO-OBgOJBT 

5. RL: 9647.01281. July. 1996. Product Approval Letter for Raycham Digbl AML 
Channel UnP for SLC 96 DLC System Remote Terminal 

6. UoAFIG-OOlBT, Sectbn II .  Tab 19, Issue A, June. 1996 FACS Memods and 
P r d u r e s  Users Guide, "Pair Gain (PO) Digital Added Main Line (DAML) FACS 
Service Order Assignment Pmedures.' 

7. RL:9507433BT, July 21,1995, Product Approval Letter for the Raycham Miniplefl 
Digital AML Door RT unit 

8. RL:9542418BT. February 28.1995. Wtal AMI. Monitor Report User Guide. 

9.. RL:94-10-0jOBT8 November 3 0 . 1 ~ .  Product Approval forthe wchsm Miniplee 
Digital AML System. 

PUIVATEI#IOPWET*RY 
CONTAINS PRIVATE AND/OR PROPRIETARY INFORMITION. 

MAY NOT BE USED OR DISCLOSED OUTSIDE THE B N s o u T n  COMPANIES 
EXCEPT P U R S W  TO A WMlTEN AOAEEMEM. 



RL:98-09-002BT 

BELLSouth 

fib cod.: 240.0882 
subjroc: Mathods and Procedures for the Raychem Miniplee 4Nl Muiti-line Carrier System 

type: Information Letter 

datw March 5.1999 

distribution list CE1. CE2, €El, NC1. NDO. ND1. N E .  ND3. NDS, ND7, ND8, NT1. TRl 
' 

m l r u d l ~ r s :  None 

othrc None 

to: W Manag- - NeWO* OPWationS 
Directors - Network Oparations 

etlties: BellSouth Telecommunications. Inc. 
fmm: Linda M. Kinsey, Director - OSP Enginwring Support 

Si  Conky. Director - CO Support 
J.T. Moon. D i W  - I & M I S S I W C  Support 

d..crlpUon: Prwides the Methods and Procedures for the Deploymt of the Raychem 
Minipkx @ 4N1 Multi-line Carrier System 

me attachment to this Region Letter provides the Memods and Pfacadums for deploymnt of the Raychem 
Miniplex 4N1 mulWino carrier system, that was approved in R L  9sOsO21BT. RM 4Nl system can provide up to 
four (4) v o i a  frequency lines aver a single. non-Wed, copper cable pair. It can im used to provide facilities for 
additional lines and for feeder and dhbibutlon relief, by use of Remob Terminak wim FduO-POTS and Nan-Fail- 
to-POTS (batums. Traditional Digital Lwp Carrier adminisbativl, methods and Engineehflg Wrk Orden am 
required for deploying 4Nl systems. 

The 4N1 system, can provide facilities for addtionel line (ADL) demand at households or small businea9as where 
3 4  lines are required. and on a bulk bar* as a fadlity mlbf alternative for s b  gmwth areas. In those locations 
where 3 to 4 ADCs are required. Uw 4Nl is cheaper on a per line gained bask than the 2Nl DAML system. Ad of 
July. 1996, thorn were over 500,OW hauseholdr, wimin the BollSouth hnchbe with 3 or mom lines. The rnaprity 
of these households have embedded facitith sutlkbnt to meet ADL demand. RM 4Nl a b  providcM 
op+mriunitier to impmve WISouth's variabb cast sbuctum. pocticuiarly in an increasingly competitive 
marketp4ace. by m8Ming muse of the equipment where needed. Deployment Guidelines for the 4Nl are prWided 
in RL: 9&0~-003e~. 

Questions may be directed to Daryl F. Rudd - OSPE Support (704)417-7764. VIliHi Ewerly - i&M Suppwt (205)- 
977-2985. and Jeraldino Banks - CO Support (305)6226688. 

Linda Kinsey, 
Director - 
OSPE support 

Si Conky, 

co suppolt 
Director - 
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Methods And Procedures For The 
Raychem Miniplem 4Nl Multi-line Carrier System 
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Methods And Procedures For The 
Raychem Miniplexg, (4N1) Multi-line Carrier System 

1.0 Introduction 

Thib document provides Methods and P d u r e s  ( M W S )  for the design, administration, and installation and 
maintenance of Raychem's Miniplea (4N1) MultCline C a W  system. that was approved in RL: 98-08-021BT. 
Deployment guidelines are provided in RL 98-09-003BT. Each system. defined h8rein as a 4Nl or MultCiine Canier 
(MLC). consi8tS of a Central Oftice (CO) Line Card (hSWled in multipb system shelves). Remote Terminal (RT). and 
copper transporl facility. It can provae up to four (4) voice frequenncy lies (channels) Over a single. non-loaded. 
copper cable pair that is defined as a Digilal Subscriber Line (DSL). 

1 .l The 4N1 can be used to provide fadlies for Additional Lines (ADCs) and for feeder and distribution facility relief. 
Tradiional DQiil Loop Canier (DLC) adrninirtratbe methods are required, since standard two line DigW Added Main 
Line ( D A M )  procedures cannot be used to support the automatic provisioning. assignment. and inventory of this, and 
other similar equ ipmt  An Englrmring Work O r d r  (WO) b ab0 mqulmd for provbbnlng 4Nlry.tOtllS. 

Raycham 4Nl System 

2.0 Genoral D..crlpUon 

The 4N1 system uses 2ElQ line coding techniques to bansmit four. 64 kbls. independent vo la  fwUOnCY circuits at 
288 kb/s over a single cable pair. Since 2B1Q banmiuIion is full duplex, simultaneous *way transmission is 
possible. The DSL requires a non-kaded cabk pair with no mom than 6 Kn of tobi kidged tap. Tho mdmUm 
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length of the tnnamlulon line ktwwn the CO and RT is 1300 O h m  or - 49 dB e72 k l k  There are no voice 
frequency signals on this pair. Each system, comprised Of a Central OfRce (CO) Line Card and an RT, provide8 four 
derived subscriber lines. The maximum dhtrlbution loop mhance  from thr RT-NID I8 llmbd to SBO ohm. 
Including 430 o h m  for customer qulpment The subscriber side of RTs should be connected to drop 
winlcustomer faciliiea only. 

3.0 Service Featurn and Ben.titr 

3.1 The 4N1 has the folkwing capabilities: 

4.0 

4.1 

4.2 

4.3 

+ Four POTS lines over a singb cable pair 
+ Fail-Tc-POTS (FTP) RT-NID feature lor singb customer premises applications 
+ Non Fail-To-POTS (NFTP) RT-NID feature for multiple customer a p v  
+ Compatible with S a b r  six line Outs i i  Network Intehce (ONI) 
+ MLT test capabi l i i  (dmp side capabiliies lor NFTP RT [Network In- Wco - NIDI) 
+ LinepoweredRT 
+ Supports modems up to 33 kW8. CLASS Sacvigs - Caller ID. Caller ID Deluxe. distinctive ringing, 

answerbig machine forward dirconnect 
+ Ringer capacity - 10 Ringer Equivalence Numbers (RENs)/system, 5 RENMIne 
+ Compatible with TI, ISDN and ADSL linea 
+ Quidc service tum-up via HOSL transrnisaion 
+ Supports Unbundled Volca Loops (UM's) to Compemve Local Exchange Carrier8 (CLECs) 

The 4Nl cannot be used to serve WawlAlert customers (Florida ontj). 

Deployment Guidelines 

The 4N1 system. can provide facilities for additional line (ADL) demnd at househokb or small businesses 
where 3 to 4 lines am required. and on a bulk basla aa a tscllity MI# altern~We for rbw gmwUl anar. It alw 
provides opportunities to i m p m  BeHSouth's varlab coat structun. prutitubrly in an increasingly 
competitive marketplace. by enabling muse of the equipment whom needed. Deployment Guidelines lor the 
4N1 MLC am provid8d in RLBgOgQ03BT. Details regarding fixed and variable cost stn~ctum are provided in 
RL: 97-06-014BT. 

Due to inhemnt start-up costs. 4Nl CO shelf additions. and plug-in seed stock8 mwt be managed very 
camfully. MBOS modela devebped by CCM a n  help control 4N1 hudwincl coats. Loop Capaciiy MenegerS 
(LCM's) am responsible far datwmining those COS that am candidates Ik 4Nl dbployment, as well as lite 
number of initial shelf insiallations. In order to ramp up for 4N1 deployment, CO Line Card and RT plug-in 
seed stock levels should be established by mutual a g m t  b&wean CO. I&M. and OSPE personnel. 
PIPS0 (Plug-in Provisioning On A Service Order) adminiistntion will be used to for all ongoing 4Nl 
requirements. See Sactions 20 and 21 lor mon informalion. 

