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Abstract 

The purpose of this standard is to enable a wireline exchange carrier (EC) entity and an interex- 
change carrier (IC), international carrier (INC), or consolidated carrier entity to provide intercon- 
necting equipment that operates compatibly. This standard gives individual-channel signaling pro- 
tocol requirements for the interface located between a public-switched EC network within an 
access area and an IC, INC, or consolidated carrier network. The characteristics of the interface 
are (1) the connection between the first EC and IC switching systems interconnected at the inter- 
face is on a trunk-signaling basis, (2) the calling user provides the carrier access code (either 
explicitly or implicitly) and, in most cases, the called-line identification in one, noninteractive, dial- 
ing sequence, and (3) the EC sends the calling- and called-line information when required to the 
IC, INC, or consolidated carrier at the times and in the order specified by the signaling protocols 
given in this standard. 
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Foreword (This foreword is not part of American National Standard Tl .104-1991.) 

The specification of interface compatibility requirements for carrier-to-carri- 
er interfaces was initiated under the auspices of the Accredited Standards 
Committee on Telecommunications, Tl . 

The purpose of this standard is to enable separate telecommunications 
entities to provide compatible interconnecting equipment and signaling. 

To accomplish this purpose, this standard provides signaling protocol 
requirements for an exchange-interexchange (E-l) interface that intercon- 
nects a switching system in an exchange carrier (EC) network with a 
switching system in an interexchange carrier (IC), international carrier 
(INC), or consolidated carrier network. The E-l interface is at a point of ter- 
mination (POT) between the two switching systems. 

It is expected that the telecommunications industry will combine protocols, 
or parts of protocols, from this standard to provide telecommunications ser- 
vices. At the time of this writing, some protocols are included in (1) EC-to- 
IC access services generally known as Feature Groups C and D Switched 
Access Services, and (2) IC-to-EC access services known as Feature 
Groups B, C, and D Switched Access Services. 

There is one annex in this standard. Annex A is informative and is not con- 
sidered part of this standard. 

Suggestions for improvement of this standard will be welcome. They should 
be sent to: Exchange Carriers Standards Association, Tl Secretariat, 5430 
Grosvenor Lane, Bethesda, MD 20814-2122. 

This standard was processed and approved for submittal to ANSI by 
Accredited Standards Committee on Telecommunications, Tl. Committee 
approval of the standard does not necessarily imply that all committee 
members voted for its approval. At the time it approved this standard, 
Accredited Standards Committee Tl had the following members: 

lvor N. Knight, Chairman 
Arthur Reilly, Vice-Chairman 
Alvin Lai, Secretary 

Organization Represented Name of Representative 

EXCHANGE CARRIERS 
Ameritech Services, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Laurence A. Young 

Robert Koren (Alt.) 
Bell Atlantic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._................... John W. Seazholtz 

Roger Nucho (Alt.) 
Bellcore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gary G. Schlanger 

Ralph E. Jensen (Alt.) 
BellSouth Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Leonard Strickland, Jr. 

William J. McNamara, III (Alt ) 
Centel Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bruce Becker 
Cincinnati Bell Telephone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.__.............. William P. Keidel 

T. C. Grimes (Alt.) 
Contel Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Russell G. Dewitt 

Stephen P. Welsh (Alt.) 
Exchange Carriers Standards Association . . ..___.._................ James L. Eitel 

Joseph Mendoza (Alt.) 
GTE Telephone Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gregory L. Theus 

Richard L. Cochran (Alt.) 
National Telephone Cooperative Association . . . . . . . . . . . . . . . . . . . . Joseph M. Flanigan 
NYNEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bencilla Jenkins 

Leo Katz (Alt.) 



Organization Represented Name of Representative 

Pacific Bell . . . . . . . . . . . . . . . . .._..................................................... Fred Doell 
Tom Garcia (Alt.) 

Puerto Rico Telephone Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Segundo Ruiz 
Southern New England Telephone Company . . . . . . . . . . . . . . . . . . . . . H. D. Mulla 

J. K. Vij (Alt.) 
Southwestern Bell Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Joseph Mendoza 

C. C. Bailey (Alt.) 
United Telecommunications, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Robert P.McCabe 

Harold L. Fuller (Alt.) 
. US Telephone Association (USTA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Paul K. Hart 

Thomas Gajeski (Alt.) 
US West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . James Dahl 

Paul Hughes (Alt.) 

INTEREXCHANGE CARRIERS 
AT&T Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gerald H. Peterson 

Dennis Thovson (Alt.) 
Communications Systems, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Steve Pannell 

Phil Sundberg (Alt.) 
COMSAT Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Carl A. Sederquist 

Mark T. Neibert (Alt.) 
Contel ASC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Michael K. Ward 

Kap Kim (Alt.) 
International Telecharge, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Alex Daspit 

‘. Diane Harbaugh (Alt.) 
MCI Telecommunications Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Stephen J. Engelman 

Whitey Thayer (Alt.) 
National Telecommunications Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . John Gurzick 

Phillip E. Belevre (Ah.) 
Telecom Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. T. Clark 

D. G. Wherry (Alt.) 
Unite1 Communications, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . David H. Whyte 

George Tadors (Alt.) 
4. US Sprint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Peter J. May 

Eric Scace (Alt.) 

