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PUBLIC UTILITIF,s c6MMISSION OF THE STATE OF CALYFORNIA 

commission Advisory and Compliance Division Resolution T-140l7 
Telecommunications Branch November 22, 19&9 

BB~QlrU~~gll 

paoifio Bell. order authorizing a 24-month provisional 
offering of centrex IS (Centrex Integrated Systems) service. 

suMMARy 

This resOlution authorizes Advice,Letter 15621.,. filed by Paoifio 
Beli (paoifio) on October 27, 1989, requesting commission .. -, 
authority to provide Centrex ~s se~~ce on a 24-month provisi6nal 
basis, beginning on December 11, 1989. 

centr~x IS is a local exchange telecommunications service ~~ich 
provides th~ customer an integrated voice/data commun!ca.ti6ns.'· '. 
capability for the simultaneous transmission 6foircuit switched 
digitized voice, circuit switched data and packet swltchedd~ta . 
on a~ incoming ~nd.o\ltgoing ~asis •. The offer~~g c::o~sists,ofa _-. 
group ot line and system wide features that can be provided in 
addition to Pacifio's ekisting centrex service. 

Pacific states that centrex IS will provide business customers 
improved_~all handling, non~v6ice transmission.capabilities, . 
greater flexibility and compatibility in connecting customer 
provided-data equipment, and an opportunity to simplify , 
communications planning and management functions. -

The offering of centr~x IS is ,made available by adding tq. : ,', . 
paC?ltic~ s, ~,:,ist~ng ~entral Of~i~~ s~i~c~hig ~qUii?ment sof~~aJ:~ ..... 
and hardware that are based on an international set of standards 
known a~ Integrated services nigital N~twork (ISDN). _ centrex IS 
is the first group o~ featUres to be offered by Pacific that 
utilizes ISDN technology. 

This provisional a~d lhnited. 6ffering of centrex IS is a Jiarket 
tria~ .desigiH~d. ~o facilitate. the cu~tomer's ability to buy an~' 
try ISDN capabilities. ,It is ~ntende4 to ~r6vide pacifio with 
additional intormation f<?r analysis of applicati6ns~ demand.,-: 
price and cost. This information,~ill be inco~rated i~t6 the 
development of the permanent tariff. Pacific ls required to _ 
track and report to the co~lssion specitio information regarding 
the offering and profitability of centrex IS.-

The estima~ed. 1990 annual revenue effect of this tiling 1s a 
increase of $1.19 million. No protest has been tiled on this 
advice letter. 
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Resolution T-14017 

BACItGRQUND 

ISDN TECHNOLOGY 

As described by paoifi~, ISDN is a planned evo~ut~~n of avorld
wide telecommunications network~ st~ll an eaer91ng technology, 
ISDN continues to evolve as standards are developed by the 
International Telegraph and Telephone Consultative Co.-itt •• 
(CCITT). 

In general, ISDN is a telecom~unications concept or architecture 
having the following attributest 

• End-to-end digital connectivity using separate signalling 
chann~ls. . . 

• simultaneous and integrated voice, oircuit switched data and 
packet switched data. 
A limited set of w~ll-defined customer to network 
interfaces. 

• The use of existing customer cabling and terainal equipment. 

ISDN divides the standard two-wire telephone line, the local . 
loop, into thr~e digital channels capable of silllultaneo\is· . 
transmission of voice, dat~ and vide9' This enables e~isting 
telephone lines to replace hard-wired coa~ial cables in _ _ , 
connectiJ'lg terminals such as personal computers to a host. malting 
it easier to relocate persorineland equipment. ISQNsupP6r~in9· 
software has been.designed to allow a high level 6f compatibility 
between the. central otfice switch afld a wide variety-ot butJine-ss 
machines and terminal~. This ¢ompability is intended to allow 
for interconnection of virtually all types of eqUipment •. 

The transition to a f~lly deployed ~SDN env~ro~ment, however, 
may _take'one,or,more deca(ies according a 1984 report by the 
CCI'IT •. standards still requIre turther development, vendors need 
to develop, build, test and market hardware and software to- . 
support ISDN, . and potential users need to learn about the 
technology and its applications. 