In those lbcations when 3 to 4 ADCs a n  required, the 4N1 is cheaper on a p r  line gained basis than the 
2Nl DAML svstem. As of Julv. 1998. them over 5OO.OOO houaeholda wimin the BelISouth franchiw with ,. ~~.~ ~ ~ ~ ~~ ~ ~ 

3 or mom lies. The majority of these households h a k  embedded fac i l ia  WmCiint to m t  the ADL w. The 4Nl can be used for ADL demand on a going fotward basla only wimn all of the lollawing 
conditions have been met 
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a) The Outside Plant Engineer (OSPE) has determined that all other possible mwlution altemaww 
have m n  exhausted, i.e.. Line and Station TrUlsfum (LSTs). Wred Out of Limb (WOL Clear 
Pairs (CDPs). and Break Overwe Connect-mmgh (ECTS). On an average weighted basis. using 1997 
Facility Mod data and MTlS Cost Facton, these altarnatlves wst approximately $42 per 
Dccuvenca. Clearly. when cornpad to the per line costs of the 4N1, each of these alternatives offer 
significant economic and administratlve advantag0 over 4N1 deployments. 

b) N o  pending reiiif job wthodzation can ba advanced. completed or caordiited with the ADL order to 

c) The primary line to the service kcation mots the Loop QualMcalion CMria set forth in Section 9. 

Wco the 4N1 system requires an MIO, and must k administered as a unaU DLC system. it canm be 
administered through the mice order assignment pmcoss. Ad such, any ADL rc~viee order assigned 
mechanically on a Ikw-through bash will k provirioned via 2 N t  DAML sptms. Howowr, ths majority of 
ADL s e w h  dsn  a n  PFY to Pbnt Englnrrlng for f.cUl(y wlgnmont The Loop Capcity 
Manager (LCM) should always use wund engineating j u d g m t  regarding the d a d  for multiple additional 
lines at a given locatkan when evalwting which system (ZN1 or 4N1) altamatlva to reconmmnd. TOW 
estimated costs (including administrative and instslbtbn) for pmvirioning a 4 N l  on a p r  lim gained W. 
ranges from $340 to $380, depending on the RT can@uration. 

B u s l ~  BackUp" Line and Additional Buslmu Urn A p p l ~ l o ~ m  

Back.Upn Line is a measured ADL service targeted at small b u s i m  customers with peak calling periods. 
While the 4N1 may appear to be an attractive alternative for 8.ck-Upl Line Servb. the following h u e s  
Should be WSaend priM to depbying (I 4 N l  SyStOln to a business locsllon: 

a) There a n  ~ l a t i ~ e l y  few businau lacptions sewad by Lhdr awr Outside Network InWaca (ONI). thus 
restricting the opportunities to deploy either the DOOrRT (ON1 door version) or atandalone RT. The 4 N l  
system. in an indoor RT contlgumtton. would be appllcabb in wnm speclc casea. 

b) Business locations typically invoke rn vobtik or unpndictrbb additional line gmwth psbmS. The 4N1 
system. may not be the appropriate deployment vehicle. either economically or pmticah, for locations when 
significant additbnal l i e  growth potentisl exists. 

c) An Ewo is required for all 4N1 depkyment. 

d) Most 4N1 systems used at a customeh premises (io. stpnd.bne RT, M T ,  or Indoor RT 
confgurationa) must be as8igned and deployed to the same exad addms8 as the primsly line. indudmg Suite 
or unit numkrm typically prevalent in small bud- locations. For exmpb. a 4N1 system assigned and 
deployed to the sanm general address as a prhsry iine (Le. 2800 Main SL). but to an hcormct sui@ or unit 
number, would create signintMt w n W n  in the AFlG o h  and in LFACS mcorda. This eonfusion Could 
ultimately bad to extended aafvim maintenance and repah interval8. 

provide facilities in lime to meet the expected service activation date. 

4.4 

5.0 

5.1 

6.0 Niche  Faellily RdW Applkatlons 

6.1 me following condiir am required in ordcr to deploy 4 N l  systenia on a bulk basis as a MacilW relief 
amnative: 

Loop C a m  Management S e w ! !  Advocate Center (SAC), or OSPE has determined that all other 
traditional Facility Modification alternatives, i.8.. LWa, WL's, ET& CDPs, as well as the purging of inValid 
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QUICKserVes and CTs, will not be suMcient to defer faullty m l i i  authorizations and their associated mpiW 
expenditurea by at bast 1 year. 

a) There am enough ADL‘S CUImnW w e d  by the wss box, or in the Distribution Area, such that 
plaCement of 4N1 single P f d S ¶ S  RT’S, hOrRT, or indoor RTs. would f a c i l i  ‘mining’ of enough feeder 
and/or ditribution pain to meet the anticipated 3-5 year demand. 
b) Enough existing line demand must be accumulated at given pob or pedestal locations to justify the 
placement of 4N1 rnunipk customer pmiSOs RTs for cut over to Mli i  the ‘mining’ of feeder andlor 
distribution pain to meet the anticipated 3-5 year demand. 

c) The drops w i n g  the individual living u n b  beyond the 4Nl customer premises RTr must not exceed the 
length mommended in W o n  9. 

d) Type of Reliif [Growth Rate - linestyear]: 

+ Feeder and Distribution Relief [Any] 
+ Feeder Relief in slow growth area - DLC proposed in exbting cabinet [<= 101 
+ Feeder Relief in dow gmwth area - DLC and new cabinet pmposed [e- 221 
6 Feeder Relief in slow gmwth area - metallk cable plawmnts propowd [e= 241 

Distribution Relief required in slow growth ama - matalk cable placement plopoMd [<=E] 

Phy8lul Dncrlption, P o w r  and Envimnm8ntal R8qulnmsnt8 

Raychem’s 4Nl co equipment consists of a 23’ rack mounted shelf with a capacitv for 18 CO Line Cards. 
Ea& 4Nl system is comprised of a CO Line Card plug-in. DSL, and RT. Customer Pi’emiscNi. pob. and 
pedestal type RTs am available. Thii system complies with FCC Part 15, C las  6. TR-TSY-000489, TR-TSY- 
000393. and TR-TSY-000057. The CO Line Cards mquh 4 8  Vdc. The RTs am line powered bv the Line 
Card and do not requim battaw backup. The CO Line Cad and RT’s ww bmrPtum rangar of 32d 
F to (320 F and-400F to 1W F. mapectively. 

Haldwind And Plug-in Equipnnnt w r i p t h 8  

Univarul CO Shall (CUI  SLMLl BOSRD - Conn.ctoctadlw Ho8t D d k t O f )  

7.0 

8.0 

8.2 In instanmS where them is linritcd floorbay spam avaibbility. mixed bay arrangmts may be required. 
Hlx8d should k a lnt loort nnuun. only after aU at&mpts to obtain addma1 floor- s- by 
the n m l  and retirement of obroletelunused equipment have been exhausted. In those cases were mixed 
bays am necessary, tJw following guidelinea should be followad: 

1. Fist remember that 2N1 bays am fused at 60 Amps and 4N1 bays at 140 AmPo. 
2. Should you have existing 2N1 bays that will grow past seven rheivm. a 4N1 bay should be Fbcad. 

mu0 m A n -  ~ * I I Y c o I I I I I o y  
MAvmrnmwmOISLQIDQmOlnm~~mU 
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3. In slow growth win centers whom 2Nl growth will not exceed seven shelves in the forcrrcwsM 
Mum. a 4N1 shelf may bo placed starting in the p o W n  when the eighth 2N1 would have kmn 
placed. All 2N1 growth would be in the h e r  half of the bay and 4N1 growm in the upper half, 
(Seven 2Nl s h o h 8  would bo hisod at 21 A m p  and flvo 4N1 sholws m i d  bo fusod at 50 
Amps for I t a l  Of 71 Amps. Thh O X C r r d r  tho SO Amp total for 8 2Nl b y .  AddiUon~l 
fuslng would bo mqUlnd.) 

4. In revem of number 3 above. should you have an existing 4Nl bay that will not e x d  five 
shelves in M fomeeable future. 2Nl shelves may bo placed starting in the position where the 
sixth 4Nl would be placed. W 4Nl growth would be in the !war half of the bay and ail 2N1 
growth would k, in tha upper half. (Fivo 4Nl shoiva would bo b o d  at 50 Amps and Sovon 
2Nl would bo mod 8t 21 Amps for a total of 71 Amps, whkh dwon't oxcord tho 140 Amp 
total for a 4Nl bay. No rddltlon81 hnlng b mqulrod.) 

5. All muted bays should have tha ZNI and 4Nl bays grouped together. 

CO shelf capadlies are as Mows: 

I' . . -.. .- 
# No 4Nl limitations. each shelffused for 10 Amps, four 35 Amp power feeds 

8.2 At the back of tha CO shelf, then am connection points for major and minor alarms that allow the psreud 
connection of like alarms of as many shelves as desimd for a cantrat o*rm. Alarm may k, treated PI 
indiidwi connactions 1 specific aiaim iccations noad to be id-. d he ann points am normally o p ~ l  
contacta that will doso in tha event of an alann condition. Daisy c h a h i  of like alarms is ncommnded. 
A h m  Wring Fauns ( A W s )  used In the Bellsouth DLC Alarm Plan am not nquirsd for this shelf. 