MANUFACTURERS 
ADC Telecommunications, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Patrick Cameron 

Steve Grady (Alt.) 
AG Communication Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nigel J. E. Reynolds 

J. C. Gibson (Alt.) 
Alcatel Network Systems Corporation . . . . . . . . . . . Kenneth P. Ray 

Neven Karlovac (Alt.) 
Amdahl Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Paul Lue 

Peter Arseniu (Alt.) 
AMP, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Edward Kelly 

George Lawrence (Alt.) 
ANT Telecommunications, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . David Thiede 

Neville Ronan (Alt.) 
Apple Computer, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mike Lawler 

Karen Higginbottom (Alt.) 
ARIX Corp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Amir Ganani 

Robert F. Quinn (Alt.) 
AT&T Technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. K. Bohacek 

Martin Leeds (Alt.) 
Digital Equipment Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Robert Di Meo 

Richard Hovey (Alt.) 
DSC Communications Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Allen Adams 

Kishan Shenoi (Alt.) 
ECI Telecom, Inc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J.R. Kennedy 

Ron Murphy (Alt.) 
Ericsson, Inc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . David Breeding 

Guy Campbell (Alt.) 
Fujisu America, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Steven A. Minneman 

Roger Pandana (Alt.) 
General DataComm, Inc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Frederick Cronin 

Thomas L. Thompson (Alt.) 
Harris Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Allen Jackson 

Alan J. Weissberger (Alt.) 

vi 



- 

Organization Represented Name of Representative 

Hekiman Laboratories, Inc ................................................. J.P. Drzewiecki 

Hewlett-Packard 
Mike F. Toohig (Alt.) 

................................................................ Don C. Loughry 
Richard van Gelder (Alt.) 

IBM Corporation ................................................................ Robert M. Amy 
Ralph Guenther (Alt.) 

lnfotron Systems Corporation ............................................ Stig Persson 

LICOM, 
Philip J. Bird (Alt.) 

Inc.. ...................................................................... Joel Martin 
Lorain Products ................................................................. Richard L. Haag 

Memorex Telex Corporation.. 
John Mitchell (Alt.) 

............................................. William Greason 
Douglas 0. Kendrick (Alt.) 

Mite1 Corporation .............................................................. Keith Richardson 
David Gleave (Ah.) 

Mitsubishi Electronics America .......................................... Philip Jongeneel 
Motorola, Inc. .................................................................... G. David Forney, Jr. 

David Morgan (Alt.) 
NCR Corporation.. ............................................................. Thomas W. Kern 

Jerome F. Kemp (Alt.) 
NEC America, Inc.. ............................................................ Wayne Lohman 

Art Graham (Alt.) 
Northern Telecom, Inc. ...................................................... Joseph Samuel 

Myron Allen (Alt.) 
Plantronics, Inc. ................................................................ M. Farrant 

Brian Cole (Alt.) 
Racal-Milgo, Inc. ............................................................... Donald O’Connor 

Peter Brackett (Alt.) 
Redcom Laboratories ........................................................ James Delmege 

Steve Retard (Alt.) 
Rockwell International Corporation .................................... Everett Turvey 

James T. Carter, Jr. (Alt.) 
Siemens Communication Systems, Inc.. ............................. Michael A. Pierce 

Dan R. Mondor (Alt.) 
Stromberg-Carlson Corporation ......................................... Robert E. Poignant 

Dennis L. Edinger (Alt.) 
Tau-Tron, Inc. ................................................................... Donovan Nak 

Dave Ludwig (Alt.) 
Telco Systems, Inc.. .......................................................... Thomas R. Helmes 

Marshall Hudson (Alt.) 
Telecom Solutions.. ........................................................... M. J. Narasimha 
Telecommunications Techniques.. ..................................... Joseph A. Sciulli 

Bernard E. Worne (AIL) 
TELINQ Systems, Inc. ....................................................... Steve Tabaska 

Darrell Heflin (Alt.) 
Tellabs, Inc. ...................................................................... Jim L. Melsa 

Michael J. Birck (Ah.) 
Timeplex, Inc.. ................................................................... V. Mordowitz 

L. H. Eberl (Alt.) 
Verijlink Corporation.. ........................................................ William J. Buckley 

Robert Beebe (Alt.) 
Videoconferencing Systems, Inc. ....................................... Ken Hutchison 

James D. Lakin (Ah.) 

GENERAL INTEREST 

American Broadcasting Company ...................................... Howard Meiseles 
Ken Michel (Alt.) 

Ashford Associates ........................................................... Donald A. Ashford 
Base-2 Systems, Inc.. ........................................................ Douglas M. Brady 

John Huft (Alt.) 
Carter Hawley Hale Information Services.. ......................... James A. Rothenberger 

John Cooper (Alt.) 
CBS Broadcasting Croup, CBS, Inc. .................................. Bernard Dickens 

George Knights (Ah.) 
Creative Communications Consulting.. ............................... Richard Bobilin 

James Boe (Alt.) 
Defense Communications Agency.. .................................... C. Joseph Pasquariello 

Granger Kelley (Ah.) 

vii 



Organization Represented Name of Represenrarive 

Electronic Data Systems Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Douglas Zolnick 
Mark Terry (Alt.) 

Federal Express Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Michael E. Varrassi 
Martin-Marietta - Information 

and Communications Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mike Maher 
J. McCreary (Alt.) 

National Broadcasting Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ronald J. Gnidziejko 
National Communications Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Charles D. Bodson 

D. D. Wilson (Alt.) 
National Institute of Standards and Technology . . . . . . . . . . . . . . . . . Robert Rountree, Jr. 

