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Decision No. 84364 
BEFORE '!HE PUBLIC UTILITIFS COMMISSION OF '!HE STATE OF CALIFORNIA 

Investigation on the Commiss10n:s ) 
own motion into the promulgation ) 
of a General, Order providing for ) 
the pro~edures and standards to 
be followed for th~ in~erconnec~10n 
of customer-provided communications 
terminal equipment to the tele
communication facilities of 
intrastate telephone utilities. 

Case No. 9625 
(Filed October 24, 1973) 

(See Appendix A for Lis t of Appearances.) 

INTERIM OPINION 

On October 24, 1973, ~~is ~ission on its own motion 
instituted an investigation into the promulgation of a General Order 
providing for the procedures and standards to be fo 110wed for the 
interconnection of cus tomer-provided equipment to the telecommunica
tions netwo:rk. 

On October 30, 1973, Decision No. 82075 was issued to 

consider inter~ arrangements and the possible economic impact of 
interconnection. On January 29, 1974, Decision No. 82412 was issued 

which provided ~~t the present tariffs for interconnection utilizing 
utility-provided protective connecting arrang~ents (PCA) should 
continue in effect and that all interc:oXl:'lect cases pending before the 
Commission should be consolidated with this investigation. 

Twen~y-eight days of hearing explored all of the issues 
raised by the -parties. Concurrent briefs are to be filed by 

April 28, 1975 and reply briefs by May 31, 1975. It is apparent tha~ 
it will be some time before a final order can be prepared and 
considered by ~~e Commissio~. 
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Commission staff counsel has made amotion for an interim 
order providing for certificAtion of ancillary and data equipment 
so that the customers of telephone utilities will not be delayed in 
having this alternate available. Accordingly, we will grant the 
staff's motion and will authorize the proposed General Order for 
ancillary and data equipment as amended and introduced in the 

proceeding as Exhibit 39. In adopting this General Order we recognize 

tnat options other than certification should be available to equ1pment 
suppliers. Therefore, we will provide that interconnection may still 
be made to the telecommunications network by use of a utili~
provided PeA.. 

An additional alternative to certification is ~e confo~
ance progr~ proposed by respondent The Pacific Telephone and Tele
graph Company (Pacific) and introduced in this proceeding .as 
Exhibit 41. This option would afford those manufacturers,. who for 
proprietary reasons object to certification or the use of a PCA, 
to select the best method for marketing their product.. Accordingly, 
we will authorize Pacific to file tariffs in a form acceptable to ~e 
COta:Ilission pursuant to this conformance program. 

During the latter part of the testimony of Pacifie~s wittless 
Hoffman, he suggested the use of an ac:<:ess line test: unit in connec
tion with certified equipment.. '!he . access line tes t wi.it would not 
incorporate protective features. It 'Would, however, provide a. 
disconnect means by which a central office test man could :empor.arily 
disconnect ~ subscriber's equipment and test the telephone company's 
portion of the line. In our view, such an arrangement would be 
beneficial bou: from the ut:il:Lty's and the customer's points of view. 
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It should reduce the need for sending service people to the customer's 
location and at the same time permit an ac:c:urate determination of 
conditions on the telephone line. Such an arr~ent should materially 
reduce the number of instances ~hen a eU$to~r will be charged for a 
premise call a:ter determination that the reported trouble is not in 
the utility! s equipment. Accordingly, we will authorize Pacific to 

file tariffs covering an access line test unit for use on appropriate 
classes of certified customer-owned equipment. Such tariffs will be 

reviewed by the Commission staff prior to approval by the Co::rImission 
to assure that rates and conditions of service are fair and reasonable. 
F1nd;Lngs and Conclusion 

1. It is important to assure adequate protection to me 
telephone network. 

2.. Evidence in the record has es tablished that cereification 
of ancillary and data equipment as set forth in the proposed General 
Order should be permitted as an alternative to other Clethods of 
interconnecting customer-owned and maintained equipment. 

3. Certification of ancillary and data equipment as proposed 
assures adequate protection to the telecommunications network. 

4. The adoption of a certification program of ancillary and 
data equipment should be made as soon as possible and not delayed 
awaiting a final decision in this ease. 

S. The use of protect'ive connectirlg arrangements under utilit:y
filed tariffs should continue to be available as an alternative choice 
of the utili~y customer. 

6. The utili~yts proposal to pro·T.ide an access line test unit 
to permit testing of lines with custo=er-owned equipment is reasonable. 
Such an arrangement will permit a clear division of responsibility 
between the utility and the customEl'~ ,:eg:\1:dinZ trouble on lines 
connected to Cu..-;towe)::'·:"O"'~ed equipment. 

7. Approval of the eon!ormance progr~ as proposed by respondent 
Pacific in Exhibit 41 would afford eus~rs an adQitional alternative 
to certifieation.' 
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We conclude tha~ the s t:lff motion -eo adopt the proposed 
General Order should be granted. 

INTERIM ORDER. 

It IS ORDEREIi that: 

1. General Order No. ;3/ attached hereto as Appendix :s is -hereby adopted. 

2. All tariffs relating to protective connecting arrangements 
shall remain in effect. 

3. Respondent telephone utilities are authorized to file 
tariffs in a fo~ acceptable to the Commission covering the provision 
and use of access line test units in connection with telephone lines 
used in conjunction 'With customer-owned equipment certified pursuant 
to this crder. 

4. Respondent telephone utilities are authorized to file 
tariffs in a form. acceptable to the Com.ission establishing a 
Conformance Program in lieu of a protective connecting arr81'l8e::le%lt. 

'!'he effective elate of this order shall be twenty days after 
the date hereof. .. 

S3.n Fr::I.:lCi.tlcO 
Date at , California, this, 

clay of ____ A_P_R:'-l_ -:_ -_ -_ -_-_ -_ -_ -_ -;. --~ .. , :>;.::.:::..:..-~-.~:,-~-;--
- '\".". '.' ¥. .-/.- • 

~ ~'-.. ~" •• ::~~ ', .• ,.#~~ 
C7<' ...:...,"-' . , ....... ... ... . ' 

COOiD3..ssioners 
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APPENDIX A 

LIST OF APPEARANCES 

Respondents: James A. Debois, Milton J. Morris, Robert M. Ralls, 
and William B. Rowland, Attorneys at LaW> for The Pacific 
Telephone ana telegraph. Company; Orrick, Herrington, Rowley & 
Sutcliffe, by Robert J. Gloistein, Attorney at Law, and. . 
Jeanne VI. Davis, for COntinental Telephone Company of Ca.l~fornl.a; 
A. H. Hiiit and Donald J. Duckett, by Donald J. Duckett .and 
Lorin H. Albeck, Attorneys at Law, for Gener8."I 'telephone Company 
of california. 