CO Llno Card (CLEI SLLNJEOUA) 

The CO Line Card (LC) plug-in comprises one of three elemnts that constitute the Line Set or '4N1 system'. 
The RT and the DSL am tho other two. 

The LC's main fundion is to mdve &voice frequency l i i  tmm the CO switch. digitbe and murtipkx them 
for transmission over the DSL to tha RT. Siia mt, 4Nl Is a full duplex (slmultanws tranUnn and t'ecuive) 
system, the LC also rewives tha digital signal from mt, RT. damulbipbxa k, and converts the h r  channels 
into voice frequency lines for connection to the CO switch. The LC alw con- 48 Vdc into f 5 Vdc p o m ~  
supply and f 100 Vdc DSL -. A show pomr suppty urd b not nqulnd. 

The LC continuously maniton tha DSL for excessive noise. bit (HIOI fate8 and plopar lin- behveml it and 
' lly reestablish accepbbk the RT. Under any of thesa conditions, me LC will break tha link and will autombca 

communications whan the p d l e m  is demd. 

8.3 

8.4 

8.5 
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8.6 The LC is supplied with light indicators to display the Status of the system as follows: 

0 MI- 0- e MINOR 

Stab6 = Dmppd h k  SW.(. 4 = L h k d  - s m  5 = Nomi a*. 
Nomu(~mion ~ l ~ n d 4 o l w l o o l  

S * ~ o n O u n l u d  

The front panel of the LC has a miniature push button mitch that is uaed for Lamp Test hnctionr. The LC 
also Provides standard interface points for extending the alarm to the canbl alarm panel. 

Remoto Torminak KLEl 

DoorRTlSLClHUBM - FTP 
Outdoor/%LMStDDJRA * FTP 

stnnd a POklsLlYSFDEJRA - NFTP 
InddLMLSUSRA - FTP 

Podatal MounUSLMSFDE3RA - NFTP 

8.7 The RT comprises OM) of three elements that constitute the Line Set or '4N1 system'. The CO LC and the 
DSL are tb other two. It mceivea dloitrl jonals aent by CO LC. dsmultip4mxea them. and pertwmr digital to 
analog convemh ofthe &rvobfreqwt!q lines. ?h Rf& receiws the &voica frequency lhsfrom 
the subscriber(s), performr an an- to dgitpl comemion. and mulllplexea them for transmirulon to the CO 
LC via the DSL. The RT receives power from the CO LC. via the DSL. and includes a pwmr supply that 
generates circuit pack and ringing generator voltages and arcuiey for communication of system condWna to 
the co LC. 

R r S  wich F8iI-TO-POTs (Fzp) Md NOlt-F8iI-TepOTs (NFTP) Mvru Ern EV&blo for CUStWner 8.8 
premises, pole, ttrand. and pedestal mounted appk&bm. Ala0 available for custcirmrs premlsea uae. is an 
RT, that replam m0 existing door on the standard. 8 line Sacw OutsM Network Interface (ONI) or NID. Tho 
subscriber side of R l 3  should be connected m drop w i ~ ~ r  facW88 only. In the went of d e & 0 n h  
failure, RT's with the FTP feature revert to metallic bypass (copper) ope- for line 1, wimreas RT's with the 
NFTP feature interrupt service to all customers. The following RTs are available: 

DoorRT-FTP 

8 PRNANPROPRIETARY 
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9.0 

9.1 

House (Standalone) Mount (L Indoor - FTP 

+ Strand/P&-NFTP 
P W - N F T P  

Raycham 4Nl RT PiCk8Qlng OptiOnS 

Unbrsrl 
co shelf 

with soaffl 
T e m l ~ l r  or 
with Stub 

Loop QuaIMuUon Crltrrk 

The Raychem 4N1 has simple loop q u s l i i h  design NIW. Transceiwn located in tho COT and RT am 
designed to operate o w  copper with !asses up to a mawhnumof49 dB @ 72 Khz If omor mom 4N1 
DSCs occupy the same binder gmup aa ISDN andlor HDSL lim. it is mWd. that tho maximum lou 
be reduced by 3dB. in order to ensure adequate noise matgin perfomam. Coppor pin uaod for the DSL 
must comply with tho following guld.11nu: 

Non-k~aQod (no bad coils) cablo only 
N o b u i i - o u t ~ . ~ l i t t S n w a i r p r e s s u r e b s m d u c e m  
Mudmum 1300 ohms ubb loop njMna 
Maximum cumuiaWa length of ail bridged taps cannot exceed 6.0 kn 
Bridged taps near the RT should lm removed 
CaMe gauge changes allowed 
Maximum dhtributkn cabWdmp loop resistan- from the RT-NID 560 ohms, lncludw 430 ohms for 
customer equipment is 580 ohm. induding 430 ohm for customer e q u i m n t  

9 
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10.0 

10.1 

10.2 

10.2 

10.3 

10.4 

10.5 

11.0 

n 24 I 51.9 I 2.2 I 22 
22 32.8 1.5 31 
* ti WDN andlor HOSL in am M a r  group, ndua by JdB 

Englnwrlng Work Ordon (NVO's) For Systom Activation 

It is Intended. that 4N1 systems be '&at& in response to ADL (mQatlY P M )  service orders, business 
line, or facility relief requiremntr as dictated by the Deploymnt Guideliner summarized in Seclion 4. To 
simplify OSPE and AFlG work content a s i m p M  RNO lomat has bWn devebped to enable installation of 
4N1 systems and conditioning of the LFACS, COSMOS, and LMOS database8. The MK) must provMe: 4Nl 
system numben. CO relay fack/shelf/sbt infortnab. DSL cable pain. Raychem Pair Gain (RPG) cable 
counts. Line Temdnal Statuses (LTS'). DSL pair usage codes. cutover infomration. associated terminal 
addresses, CO and RT CLLl des,  and GLCs ( G ~ g n p h ~  Location Codes) or Area Numbers. See Exhibit 
A for an example of a Raychem 4N1 MI0 and Exhibit B for ComspxIding LFACS inventory transactions. 
Wrirg limits a h  need to be changed. and noted on the EWO. to show the new 4Nl RT terminal as the 
primary sawing terminal (the 4N1 RTMlD also provides a terminal). Assxiabed (or original) serving terminal 
information should also be induded on the Ewo. so that Wen all 4Nl lines on working). a w i n g  terminal 
will bo available from w h i i  to provide additknal facilities. Taper codes em not mquired for Ute 4N1. when 
the M b wmple(e. the AFK) must kr piwidel a dosing nOti(k0ban ' wrhenWjobclosesinOSPCM.The 
AFlG will then complete the Job in LFACS per any changea fmm the As-&iftOPEDS Deaiin in the As-awT 
Workbasket, if AFiG waa indudad in the Resourca Select pick lirt ppior to routing the Job to the OPEDS Post 
Reconcile Workfiow. 
In most cases. a customer's primary line dl be used as the DSL suupport pair to activate a 4Nl system for 

customer premises applications. Then. a4 linea (primary + a d d i i l )  are cut over to channels 1-4. In 
the event of s y s m  failure, mS FTP feature allow8 Lho utomm'8 primary be (lim 1) to remain in w i c e  
(on the DSL line), w h i i  lines 2.3 and 4 are out of setvice. It is expected. that most of these installath8 Will 
be service order driven. 

Installatiin 6. Maintenanu, should instal and cut over4Nl system ptaced at s ~ w s t o m c v s  premim. 

In order to activate a 4Nl system for cuctomw applladkns. either any cultDm(y's line 01 span 
copper pair can be used as the DSL support pair. AU lines should then be cut wer to the 4Nl system. The 
N!TP featurn deni i  service to all curtomofs (linea 1.2.3, and 4) in the event ol s y s t m  hilum. !!& m, that most of these instalbtbns will br kciliitv rellef driven. 

In most cases. the Diital LOOP m e r  Work Glwp (DLCWG) will install and cut over 4Nl systems placed at 
pole and pedestal loa(i0m to sewe multlulr customera 

When pknning service artover to the 4N1, a customefs use of thdr existing copper facilities Ibr modem 
must be considered. They may use a nnxlem. or am planning to do so. Since modem rates are limited to 
aooroximatelv 33 Ws. a decrease in mcdw wwd will mom Ban likely be experienced when their Wlitks 

System Naming Conventions, Lino Terminal S b t w r  and Account Coda 

PWVATUPM)PRIET*RY 
U W U W W A T t - I - m  

U V r n T U U Y D O ( I ~ Q n m I W T . O L . O U m C O I C U C I  
U C W T - l O A l ~  

10 
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11.1 The 4Nl system is designated as system type 'W in LFACS and LMOS. Tlw Line Terminal Status (LTS) 
for the derived pairs for PIPS0 administration b ES; non-PIPSO slob should u w  statur 'NF. The pair 
usage code for the DSL support pair is PGH. The 4N1 derived pain are designated as Raychem Pair Gain 
(RPG). The use of RPG distinguishes the 4N1 from the large plattom DLC system. Tha 4Nl suppcrts 
POTS1, POTSlB. POTS5 SSlL, SS2L. W, and SSPL  SON^ CatOgwb~. with mort W N ~ S  being 
POTSl. 