Michael D Hogan (Alt.) 
National Telecommunications and Information 

Administration/Institute for Telecommunication 
Sciences INTIAIITS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . William F. Utlaut 

I 

Neal B. Seitz (Alt.) 
NTT America, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ken-lchi Aihara 

Takashi Nishimura (Alt. 
OMNICOM, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Harold C. Folts 
Rural Electrification Administration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. Fred Albrecht 

Gerald S. Schrage (Alt. 
U.S General Services Administration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Douglas K. Arai 

Larry L. Jackson (Ah.) 

At the time it approved this standard, Technical Subcommittee Tl Sl on 
Services, Architecture, and Signaling Interfaces had the following members: 

William F. Utlaut, Chairman 

Robert Amy, Vice-Chairman 
Marcie Geissinger, Secretary 

Organization Represented Name of Representative 

AG Communication Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. E. McAndrew 
S. 0. Goldman (Alt.) 

Alcatel Network Systems Corporation . . . . . . . . . . . . . . . . . . . . . . . . . Albert Azzam 
Ameritech Services, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . James E. Bendel 

Wayne Heinmiller (Alt.) 
Aria Communications, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Jay Duncanson 

Robert Ryan (Ah.) 
AT&T Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gary Fishman 

Joseph E. Fergus (Alt.) 
AT&T Technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. S. Wu 

R. B. Wailer (Alt.) 
Bell Atlantic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Harry A. Hetz 
Bellcore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. G. Spusta 

E. R. Hapeman (Alt.) 
BellSouth Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . William L. Smith 

N. Y. Chu (Ah.) 
Computer Consoles, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Kenneth P. Sympson 
COMSAT Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. Kohli 

Ben Levitan (Alt.) 
Contel Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Steve Linskey 

Russell G. Dewitt (Alt.) 
Creative Communications Consulting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Richard T. Bobilin 

James Boe (Alt.) 
Defense Communications Agency . . . . . . . . . . . . . . . . Michael DeFrancesco 

Robert Beall (Alt.) 
Digital Equipment Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fred R. Goldstein 

Paul Bendeck (Alt.) 
DSC Communications Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MO Shabana 

Tom Hess (Alt.) 
Electronic Data Systems Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Douglas Zolnick 

Ericsson, Inc. 
Mark Terry (AIL) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . David Breeding 
Ake Berg (Alt.) 

. . . 
VIII 



4. 

Organization Represented Name of Representative 

Federal Express Corporation ............................................ Michael E. Varrassi 
Fujitsu America, Inc. ......................................................... Priscilla Lau 

General Datacomm, Inc. 
Roger Pandanda (Ah.) 

................................................... William Dattisman 

GTE Telephone Operations.. 
Joseph Konepka (Alt.) 

............................................. D. J. Kostas 

Harris Corporation 
Jay R. Hilton (AIL) 

............................................................. Allen Jackson 

Hekiman Laboratories, Inc 
Martha Haywood (Alt.) 

... .............................................. Mike F. Toohig 

Hewlett-Packard . 
J. P. Drzewiecki (Alt.) 

............................................................. Richard van Gelder 
IBM Corporation ................................................................ Robert M. Amy 

lnfotron Systems Corporation 
Ralph Guenther (Ah.) 

... ......................................... Philip J. Bird 

LICOM, Inc. 
Moshe Zobery (Alt.) 

..................................................................... Larry Campbell 

MCI Communications Corporation.. 
John Lattyak (Alt.) 

.................................... Yi-Shang Shen 

Memorex Telex Corporation.. 
Charles Scott (Alt.) 

............................................. William Greason 

Mite1 Corporation. 
Robert B. Walance (Alt.) 

.............................................................. David Gleave 

Mitre Corporation 
Nancy Poon (Ah.) 

............................................................. Joseph Podvojsky 

Mitsubishi Electronics America 
Steve Silverman (Alt.) 

.......................................... Philip Jongeneel 
Motorola, Inc. ................................................................... Gail Smith 

National 

National 

National 

National 

Ken Felix (Alt.) 
Communications System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. D. Wilson 

Gary Rekstad (Alt.) 
Institute of Standards and Technology . . . . . . . . . . . . . . . . . . David Su 

Telecommunications Network 
David Cypher (Alt.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . John Gurzick _ 

Telecommunications and Information 
Phillip E. Belevre (Alt.) 

Administration/Institute for Telecommunication 
Sciences (NTIAIITS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . William F. Utlaut 

NCR Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Richard Schwarz 

NEC America, 
Robert J. Kirscht (Alt.) 

Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Steven Agard 
T. K. Lala (Alt.) 

Newbridge Networks Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Malcolm Anderson 
Peter Sommerer (Alt.) 

Northern Telecom, Inc. . . . . . . . .._............................................ Joseph Samuel 
Bruse Stevenson (Alt.) 

NTT America, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ken-lchi Aihara 
Takashi Nishimura (Alt.) 

NYNEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._........................._........ Jim Papadopoulos 
V. Arabagian (Alt.) 

Pacific Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. S. Schwab 
Fred Doell (Alt.) 

Prime Computer, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Greame Williams 
William Northup (Alt.) 

Racal-Milgo, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Norman Donaghue 
Kang-Sen Lu (Alt.) 

Rockwell International Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dick Surma 
David Wolfe (Alt.) 

Siemens Communication Systems, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Michael A. Pierce 
Ben Wagner (Alt.) 

Southern New England Telephone Company . . . . . . . . . . . . . . . . . . . . . J. A. Yanosy 
E. J. Soltysiak (Alt.) 

Southwestern Bell Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Robert Hall 
John E. Roquet (Alt.) 

Stratacom, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Charles M. Corbalis 
Lionel A. Bustini (Alt.) 

ix 



Organization Represented Name of Representative 

Stromberg-Carlson Corporation . . . . . . . . . . . . . . . . . . . . . . . . . .._............. G. Stagg 
T. Miller (Alt.) 