Interested Parties: Neal C. Hasbrook, for California Independent 
Telephone Association; Meserve, M~r & Hughes, by David H. 
Anderson, for Phone-Mate ~ Inc.; David T _ Artson, for 'telephOne 
Answering Services of Ca.lifornia, Inc.; RObert A. Carr and 
H. V. McNulty, for 'telephonic Equipment Cort>Oration; ROcmey, 
N'elSon 6( CasSity, by Donn E. casSi~, for cOm:nunication Certifi
cation Laboratory; Robert Feiner, or Phone te le , Inc.; Carl 1>. 
Hilliarda Jr., Attorney at taw, for DASA Corporation, COncept"k, 
Inc., an AS erodata, Inc.; McKenna, Wilkinson & Kittner, by 
Josc;eh M. Kittner, Attorney at Law, for Computer & Business 
EqUl.pment Manufacturers Association; Richard S. Kopf, Attorney 
at Law, for Southern Pacific CoCX!lunications COmpany and Southern 
·Pacific Transportation Company; Jay H. S,toffer, for Delphi 
Communications Corporation; F. SherwOOd LeWis, Attorney at Law, 
for Control Data Corporation ana res sUbsidiary, '!he Service 
Bureau Corp.; Robert W. Russell~ for City of Los Angeles; 
Edwin B. S.:eievack, Attorney at Law, and .James F .. Holmes, for 
:&orth AiIierl.can telephone Association; Tannenbaum, KaPlin, 
Neiman & Sieroty, by Gary Mitchell Ruttenber~, Attorney at Law, 
for A:nerican Phone Systems, Inc. and Buscom yst:ems, Inc.; 
McCutchen, Doyle, Brown & Ene::-sen, by William 'tV .. Schwarzer and 
Beak Christensen, Attorneys at Law, for International Business 
Machine Corporation; Elliott Werezler, for American Telephonics; 
Dean E. Wilson, for USE tabs; Rl.chard M. Bl:lck, Attorney at Law, 
for sanyo tlectric, Inc.; FrederiCK BOlte, for Wilsey & Ham; 
E. M. Buttner, for california CO:mnunrcations AsSOCiation; Margaret 
~ruz, for Mexican-American Political Association; William E~aras, 
Attorney at Law, for California Farm Bureau Federation; Joseph D: 
Klein, for The PrO<i. Company, Inc.; Robert Laughead, for city ana 
COunty of San FranCisco;· Bill !.l]Ch, for ~eral COmmunication 
Engineering; Warren A. Palllier, ttorney at Law ~ for Indus trial 
Co:nmunieation Systems, Inc .. ; Louis Possner., Bureau of Franchises 
and Public Utilities, for City of Long Beach; Kelley V~ Rea and 
Lam Yetter, Attorneys at Law, for Litton Business 'IelephOne 
Systems; tIifford C. Swenson, for GeE 'telephone Company; and 
Michael R. N'ew::nan, Attorney at Law, for Electronic Coun'Cers 7 Inc. 

Com:nission Staff: Rufus G. 'I'ha.yer, Attorney at Law, Pa.ul Pmnoe, 
'Kenneth K. Chew, and James S. Shields. 
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}..PPuIDIX B 
Page 1 of 34 

PUBLIC UTILITIES' COMMISSION OF '!HE STAlE OF CALIFORNIA, 

R!JtES FOR '!'HE CONNECTION OF CUSTOMER .. PROVIDED EQUIPMENT TO PTJ:SLIC 
UTILITY 'I'ELEPHONE COMPANY S~TEMS. 

Adopted APR 221975 • Eff~ctive MAY 1 21975 • 
Decision No. 8436 .. :1, case No. 9625. 
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APPENDIX :s 
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RULES FOR THE CONNEC!ION OF CUStOMER-PROVIDED EQUIPMEN'! 
'XO PUBLIC UTILITY' TELEPHONE COMPANY S~'1'EMS 

Table of Contents 
1. GENERAL 

1.1 Intent . 
4. 'Purpose 

.I 
-/' I 

b. Acoustical or Inductive Int:erconnection 
c'* Limits of Order 
d. Absence of Civil Liability 
e. Revision of Scope 

1.2 Applicability 
1.3 Definitions 

1.4 General Conditions on Interconnection 
1.5 Accessibility of Information to Public 
1.6 Accessibility of Records to the Com:nission 
1.7 Reports to the Commission 
1.8 Deviation fro:n A:rJ.y of These Rules 
1.9 Revision of Rules 
1.10 Resale of Service Not AuthoriZed 
1.11 Violations 
1.12 Penalties 

2 • CERTIFICATION 
2.1 Certifying Authority 
2.2 Faces Examined by the Certifying Engineer 
2.3 Preparation and Filing of the Certificate 

2.4 Administration of Certificates by tl4e Commission 
2.5 Equipment Registration 
2.6 Assurance of Continued' Proper l'1aintenance of Certified 

Equipment 
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2.7 Assurance of Continued Quality of Certified Equipment 
2.8 Decertification 
2.9 Evidence of Network Harm 
2 .10 Pro~es ~s 

2.11 Foreign Quality Standards 

3. PROCEDURES ON CERTIFIED DEVICES 
3.1 Notification to Utilities 
3.2 Notification to Purchasers of Equipment 
3.3- Advertising and PrOClOtion Requirements 
3.4 Demarcation 
3.5 Malfunction Testing 
3.6 Procedure When Harm to Network Occurs 
3.7 Service Call Charges 
3·.8 Reporting Procedure for Compliance 
3.9 Responsibility of the Utility When Y~ing Changes in 

the Network 
4.. PROCEDURES ON NON .. CERTIFIED DEVICES 

4.1 R.equirement for ConnectiIlg Arrangement. 
4.2 Notices by Utilities to Purchasers of Equipment 
4.3 Notices by Utilities to Manufacturers and Vendors 

5. GENERAL STANDARDS FOR INTERCONNECTION 
5.1 Classes of Custo:ner-Provided Equipment 

a. Class 1 .. Station Auxiliary Equipment 

b.. Class 2 .. Multi .. Line Station Auxiliary Equipment 
c.. Class 3 .. (Reserved) 
d. Class 4 - Customer .. Provided Data Tcr.ninal Equipment 

5.2 Maintenance and Disconnection 
2. General Requirement 
b.. Requirements According to Class 
c.. Persons Authorized to Perform Mainte:c.anc:e 
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5.3 
5.4 
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d.. Disconnection of Equipment Causing Actual H.a:m 
e. Records of Maintenance 
f. Manuals 

Power Supplies and Wiring Methods 
Hazaxdous Voltages and Currents 
a. Voltages and Currents Applied to Central Office 

Lines and Telecommunications Network 
(1) Alternating Current 
(2) Direct Current 
(3) Transients 
(4) Tr~ient Suppression 

b. Voltages and Currents Applied to-..;CP':,~Facilities 

(1) Steady State Voltages 
(2) Short Circuit-
(3) Max1mU11l Continuous Current 
(4) Transients 

c. Leakage Cw::rent 
d. Components in which Voltages are in' Excess of 1SO 

Volts 
5.5 Surge Voltage Proteetion 
5 .. 5 Signal and Noise Power 

a. Reference Transmission Level Point 
b~ Signal Power L1:tdt 
c. Out of Band Signal Power 
d. Single Frequency Restriction 
e.. Longitudinally Applied Signals 
f. Noise to Noise Plus Signal Power 

5.7 Nonlinearity Distortion 
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5.8 
5.9 

5.10 

5.1l 
5.12 
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Longitud~?l Balsnce 

Dial Pulsing ~acteristies 
a. Coordination wi:h Utility Specifications 
b. Digit Codes 
c. Allowable Speed 
d. Allowable Percent Break 
e. Interdigital Time 
f. Chattel:' andSp11t Pulses 
g .. Pulsing Pair Imp~dance 
h. Muting Pairs 
i. Spurious Opens 

Tone Address Signaling 
a. Assigned Frequency Pairs 
b. Frequency Deviation 
c. Extraneous Frequency Components 
d. Voice Suppression 
e. Rise 'Xime 
f. Pulsing Rate 
g .. Tone Leak 
h. Transient Voltages 
Impedance 
Envi~onmental Conditions 
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1.1 Intent. 
4. PurrK>se. -Thl: purpose of these rules is tc 

establish uniform minimum ~ta:ldard.s for direct 
~lectric~l connection of cust~r-providp.d 
el'j,ui-p:oent of th~ elM!;= ~I'eeified herein 
to the tele~unicntions network of tele
r>hAne ut:ilit1~s. These rules !>rovide :t 
bJ:.Sis for: 

(1) Thp. direct conn~ction of e~tn~r
provided equipmc1'1 t (including 
eustoMQr-provided prGteetivc 
eouplers) ~1hic:\ mP.~ts the rnini:num 
netw-"'rk re'luirc:m.ent spocifiCtLtions 
s~t forth in these rul~s. 