Eich Ra~chem 4Nl awtm b cha8lfl.d In 10 entlnty to tha central flee asut  account [SubrMlay 
R w o d  Category (SRCII 22321200 and Field Reporting Coda (FRC) 257C 88 non-oxnnpt m~ter*l,  1.0.. 
a rotinment unit. 

Since Pod 32 of tho FCCs mgulotlons mqulm met costr urocl.ad with cenml olllc. assera b. 
ond malnt8lnd by dkc& Common Lnguag8 L o a t h  Idurtlflc8olon 

(CLL!J and 0.Ognphk Loc8lIon cod. (GLC) k mqulmd for auh Wl RT bedon. These assets are 
maintained in the Detaiikd Continuing Property Records (DCPR) database. If multlpb RTt a n  pl8ced at 
the y m e  phwlul locltlon. t h y  a n  rhan the urn GLC and CUI. Rl's mot sham the aam GLC and 
CLU haw to be easily kcated and identified for auditing purporcw. OSPE is reaponaibb for obtaining,the 
CLU codea and GLCs (br RTs from the LOC CLLl system. CO C U I  tad.. and QLC's should k usd for 

Syatom Numkring 

Each 4N1 system is associated with a CO Line Card as one of the (18) eighteen, 4 channel systems in the CO 
shelf. The 4N1 systems should be numbered conaecutlvely, stsrting with nnnn = OOO1, in a left to right bottom 

cabha m usod to W~IW UH drriwd painlchanneb. Em (18) pain in each cable am uad: tha 
last 7 pain am not terminated. The d e W  p k  cabba are: a b l e  #Z = Ch.nn.llIsy.trma 1-18. Cabk 
Channol2!Syrtm 1-10, C8bh +4 = Channal USyStem 1-18, Caw M - Chmml Usysbcll. 1-18. The 
dedved pair cablea should be terminated to m8tch cOMe&iw 4 pair mbb counts to the 4 chafIdS of each 
system in a CO shelf rbt Thii terminatbn method will f a c i l i i  4N1 system wiring by Frame Attendants from 
COSMOS. Derived pair cobks for should be desQnated M: RPQ nnnn. W2,101-172.201-272. Uc. 5.. 
Section 20 for 4Nl wiring m d  stendling mommmdatiom and a dirgnm of I fully qulpprd 4Nl CO 
bry. 

Monitoring Of CO Shrlvrr 

The numbw of initial shelves and the annual monitoring of system utiiiiatbn by u w  of the LEIS program 
'util.dlc' (aee RL:9SMM23ET), can help in eatablirhi a baseline from which to develop fOrecaSts fW annual 
COT shM installationr UtilkaUon repofb can be obtained horn LWM. since the 4Nl is administered as a 
DLC system using aystem type 'MX4P. Mom bqwt monitatng may be required In huh gmWm win  
canters. 4Nl *ea should k sized ibr one year's gmwth and should be mady for nrvb 30 dws prior to 
the eatliest ayatem inatallptkn. 

IdonURcrtlon of 4Nl Systems in Outslde Plrnt 

Once tha Raycham 4N1 b drployrd, OWE murt be conrbntly aloft for tho pnsMC0 of DSL U n a  In 
able nlM rCthri(lo8. Rearrangements of cabb pain that Include pain uaed for 4N1 system require 
coordination amongst Outside Plant EngineeIing, AFIG. Central OfIice. Construction and IW. to ensure that 
transmission limits am not exmedad. 8ddg.d tap mtrktlonr for 4Nl ayobms may not p.mIt abl* 

11.2 

11.3 

th. co LllW ad.. 

11.4 

to top shenmry w. O m  25 vir  abk, ~ S h e t f ,  b rad to tMnlnrt. 18 DSL (contml) p.h lor 18 
4Nl .yrtrmr. DSL a#.. .houM k d r b n r W  U: UC. 1-16, 2643, 5146,7bB3, Uc. Four 15 PIC 

11.5 

12.0 

12.1 

11 
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pa in to be haIf4app.d In all sItWUons. 4NI Wtmna a n  lncomprtlbk with DLC and cannot k cut 
over to DLC without providing additlocl.1 physical feeder andlor dhtrlbution palm from the DLC RT to 
customer's pmnb.r. In other words, if an area is completely cut over to carrier. aU existing 4Nl'S must be 
removed and a d d i i a l  physical pairs must be PrOvided to each existing 4Nl serving terminal location. The 
'uH.dlc' progmrn, available in LEIS (Loop Englnwfhg lnvenm System). can be used to identify lines served 
by MLC systems. 

The 4N1 channel units can be tracked by W r  LTS. FACS will retain the 'ES' LTS for the four pairs associated 
with the plug-in for each disconnect 

RecovefyIRw8e of 4Nl Syatoma - COT Una Carda and RTs 

Outside Plant Engineering is responsible for d e w n i n g  when to recover idle 4N1 systems. They should 
obtain the n-ry reporb (w .Sec%m 12) and detefmine if suftkkt quanMes of plugs are available for 
recovery. For 4N1 lbmovals inV0)vine e customer premises, l&M and CO personnel wiU be responsible 
for cut over. removal of the RT and C.O. Line Cards, and returning lhem to PICS. Rewifing and reumftguring 
the NID at single customer's premisea may be required. For removal ot 4N1 systems involving multipk 
customers, ConstrucOkn will be responsible for cut over. -ai of the RT arid C.O. Line Cards, and 
returning them to PICS. In all casea, distributing ftame and Origimting Equipment (OE) cms-connecl wiring 
should be removed. The Ewo must indicate the CLU and A m  Numbma of the CO and RT kcstions for u n b  
returned to PICS. In ordar to malntain accurate 

The 4Nl systems (1 COT Line Cards and RTkystem) should bs recovered on a bulk basis. onlv when all four 
channels have baen disconnected (CTd or CFd) and sufficient time(+lW days recommended) has 04Psed 
to indicate that a prvticular system will not be reused. Since ail channeb should be disconnected for at least 
180 days, the reuse potential of the 4N1 systems is expected to be low. until suffcient deploymt has 
occurred. 

When a disconnect is pmwssed, for either the primary or derived lim. they will CT or CF. WACS will show 
the loop facilities in LFACS with the plug Lim Tenninal Statuses (LTS) as 'EV. If a sew* request is issued 
for thii address. the CTlCFd W i  will be available for the reconnect in FACS. The 'util.dlc' pmgram in 
LEAD describ8d in RL: 95-08423BT o n  h used to monitor U(abrrti0n of 4Nl systems. 

12.2 

13.0 

13.1 

in the DCPR database. 

13.2 

- .  

13.3 

14.0 LElM 

14.1 Raychun 4Nl systems, COTshdws, and Uta RTs -not bo Invmtodadln LEIM. CO sheK inventoties 
are maintained by Raycham, Clrcul Capacily Management PICS. and DCPR (Detailed Continuing hpeuty 
Records) databasas. These soumas are deemed suflkient (or obtaining detailed inveabnent infomation. Sea 
paragraph 11.5 for mitor ing of CO shetves. 

16.0 Alarm. 

15.1 The 4N1 has minimal alorm capabilii. The CO Line Card provides standard inkfaca points for extending 
the Alamg to the Cenbal Alum Panel At the back ofthe CO sheif am connection points for majar and minor 
alarms. me alarm points am Nomalty Open contacts that will close in the event of an aiann urndiion. Daisy 
chaining of like alarms is ncommnded. A Minor A!am (amber LED) indicates loss of link an an M u a l  
DSL line. A l a n  Wdng Figures (AWs) used in the BellSouth DLC Alarm Plan are not required for this Shelf. 

16.0 Central ol(k. Methods and Procodurn 

12 
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16.1 The Raychem Miniplex 4N1 Central O W  Line Cards (Lc‘s) will be ordered and provisioned as PIPS0 
channel unb. m e n  a new support pair is installed, a Line Card (LC) must be placed in the DAML relay rack 
Sacbon 21 provides a detailed plug-in description. 

The Central Oftice Technician (ET or FA) will be responsible for placing and verifying the existence of a 4N1 
LC in the appropriate 4N1 shelf and obt as indicated on the frame output of COSMOS for inward type relvice 
Orde’S.  

The normal relay rack installation will consist of 180 support terminations and 720 derived (RPG) cable pairs. 
The support pair will k wired to the Toll Main Distribution F m  (TMDF) or the Combined Main Distributing 
Frame (CMDF). The terminals will count hum 1 through 180. Pair one (1) is asmeiabd WiM RPG pair 14,  
pair two (2 ) is aorociated with RPG pair 5 -8. pair three (3) is asochted with RPG pair 9-12. This format 
will continue to the end of tha count at pair 180, whkh is assodatd WWI R W  pair 717 -720. Cross- 
connects will be wired from the control or support pair to the copper cable and pair. 