ISDN TECHNODbGY TEST 

on August 21, .1987, the, commission Advisory and C()mpliaric~. . .. 
Division (C~CD) approved Pacitic's request to conduct an ISDN 
Technology Test at three wire center_locations in the 
San Fiancls~O Bay Ar~~. Testing ~ctivities commenced in • . 
septeinber 1987 •. Pacific submitted an Interim Test Report on . 
April 26,1988 ~etailing tind~ngs from its~esting ~ctlvitie$ at 
the sunnyvale lo~ation. o~ October 26, 1989, Pacifio provided 
CACD a summary of the results from the San Ramon and San 
Francisco test sites. 

pacific designed the ISDN Technology T~st to examine th~ impact 
of this te~hnology on engineering, ,maintenance, p~ovisioninqi 
billing and a range ot customer and systems interfaces. Test 
participants included Lockheed Missiles and Space, Chevron, 
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Federal Express, Northern Teiecoa and paoiflo'. own IntellMdiary 
Marketing group_ Some key inforaation obtained froa the test are 
summarized below. 

• ~he technology works as ekpeoted. 
• paoifio was able to provision and maintain ISDN lines with 

qu~llt:l.Y' . t b' i . 'i .3 t· '.~ ro t th ,.. 1 • Certa n work"groups mus . ~ nvo veu 0 s~p r . e prov -
sioning and JIlaintenance ~unotions i~ order <> aeet,.custoller 
e~peotations oftim~n9 and ~ality of servlc~ for ISDN. 

• speoifio customer infor.ation,JIlust be dev~lo~edand 
communicated to support each step of the process, ' 

• ISDN provisionIng and ~aihtenance must be integrated into 
existing suppoit systems and incorporated into planning for 
future enhancements. 

• customer education about network interfaces and customer-
provided equipment is essentlal~ . 

Information obtalried from the teB~ has enabled ~aoifio'todevelop 
and integrate an enhanced ISDN order ~nd provisioning process.to 
its e>tisting systems and proc~sses. This pr~ces9 Is being llse~ 
to pr6v~sion the centrex lines ~lth ISDN capabilIties contained 
in Pacifio's contract with the city of Fresno, filed with the 
cowaission on May 15, 1989: 

DISCUSSION 

SERVICE DESCRIPTION 

The lritroducti6n ~t centrex IS,$ervice is a first step lnPaoiflc's 
ISDN ~epl()ym~nt p).a~~. ~s stat~d by.pa~lflc, ,the centrex ISp~<:>vi
sional tariff will enable pacific to offer ISDN capabilities on a 
limited ~ut strategio deploym~nt basis as an addition to the Centrex 
product line. In this initial deployment, paoifio is offering only 
ISDN Basic Rate Access (BRA), which thr6~gh the existing loqal loop 
provic;t~s access. to ~hr~e separate digital. chann~ls~ ,two B: (64 .. ' 
thousand bits per second or 64 kbps) channels and one D (16 kbps) 
channel. " 

As a local exchiulge teleconununicatiol'ls service,. centrex IS . provides 
an integrated voice/4ata cOmJD.l.ulicatior:ts capability for the s~multa
neouB.transmissi6n6~ circuit switched voice, oircuit switched data 
and packet switched data on an incoming and outgoing b~sis. The B 
channels trailsmit voice or circuit switched data; the D cbann~l 
carries signalli~g information for the B channels plus customer 
packet switched data. . . 

T~ utilize.Ce~~te~.ISI.~he ~ubscriber must p~ovldetermi~ati~g 
devices (Network Term nation (NTl») compatible with Paoific's 
serving central office switch type and line codes. It the 
cust~~~r's terminals ~uch as telephones, compute~s and printers are 
non-ISDN te~inals, customer-provided t~~inal~dapters (TAs) are 
also reqUired to convert ,the multiplexed digital channels to match 
the ISDN communications format. (see Attachment A - centrex IS 
Architecture for an illustration of centrex IS service arrangement.) 
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Centr$)( ··IS off$rs its v<>ice, olrcuit switched. tlata, packet ."itched 
data and systea teatu~e8 in three basio featut. ~aokag •• or . 
l"dividuallyordered features. These teatu~.sj ~ro~ided in addition 
to existing Centre~ features, are 9rouped as follo"a. 