(2) The use of utility-nrovidcd protp,ctive 
couplers with customer-provirled equip
ment which ~oes not meet the minimum 
~~twork requ4remont speeific&tions set 
forth in these rules. 

b. ACC4US tic.a.l or Indue tive In terCon1l.ee tion. 
Interconnection of cus~r-provided equi~mcnt 
by Aeoustica.l or inductive o:e:ms 1z covered by 
th~ filed tAriffs of the respective utilities 
and is not subj~ct to these rules. 

c. Limits of Order. These rule~ are devia.ed solely 
to protect utility p~rsonnel from hAzards ~d 
the t~l~communications ne~rk fr~m actunl harm. 
C~plianee with th~se rules And eertific~tion 
does not imply Com=isGion sp~roval of CU5~r
provided ~quipment design nor co~~titutc a 
~~antee of its perfo~ee. 

d. Absence <'f Civil Liability. The esUlbl.i!;hment 
,...£ these rules shAll not ~OS4>. upon utilities, 
.:tnd they shall not be sub~eet to,· any civil 
liability for damAgceS, which liabilit:y wO'..:ld 
not eXist at la:w if ~S<l'- ruleR; hAd not .Deen 
:t~opted. 
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e.. Revis ion of Scope.. These rules may be revised 
on the basis of experience gained in their 
application and as changes in the art of tele
phony may require. 

1.2 Applicability. 

!hese rules are applicable to all utilities and 
interconnected parties within the State of California. 

1.3 Definitions. 
Te~ not specifically defined in this section and used 
in these rules are to be construed within the meaning 
given th~ in the Institute of Electrical and Electronic 
En ineers Standard Dictions of Electrical and 
E ectrOXll.C Terms St.s.n ar No. - , published oy the !nstftute of Electrical and Electronic Engineers, 
345 East 47th Street, New York, N. Y. 10017, and in the 
Glossar¥ of Cocmunications by Emerson E. Smith, pub
lisneQ l.n 1971 by the Telephony Publishing Corporation, 
53 West Jackson Boule"olard, Chicago, Illinois 60604. 
Acoustical Connection - Coupling between eus~er
proVided equipment and utility equip~nt accomplished 
by means of electromagnetic to acoustic and acoustic 
to electromagnetic transducers without direct elec
trical connection. 
Ancillary ~uipment - Line or Station Auxiliary Device 
Equipmen.t fulfilling the needs of customer to improve 
the value of utility-provided telephone service in a 
way which is privately beneficial to him without 
causing haX'm to the network. This category includes 
but is not restricted to answering devices, automatic 
dialers, conferencing devices, call divertcrs, call 
restrictors, traffic mon.itoring equip:nent, and similar 
equipment connected with other customer-provided 
eqUipment or utility-provided equipment. Equipmene 
classes 3 through 7 of Section 5.1 of these rules are 
excluded fro:n t:b.is d.efinition. 
Conferencing Ectuiprnent - Equipment which int:erconnects 
three or more telephon~s and permits all p.nrties ~ 
converse at random. 
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Connecting Device - An arrangement without ?rotective 
features located at the interface between the utility
owned and cus~er-provided facilities which permits 
direct electrical connection and discoxmection of the 
two systems. Connecting devices include jack and plug 
arrangements and terminal block arrangements. 
Customer-Provided Equipment - Any device, system, or 
protective coupler not provided by the utility which 
is connected to the telec~unications network or eo 
other facilities furnished by the utility. 

Direct Connection - Connection of customer-provided 
eauipment to the telecommun!c~tions network by means 
of a direct metallic contact between the utility's 
wiring or equipment and customer-provided equipment. 
Harm. .. Har.n cons is 1:9- of hazards to personnel, c!amage 
to utility equipment, and impairment of service to 
persons other than the user of the customer-provided 
equipment. Types of harm include, but shall not be 
limited to, voltages dangerous to personnel, destruc
tion of or ~ge to utility equipment~ induced noise 
or cross talk, incorrect dial pulsing,. failure of 
supervision, false answer, incorrect billing,. absence 
of Voice band transmission path for call progress 
Signals, and loss of capability to answer an incoming 
call. 

Inductive Connection - Electrocc.agnetic coupling between 
customer-provided equipment and utility equipment by 
Cleans of mutual inductance between an inclueeor in the 
utility equipment and a cust~er-provided inductor 
Gx:ernal to the utility equipment. 
Interconnection - The method by whiCh telecommunications 
facilities of a utility are arranged to transmit to 
o~ receive information from cus~er-provided equipment. 
Interface - The junction 01:' point of interconnection 
between CUStomer-provided eqUipment and the facilities 
of ~e utility. 

Line - Any eom:nunl.cation path or circuit between the 
terminal equip:nent of a subscr1ber and the switched 
network. 
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Network Control Signaling ... !ransmi ssion of signals 
used in the exchange and toll network of the utility 
which per::orm the functions of supervision (control, 
status, and charging signals), adclress signaling 
(e.g., dial~), calling progress signals indicating 
reorder or busy conditions, alerting, coin denomina
tions, coin collect, and coin ret:urn tones, which 
function to control the operation of the central 
office equipment in the eXChange and toll network. 
Network Control Signal;n.g Unit - 'Xer:cinal equipment 
designed for and capable of providing network control 
signaling functions. ' 
Portable Equipment - An appliance which is actually 
moved or can be easily :noved fro:n one p~e to another 
in normal use. 
Protective Coupler ... An arrangement at the interface 
between utility-owned and customer-provided facilities 
which effects coupling between the two systems in such 
manner that no har.nful or undesirable voltages, signals, 
or other physical quantities can pass fr~ the customer
provided equip~ent to the telecommunications network. 
Registered Electrical Engineer - A person who holds a 
valid certificate of registration in Electrical 
Engineeri;g issued in accordance with Chapter 7 of 
Division 3 of the California Business and Professions 
Code. The Registered Electrical Engineer's seal and 
signat~e on the certifying document is a represen
tation that an equipment evaluation has been made by 
hi.'U, that: he is qualified to make such evaluation, and 
that evaluation is in accord with these rules. 

1.4 General Conditions on Direct Interconnection. 
a.. Cus tomer-provided equipment shall not endanger 

the safety of the utility employees or the 
publiC, damage or require changes in or altera
tions of the equipment or other facilities of 
the utility, interfere with the proper funct:ion 
of said equipment or facilities, impair the 
operation of the telecommunications network, or 
otherwise injure the public in it:s use of 1:b.e 
util1ty;s services.' 
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b. Customer-provided equip:net4t shall meet 
:n1n1mTJIXl protection criteria set forth in 
Section 5 of these rules. 

c. Custom.er-provided equipment shall be designed 
in such manner that 1n the event of d-a:nage or 
failure said equipment 'Will beco:ne inoperative 
and will not be capable of exposing hazardous 
voltages or currents to personnel or to the 
telec~unieations network~ 

1.5 Accessibility of ~formation to the Public. 

The utilities shall maintain, open for public inspection 
in their :nain offices in California, copies of all 
reports submitted to this Coatnission in compliance 'With 
these rules and a list of customer-provided equipment 
that may be conneeted to the teleco~ications network 
either directly or through a utility-provided protec
tive coupler. Reports shall be held for one year. A 
copy of these reports and lis ts shall also be main
tained and be available for t>ublic inspection at the 
Commission's San Francisco and Los Angeles offices. 
Utilities shall make available on request standards 
and ~~ specifications for the connection of 
Customer-provided equipment to the telecommunications 
network either directly or through a utility-provided 
protective coupler. 