Derived cable pain will ba wired as RPG cable and pairs on dirtribution frames to obtain consecutive derived 
pair count. Cross-connects are made from the derived pain to Originating Equipment terminating blockr. 

The Central Omce Line Card will not k m m e d  on oulward or disconnect sewice wdon acbLity. Recwery 
of 4Nl unit prccedures are covered in Section 13. 

16.2 

16.3 

16.4 

16.5 

16.6 

16.7 

The Central Oft?@ Line Card functiOnr are detailed in vendordoeumtaticn provided with each card. 

Customer Trouble Report closaoub for lines invohring 4Nl ektronia, am as follccnn: 

(a) Trouble a u u d  by 4Nl RT oktronlfs Should k cloud to tho dbpositlon C o d .  W S .  

(b) lroubks uusod by 4Nl Contnl Offlo LC ohctronlfs should k c b s d  to tho dispooltion 

cod. 0561. 

17.0 Contra1 O f k o  FNIM Procodurn 

17.1 This section provides methods and p d u r e s  for wiring of the 4Nl system on all types of dstributing frames. 
The 4N1 can k used to pmvide Additinnal Lines (ADCs) for subaaiber CIIS~OIMIS or feeder and 
distribution facility d m f  for multiple customen. An Englnecving \MDlk 0- is nqulred in all caw.. and Line 
and Station (LST) procedure should be app l i i  for feeder relief. 

FOR SINGLE SUBSCRIBER USE The addition of a 4Nl MINIPLEX unit will require that the existing OE to 
cable pair uocs-cunnat be nmovcd. and the unit wind in the path. The existing curtomcu cable pair (CP) 
must k rewired to the support pair and the OE rewind to the RPG cable pair of the 4N1 unit. On COSMIC 
and Modular ESS fram this will require wiring tha original cable pair to a tk pair that conneds to the TMDF. 
The assoaaw ’ tie pain on the TMDF am then wired to the supfmt pdr of the 4N1 unit ConmnWnal frames 
requira rewiring oftha CP to tha 4Nl support pair and tho OE mind to tha RPG cabb poir on the verticsl 
side of the frame. 

The support pain (DSL) will be hard wired over to the wcticsl side of lh MDF. The exjsting Originating 
Equipment (OE) is wired to the RPG count on tho vertical side of the MDF. The existing OE should be the 
first pair a w n e d  to that w n t  The rs-wiring of lh OE and CP will be a c c o m p l i  via a Change order, 
see attached exampie of COSMOS sewice ordw. On COSMIC or Modular frames COSMOS will assign th 
pain. The diagram below shows the placement for cross connects. 

17.2 

17.3 

13 
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TMDF 

DSL COUNT 

' HORIZONTAL 

/ DSLteminations 

mide on horizontal 
TMDF and found in 
COSMOS as GF facilii 

VERTICAL 

OEfor DAML re8WOn 
vertical side of MDF 
identiRed h COSMOS 
as RPG 

17.4 The OEs will be wired to lines 1.2.3, and 4 (derived SUO) of the 4N1 DAML RPG aunt on the vertical side of 
the MDF. These liner will bo assigned as per COSMOS, whith la araociatd WMI the W .  COSMOS will 
iswe a change order with assignments for the support pair and the R W  W e  pair. AdditiOnrl lines added bo 
the unit will only need wiring tram the OE bo the RPG as regular ofden am wired. 

Example of COSMOS W i  Order Inquiry 

[ZYl IC% so1 
H OXD 4NlDAMLLS.0003 

SERVICE ORDER ASSIGNMENT INQUIRY 

14 
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OR0 4NlDAMLLS.0003 OT(CH) ST(AC- ) 
[ID (06-05-99) FDD (06-05-99) EST 106-03: 14 SG (P) 
ElDF WORK REQ(YES) MDF COMPL(N0) LAC COMPL(N0) RCP(N0) 

TN 404-298-1377 
ST WK DATE 07-22-92 TYPE X 

c p  1-0012 EXIST= CP TO BE- SURWRT OR 
ST WK PD PC FS SF SBS A DATE 07-22-92 RZ 13 
LOC BFl400l 

OE 001-301-602 
ST WK DATE 07-22-92 CS RES US 1FR TEA TNNL 
LCC 1FR 
LOC WF14002 

ST SF PC FS WK DATE 04-27-99 
RMKP RR0120.01.01 RZ 13 SH(Iw LCCWION OF m DN& RR 
LOC PF14001 

Cp RPG310-0005 D E R I V E D  RATR 

- 

ORD 4NlDAMLLS.0003 OT(CH) ST(AC- 
OD(O6-05-99] FDD106-05-99) EST(06-03:14) SGIP) 
MDF WORK REb(YES) MDF COMPLINO) LAC COMPL(N0) 

CP 1-0012 
ST WK PD PC FS WK SBS A DATE 07-22-92 RZ 13 
L& BF14001 

TP TM03-0320 
ST SF PC FS WK DATE 02-24-99 
LOC F14001 
LOC FZOOOl 

ST SF PC FS WK DPA 999 EQUIR, 0120 IDZNTIIY TllS RR,O1 I D E N T I m 8  
LOC FZOOOl TRS BAT, Tha m m o d  01 IDENTICIPS THE 

- GF D13L4012001-01-002 -5WA-m RRST 4 QURATERS IDENTIIT THE DAML 

PL CKTDLC.RPG310.012001-01-05 S R S W ,  AND THE 002 TRI W T  -IC 
ST SF PC FS WK DIGITS IDZNTII1.S m SLOT OR POSITION 
ADSR NO 

**  l iOI COMPLETED 

Example of Inquiry for Support Pair 
INQ 
H C:? 1-12 4- W CONTROL RAIR 

TP TM03-0320 
ST WK DATE 06-04-99 
LOC F14001 LOIS F14-01-01LO3-1-20 
LOC F20001 LOIS FZO-01 
FROM FAC CP 1-0012 TO FAC GF DML4012001-01-002 

ST WK DATE 06-04-99 DPA 999 
LOC F20001 LOIS F20-01 

PL CKTDLC.RPG310.012001-01-05 
ST WK ADSR NO 

CP 1-0012 
ST WK SBS A DATE 06-04-99 RZ 13 
LOC WFl4001 LOIS F14-00-02U10-1-12 PF 1-1-12 

GF D~I.4012001-01-002 + 4 m  -TION (See details above) 

* *  INQ COMPLETED 06-04-99 10:02 

15 
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[ZYlIC% INQ 
H TV 298-1377 
- 
TN 404-298-1377 

ST WK DATE 07-22-92 TYPE X 
OE 001-301-602 

ST WK DATE 07-22-92 CS RES US 1ER 
LCC 1ER 
LOC WF14002 LOIS F14-01-03L10-4-ll 

CP RPG310-0005 DERIVED PAIR WIRPD TO OL 
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FEA TNNL 

~ ~~~ 

ST WK DATE 06-04-99 
RMKP RR0120.01.0 RZ 13 
LOC WFl4001 

=LhY RAcI[ POR 4N1 MINIpLu1 
* *  1.NQ COMPLETED 06-04-99 10:028 
[ Z Y ]  IC\ 

17.5 The wiring of line 1 into the 4N1 will not q u i r e  coordination with the .%Vice Technician in the field bemuse 
the 4N1 will rumin in a cut through mcde (not d a t e d )  until the Sefvico Technidan activates the 4N1 unit 
However, thb wiring .1.p will Interrupt wrvkr. so it is important to keep thb outage to a minimum. 

FOR FEEDER RELIEF (MULTIPLE SUBSCRIBER) USE: The wiring for a 4Nl muttlplo customer appli it im 
will use the ram0 step3 as h above Simgb Subscriber. hwew. the DSL a n  be an existing CP or a e r e  
copper pair. m a  mukiplo applicatPn requires that the CP and all OE lines be pmwlmd to the 4N1 tmninak 
at both locations, (the sup- and dedved on the frames). Since the 4Nl unit raquins an RNO. and must be 
administered as a small DLC system. exiaUng cable thmw procadums am applied. Them- a go-ahed will 
be necessary before OEs am cut into the 4Nl unit In the wenl of dactronk hilum the 4Nlunit. whrn rscVing 
mukiplo subsu~ben, is quipped with the Non Fail to Pot (NFFP) W m ,  the NFTP feature hterm~b W W b  
to all customer a e w d  by the unit 

RT Inmtrlhtlon, Acwptanw, And T n l  P r o d u r n  

Gonrnl Dacription 

17.8 

18.0 

18.1 The RT. along with the CO Lim Cad (LC). constitute a line Set, contrlnlng tho Circuib~ to mul(iplerc/db 
multiplex four-POTS Ihe micar onto a single t w i i p . r  pair. 