Tandem Telecommunication Systems, Inc. . . . . . . . . . . . . . . . . . . . . . . . . John L. Schantz 
Robert J. Brooks (Alt.) 

Telecom Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D.G. Wherry 
Yair Bourlas (Alt.) 

Telecom Solutions . . .._......................................................._ M.J. Narasimha 

Teleos Communications, 
Richard T. Bobilin (Alt.) 

Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Rod Randall 
Hascall Sharp (Alt.) 

Tellabs, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Harvey Scull 
Mark Erlenborn (Alt.) 

Timeplex, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Protopapas 

Tymnet Corporation/McDonnell 
P. Wang (Alt.) 

Douglas . . . . . . . . . . . . . . . . . . . . . . . . . . . . Richard A. Rawson 
Robin Urbisci (Alt.) 

U S WEST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Earl Manchester 
Ann Merrell (Alt.) 

U. S. lntelco Networks, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nancy D. Clayton 
United Telecommunications, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sam Samra 

John Sweitzer (Alt.) 
Unite1 Communications, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . George Tadros 

D. L. Milloy (Alt.) 
US Sprint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Joe Christie 

Peter J. May (Alt.) 
US Telephone Association (USTA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dennis Bryne 

Thomas Gajeski (Alt.) 

At the time it developed this standard, Working Group Tl S1.4 had the following 
participants: 

Bruce Stevenson, Chairman 
Leo Katz, Secretary 

Harold Amundson 
Roger F. Atkinson 
William F. Bartlett 
Richard T. Bobilin 
Madeline M. Bogdan 
David Clark 
Jack Daane 
Larry Forni 
Marshall Fraser 
Thomas A. Gajeski 
Bob Hall 

Richard W. Hemmeter 
Allen Jackson 
Gerry Kealey 
Michael J. Lipchok 
Jim Longua 
Gerald K. Mahood 
John C. Manning 
David L. Milloy 
Daniel M. Murphy 
Ahmed Pate1 
Gerald H. Peterson 

James D. Peterson 
Phillip Schmitt 
Bob Schwab 
Paul Sedley 
Mohamed Shabann 
Frank Shum 
Everett C. Thomson 
Sarma Vidula 
John Yanosy 
Laurence A. Young 



AMERICAN NATIONAL STANDARD ANSI Tl .104-l 991 

. . American National Standard 
for Telecommunications - 

Exchange-Interexchange Carrier Interfaces - 
Individual Channel Signaling Protocols 

1 Scope, purpose, and application 

1.1 Scope 

This standard is one of a series of interface 
compatibility specifications prepared by the 
Services, Architecture, and Signaling 
Technical Subcommittee of Committee Tl. 
The series provides technical requirements for 
the interfacing of cellular mobile carriers 
(CMCs), wireline exchange carriers (ECs), 
interexchange carriers (ICs), international car- 
riers (INCs), and consolidated carriers in 
paired interface combinations. In the remain- 
der of this standard, unless otherwise noted, 
(1) the term IC connotes IC, INC, or consoli- 
dated carrier, and (2) INC connotes INC or 
consolidated carrier. 

This standard provides technical requirements 
for an Exchange-Interexchange (E-l) Interface 
that interconnects a switching system in the 
EC network with a switching system in the IC 
network. The interface is at a point of termina- 
tion (POT) between the two switching sys- 
tems. 

By arranging the E-l interface specifications in 
this standard into a number of individual sig- 
naling protocols, this standard provides the 
interconnecting ECs and ICs with a variety of 
compatible signaling to choose from to pro- 
vide telecommunications services. The 
telecommunications services provided, and, 
therefore, the specific E-i interface signaling 
protocols available at the interface, are deter- 
mined by EC and IC business decisions, 
mutual EC and IC interface agreements, and 
legal and regulatory requirements. These 
decisions, agreements, and requirements are 

beyond the scope of this technical interface 
signaling protocol standard. 

1.2 Purpose 

The purpose of this standard is to enable sep- 
arate entities to provide interconnecting equip- 
ment that will operate compatibly. Quantitative 
descriptions are provided in this standard of 
the specific signaling characteristics of the 
interconnecting systems required to achieve 
this purpose. 

Since this standard is a technical E-l interface 
specification intended to only specify standard 
E-l interface signaling capabilities, it is beyond 
the scope and purpose of this standard to 
describe or specify EC or IC telecommunica- 
tions services; to specify the particular E-i 
interface signaling protocols that are used or 
not used with any EC or IC telecommunica- 
tions service: or to specify the performance of 
the telecommunications services provided 
using the E-l interface signaling protocols 
specified in this standard. The telecommuni- 
cations services performance aspects of call 
completion delay due to multiple operators 
and the outpulsing of the charge field (see 5.7 
and 5.9) are for further study. 

1.3 Application 

1.3.1 Interface 

This standard establishes the technical 
requirements of the interface that 

- is located between a public-switched 
exchange network within an access area and 
an IC network; 

- has the following characteristics: 
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- The connection between the first EC 
and IC switching systems interconnected 
at the interface is on a trunk-signaling 
basis; 

- The calling user provides the carrier 
access code (either explicitly or implicit- 

. ly) and, in most cases, the called line 
identification in one, noninteractive, dial- 
ing sequence; 

- On EC-to-IC calls, the EC sends the 
calling-line, called-line, and charge-to 
information when applicable to the IC at 
the times and in the order specified by 
the signaling protocol; 

- On IC-to-EC calls, the IC sends the 
called line information to the EC at the 

‘w times and in the order specified by the 
signaling protocol. 