1.6 Accessibility of Records to the Commission. 
All records required by these rules shall be made 
available to representatives, agents, or employees of 
the Coamission upon reasonable notice. 

1.7 Reports to the Commission. 

Utilities) manufacturers or vendors, and certifying 
en,gineers shall furnish to the Commission, at such 
times ancl in such form as the Commission may require, 
the results :md/or $1lJ'nn)aries of any measurements andj or 
tests required by these rules. 
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1.8 Deviations from Any of 'I'b.ese Rules. 
In cases where the application of any of these 
rules results in undue hardship or unreasonable 
expense to the parties to cerCification proceedings, 
they may reques t specific relief by filing a 
formal application in accordance with the Commis
sion's Rules of Proeedure, except that where the 
relief to be requested is of minor impor~ce or 
temporary in nature, the Commission may accept an 
application and showing of necessity by letter. 

1.9 Revision of Rules. 

Parties subject to these rules may> individually or 
collectively, file an applica.tion with this Commission 
for the purpose of amending these rules. '!he appli
cation shall clearly set forth the changes proposed 
and the reasons therefor. 

1.10 Resale of Service Not Authorized. 
Nothing in these rules shall be cons trued .as authori
zation for resale of utility service through use of 
Customer-provided equipment and sYs~. 

1.11 Violations. 

a. ArJ.y person or corporation mak1tlg ImY willfully 
false or misleading statement or claim with 
respect to any filing of equipment certifica
tion or request for equipment registration is 
in viola.tion of this General Order. 

b. Any person or corporation making representation 
~~t equ1pmentis certified by this Commission 
when such is not the fact or when certification 
has been suspended or revoked is in violation 
of this General Order. 

c. Any person or corporation making represeneation 
that customer-provided equipment may be directly 
connected to the telecommunications network, 
except as provided by this General Order, or as 
otherwise provided by the filed tariffs of the 
utility, is in violation of this General Order .. 
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d. Any complaint alleging violation of this 
General Order and the rules set forth 
herein shall be filed in the manner .and 
form prescribed for formal complaints by 
the Commission's Rules of Procedure. 

e. The Coarnission may, in its administration 
of this General Order and the rules set 
forth herein, investigate on its own motion 
3:oy violation or noncompliance with. these 
rules by any public utility or any corpo
ration or person other than a public utility. 

1.12 Penalties. 

a. Any public utility which violates or fails 
to comply with this Genera.l O%'der and the 
rules set forth herein is subject to the 
penalties set forth in Section 2107 of the 
CalifOrnia Public Utilities Code and such 
other penalties as may be provided by law. 

b. Any corporation or person, other than a 
public utility and its officers> agents

7 or employees, which or who knOW"i..ngJ.y vio- . 
lates or fails eo comply with this General 
Order and the rules set forth herein is 
subject: to the penalties set forth in 
Section 2111 of the California Public 
Utilities Code and such other penalties as 
may be provided by law. 

2. CERTIFlCA.TION 

2.l Certifying Authority. 

4. Certification of customer-provided equipment 
shall be made by a Registered Electrieal 
Engineer qualified in the field of communi
cations eqUipment to which these rules are 
applicable. the certifying engineer shall 
have no interest, pecuniary or otherwise, in 
any manufacturer, vendor, or utility that is 
a party to certification proceedings. 
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b. The certifying e~ineer shall file wii:n the 
Coc:mission an affl.davit in which he sha.!l 
set forth a statement of qualifying. education 
and experience pursuant eo which the certifi
cation studies required by these l:Ules will 
be undertaken. 

c. The Co:xmission shall keep a roster of engineers 
having filed such affidaVits. Such roster 
along with the affidavies shall be open to 
public inspection. No engineer shall file a 
certificate wi'thout first being so listed. 

2.2 Facts Exam;ned by the Certifying Engineer. 

a. The certifying engineer shall exam:; ne the 
design specifications, operating c:ha.raeter-
is tics, and interaction of the customer
provided equipment with the eelecoamm%oications 
network. This examination shall include an 
evaluation. of the production and quality 
control methods used in the manufacture of 
the customer-provided equipmen~ to aete:mine 
if said methods are adequaee and shall include 
the direction, supervision, and perfor::nance 
of tests necessary to ensure compliance with 
s tandarcis set forth in these rules. 

b. The certif~ e~ineer shall ensure, as a 
condition of eert4fica~ion, that adequate 
ins tallation, maintenanc..:!:, and servicing 
ins tructions are prepared and published by 
the manufacturer or vendor of the cus tomer
provided equipment. 

2.3 Preparation and Filing of the Certificate •. 
Upon detemining that customer-provided equipment 
complies in all respeets with the standards established 
in these rules. and that the production and quali.ty 
control methods used in the manufacture of said equip
ment are adequate, the certifying engineer shall prepare 
a certificate in which he shall set forth the descrip
tion of customer-provided equipment being certified, 
its mode of operaeion, operating parameters, tolerances, 
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teses perfo:aned, facilities and apparatus used in 
testing> statistical data on. tes:ing> and other 
revelant facts. The certificate shall state that 
the customer-provided equipment was found to comply 
with all requirements for direct electrical connec
tion to the telecommunications network and shall 
bear the seal and signature of the certifying 
engineer. Equipment not found to comply with all 
requirements for direct electrical connection shall 
not be certified. 

2.4 Registration, Acceptance, and Suspension of Certificates 
by the CommiSsion. 
Certificates prepared by the certifying engineer shall 
be filed with the Commission which shall maintain a 
permanent record of such certificates. Copies of 
certificates shall be mailed to each telephone utility 
in California or to their designated representat:ive. 
All photographs> drawingS, and other bulky materials 
cons ti tuting part of the certificate sb.all be on .a. 
microfiche size 4" x 6" contained in an envelope 
attached to the certificate • 

. Opon the effectiveness of the certificate the 
Commission shall issue a regis tration number which 
shall be included on an equipment identification 
plate attached to the certified equipment. The 
registration shall become effective on the 30th 
day following the filing of the engineer's certifi
cate with the Coaxnission unless suspended by the 
Commission. 

!he Co:mnission may suspend the effectiveness of the 
certificate due to protest received before the 20th 
day following such filing or upon the Commission's 
own initiative. If the effectiveness of any certifi
cate is suspended, the Commission shall set the matter 
for hearing. The burden of proof that the euseomer
provided equipment complies in all respects with this 
General Order shall be on the party seeking the 
effee~iveness of the certificate. 
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2.5 Equipment Registration. 
Equipment registration shall constitute auttlori
zation by the Commission for the direct connection 
of the cus torner-provided equipment to the tele
communications network. 

Equipment registration shall be 'based on certification 
submitted by the certifying engineer. 
Equipment registration shall ~pply to all units 
which are manufactured equivalents to the tested 
samplc(s) and to all other manufactured units which 
have not been ~ed in a ma:mer that results in 
a deviation of performance characteristics from the 
specifications on which the certification of the 
type is based .. 

Issuance of registration by the Commission shall not 
constitute either 8?proval or disapproval of the 
certifying engineer s judgment. The responsibility 
for certification sMll remain with the certifying 
engineer at all ti:nes. 

2.6 Assurance of Continued Proper Maintenance of Certified 
Equipment. 

4. The manufacturers or vendors of certified 
cus tomer-provided equip:nent shall be 
responsible for continued availability of 
maintenance, repairs, and parts for the 
certified equipment .. 

b. The manufacturers or vendors of certified 
equipment shall as a condition of certifi. 
cation offer a maintenance agreement in the 
form of a maintenance contract for a 
specified period ~ith provisions for renewal. 
The agree:nent shall provide for pro:npt 
service calls) repairs by qualified personnel, 
and replacement of parts. 