• Pacltage A, ISDN Voice -starter- pacltaget . 
Provides 5 Voice features (Inco.lng catl Line 

[1] 

Identlticaton (within Centre~ ayatea only), . 
outgoing call Line Identific.tio~ (within centr.~ 
system only), Time and Date Di.play, Call Review. 
and up to 5 Call Appearancea.) (1) 

• package s, ISDN Dasio Voice arid packet Packager 
Provides all pack~ge ~ feature. plus additional 
voice features (ISDN Inter-cOa. privaOYi.ea~ll~ 
Number Identification Bi6QkI· and up to 15 cali 
Appearances), and packet SW tched Data featur.s. 

Package Or ISDN Delux~ VQice/¢ir~uit nata/packet.Data packa.qea 
Provides all Package B featUres plua cirCuit - <
switched Data features. 

• Individually Ordered.Featur~st AdditioilalCati Appe!!-rances, 
optionai PAcket switched Da~A featUres, Ex~ended 
centrex IS, and Electr~nlo Direotory Interface 
(the only syste. wide feature)_ . 

(See'Attachment s' ... Certtrex·IS s~rVic~_Desciipti6n fora listing 
and detailed description of centrex IS features.) 

Th~ IncomIng callIng LIne IdentIflcatlonf~atureallow~the 
cai~ed. party ~o receive the Dl~eetory NUIlI1>er (DN) of.the-, ' 
calling pa~y "l~iJ) the saIDe cent~~)t systemt' the. OUt90~r;l9., 
call, Line Id~iltlficati6il, ~eature' al16w the, calling pJlrty·~to 
receive the DNet the c~~led party within the same c~ntrex· 
sIs~em •. As. Buell the offerittg ot the~e se~ices does "01;,,· 
v olate·the requIrements· of Assembly Bill 1446; whic:=lt.tincis 
that ~eleph6ne. subscr~bers have. a right to priv~cy ~ai:&d )a\is~. 
be ~.b~. t;o', l~mIt the dissemination of their tel~p~one p~~r 
to peis6n~ of their chC?oslng •. · AD. ~446 e~empt~ cal~ .i~entif~
cation service whIch Is used within th~ same.lillited·systeJi 
such ii$ a c~ntrexor PS)( syst~~· tr~m the requite~ent,.thZlt . any 
c~i.i. identification se~~c~ offe.red by a telephone corp6ta- . 
tlon, or by any party offering that service that mak~s'use of 
the faoilities of a teieph6nec~rporati6n,to ~llow the 
ca~~er, ~t no ~harge. to witQold t~e dis~laI of the caller's 
telephone number from the individual receiv ng the call. 
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Resolution T-14011 

LIMITATIONS 

As the first step of Paoifio's ISDN depior-efit pla~, this 
centre~ IS provisional tariff offering contains a rtuaber of 
limitations. Some of-those limitations are listed below. 

, centrex is services and features aro only available in those 
central offices that are suitablr eqUipped. Initially, only 
25 to 30 such central offices wi 1 be equipped with ISDN . 
cap~bilities. . . 
circuit switched and PacKet switched data calla aust ori9i
nate and terminate within the same central 6ftice switch. . 

• variations in the switching and control eqUipment used .ay· 
caUse differences in the operation or avaIlability of 
certain features. . 

• customer-provided terminal equlpJ!u~nt JIlust meet the interfa·ce 
reqUirements of the particular switching equipment in the 
serving central Office. 

• a-channel packet switched services and prinary Rate Access 
are not available. 

CUSTOMER BENEFITS 

pacitio beiieves that the Offering of centre~ IS service! ev.n with 
the above limitations, will provide business customers w th 
numerous benefits such as; 

Voice and data can be,integrat;ed, leading to reduotions in the 
customer's ~xpense and simplifying the cUstomer's system . 
planning and management. . . , .... 

• cal;Jling requirements at customer premises are simplifiedI' 
reduoing expense and making moves and changes much easier. 

• Users can haVe the same telephone nUmber fot both their 
telephone and personal computer or terminal

l 
making it easier 

for Users .to estab~ish voice/data conversat ons. 
A ra~ge. of data and transmission types and spee~s. are .. : . 
available, making it ~osslble to connect several different 
types of data terminals with one or more host computer systems 
or to each other. . 