1.3.2 Compliance 

Compliance with these requirements is intend- 
ed to assure minimum acceptable compatibili- 
ty, where compatible operation is the ability of 
a c%-lling user to establish, maintain, and dis- 
connect a desired connection through the use 
of the two networks. 

1.3.3 Interfaces not included 

This standard does not specify all E-l inter- 
faces. For example, this standard does not 
provide the technical requirements for E-l 
interfaces with either of the following sets of 
characteristics: 

- An E-l switched access interface where 
trunk-type signaling is used between the first 
EC and IC switching systems interconnected 
at the interface and where the IC is accessed 
by dialing 950+XxXx; 

- An E-l switched access interface where 
line-type signaling is used between the first 
EC and IC switching systems interconnected 
at the interface. 

This standard does not include local interface 
specification exceptions that are mutually 
agreed to by the interfacing EC and IC in 
order to provide access with switching equip- 
ment that cannot practically be converted to 
conform with this standard. 

This standard also does not specify E-l inter- 
faces such as common channel signaling, 
network management, and switched 56-kbit/s 
digital interfaces, or exhaustive electrical sig- 
nal and timing characteristics. 

1.3.4 Illustrative calling user dialing 

This standard identifies the E-l interface sig- 
naling sequences using illustrative calling- 
user-to-EC dialing. Other calling user dialing 
sequences, and signaling sequences from 
other EC interfaces, may also produce the 
specified E-l interface signaling. The dialing 
sequences and EC handling of the dialed 
information are, therefore, only illustrations 
and are not complete descriptions of dialing 
plans, EC services, or IC services. 
Furthermore, the inclusion of the calling user 
dialing in this standard does not standardize 
either the EC or IC dialing plans or the ser- 
vices associated with EC or IC call routing or 
handling of dialed information. 

1.3.5 Illustrative numeric values 

The assignment of specific numeric values to 
the codes within the various E-l interface sig- 
naling protocol fields is beyond the scope of 
this document. Some specific numeric codes 
are included in this document for illustrative 
purposes; however, no attempt has been 
made to include exhaustive lists. 

1.3.6 Carrier access code and carrier 
identification code notations 

In this standard, the CAC notation represents 
the digits of the carrier access code and the 
CIC notation represents the digits of the carri- 
er identification code. When this standard 
was issued, the CAC digits were 10XxX, 
where XXX was the associated CIC digits of 
the 3-digit carrier identification code in use. 
Unless specifically indicated otherwise, the 
CAC and CIC notations shall also represent 
the new 101 XXXX carrier access code, where 
XXXX is the associated CIC digits of the 4- 
digit carrier identification code, and any 
future, industry-adopted carrier access code 
and associated carrier identification code 
accessing an E-l interface that uses the sig- 
naling protocols specified in this standard. 
Specification of where and when a specific 
carrier access code and associated carrier 
identification code are used and who uses the 
codes is beyond the scope of this standard. 

2 
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2 Definitions, abbreviations, and 
notations 

2.1 Definitions 

2.1.1 access service area: A geographic 
area established for the provision and admin- 
istration of telecommunications service. An 
access service area encompasses one or 
more exchanges, where an exchange is a unit 
of the telecommunications network consisting 
of the distribution facilities within the area 
served by one or more end offices, together 
with the associated facilities used in furnishing 
telecommunications service within the area. 
An exchange is established by the local 
exchange carrier and usually embraces a city, 
town, or village, and its environs. Exchanges 
are grouped in access service areas to serve 
common social, economic, and other purposes. 

2.1.2 ANI information digits: Two-digit 
codes (II) preceding the billing number in the 
identification field that either provides informa- 
tion about the type of line originating the call 
or indicates special characteristics of the 
billing number. 

21; .3 automatic number identification 
(ANI): Provides the billing number of the line 
or trunk that originated a call. 

2.1.4 carrier access code: The digital code, 
represented by CAC, that is used to obtain 
access to the switched services of an IC. The 
notation CAC represents the digits of any of 
the one or more carrier access codes (see 
1.3.6) used in this standard. 

2.1.5 carrier identification code: The digital 
code, represented by CIC, that uniquely iden- 
tifies each IC. A carrier identification code 
applies to an IC throughout the North 
American Numbering Plan area. Multiple carri- 
er identification codes per carrier are not pre- 
cluded. The notation CIC represents the digits 
of any of the one or more carrier access code 
lengths (see 1.3.6) used in this standard. 

2.1.6 consolidated carrier: A carrier autho- 
rized to provide telecommunications services 
both within and outside World Zone 1 using 
the North American Numbering Plan and the 
international dialing plan, respectively. 

Numbering Plan. For international dialing pur- 
poses, the world is divided into nine zones. 
The first digit of a country code is the world 
zone number. 

2.1.8 disconnect-control office: The switch- 
ing entity that performs disconnect timing and 
that decides when the connection is to be 
cleared. It is usually the calling end office; 
however, it may be another switching entity 
such as an office performing centralized auto- 
matic message accounting (CAMA) or an 
operator services system. 

2.1.9 disconnect signal: An on-hook signal 
indicating the connection is being cleared. It is 
initiated by the disconnect-control office 
(except under maintenance conditions) and is 
repeated through the trunks composing an 
established connection. The signal responding 
to a disconnect signal, but applied in the 
direction opposite to the direction of propaga- 
tion of the disconnect signal, may also be con- 
sidered a disconnect signal. 