'2.7 Assurance of Continued Quality of Certified Equipment. 
The manufacturer of certified equipment shall keep 
a record of quality eontro-l data and procedures 
and make this information available to the certifying 
engineer. 
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Each item of equipment proc1uced shall have a serial 
numl:>er assigned and permanently affixed to the 
equipment. !he record of quality control data will 
include a lis ting of equipment p:roduced with the 
serial numbers and p:roduction dates of each produc
tion:run. Any changes in manufacturing methods, 
procedures, testing, or components used shall be 
noted on the quality control records along with. the 
serial nunbers of units affected by such changes. 
The certifying engineer shall examine such records 
on a yearly basis to deter.nine whether the quali~ 
and design of the manufactured equip:nent continues 
to conform to the standards of Section 5 of these 
rules.. . A report, of said annual exami nation shall 
be filed with the Commission by the certifying 
engineer. Such a report shall be filed wi t:hin 30 
days a.fter the eo~])letion of the firs t year after 
the date of certification. and within 30 clays of the 
completion of each subsequent yetl.r. 

2.8 Decertification. 

a. Certified equipment that causes actual ha.~ 
to the teleco~cations network shall be 
decertified upon a. showing before and a 
finding by the Conxnission that aettl.al harm 
to the telec~unieations network has 
occurred and that said ham is attributable 
to failure of the customer-provided equip
ment to meet the minimum standards set 
forth in these rules. 

b. Equipcnent that was certified as a. result 
of ehe certifying ~ineer's error shall 
be decertified as of tile date when it was 
originally issued upon a showing before 
and finding by the Commission. 

c. Whe:re it is shown that units produced 
after a certain date fail to meet the 
standards of these rules, the CoaInission 
~y order decertifieceion of units produced 
after that date.. ' 
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d. Failure to make a timely filing of 
assurance of. continued Quality of Certi
fied Equip:nene pursuant to Section 2.7 of 
these rules shall cons ti tut:e aueomatie 
decertification. 

e. The burden of proof that a device does 
not meet the certification standards shall 
be on the party initiatirlg the decertifi
cation proceedings. 

f. Decertification shall apply to all items 
of customer""PrOV'ided equipment ha-c.r='....ng the 
same registration n~r. 

g. The registration number issued to customer
provided equip:nent that is decertified 
shall not be iss\:ed again. 

h. A:ny party :nay initiate a decertification 
proceeding. The petition for decertifi
cation shall be filed in the for.n and 
:nantler specified for formal eotll2laints in 
the ~sionrs Rules of Proeeaure. 

2.9 Evidence of Network Harm Required for Decertification. 
Potential ha.r:n shall not be considered cause for action. 
Allegations of aceu.a.l harm shall be fully documented 
when brought to ehe attention of the Commission. 
Evidence supporting allegations of actual ha:m to the 
teleco:mnunications network shall, when applicable, 
include information concerning the sampling method
ology and key statistical para::neters relied upon to 
establish said ~. 

Evidence of actual harm ateributable to cus~er
provided equipment shall be considered only when 
accompanied by statistics on performance of equiva
lent utility-provided equipment tested under similar 
circ:ums tances to sene as a cOllt:rol. !his requirement 
does not apply when equivalent utility-provided equip
ment is not available. 
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In assessing the statistics, data, and other evidence 
of actual ~ to the telecommunications network, it 
shall be deter.nined if systematic statistical differ
ences exist with respect to the actual harm between 
the customer-pl:ovided equipment or the utility-provided 
equipment. 

Customer-provided equipment shall not be dee::ned to 
cause h.a.r.i1. to the teleeoamunie.a.tions network if its 
failure to operate wi thin the mi nimu:u s eanctards of 
these rules is attributable to utility-provided 
protective coupler. 

2 .10 Proees ts • 

Protests. aga.inst certifica.tion of customer-provided 
equipment shall include a s tate%:1etlt signed and sealed 
by a Registered· Electrical Ez:;gineer, who shall specify;, 
with particularity,. the standards of these rules which 
the equipment fails to meet and the degree in which 
1:he equipment deviates from the s tanclarcls ,. 

The report of the protes ting partyt s engineer shall 
be prepared in like manner and include the same 
elements as prescribed in Section 2.3 of these rules. 

2.11 Foreign Quality Standards 

Cus tomer-?rovided equipment manufactured in a s tate or 
CO'U:lltry whieh has established quality standards shall 
be certified only if it complies with the quality 
standards of its S1:ate or country of origin. 
Compliance with said <!";Jality standards shall be .a 
prerequisite but not a substitute for certification. 
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:3. PROCEDURES ON CERTIFIElj DEVICES. 

3.1 Notification to Utilities. 
The customer shall inform the utility of his intention 
to use certified equipment. Upon receiving such 
notification, and. after payment of any required advance 
charges, the utility shall provide a connecting 
device and such information necessary to effect the 
interconnection of the certified equipment to the 
telecommunications network. Rates and charges for 
connecting devices shall be set forth in the utility's 
tariffs on file "'Tith this Co:m:nissionR 

3.2 Notification to Purchasers of Equipment. 
Manufacturers or vendors shall be responsiblt~ to 
notify the users of customer-provided equipment that 
the equipment has been certified and that the 
registration by the Commission means only that the 
equipment has been certified as harmless to the 
~elec~mmunications network without expressi~ or 
~mply~g any guarantee of its continued sat~sfactory 
performance in other. respects. 

3.3 Advertising and Promotion Requirements. 
No person shall, in any advertising matter, brochures, 
or other promotional material, use or make reference to
equipment certification in & deceptive or misleading 
manner, or convey the impression that customer-provided 
equipment registration fmplies more than a determination 
that the device is capable of compliance with. the 
applicable mjn~ standards set forth in these rules. 
Failure to comply with the proviSions of this section 
may result in a suspension of certification. A 
suspension of certification shall not affect customer
provieed ~uipment.directly connected to the . 
telecotm:llUnJ..ca~ions n.etwork prior to the suspens~OJl. 
However, no customer-provided equipment, whose certification 
has been suspended,may thereafter be directly connected 
to the telecommunications neework during such time as the 
suspension of certification remains in effect. 

3.4 Demarcation of the Utility and Customer-Provided Equipment. 
In all installations where customer-proV1dee equipment 
and circuits are connected to utility-provided equipment 
and circuits the boundaries between the two classes .shall 
be readily accessible and clearly marked so that·lines of 
demarcation shall be easily discernible. 
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3.5 Malfunction Testing. 
Whenever feasible there shall be provision for easy and 
immediate disconnection of cus~omer-provided equipment 
to enable users, in the event of service malfunction, to 
determine if the malfunction is still present when the 
customer-provided equipment is disconnected from the 
telecommunications network. When the malfunction is 
still present with the customer's equipment remove4 it 
may be assumed that the difficulty exists in the 
utility's system... When the ma.lfunction terr::d.na.tes upon 
removal of the customer's equipmen~ it may be presumed 
that the difficulty exists in the customer's equipment. 

3.6 Procedure When Harm to Network Occurs. 
a. Utilities may require customers causing acttull 
~ to the telecommunications network facilities 
or services to cease from causing said harm .. 

b. Upon notifying the Commission, a utility may 
immediately discontinue service to any customer 
causing that type of aceual har= which results in 
.taazards to personnel or in serious degradation 
of service affecting other than the customer 
using customer-provided equipment. 

c.. Except as provided above, a utility may not 
disconnect a customer's service for non
compliance wieh. these rules except upon five days' 
notice in writing to the affected customer. 

d. the ueility may in situations described under 
sections (0) aad (c) of th.is paragraph substitute 
installation of a protective coupler for the 
disconnection of service. 