• connectivity for applicati~ns such as slow-scan video and high 
speed facsimile is provided. . 

• Additional voice features impr<?ve call. processing... . .. 
Equipment vendors who want to design and develop ISDN. (:ompat
ible equipment can use centrex IS lines for testing purpOses. 

PROFITABILITY 

As stated earlier, centrex IS capability is an enhancement to 
pacific's existing centre~ service. Revenue requirement for 
Centre~ IS features and functions 1s based on the additional cost 
for centrex is equipment compared·to standard voice equipment. 

For the provision of centrex IS, agreements have been made between 
pacific and two switch equipment vend.ors, AT&T and Northern 
Telecom, to share the risk of sales. Under these agreements, 

-5-



,:" , 
• I' 

• 

• 

I 

Resolution T-14017 

Paoifio will not incur ~ost costs for the requlr~d switching. . 
equipment invest~ents until the units~ ce.ntr~~ IS lines, are plaeed 
in servlc~ to a customer. For exa~plel a ~ajor ~6rtion of the " 
equipment vendor's ri9ht-to-US$ feesw il,be bl~led to Paoifloon a 
per unit basis, as the unit is placed in service. With the risk
sharing safeguards aftorded by these agreements, Paoifio based its 
cost study for this service on a unit costing ap~roach. CACO,.· . 
accepts ~his unit costing approach as reasonable for this fili~9i 
Results from the cost study reasonably assure CACO that the service 
is not priced under estimated costs. The estimated annual revenue 
effect for 1990 is an increase of $1.19 million. 

However, becaUse Centre~ IS is a new service whose demand informa
tion and historical cost data are limited, Paoifio Day not have 
accuratelY predicted the c6st, revenUe an~, :consequentlYi the,". 
~rofitability of this new 6f~erin9. Therefore, we shall reserv. e 
judgement on the permanent apprOVal of this s~rvlce. Weare .. · ," 
au~horizin9 ~his 24-m6nth provisional 6ftering to allow pacific to 
test tha rate structure and to substantiate the cost, rev~nueand 
profitability of this.service.· 'rhe.C~ntr~x IS provisional'tArift 
is scheduled to expire on Decelllher 10, 1991,. At that time, based. 
on the Information obtained. from this provisional offering, the 
tarlffm~y be"imp~em~~tedperm~ne~tly,changed, extended or 
withdrawn by pacific subject ~o commission authOrization. 

TRACKING REQUIREMENTS 
" " 

To obtain information necessary for the above determination, .,
Pacifio sh~ll track the service's volume, revenue and cost data, 
and s~all file wit~ the commission periodic tracking r~ports as 
specified in its Advice Letter 15621. The reports shall also " 
include d.a~a on centrex IS or centrex IS-type services prOVided 
und.ercontracts. The first report is du~ on July 26, 1990. At the 
18-month-mark, p~citic s~al~ tIle with the,commissiqn a report: on 
its evaluation Of the offering using data from the first twelve
months: the report shall include an analysis of provisioning and 
demand, and a review of the project assumptions. . 

FINDINGS 

We find that: 

1. On August 21, 1987, the commission Ad~isory and "tompliani:~ 
Division (CACD) Pacific's request to conduct an ISDN 'rech~ology 
'rest at three wire center locations in the San Francisco Bay 
Area. 

2. Pacifio submitted to CACD an Int~rim Test Report on the ISDN 
Technology Test.6il Apri126, 1988, d.etailing its test 
activities and findings from the Sunnyvale test site. 

3. On octob~r 26, 1989, Pacific submitted to CACD a summary 6£ the 
results from the San Ramon and San Francisco test sites. 
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4. InforJftation obtalri~d tr¢~ the ISDN Techrtol69y T~8t has' .li~b1.d~· 
Paoiflo . to d&Velop and int.egrat& an enhanc~d. lSON ()t~~r and . 
provlslonl~9 process to its existing systems and p~O¢esse8. . 

Paoifio is currently pr6vidlng under contract Centr$)( l.inea 
with ISDN capabilitles to the city of Fresno. 

6. ISDN 1s an em~r91ng technolOgy. 

7. Cent't'~x IS vill he Paoifio's first tariff offering of' ISDN 
capabilities. 

8. Centrex IS capability ~ill be'an enhancement to Paoifio's 
existing Centrex service. . 

9. 'There. exist provisioning litllitations and customer benefits for 
centrex IS. 