This instaltslbtkm practka is a p p l i i  to all Minlpbx 4Nl Universal Digits1 Channel (UDC) RTs. Consult the 
instruction printed on the in&e d the unit's door br atyle-ap&k inslructlons. 

Miniplex 4N1 UDC RTs am crxnpatibb only with Miniilex 4N1 UDC Lc's. The RTs are available in eithiuler h 
fail-tocopper (RC)  or non-faildo cop* (NFK) mnions. 

18.4 systom speqitlcation - &sed in OSP able msistance&sign parameters: 

R m t h  

18.2 

18.3 

Maximum loop lengm Is 15.5 klt (26 gauw) 
Maximum bridged tap 6 kn 

0 4 9 6 0 0 t 7 2 W  
Non-loadedcabb 

16 
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Drops: Station wiring: 560 ohms (includes 430ohm CPE) 

Compntibility: Voice. fax, modems, and CLASS services, ineluding onhook transmission. 

Testability: Provides resistive signatures, which indmte fault Conditions and sectk2naliiatbn Of 
such faults to standard MLT equipment. 

CAUTlONllll 

Use caution when installing or modifying telephone lines. Never touch non-insulated wires or terminals unless 
the telephone line has been discon- at the network. 

~ k h  d eiutdcd shock. Vohgos up to 100 Vdc am p n s n t  on tho Oigltal Subscribor Uno (OW 
copperpair. P m c d  with a u t h  Won handling tho DSL 

Romoto Terminal Installation and Aweptam 

This Minipkx RT is identified by '4N1' on the installation instructions printed on the inside of the 

System can be in one of two modes: 

18.5 

i 8.6 

18.7 

18.8 

door. 

Bypas8 01 hil-tocopprr mode. System never linked 01 has loat link. Dial tone on Line 1, which is the 
DSL pair (-48V on ring. gmund on tip). 
Carder modo. Carrier (data-typa signal on DSL) (+_iOOV on tip and ring). 

Note: The digital subaaiber l ie  (DSL) b the cable pair. 

document 
STEP 1: Vefity with CO that CO h m o  wiring b compl.1.d per servk. Odor 

STEP 2: Tost cablo pair. 

ANI to detennine Line 1 and telephone number. 
Verify cable pair meem standard test OK criteria. 
Verify ring (-4ev) and lip (gmund). 

STEP3 MountRT. 

Install RT using provided hardware. If the RT consists of only a network interface door 
(Miniplex DoorAT). mmow the existing door and place Minipbx DoorRT in b p W .  

STEP 4 Ground RT. 

RT must be grounded when installed outside, a t  or before the customer'S Station P-. 
Use t10 gauge copper gmund wire using company-approved grounding practices. 

17 
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When installed indoors - after the customeh protector - the RT doas not have to bo grounded. 

STEPS WlntheRT. 

Connect the cable pair to the DSL connector. 
Venty Line 1 dial tone using DSL connector test points. 

STEP 8: Activate th. DSL M d W .  

System can be manually activated by grounding the ring *de of the DSL for up to 15 saconds. 
CO line card will detect a good RT m n d  to Um DSL cabb pair, then the line card completes the 
circuil and the system converts to the carrier mode. 

STEP 7: 

Test for canier signal on DSL: 

. 
STEP 0: 

Hgh resistance o p n  
Unbalsncedcabkpair 

Tost DSL urrlor actlvatlon. 

Use buttin set in monitor mado to verify eaniaf signal or voltmeter to verity tip and ring +_lWV to ground. 
I f  dial tone b present on tb cable pair (DSL). activation is I-@. Retry using SW 8 pfUCOdUN. 
Carrier signal present on DSL: 
Test Lines 1,2,3, and 4 for dip1 tone using company-apprwed tesUng memod. 
Conned customer $Won wiring to Line 1-2.3, and 4 connectors. 

CondMoM that can affoct or pnvont carrior 8Ignal eclhratlon. 

Loaded cable pair (then, will be no activation) 
Loop length exceeding 1300 ohms or 4668 at 72kHz 

Excessive bridge tap > 8 kft 
These condl(i0ns can cause noise. c l i i n g  on line, or intermittent loss of dial tone. 

18.9 System equipped with FTC can bo in one of W modes: bypass or fail-tocow. 

Bypru or hil-tocoppor modo. System never linked or has lart link. Dial tone on Line 1. which is 
the DSL pair (48V on ring, ground on tip). . Carrier modo. Carrier signal ( +1OW on ring, ground on Up) on DSL 

18.10 System equipped with NITC can b in one of two modes: b v m  or canier mode. 

PRWATEJPROPRMARV 18 
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e 

Bypru. System never linked. Dial tone on Line 1. which is the DSL pair ( 4 V  on the ring, ground 
on tip). 
Camlor mod.. Canier signal ( +1OW on ring, ground on tip) on DSL. 

19.0 H.ch8nh.d Loop Tostlng (MLT) 

19.1 The Raychcm 4Nl is compatible with MLT. It has the capability to Irollt. and repoIt the location of a 
tmuble to MLT equipmnt uahg mrbtive sbgigrutures applied at the 11110 cad. Signaturn enable the Wng 
deak to confirm that the system b normal. or that the line ad Is bad, ct that the trouble b outside. R a y c M  
4N1 MLT signatures and a troubkshooting guide am as follows: 

19 
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20.0 

20.1 

BodDSLBypau) I Phyaual I Physical I Physical I 180 I 8 0 1  8 0 1  Minor on 
DSL S W  (8ypw) I Physical I Physical I Physiml i I80 i 180 i I80 I Minor on 
Bad RT I J S O O I  80 I 180 I 3 5 0 0 1  8 0 1  180 1 Minor on 

NFTP Symm MLT Rooponao Mat& 

I I 1 
LED IndlcrUon 6 

FwH I I I I 
CPENotPmsenI I 80.6 I 75.8 I 76.8 I Minor on 
ReairnrollHwk 1 102 75.8 I 75.8 I Mhor on 

Values am resistatw in ohma (k = lOOO), as would k m p t d  by MLT 

4Nl Syatom Tmubloohdng GUM. 

$yotom quipped with FTC can k in one of thm modu: hyprre, FTP, or ankr mod.. 
Bypass cf FeiCto-POTS m0da System nwr linked or has lost link. Dial tone on Line 1 

Carder mode. Canior signal (il WV on tip and ring) on DSL 
which is the DSL pair (48V on ring, gmund on Up). 

Note: Failure of either tho CO line card or the RT ekbUniicr. Line 1 dial tone will ba 

S p u r n  qulopod with NFTP can k in one of two mod..: bypan or aniu mode. 

mstomd on tho DSL cabb pak. 

Bypass. System never linked. Did torte on Line 1 which b the DSL pair. (a on ring, 

Carrbr rncde. Carrier signal (i1OOV on ring, ground on Up) on DSL 
ground ontip). 
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heat de- 
Capacibsr (with fuae panda) 
4N1 Heat Ddktor S h e h  

4N1 CO Line Cads 
VF Lines 

20.2 

20.1 

20.2 

20.3 

23--18SlotSWCapodtbr 
10rhdvw7'by# 

252 
1008 

All 4Nl. as wdi as 2N1 requirements. should be included on the Sam OSPE annual CO installation 
equcpmnt request to CCM. Shelves am ordered by either CCM or authorized controctor for installation by a 
turf vendor via a Tele~ono Equipment Order (TEO). Slmo tho 4N1 b adminbtomd as a DLC ryrtom, 
T M s  must ab0 Includo DSL. 4Nl wshm numkr. and R W  u b l o  rt.nciling infomutlon. Mixed (2N1, 
4Nl) iyswn thoifhay iotvlng omnamont. am not adviud, kuwo of wwv ring (4Nlb10 
am#lsholl). b a t  dolhctof (4N1 only). admlnbtrattvo, and d.rhred p~kwlrlng nqulmmont.. ThOrofomt 
It b strongly momnded.  that &dk.M rhelflbry. k usd lor W1 and 4N1 syshms. In instances 
whom them is limited cloorhay spam availability, mixed bay arrangemts may be required. Mixed bays 
should be a last mort. only after all ammpb to obtain additional ~wrhy spam by the m a l  and 
retirement of obscWdunused equipnmnt haw beon exhausted. Speck1 engineering by Circuit Capacity 
Management is required for mixed bay instslpbku. 

4Nl UnlvHul CO Shotf 

M I N I M  ,#2&Palr C&b#l Cablen C.M.# Cable#4 
SYSTEYTYPE ' C a w  WL D.mnd D U h d D w l v r d  

S h M  Pab(l8) Pair1 (18) PalrZ(l8) Palr3(18) 
4N1 ti DSL Line1 Line2 Urn 3 

Connectortzd S M  - JW J27 J26 J7.4 

Dnectptlon I C U I  
Sheif 23' Connectorired - Miniplu 4N1 .hW 1 SLMLlBOSRD I 

CableM 
Dwlvrd 

hir4(18) 
Line 4 
J23 

Tho Raychem 4N1 system (CO rhoif, CO Uno Card m d  ail RT ~ i o n s )  b clrrrified to contra1 offlw 
asset account [Suboldhry hard Catogoty (SRC)] 22321200 and Fkld Reporting Code (FRC) 267C as 
non-oxompt nutorhi. Lo., a ntlmnmnt unit. 