2.1.10 disconnect timing: The timing of the 
period during which a hang-up signal is being 
received from the called end office and an off- 
hook signal is being received from the calling 
end office. 

2.1 .ll end office (EO): An EC switching sys- 
tem that terminates station loops and con- 
nects the loops to each other and to trunks. 

2.1.12 exchange carrier (EC): A carrier 
authorized to provide telecommunication ser- 
vices within one or more access service 
areas. 

2.1.13 facility code: A two-digit code (FC) 
used in the EC-to-IC Facility/Service Selective 
Signaling protocol and the IC-to-EC 
Facility/Service Selective Signaling protocol 
that identifies the type of facility requested. 

2.1.14 glare: Glare is the simultaneous, or 
near-simultaneous, seizure of two-way trunks 
at both ends. The unguarded interval between 
seizure of the trunk at one end and the conse- 
quent making busy of the trunk at the other 
end allows glare to occur. 

2.1.15 hang-up: Calling or called user place- 
ment of a telephone set or other unit of 

2.1.7 country code: A unique l-, 2-, or 3- telecommunications equipment in the quies- 
digit code assigned to countries in the World cent state. 
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2.1.16 hang-up signal: An on-hook signal 
sent from an end office toward the disconnect- 
control office indicating either calling or called 
user hang-up and requesting the connection 
be disconnected. The interface remains dedi- 
cated to the call until. the disconnect-control 
office responds to the hang-up signal. 

2.1.i7 interexchange carrier (IC): A carrier 
authorized to provide interexchange telecom- 
munications services within World Zone 1 
using the North American Numbering Plan. 

prior to completion of dialing by the calling 
user. 

2.1.25 point of termination (POT): The point 
of demarcation between carriers that estab- 
lishes the technical interface and division of 
operational responsibility. 

2.1.26 predesignation: An EC service pro- 
vided by suitably equipped end-office switch- 
ing systems that provides a carrier identifica- 
tion code for a calling user’s calls outside the 

2.1.18 international carrier (INC): A carrier access service area when they are dialed 

authorized to provide telecommunications ser- without a CAC. 

vices outside World Zone 1 using the interna- 
tional dialing plan; however, the carrier has 

2.1.27 service access code: The 3-digit 

the option of providing service to World Zone 
codes (SACS) in the NPA (N O/l X) format, 

1 points outside the forty-eight contiguous 
which are used as the first three digits of a lo- 

states of the United States. 
digit address in a North American Numbering 

‘. Plan dialing sequence. Althouoh NPA codes 
2.1.19 international routing code: A 3-digit are normal& used for the purpose of identify- 
code within the North American Numbering ing specific geographical areas, certain of 
Plan, beginning with 1, that classifies interna- these NPA codes have been allocated to iden- 
tional calls as requiring either regular or spe- tify generic services or to provide access 
cial handling. capability, and these are known as SACS. The 

2.1.20 maintenance timing: The timing of 
common trait, which is in contrast to an NPA 

the’period during which a hang-up signal is 
code, is that SACS are nongeographic. 

being sent by a switching entity to the discon- One of the key requirements associated with 
nect-control office before receiving a discon- an address containing a SAC is the ability to 
nect signal from the disconnect-control office. discern the appropriate carrier. To satisfy this 

2.1.21 multifrequency (MF) pulsing: Tone 
requirement and to alleviate confusion, the 

bursts of two out of six voice-band frequen- 
term SAC is subdivided into categories that 

ties that transmit ten numeric and five control 
characterize their carrier identification. 

signals. 
requirements. The following identify and 
describe those subdivisions: 

2.1.22 national number: The number identi- 
fying a calling user line within an area desig- 
nated by a country code. 

2.1.23 North American Numbering Plan 
(NANP): A plan for the allocation of unique 
lo-digit address numbers. The numbers con- 
sist of a 3-digit area (numbering plan area) 
code, a 3-digit office code, and a 4-digit line 
number. The plan also extends to format vari- 
ations (e.g., 3-digit and 7-digit address), pre- 
fixes (e.g., 1, 0, 01, and 01 l), and special 
code applications (e.g., Service Access 
Codes). See Bellcore “Numbering Plan and 
Dialing Procedures” in BOC Notes on the EC 
Networks - 1990. 

2.1.24 overlap pulsing: An arrangement for 
EC-to-IC outpulsing that allows seizure of the 
EC-to-IC trunk and initiation of outpulsing 

- ancillary carrier identification (lo- 
digit translation). This SAC category is 
accessed by the calling user dialing 
(l)+SAC+NXX+XXXX. For the present, 
O+SAC+NXX+XXXX is not permitted; howev- 
er, future application may allow this proce- 
dure. A CAC is not permitted. The full 1 O-dig- 
its (SAC+NXX+XXXX) are translated to 
determine the carrier: , 

- embodied carrier identification (6- 
digit translation). This SAC category is 
accessed by the calling user dialing 
(1 )+SAC+NXX+XXXX. For the present, 
O+SAC+NXXX+XXXX is not permitted; how- 
ever, future applications may allow this pro- 
cedure. A CAC is not permitted. A 6-digit 
translation (SAC+NXXX) is performed to 
determine the carrier; 
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‘- 

- 

- external carrier identification; This 
SAC category is accessed by the calling user 
dialing (CAC)+(O/l)+SAC+NXX+XXXX. The 
CAC or equivalent (predesignation) is direct- 
ly associated with this SAC. The carrier is 
determined by analysis of the CAC or by pre- 
designation. 