10. The ~4-month provisional offering will allow Paoifio to test the 
viability Of centrex IS. 

. . 
11. The proposed centrex IS rates and charges cover estimated c6s~s. 

12. Rates, ch~rges 'and terms for a 24-provlslonal service Offerirtg 
, of centrex IS as contained in Pacific's Advice Letter i5621 are 

reasonable and should he approved. 

13. Pacifio should be req\Jir~d to. tile tracking reJ)6rts-to the -
commission as speclffed in its Advice Letter 15621 and as :' 
discussed in this Resolution. . 

IT IS ORDERED that: 

(1) Auttiority is granted to make Advi¢e Letter 156'21 effectiv. on 
Decembe.r 11i 1989, subject to conditions se.~ forth in Finding of 
Fact No. 13. 

. -

(2) The Adyice Letter and theassociated,tarftf sheets authorized 
herein shall be marke~ to show that the Advice Letter vas authorized 
under Resolution of th~ PUblic util.ities CommissiOrl of the State·' of 
california No. T~14617. . 

The ~ftective date of this Resolution is'today_. 

, .' t h~reby cEfrtlty' thatthi~ Resol,uti6n was-adopted by. th~ :'Publio 
utilities Commission at it~ ,regular meeting On November 22, 1989. 
The following commissioners approved ,it: 

G. MITCHELL \\'1LK 
Presldent 

FREDERICK R. DUOA 
STANLEY W. HULETT 
JOHN B. OHANIAN 

. PATRiCtA M. ECKERT 
Commissiooefs 
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ATTACHMENT A 
(page 1 of 1) 

CENTREX 

centrex IS Arcbiteotur., 

T.;.ted 
Pot--.... ·<. 

MItwart~ 
T.mInoUoro 
tMm.lIl 
(CPE) 

~he abov~ diagram depicts how centrex IS is connected to the 
customer location. 

• Three separate digital chiulnels ar~ combined thr-6ugh aultl
plexing on:a single twisted pair "Of wires that connect the 
central office to the customer location. 

• The three channels consistot'two 64 kbps ch~nneis arid One 16 
kbps channel, also kno\ri) as, B chariri~l$" ~nd" i> 9liari,n~~; ':, 

'respectively. 'th~ B channels ,are us~ for circl)it-s"itched 
d.igit~zed v6ic~ ahcici~cuU~-switch~d data, ,the b channel: is 
used far signalling and customer packet-switched data. 

• The cust6mer-provicied Network Termination Clevice (NT-l) " 
terminates the transmissio~ :t~6m the central Office and manages 
terminal access to the channels. 

• Ter-inals Adapters (TAs) convert tlie muitipl~X~'~(H91tal • 
chamlels to match the communications format of various existing 
non-ISDN terminals (telephone, computers, prlnteis~ etc.). 
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A1TACHMENT B 
(PAq8 2 of 4) 

centrex IS Service o.soription, 
Feature Definitions, 

cKNTRRX IS T~FF FEATURE DEFINITIONS 

All display features 1"') below must be used in conjunction with 
customer provided equ pment that allows for display features. 

CIRCUIT SWITCHED VOICE FEATURES 

Incoming call Line Identification • - the called ~arty receives the 
Directory Number (ON) of the calling party within the centrex 
system. 

outgoing cai1Lin~ Identllication .. - the cailihq party receives the 
ON Of the called party within the centrex system, 

Time and Date Display ...... displays ot the time and date. 

Call Review it ... displays call re~ated_int6rmati6n.about arty cali. 
appearance that has an ac~ive cali ~ss6¢lated with It~The data 
th~t can be dlsplayedin91\,ldest cali appearance ind.entificati6n, 
called or calling ON, . and' illOOming call id.entifier call tYP9. ". 

ISDN intercom - allows customers to use one digit dialing for"a 
select group of Users. 

MultipleDi~ectory NuJ!lber -provides an additiC?nal. appear~nce (i~e., 
telephone Wbutton- and -lamp·) of the Primary DN on an ISDN set. 

Shared Directory Number - provides an appearance of a DN other than 
the primary DN assigned to the particular ISDN set. 