The COSMOS fotm used by CCM or authorized conbDctor for trammnting 2Nl sheif installation to the 
COSMOS Dogbase Adminitrabr Is not applkablo for tho 4N1. instoad. Ih. rtmndardhed COSMOS FWlW 
Input Form for the 4N1 sheif must be prepared by OSPE. and m t  to the COSMOS Database Administrator 

InstalWon Vendor Guidrlinr 

Male Amphend connectom am mounted on the shell bockprpru to pIondo connections to Ih. DSL and 
derived (RPG) pain for each 4N1 system. Five. 25 p8ir a b k  with fordo Amphenol connectors am used to 
conned the DSL and RPG p.h to frarn M n r t i o n  p o d .  Tho RPG ubla nnmt k tonninrtrd to match 
conueuthm 4 pair RPG u b h  count. to th. 4 channda d each .y#*n in a CO 1h.n slot. The last 7 

u) each 25 pair UM. am not tormi-. Wing dmgrutions am ahown in the below tabb. 
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NOTES 

I 

8k&h of 2 W l r  cabk and 
wkh a 'FEMALE' Amphenol 
conmetor to connect with a 
7dg.lr 'MALF A m p h d  
connwtor on tka Unlurml 
backplan.. 

1. U U  U9.k cW.. to c0nrUCt all 
D8L PAR (N) pln to h n w  block 
(Outald. Pun(). 

PAIR 1 (N) pln to h n w  block 

c a w  to connct 111 PAIR 2 (Nh 
PAIR S (N) and PUR 4 (N) pk to 
h n w  blocks (Ma Equipment). 

2. U U  Upnb cabk to C O n W  JII 

(Ma Equlpmnt). Ah0 w. Upnb 

N - 14 lor W CoN.c(owd 

20.4 One 25 pair cable. per &elf, is used to tenninate tha DSL pain for I 8  4N1 systems. DSL cablea should be 
terminated conaeculiveiy, according to color d e .  on hornonmi conndng block$ for conventimal hunsr, 
and on the TMDF for COSMIC h a m .  For tbrmination purporu. DSL ublw(on.l*hdfJ should k 
dnlgnatod #: 4X, 1-18. 26-43, 5148. 70-95, 101-118, de. The lort 7 pain in each cabb am not 
terminated. Therelbm. the last 28 termination points on a 100 pair m n d n g  Mock will te vacant Each DSL 
connecting block should be stenciled or I a W  by IJw instaWaUon vendor por E O  instructions. e.g., 4X 1-18. 
2543.5188.76-a3,101-118. stc. 

Four derived pair cables (Cabk Iz for ch8nnoll [rystoms %la,  C%bb #3 (or chanml2[syStSm l-lfl, 
C a m  #4 for chanml3[1yrtwnr %la,  and Cabk #S = channol qsystoms 1-14) fmm each BIIOH should 
te terminated on the v-1 aide of wnventionsl frames and on COSMIC frames by u.se of PACUMELD 
runs. The M 7  paha in each cable are not terminated. lhamkm. PI. W 2 8  terrnlna(i0n points on a 100 pair 
connecting Mock will be vacant 0.rhnd plr ab188 should bs trrmlnatod to match c o ~ c u t l v .  4 p k  
a b k  counts to osch 4 channd .y#rm In 8 CO shelf slat. For oxamplo: 

20.5 
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Comments for PACUMELD runs on the E O  should rpecltv. for exampb: ‘Add 4 shebas MI PACElMELD run 
and distribute RPG pairs in groups of 7T. RPG cables should bo stenciled or labeled at their termination 
writs by the installatiOn vendor per TEO i n m s .  e.g.. RP0400, 1-72, 101-172, 201-272. etc. System 
numben, DSL. and RPG cable infomtbn also bo stenciled or labeled on the left hand side of each CO shelf 
reliry rack. 9 e  the below example for CO shelf layouts and me derived pair termination mthod. 

23 
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Relay Rack Information 

Relay rack informstion must be provided on the EWO by OSPE. Thii will enable a 4Nl system to be built by 
the AFlG and wired by Fram Altendants ushg w i c a  order infomtion from COSMOS. Each 4N1 System 
will lo i d w m  by relay rack, shelf and slot A slot mtaiiing a 4N1 Ltm Card in mstihltcll each 4N1 
system. An example of this infomatiin is as follows: 

20.6 

.0120.ol- 01- 01 

re J, nck-shelf-slot " 
21.0 

21.1 

Plug-in Ordering lnfonnrtion And Admlnlstntbn 

In order to handle initial 4N1 sc~vice order/maintenance requirements, CO Line Card and RT wad stocks 
should be established by Network Operations and demd from PlCS by OSPE vi. FASTLib. PIPS0 (Plug- 
In Pmvwonlng On A S&e ordyt -in- wlli bo urd to for 8ll ongoing 4Ni mquimments. 
To minimize start up costs. tamp up for 4Nl deployment must be done carstully. initial soad stock levels for 
the CO and tleM should be established by mutual agreement behwen CO. IW, and OSPE personnel. During 
ramp up, RT $lock can be maintained in a work cantar for UII by Service Technicians (STs) and DLCWG. As 
4N1 demand iIweaSe3. dwignatad STs could be equippad wilh RT8. Them is no emomic jurMkstion for 
equipping every ST with RTs, especially during eady 4N1 deployment Subsequent a d j u m t s  in plug-in 
levels will be rqubed. depsnding upon 4Nl setvice order acthity. Beyond initio1 deployment. plug ins should 
be obtained fmm PlCS by the CO and I&M work g a p  via the PIPS0 PRX(IM. Wmn Rapchem IN1 systems 
are used for niche facility relief tuquifvmnft CO Line Cards and RTs mquimd for cut owr ectivilies ShOuM 
be d e m d  by OSPE from PlCS via FASlLiie. 

NOW The Raychem 4N1 D O O M  will snap on to an exiatlng SeicM 6 Line ON1 by rlmply 
removing be e x i s t i n g ~ o f l h e 6  ~ O N 1  and replacing it with the DoorRT. 

intormation regarding lhe Seicof ON1 is available in RL02 03 028BT. 
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22.0 Vondor lnfomutlon and Documontation 

Miniplex Universal COT Installation Practice 
Minip4ex 4N1 Universal Dlgital Channel Product System Description 
Miniplex 4N1 UDC Line Card Installation PracUca 
Minipkx 4N1 UDC Remote Terminal Installation Practice 

Ordering Infomution: 

BellSouth orders through ED1 to Raychem (Contract # PR8389A). Orders that are not sent over ED1 my tm 
mailed or Faxed to: 

Raychem Tel: 7706054052 
2625 Cumberland Parkway Fax: 770-805-9522 
Suite 275 
Atlanta. GA 30339 

Toehnlcrl Suppolt: 

Tel: 800-2278816 Ext 5792 or 650-381-5792 

Tnlnlng: 

Raychem provides suitcase Wing ~ ~ r a n n  t a i M  to the local ana and group needs. Raychm will Wppb 
training to the extent that it Is required at no charge to BdIsouth. h insbuctionsl *tap is available hnl 
Raychem at no charge, Contact Raychem at 770-8054052 for a d d i i  infofmation. 
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23.0 Acronym 

ADL AdditiMslLilW 
AWIL ~synunetricsl D i i l  Subsaiber Lina 
AFIG Addnrr Md F p c i l i  Inventory Grow 
BCT Emken Conned Through 
CO CentralOmg 

cDP Clear Da(sdive Pair 

DLC Dlgit.lLoopCMier 
FTP FailtoPOTS 

ISDN Integrated Services Oioitsl Netwo~k 
LCM LoopCPp.cityMaWW 

COSMOS Computer SpWn for Main Frame OFeratiMS 

SACS Loop F l d l i i  Aarlgmnt and C O W  S p t m  
UIOB Loop Maintenance Operations System 
. LTS LineTanninrlSbtm 

LST LineSUtionTransfer 
L W M  L e  Utiliatlon View Module 
NFTP Non Fail lo POTS 

NID N ~ I n M ~ W D s v i c s  
NISC Network IhrtruchrN  upp port CWIhf 

OE OripinningEquipmmt 

OSPE Out.id.PbntEngidng 

ON1 Out.id.NmIntcwhcs 
OSPCM Outs& Plant Consbuejon Ma- 

Po F1 Pat  Gain Vmditiond DLC fiber QI e w e r  feederl 
RPQ Raychem Pair Gain 

RT R e & T m M  
SAC ~ ~ C e n l e r  

T l  T1 C.nlrr Si@ml @l.SUmM 
WOL WredoUtofLimib 

RL:9809002BT 
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Raychem 4N1 Engineering Work Order 
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LFACS INVENTORY TRANSACTIONS 
EXHIBIT B 