2.1.28 service code: A two-digit code (SC) 
used in the EC-to-IC Facility/Service Selective 
Signaling protocol and the IC-to-EC 
Facility/Service Selective Signaling protocol 
that identifies the type of service requested. 

2.1.29 World Numbering Plan: A plan creat- 
ed by the International Telegraph and 
Telephone Consultative Committee (CCITT) 
that provides each telephone subscriber with 
a unique number. Each world telephone num- 
ber consists of a country code followed by the 
national number. By international agreement, 
the number of digits in the country code plus 
national number is limited to a total of 12 dig- 
its currently, with a recommendation to 
increase the maximum length to 15 digits at 
the end of 1996. (See CCITT E.163, E.164, 
and E.165.) 

2.1%0 World Zone 1 (WZI): The group of 
countries in the World Numbering Plan that 
are identified by the single-digit country code 
“1 .” World numbering Zone 1 is defined in 
CCITT Recommendations E.163 and E.164 
and includes the following countries: 

Canada; United States of America, including 
Puerto Rico and the Virgin Islands; Jamaica; 
Antigua and Barbuda; Cayman Islands; 
British Virgin Islands; Bermuda; Bahamas 
(Commonwealth of the); Dominican Republic; 
Granada; Montserrat; St. Kitts; St. Lucia; and 
Saint Vincent and the Grenadines 

2.1.31 World Zone 1 region codes: A set of 
3-digit codes, beginning with 01, that identify 
countries and regions in World Zone 1. The 
codes occupy the country code position in the 
country address fields of calls from within the 
forty-eight contiguous states of the United 
States to destinations in World Zone 1 but 
outside the forty-eight contiguous states of the 
United States. 

2.1.32 950+XxX: A carrier access code for 
obtaining switched access to interexchange 
carriers where (1) the calling user accesses 
the IC and passes the address information, if 
any, in two distinct operations; (2) the calling 

user usually uses in-band signals to pass the 
address, if any, to the IC; and (3) the EC does 
not repeat the address information. The XXXX 
fAgits are the carrier identification code for the 

2.2 Abbreviations 

CAMA 

CCITT 

CMC 

EANAOS 

EAIOS 

EC 

E-l 

EO 

IC 

INC 

LERG 

MF 

NAPA 

OS 

oss 

POT 

WZl 

centralized automatic message 
accounting 

International Telegraph and 
Telephone Consultative Commit-. 
tee 

cellular mobile carrier 

exchange access North American 
operator services 

exchange access international 
operator services 

exchange carrier 

exchange-interexchange 

end office 

interexchange carrier 

international carrier 

Local Exchange Routing Guide 

multifrequency 

North American Numbering Plan 

operator system 

operator services system 

point of termination 

world zone 1 

2.3 Notations 

The notations used for symbols, digits, and 
codes in the text, tables, and figures of this 
standard are given in table 1. 

3 E-l interface 

3.1 Description 

3.1 .I Location 

The interface is located in a trunk between an 
EC switching system in an access service 
area and an IC switching system; hence, an 
E-l interface provides IC access on a trunk- 
signaling basis to the EC switching system. 
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3.1.2 Characteristics 

The interface has the following characteristics: 

- Except for some exchange access signal- 
ing protocols for operator services, the call- 
ing user indicates the carrier network that will 
be accessed by one of the following: 

- Dialing a carrier access code; 

- Not dialing a carrier access code and, 
thereby, using the predesignated carrier; 

- Dialing some type of Service Access 
Code (SAC) and associated digits that 
indicate the carrier. 

For some exchange access signaling proto- 
cols for operator services, additional informa- 
tion, such as the preferred carrier of the num- 
ber to be charged for the call may also be 
used (see 1 .l, third paragraph); 

- Individual-channel signaling is employed 
across the interface; 

- With signaling protocols for interface 
seizures in the IC-to-EC direction, answer 
supervision is provided; 

=- With signaling protocols for interface - 

seizures in the EC-to-IC direction, answer 
supervision is provided except when the con- 
nect/hold signal is specified in the signaling 
protocol specification (clause 4) for some 
calls using some of the exchange access sig- 
naling protocols for operator services; 

- Test-line access is provided in both the 
IC-to-EC direction and the EC-to-IC direc- 
tion. 

3.2 Interface protocols 

3.2.1 General 

3.2.1.1 Signals 

The following signals establish, maintain, and 
disconnect a connection through the interface: 

- Seizure; 

- Winks; 

- 2-out-of-6 multifrequency (MF) pulses; 

- ANI request; 

- Call progress information; 

- Answer; 

- Disconnect; 

- Interoffice flash: 

- Ringback; 

- Reverse make busy; 

- Coin control (collect, return, operator 
attached, and operator released); 

- Connect/hold. 

3.2.1.2 Protocols 

The set of rules that govern the sequence and 
separation in time of the signals is the signal- 
ing protocol. Since different protocols are 
needed to establish different types of connec- 
tions, there are several signaling protocols. 
This standard specifies the following protocols: 

- Exchange Access North American 
Signaling: The following are the prominent 
characteristics of the protocol: 

- Carrier access code is CAC digits; 

- Identification field is before address 
field; 

- Address conforms with North 
American Numbering Plan; 

- Exchange Access International Signaling: 
The following are the prominent characteris- 
tics of the protocol: 

- Carrier access code is CAC digits; 

- Two pulsing stages are used; 

- Address conforms with International 
Dialing Plan; 

- Exchange Access Cut-Through Signaling: 
The following are the prominent characteris- 
tics of the protocol: 

- Carrier access code is CAC digits; 

- EC does not forward an address field; 

- Any IC-required calling-user-to-IC sig- 
naling is accomplished through the EC’s 
voiceband channel. 