Privacy- provides privacy to prevent interruption of intervention 
of an ISDN voice call. 

calling Number ID Sloqk - prevents the delivery ot the cal.ilnq 
party's number identification to the receiving party. 

PACKET DATA FEATURES 

single Logical Channel - ~liows an iSDN.subscriber to specltya 
logical channel to be used only for calls that they originate. 

Fast Select initiate/Accept ~ allows a sending data terminal to 
forward. up to 128. bytes Of data along with cit] 1 s~tup and cle~lrit\9 
packets. Fast Select Acceptance allows the switch to transmit 
incoming call packets with the last select facility to a destination 
terminal that has this feature. 
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ATTACHMENT 8 
(Page 3 of 4) 

centrex IS service o.soriptlon, 
Feature D$finitions, 

PA~ DATA FEATURES (continUed) 
... 

Flow control parameter Negotiation - allows negotiation on.a per 
call basis of the flow control parameters, This consists of 
automatically negotiating the maximum packet aize and window size 
for each direction of data transmission. 

Throughput Class Negotiation - allows thecaliinq data terminal to 
request speoifio throughput olasses in the call request packet for 
both directions of data transmission. 

Incoming call Barred - prohibits a data terminal froa tenlliatinq an 
incoming call. This feature Is activated by service order. 

outgoing Call Barred - allows. the user to dial selected numbers 
using fewer digits than normally required. 

CIRCUIT SWITCHED DATA FEATURES 

Speed Calling - allows~he User to dial selected numbers using 
fewer digits than normally required. 

Semi-Restricted (6ri9in~~ing and Terminating call~) - lines ~an make 
calls to and receive calls from lines within the same terminal . 
group, i~?lu~in9~he a~t~ndaht and ca~lsoye~ private ~ac~lit~es (it 
within tfie terminal group). Restricted calls are given reorder, an 
announcement, or rerouted to another station. . 

rullY-R~~tricted, (originating, and Ten.ninatinq Calls) - lines 4a1\ . 
make calls to and receive calls tromlines within the same terminal 
group, and calls ove~ private facilities (it within the terminai 
group). Calls to an~ from the attendant are prOhibited. Restricted 
calls are given reorder, an announcement, or rerouted to another 
station. 

Intercom Dialing - allows a customer to direct calls via one digit 
calling. 

circuit-switched Data Call Hunting - alloYS the end user to dial a 
single nUmber to access a port on the host in a circuit-switched 
implementation ,of multiple BRIs access to a host. This feature can 
hunt on individual BRIs for circuit-switched ISDN data calls. 



0'" 'Resoiution T-14()11 
" 

, 

• 

• 

, 

ATTACHMENT a - centrex IS service Desoription, 
(page 4 of 4) Feature Definitiona, 

OPTIONAL FEATURES 

Packet Additional Logical Channel - provides an additional 
originating only outgoing 10g~cal channel for ~ packet switching 
us~r.CUsto.er will ~e allowed to subscribe Up to 16 additional 
logical channels for D-channel packet switching. Available with 
packages Band Conly. 

perlllanen,t Virtual. Circuit -. all()vs packet switching to be 
implemented over a dedic4ted logical channel without needing call 
set-up ~r olearing. The permanent virtual,oircui~ i~ established by 
a service order. Available with packages Band conly. 

Packet Closed User Gr6up - allows ISDN s\lbsoriber8~9 establ!,sh' 
subnetworks within which the members of the ol.osed us~t group ,can 
cOJDJD.Unicate. cOJDJD.unicati6n with users who are external to the 
olosed user group is not permitted. Available with paokages B and C 
only. 
Ad~iti6nalca~i Appeara~ce~ -allo~~ a~diti6nal call Appearances of 
the customer's prImary DN of a Shared DN, ' 

Electronio nlrectorylnterface '. - provlde~ the c~sto.er ,rith the 
ability to access Electronic Directory features. Available wi~ 
packages A, Band c. 
Extended ISDN service or E,xtended centrex ,IS - provides the ability 
~o del~yer ~~DN, ,":U". iJ1terfac~, ac«?ess in qrC?ups of eight lines using 
Basic Rate Interface Transmission Extension Cards and T-l 
tacilities. Avallabie with packages A, B and c~ 