3.7 Service Call Charges. 
The utility is authorized to charge for service calls. 
when such calls are found to be attributable to malfunctions 
of customer-provided equipment. Such charges shall oe 
specified in the utility's filed eariffs. 

3.8 Reporting Procedure for Noncompliance .. 
A reporting procedure on cuseomer-provided equipment which 
fails to continue to meet the min~ standards set forth 
in these rules shall be developec1 .after the standards and
the initial procedures have been promulgated. This 
reporting procedure shall establish. the need for further 
testing and for dec~rti£ieAtion of equipment. 
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3.9 Re?POnsibi11ty of the Utility 'When. Making Changes in 
Telecommunications Network. 
a. When the utility decides to make technical changes 

or ~difications 10 the telecommunications nc~ork 
and such changes or modifications require an 
alteration of the mini:lum standards that W.lSt be 
met by customer-p~ovided equipment, it shall 
promptly inform the Commission and all users of 
cus'tomer"provided equipment connected to the 
telecommunications network as well as the 
manufacturers or vendors of said customer-provided 
equipment of the for~hc:oming chat".ge and of the 
new minimum standards that will have to be me:: 
by the customer-provided equipment. 

o. Upon a showing before and a finding b~ the Coomission 
that the tecr.nical changes or modifications in 
the telecommunications ne~lork require revision 
of the min~ standares set forth in these rules, 
manufacturers;, vendors, and users of customer
proVided equipment shall be required to have 
their equipment certified with respect to the 
new standards within 90 days after the eS,tablishment 
of such standards. . 

c. When the utility makes technical changes or 
modifications in its system whicn do not require 
an alteration of minimum sta.ndards, but which may 
affect the ope~ation of the customer-provided 
equipment, the utility shall provide reasonable 
puolic notice of such change or modificatioQ. 
~les of such changes include changes in 
dialing characteristics, dial eone, loop loss~ etc. 

4. PROCEDURES ON NON-CE2.T!FIED DEVICES. 

4~1 Requirements for Connecting Arrangements. 
4. Non-certified customer-provided equipment 

sbell be connected through. a protective coupler 
unless otherwise provided by the utili~'s 
fi1ecl tariffs. 

b. The protective coupler may be provided either by 
the utility or by the customer. A customer
provided protective coupler must be certified 
uncler the proviSiOns of these rules. Customer
provided protective couplers shall be used only 
witn those classes of equipment specified in Rule 5.1. 
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4.2 Notices 'by Utility to Purchasers of Equipment. 
Upon request the utility shall inform a customer of the 
type of protective coupler required for the c:ustomer
provided eqUipment in which toe customer expresses interest. 

4.3 Notices by Utility to Manufacturers and Vendors. 
Upon request the utility shall inform a ~ufaeturer 
or vendor of customer-provided equipment of the type of 
protective coupler required for the equipment whicn 
it manufactures or offers for s~le. 

5. GENERAL STANDARDS FOP.: INTERCONNECTION. 

5.l Classes of Customer-P::'ovided Equipment for Direct Electrical 
Connection. 
a. Class 1 - Station AuxiliarJ Equipment - Ancillary 

Equipment. 

Equipment used in connection with primary stat~on 
equipment. Sach equipment shall have a customer
provided plug to be con.~ee:ed to the telecommunieatione 
network only through a utilit'lJ-pro"Jicled jack. The 
jack and plug shall be arranged in such. a way as 
to permit disconnection of the customer-vrovided 
equipment without disrupting the utility s facilities. 

b. Class 2 - Multi-Line Station Auxiliary Equipmeat -
Ancillary Equipment. 
Equipment used in connection with primary se.a.tion 
equipment or systems involving connection with more 
than one ce.ntral office line. Such equipment shall 
be provided with one of the following. means of 
disconnection: 
(1) A plug to be used in conjunetion with 

a utility-provided jack. 
(2) A patctdng panel wired to the customer

provided equipment with a t~nal block 
to which the utility line ~ensions 
are connected. 

(3) A switching or other disconnect arrangement 
wired to the Ctkqeomer-provided equip~ent 
with. a terminAl block to which the utility 
line extensions are connected. 
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(4) A combination of the above. The dis- . 
connection facilities shall be arranged 
to permit disconnection of the eustomer
provided equipment td.thout disruption of the 
utility's facilities. 

c. Class 3 - (Reserved). 
d. Class 4 - CUstomer-Provided Data Terminal Equipment. 

Data modems and devices used instead of utility
provided terminal equipment on a single central 
office line. 

5.2 Maintenance and Disconnection. 
4. General Requirement. 

b. 

The maintenance of customer-provided equipttent is 
the responsibility of the customer. TOe equipment 
while connec:ed to the utility's syste:z. shall be' 
maintained, in such. a manner as to assure absence 
of harm to the neework. 
Requirements According to Class. 
(1) Class 1 - No specific maintenance requirement. 
(2) Class 2 - No specific maintenance requirement 

except where two utility lines are connected 
together to provide a continuous communicat!ons 
path and an amplifier is inserted in s~h path 
in which ease adjustments affecting circuit 

(3) 

(4). 

gain shall be made by a qualified technician. 
Class 3 - (Reserved). 
Class 4 - No specific maintenance requirement 
except where signal levels applied to the line 
are amplified or electronically generAted in 
which case adjustr:le.nts of signal level shall 
be made only by a qualified technician .. 

c. Persons Authorized to perform Maintenance. 
All maintenance shall be carried out only by 
qualified technicians. 

d. Disconnection of Equipment causing Actual ~. 
Customer-provided equipment shall be disconnected from 
the telecommunications network if actual ~ is 
indicated and attributed to the customer-provided 
eqUipment. Such equipment shall not be reconnected 
until the malfunction causing actual har.m to the 
telecommunications network is corrected. 
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e. Records of Maintenance. 
Users of customer-provided equipment shall keep and 
make available for inspection records of ma~tenance 
and repair work carried out in accordance with these 
rules. Such records shall show the daee and 
description of all work and tests performed on said 
equipment and the name ~nd 4ddrcss of the person 
perfOrming the maintenance. Absence of maintenance 
records shall create a presumption that equipment 
maintenance requirements have not been met and may 
subject the particular equipment to disconnection 
from the telecommunications network. 

f. Manuals. 

Manufacturers or vendors of customer-provided 
equipment shall furnish appropriate installation 
and nw.intenance instruction manuals with. each 
item of customer-provided equipIilent .. 

5 .. 3 Power Supplies and Wiring Methods. 
8. Connection to Comtllcrcial Power Sources. 

No connection of customer-owned equipment shall be 
made to commercial alternating current ~.N'er and 
lighting sources except through an isolation 
transformer which. is a constituent part of the 
customer-provided equipment. transformers used 
in this service shall have a breakdown voltage 
rating of not less than 1500 volts rms be~een 
primary and secondary windings and between either 
winding and ground. 

b. Connection to Comcun:Lcat1on Utility Power Supply. 
Customer-provided equipment may be connected to 
sources of low-voltage, current-limited power 
provided by the utility pursuant to the rates, 
charges, and conditions set forth in tae utility's 
filed· tariffs. 

c. :Battery Power. 
Customer-provided equipment may be operated by self
contained battery supplies. Any battery chargicg 
apparacus connected to commercial alternat~ current 
power sources shall meee the requiremen2:.S of 
paragraph 4., above. . 
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Wiring methods usee to interconnect units of customer
provided equ~pment 5ba11 be in accordance ~ith the 
provisions of californ1a Admin!strative Code 7 Tiele 24, 
Article E725 for Class 2 remote cotltrol and sigMl 
circuits. 