.. ADD FEEDER CABLE ** wcGIC priority0 
empRH page1L 

caRPG313 rmk 

-pr- -lh- (N) 
lo hi tsi bz co fid F ~ S #  ria# sdptsbdk 

ES ES 0003 I 
tyw 
Mx4P 9 12 

30 
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ca PG310 

r l & l  ria 5238UNIVERSITYDR(M 
rlc NSMTNXXXXX 
rmk 

rlax rla 
rlC 
rmk 

dax rla 
h 
nnk 

fia# rla 
rlC 
nnk 
rla 
rlC 
rrnk 

rid 

wc GIC 

page 2L 

next E 
(E) 

31 



** ADD TERMINAL * 

tea 5238 UNlMRSlTY DRIVE 

WCGIC priorilyD 
empRH page1L 

primary tea (N) 
type FIXED ind IN rt 5155 tz a coil Y tpr 5ljs7? prq? Y d k  
rmk tec 
nt asgm XcOn tsi d m  

ra only: phy cap admin cap pic type tabb # 
assign bp? first assign bp bp seq (0,E.B) 

rloe rloa 
rla: bti rvwrma 

inaunt 
ca lo hi kpibp pe 
RPG310 9 12 

metal outcount 
ca lo hi kpbp 

mxt E (1)more counts (2)tea data (3) other outcounta 
(4)asg bp data (6E)tm-m (7E)prep term (8E)add Wcd 

(M) (P) (a) (E) 

RL:9844002BT 
Attachment 
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CHANGE TERMINAL ** WCGIC priorityD 
e m p R H  pagelL 

tea F 887 INDIAN CREEK DR 
primary tea S238 UNIVERSITY DRIVE 
type FIXE0 ind UNK rt I104 tz 13 a csa Y 
mk tsc 
nt: asgm xcon tsi dbps 

assign bp? tint asgn bp bp seq (0,E.B) 

110403 pq? Y d k  

ra only: phy cap admin cap pic type tabla t 

rloe rloa 
doc loti nmrmp 

i w u n t  
ca lo hi lsp/bp pc 

OD3 10 
~ N I C  a17 825 I 

map1 outcount 
ca lo hi Isphp 

next E (l)m counts (2)tea data (3)othef outata (4)abp data(M)(P)(Q)(E) 
(6E)chg tern  tea ( 7 E W d  

33 
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tVpCST0 wcGIC or[oritvD .. CHANGE FACILITY ADDRESS ” .. 
empRH page1L 

addmo 887 st N INDIAN CREEK DR 

#csw 3 sew tea F 887 INDIAN CREEK DR 
rst rrnk 

Icc UNIT FLR BLDG newstN 
corn CLKSTN state 

< W G  LOOPS ASSOCs 

next (1E)chgfa: (MI (PI (a) (€1 
no st 
lac UNIT FLR BLOG 

RL:98-09-002BT 
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.. CHAtvGE FACILITY ADDRESS .. IypoSTD WGIC priontyD 

addmo 087 
ampRH page1L 

st N INDIAN CREEK DR 
loc UNIT FLR BLDG new st N 
cwn CLKSTN stab 

#CSW 3 SON tea 5238 UNNERStW DRIVE 
rst n k  

nextE (1E)chpfa: - 
IM st 
loc UNIT FLR BLDG 

PRWA-ARV 

RL:98-09-002BT 
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-* EWO BULK INPUT " wGIC prbrityD 

ewo 9802282812 tr LS.0001 dd 0247.89 type: 1st Y line move m other 
remove all items? emp RH page 1L 

associated tr establish in Con Y 
from ca S35NlC to ca: f l  RPG3lO t2 n 

to pairs: complete all items? or select 
frprfl f2 f3 f4 f5 18 wol tea addr Ws#x 
817 s A 

f4 15 18 

tea code (A) 6238 UNIVERSITY DRIVE 
tea code (6) 
tea code (C) 
tea code (0) 
next E 

'Note: EBI mrut b. compirM in LFACS MON copper aupport loop u n  bo built In LFACS. 

(1) m m  bulk input (2) m m  tea codes (3) add- (M)(P)(Q)(E) 
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** COF INPUT SCREEN '* 
transad0nCT.S wc IC prid pri crnp RLH 
H ORD 98ozzamz:Ls.oooi 

w 

response - ..... 
CABLE THROW SUMMARY 

FEB 07,1999 5:15:01 PM WC: IC PAGE: 1 

ORD: 9802283612:LS.0001 FDD: OD: 02-07-99 NUMBER OF ~ S F E R S :  
1 
CKT-ID T 

OE O T R  T 
usoc ST WSCTYPEFROM-CP ST TO-CP ST A P E  A 

next file (2Wil(3W@ (4)PPPnd 
(M)move (P)print (Q)quil 

w 
MORE MORE MORE 

** COF INPUT SCREEN " 
transactionCTS wc IC pcid pri emp RLH 
h ord 9802283612:LS.O001 

response- ..... 
404-320-1 11 1 

01 3-300-01 1 
1 FR AC NBTLST 13-1015WK RPG31Q9SF X N 

"TRANSACTION COMPLETED 
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'Reminder: €61 must be completed in LFACS Mom copper rupport loop c m  bo built in LFACS. 

"ADD TERMINAL .. WGIC p M t y  D 

tea RIA 5238 UNIVERSITY DRlM 
ernpRH p a w l L  

primary tea (N) 
type FIXED ind IN rt 5135 rz a csa Y tpr 513377 pq? Y dle 
nnk toc 
rst asgm xwn tsi dbpa 

n only: phy cap admin cap pic type tabk # 
assign bp? first assign bp bp seq (O.E,B) 

doe doa 
doc loti rvwnna 

in-count 
ca lo hi bplbp pc 
9 3 5 ~ 1 ~  a v  

metal outcount 
ca lo hi lsp/bp 

nexl E (1)mot-e counts (2)- data (3) other outuwnts 
(4)asg bp data (6E)term (7E)pnp t e n  (8E)add wed (M) (P) (a) (E) 



.. ADD FALP " addctyp sm WCGIC pronly 

addrno 5238 st UNIVERSITY DRIVE 
empRH page 

IocUNlTRIA FLR BLDO new st N 
mm state mkseg acct 

sew tea RIA 5238 UNIVERSITY D R M  #caw 
nt nnk 

ckid CKT DLC.RPG310.000j.l tid 
ckidjg 

au SSDLC 
ad1 tsp sspYssmYesl adarYsubl sus Mbrdg ssc rcltr 
o w  WI disttea 
uw.exYtnnY w pas p dist bp 
f i  -13 pr1015 commit stat 

R ca 935NIC p 01? 

f3 ca pr commit stat 

neai ( W g  WP~P (3E)Mp ( 4 E ) m ~  IP ( ~ E ) P ~ P  falp (M.P,Q,E) 

Ip stat WKG date 

m k  
cwnmit stat 

m k  

rmk Sam oat? Y 

RL:9&09402BT 
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"ACDOEC" wc GIC 
Ppge ZL 

LNP ndcaton: invu rbrn pout exk 

OEC 
mandal intervention (y 01 n) N categow (v.n.w.d,p,i.m.s,t) W 
grade (1.2.4, oraparty) 1 co termination (r,b.c,xmn) 
dass (r.b.c) B qualii(o,I) 
# of vires (1.2.4.6.8. or u) 2 signaling (l,b,g,r,o) 
locally witched? (y 01 n) N metal requinments (y or n) Y 
pairgainindicator(p.l.h,v,t.u.n) d~itsldatsntr(I,h.e.o.b,m)E 

w 
loop quailkation lyp4 

despechlkaUon code 

next E 

RL:9&09002BT 
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" CHANGE PAIR ATIRIBUTES " wcGIC priorityD 
OW0 tr ernpRH page1L 

ca935NIC ~ 8 1 7  type METAL W@ 
stat co field sdp noticeflag 

rst mk 

telemetry transmission equip muMplicity 1 
loadtype Wpnts unigaugo conditioning loopstatwKG 
pair usage POH commit stat 

deW:type date 
d a w  rmk 

co side (connect horn): ca P -47 

nd side (connectto): ca 13 pr 1015 exj? Y 
ca pr co pr - pc 
ca pr ca P -  pr 

next€ (1E)chgpr:ca P (MI (P) (a) (E) 

RL:9&09002BT 
Attachment 
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RL:9&09002BT 
Attachment 

.. COF INPUT SCREEN " 
transactionClE wc IC prid pri emp RLH 
H ORD e8QZ283612LS.06011DD 0247.89101 NClADSR Y 
I CKlD CKT DLC.RP6J10.0120.0141~1 
I CP 13-101S/SlP DPlGF 4X0120.0101001 

pwd 

newt file (2)edt (3)delete (4)append 
(M)move (P)pfint (Q)quii 
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