Hazardous Voltages and Currents. 
Voltages and currents in the telecommunic4:ions neework 
are considered hazardous if they are present at sufficiently 
high levels to encl~ger the safety of pcr$onncl, cause 
irreversible damage to the utility plant or equipment, 
or interfere with the service. ' 
a. Voltages and Currents AppliGd to Central Office Lines 

of the Telecommunications Network. 
(1) No 41ternating current potentie!s shall be 

applied between tip and r!ng conductors or 
be~een tip and ring to ground except for the 
tip and ring signal in the transmission mode. 

(2) No direct current en~gy $ou=ces shall 'be 
applied to the telephone line at any time .. 

(3) Transients applied to teleco~unications, cetwork 
shall consist only of interruptions of the 
central office battery po~er. ' 

(4) In instances where transients are geeeraeed 
in the ccs~omer-provided equipme~t transient 
suppression circuits sr~ll be included in the 
equipment to limit the peak transiene voltage 
applied to the telecommunications neework 
to not more than 600 volts and the decay time 
of said transient voltage to not more than 
5 milliseconds. 

b. Voltages ana Currents Applied :0 Cus~omer-Provided 
F~cilit1es and Equipment of Utility-provided Private 
Ll.nes. 
(1) Steady-state voltages applied at the point 

of connection to the u~ility's facilities shall be 
ltmited as follows: 
(a) The peak alternating current voltage 

between the tip and ring conduc:ors shall 
not exceed 71 volts. In eases whe~e the 
peak VOltage beeween either eond,~eor and 
ground does not exceed 71 volt~ the voltage 
between tb~ two conductors shall not 
exceed 142 volts. 
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Xbe direct current voltage be~een ti? and 
ring conductors shall not exceed 135 volts. 
In cases where the vol:sge be~een either 
co~d~e:o~ and ground ·does noe exceed lSS 
volts the direct current voltage be~~een the 
~~o co~d~ctors saall ~ot exceed 270 volts. 
The peak alternating current voltage oetw'een 
either conductor Qnd gzound shall not exceed 
71 volts. 

(d) The direct current voltage be~een ei~ 
conductor and ground shall not exceed 
135 Volts. 

(2) The short circuit current in any conductor shall 
not exceed 0.35 ~er~s rms. 

(3) The maT.~~ continuous curr.ent in either ~he tip 
or ring conductor shall not, except when ?e=ml.tted 
'by the utility, exceed 0.12 ampe=es rms. 

(4) TranSient voltages associated with current 
interruptions snall not exceed 600 volts with 
a decay time limited to 5 milliseconds. 

c. The leakage current from the eonnecti~g de~ice leads 

~
conneeted together, to the power conductors 
connectee together) and from power conductors 
connected together) to exposed scr£aces of customer

provided equipment shall not exceed Z .. 5 milliampere rms 
when the applied test voltage is 1,500 voles rms at 
60 he=tz. 
The l~~ge current from the connecting device· leads 
(connected together) to exposed sur:.aces tlUSt be less· 
than 2.5 milliampere res when the applied test voltage 
is 1,000 volts rms at 60 hertz. 

d. Components or modules of customer-provided equipment 
in which voltages in excess of 150 volts are required 
shall be designed so that: 

(1) None of said voltages may appear on any external 
leads or terminals of such equipment st any time .. 

(2) All external handles, controls, aQd cables 
aecess1ble to oper8~in8 ~~rRcan~l shall be 
effe.etlvoP1,y J;X'ounded. 
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(3) Parts where high voltage is present shall be 
enclosed in a metal frame or grid, or sepuat:ed 
fram other parts by a oarrier or other 
equivalent means, all metallic parts 0: which 
shall be effectively grounded. 

(4) All access to parts where high voltage is 
present shall be provided with interlocks which 
will disconnect all voltages in excess of 
150 volts when any access door is opened. 

(5) Proper bleeder resistors or other automatic 
means shall be installe~ across the capacitor 
banks to lower any residual voltage to less 
than 150 volts within 5 seconds after the 
access door is opened. 

5.5 Surge Voltage ProZection. 
Protective devices providing a path to gro~nd for voltages 
exceeding 600 volts shall oe installed be~een the 
telecommunications network connecting device .and any . 
Customer-provided equipment exposed eith~ by·metallic 
contact or by induction to extraneous volcsges exceedi~; 
600 volts .. 

5.6 Signal and Noise Power. 
a. Reference Transmission Level Point. 

A suitable point s~ll be designated as the reference 
tranSmission level point. Said point shall be 
designated as zero level point in all plans and other 
documents. All level points on ~~ther the utility
provided or customer-provided portion of the circuit shall 
be referred to the reference tr.a.a.smission level point by the 
difference in the nominal loss or gain in decibels 
between these points at a frequency of 1,000 hertz. 

b. Signal Power Limit .. 

The power of the signal in the 300-3,995 Hz frequency 
band generated by customer-provided equipment received 
at the central office shall not exceed 12 decibels . 
below one milliwatt wh.en averaged over any 3-secoad 
interval. This requirement is deemed to be met when 
the level at the customer-provided equipment docs oct exceed 
9 decibels bel~ one milliwatt when averaged over any 
3-second 1nt~rval. 
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The power of ~he signal applied by the cuseomer
provided equipment to the connecting device· shall 
be specified for each type of equip~ect, bu~ in no 
case shall it exceed one milliwatt. 

c. Out of Band Signal Power. 
The signal power delivered by customer-provided 
equipment shall meet th.e following limits: 
Frequency Range 

3,995 - 4,005 hertz 
4,005 - 10,000 hertz 

10,000 - 25,000 hertz 
25,000 - 40,000 hertz 
40,000 - hertz and above 

~mal Allowed Power 
-18 db* 
-l6· obm 
-24 dbm 
-36 gbm. 
-SO dbm 

* The power in this frequency range shall be at 
least lSdb below the power specified in 
paragraph 5 .. 5 .. 0. 

d. Single Frequency Restric:ion. 
The power delivered by customer-?rovided equipment at 
the connecting device in :he 2,450 ~o 2,750 hertz. 
frequency band shall never exceed the power present 
at the same time in the 800 to 2,450 hertz band. 

e. Longitudinally Applied Signals. 
Any alterna:ing current signal applied longitudinally 
be~een the tip and/or ring simplexed to ground 
terminals shall not exceed -40 dbc in power. 

f.. Noise to Noise Plus Signal power. 
Noise power introduced by customer-provided equipment 
shall be limited so that the noise power shall be at 
least 40 deCibels below the noise plus signal power. 

5.7. Nonlinearity Distortion at Signaling .. 

When signaling for network purposes 7 nonlinearities in 
customer-pro~ded equipment circuits shall not produce 
harmonic components or inte~odulation products that are 
less than 30 decibels below the composite signal level for 
any of the 1& dual-tone mul tifreque-ney pairs specifiecl 
for tone address signaling for any composite signal 
power levels lower than +3 decibels above one milliwatt. 
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5.8 longi=Udinal Balance. 
At all frequencies between 200 and 4pOO Hz, for 
currents between 20 and 120 milliamPeres, ate 
voltages, referenced to grouod, 00. the coo.due:ors 
to be connected tO'a 2-wire loop, s~ll not differ 
in value by more than one percent. 

5.9 Dial Pulsing Characteristics. 
3. Coordinatio~ with Ucility Specifications. 

Utilities shall publish in their tariffs technical 
criteria for ne=work control signaling.and 
supervision. Any method of o.e~ork control 
signaling &b.all be coo:-dinated in det.lil with 
the utility specifications. 
The eercifying engiceer shall submit records of 
measurements to doe~ent compliance with the 
required network control signa~iog specifications. 

b. Digit Codes. 
A dialed address digit shall consist of a number of 
pulses (interruptions or breaks in line current) 
nUlnerically eq,ual ~ the value of the digit dialed 
be~een 1 and 9, and be equal to, 10 pulses when the 
digit 0 is dialed. . 

c. Allo~able Speed. 
Dial pulses shall have a repetition rate £a111og 
in the range of 8 to 11 pulses per second and be 
uniform in speed. The speed uniformity requirement 
for make intervals Tn and bre~k intervals tn 
measured in seconds shall be 0.09l<'tn + TnZO.125 
and 0.091< tntl + Tn-< 0.125, where n is the sequential 
index of the nterv4~s in a pulse train. 
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d. Allowable Percent Break .. 
The pulses silall be generated in .a. uniform train 
by breaking and ma..1dng the line current with a 
58 to 64 percent break. The percent break 
uniformity requirement is met if che break intervals 
tn and make intervals Tn satisfy the conei~ioas 
0.58< tn/(tn+l+'Xn) < 0.64 .:md O.58<tnl (Tn-l+tnX0.64. 

e. Interd1g1tal ~tme .. 
For an automatically operated dialing function the 
time bet"'~een the ,end of the las't pulse of a given 
digit and the beginning of the first pulse of the 
succeeding digit shall be greater than 600 milliseconds 
and less than 3 seconds.. The 3-second ~eseriction 
shall not apply if the digits concerned are 
separated by a dialing pause~ 

f. Chatter and Split Pulses. 
Pulsing contact chatter shall not exceed· 3 
milliseconds.. Split p~lses shell not occur. 

g. Pulsing Pair Impedance. 
(1) Nonpulsing State. 

The dialer circuit pulsing impedance shall be 
resistive and smaller than 1 OQQ over the 
current range 7-200 milli.ampere de. The 
dialer circuit shall be capable to carry a 
continuous current of 200 milliampere de and 
a surge of 330 milliampere for 1 second. 

(2) Pulsing State. 
The pulSing circuit impedance shall be 
resistive and smaller than 1 ohm during the 
make ~eriods and have an impedance 
satisfying the condieio,tl Z> 150 kilohm for 
0< £ < 5 hertz; 'i,," 7 50 If kilo.c:m for 5< f < :3 ,400 
hertz where f denotes the frequency in 
hertz, during the ore-rue period. 
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During the nOllm.Uting state, the magnitude of the 
impedance between leads of each. muting pair 8Mll 
satisfy the cond1~ion ~> 2,000 kilohm for 10<£(200 
hertz; Z;>2 x 105/£0.85 kilohm for 200(f(3,400 hertz. 

The muting contacts shall reeurn to the notmlUting 
state in less than 2 seconds after pulsing is 
completed or after stopping for dialing pause. 

i. Spurious Opens .. 
Short interruptions (spurious opens) in loop 
current not associated with the ~e-~o-break 
dial pulse transitions shall be limited to 
~ot more than one r::d.llisecond.. The spurious 
l.nterruptions shall be separated by at least 
100 milliseconds and must not occur in the 
period starting 100 milliseconds before the 
first make-to-break transition and ending 100 
milliseconds after the last break-eo-make 
transition of any dial pulse train. 

5 .. 10 'rone Address Signaling_ 
a.. (1) Assigned Frequency, Pairs. 

the frequency pairs assigned for s1gnaling 
shall be as follows: 

High Group 
Low Group 1209 1336 1477 1633· Hertz 

697 1 2 3 --
770 4 5 6 --
852 7 8 9 
941 * 0 ;(; --

hertz 

Frequency pairs not assigned to a character are 
indicated by dashes. 
(2) The standard signal power level with. reference 

to the signal power ae 697 hertz shall be 
as follows:: 
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Tone Frequency 
(hertz) 

Relative Power 
(decibel) 

697 
770 
852 
941 

1209 
1336 
1477 
1633 

b. Frequency Deviation. 

o 
4<>.5 
+0 .. 7 
+1.0' 
+2.8 
+2.9 
+3.0 
+3.1 

Frequency deviation shall not 'exceed + 1.5 percent 
of the nominal value. -

c. Extraneous Frequency Components. 
The total power of all extraneous frequencies 
accompanying the signal shall be at least 20 dB 
below the signal power in the voice band above 
500 hertz. 

d. Voice Suppression. 
Voice energy from the telephone transmitter 
or other source should be suppressed at lease 
40 dB during tone signal transmission. In the 
ease of automatic dialing the suppression shall 
be maintained continuously until pulsing is 
completed. 

e. Rise Time. 

Each of the two frequencies of ehe si~l shall 
Attain at least 90 pereene of full amplieude 
within 5 milliseconds and preferably within 3 
milliseconds for automatic dialers, from the 
time that the first frequency begins. 

f. Pulsing Rate~ 
Pulsing rates shall be as follows: 
Ydnimum duration of two-frequency tone signal: 
50 milliseconds' 
M1n:llnum interdigital time: 45 milliseconds 
M1nfmum cycle time (period): 100 milliseconds 
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g. Tone Leak. 
The power of the tone leak cluriag signal off time 
shall be less :han - 55 dbm. 

h. Trens1ent Voltages. 
Peak transient voltages generated duriag tone 
signaling shall not be greater than 12 db aDove 
the zero-to-peak voltage of the composite 
two-frequency tone signal. 

5.11 Impedance. 

a. On-hook Impedanc~. 
(1) Cuseomer-prov!ded equipment shall have an 

on-hook impedance between tip and ring 
terminals ~eater than 5,000 ohms between 
10 Sz and ;:)00 Ez and grea~er eh:ln 20 ld.lohI::Ls 
bet"He~n 300 Hz and Z ,400 HZ. The impedance 
froo tip or ri~ to ground shall be 
greater than 50 kilohms within the frequency 
range of 10 F..z to 3,400 Hz. 

(2) C~stomer-provided equipment when bridged 
with one station set shall have a minjmum 
direct current res!stance from tip and 
ring to ground of 20 cegoh!l:ls when measured 
with a 200-volt direct eurrcnc Ifmited 
test circuit of either polarity. 

(3) During the on-hook condition, the application 
of ringing Signals shall not cause .an answering 
device to draw more than 15 milliamperes of 
current prior to line seizure. 

b. Off-hook Impedance. 

(1) The magnitude of the off-hook ~edance 
between the tip and ring terminals of eustomer
provided equipment shall be greater than 400 
ohms over the frequency r.ange between 250 to 
3,400 hertz. 

(2) The off-hook direct current resistance from tip 
or ring to ground shall be greater than 10 kilobms. 

(3) The impedance of the customer-provided equipment 
shall be designed for optimum voice signal 
power transfer. 
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5.12 Environmental Conditions. 
Operating parameters of customer-provided equipmene 
subject to minimuc stand3rd re~irements prescribed 
in these rules shall ren::a!.n within th.e sPecified min:hn'l:ll 
standard limits under the following conditions (not 
llleasured simultaneously) .. 
a. Temperature range between -10 degree and +50 

clegree Celsius .. 
b. Relative humidity range between 10 tl.nd 95 percent .. 
c. Meehanical shock :hat may oe expected in normal 

handling including a drop from an elevation of 
0.75 meter for portable equipment. 

Storage environment temperatures between -40 degree 
and +65 de~ee Celsius shall net cause the . 
operating parameters to remain pe~ently outside 
the minfmum standard l~ts prescribed by these ~les. 
Degradation of capability to meet minimum standards 
at temperatures below the freezing point due to a 
continuous frost buildup shall not be considered 
fsilure to meet the requirements of tbj~ section. 