- EC-to-/C Facility/Service Selective 
Signaling: The following are the prominent 
characteristics of the protocol: 

- Carrier access code is CAC digits; 

- Identification field is before address 
field; 
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- Address information need not con- 
form with North American Numbering 
Plan; 

Address field contains a Service Code 
CSC), a Facility Code (FC), or both; 

- Operator Services Signaling: The follow- 
ing.are the prominent characteristics of the 
protocol: 

- Carrier access code is CAC digits; 

- Requires separate trunk group from 
those using other protocols; 

- Address field is before identification 
field; 

- Signaling includes ANI-request, coin- 
control, ringback, and reverse-make-busy 
signals; 

-‘* Exchange Access North American 
Operator Services with Basic lnforma tion 
(EANAOS/Basic) Signaling: The following 
are the prominent characteristics of the pro- 
tocol : 

- Carrier access code is CAC digits; 

” Identification field is before address 
field; 

- Address conforms with North 
American Numbering Plan or F/SSS 
address formats; 

- Additional signaling, such as con- 
nect/hold, coin-control, and ringback sig- 
naling, is provided. 

- Exchange Access North American 
Operator Services with Expanded information 
(EANAOS/Expanded) Signaling:The following 
are the prominent characteristics of the pro- 
tocol : 

- Carrier access code is CAC digits; 

- Field order is identification field, 
address field, and charge field; 

- Address conforms with North 
American Numbering Plan or F/SSS 
address formats; 

- Additional signaling, such as con- 
nect/hold. coin-control, and ringback sig- 
naling, is provided; 

- Exchange Access International Operator 
Services with Basic Information (EAIOS/ 

Basic) Signaling: The following are the 
prominent characteristics of the protocol: 

- Carrier access code is CAC digits; 

- Two pulsing stages are used; 

- Address conforms with International 
Numbering Plan; 

- In the second stage, the identification 
field is before address field; 

- Additional signaling, such as con- 
nect/hold, coin-control, and ringback sig- 
naling, is provided. 

- Exchange Access In terna tional Operator 
Services with Expanded information 
(EAIOS/Expanded) Signaling: The following 
are the prominent characteristics of the pro- 
tocol : 

- Carrier access code is CAC digits; 

- Two pulsing stages are used; 

- Address conforms with International 
Numbering Plan; 

- In the second stage, the field order is 
identification field, address field, and 
charge field; 

- Additional signaling, such as con- 
nect/hold, coin-control, and ringback sig- 
naling, is provided. 

- /C-to-EC Access Signaling: The following 
are the prominent characteristics of the pro- 
tocol : 

- Similar call progress information as 
preceding EC-to-IC protocols except for 
reversal of direction and, possibly, the 
carrier responsible for providing call 
progress information; 

- Answer supervision provided from the 
EC to the IC. 

- /C-to- EC Facility/Service Selective 
Signaling: The following are the prominent 
characteristics of the protocol: 

- Similar call progress information as 
preceding EC-to-IC protocols except for 
the reversal of direction and, possibly, the 
carrier responsible for providing call 
progress information: 

- Answer supervision provided from the 
EC to IC; 
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- Address field contains an SC, FC, or 
both; 

- Address information need not con- 
form to the North American Numbering 
Plan for some SCs. 

3.2.2 Protocol combinations 

The interface protocols identified in 3.2.1 .2 
specify the sequence of interactions for estab- 
lishing an individual connection. The protocols 
identified allow the use and identification of 
different protocols for successive calls on the 
same trunk. Thus, a trunk group may carry a 
number of protocols. When this occurs, the 
switching systems must be capable of identify- 
ing and accommodating the protocol being 
used on each individual call.‘) 

The identification of which protocol or proto- 
cols are used on a specific trunk group, on 
specific trunk group types, or in specific geo- 
graphic areas is not contained in this standard 

The protocols may be used on a trunk or trunk 
group individually or in combinations with the 
following exceptions: 

-- The Operator Services Signaling protocol 
(specified in 4.5) shall be placed on a sepa- 
rate trunk group; 

- A type of call (e.g., a 0+ call type with 
CAC dialed before the 0, a 1 O-digit North 
American address, and placed from a coin 
station) that has an EC-to-IC signaling 
sequence specified in more than one proto- 
col shall use only one of the protocols. For 
these trunks or trunk groups, mutual EC and 
IC agreements shall specify which signaling 
protocol shall be used for the particular type 
of call. The EC shall indicate to the IC the 
type of call, and the IC shall detect the type of 
call, by using one or more of the following 
signals that are contained in the signaling 
protocols: 

- The number of digits in each field but 
especially the first field; 

- The first two digits in the first field of 
calls using the North American 
Numbering Plan address, and the second 

field of calls using the International 
Numbering Plan address; 

- The presence or absence of a O-prefix 
digit in the address field; 

- Whether a SAC code is present in the 
NPA position of a lo-digit address in the 
address field. 

- The international signaling protocols 
(4.2, 4.3, 4.8 and 4.9) with a country-address 
field containing a 3-digit INC carrier identifi- 
cation code subfield and those with a coun- 
try-address field containing a 4-digit INC car- 
rier identification code subfield shall not be 
used on the same trunk or trunk group. 
Mutual EC and IC agreements shall specify 
which type of international signaling protocol 
shall be used for all the international signal- 
ing protocols carried on a trunk or trunk 
group. 

3.2.3 Notations within protocol specifica- 
tions 

Table 1 gives the notation conventions used in 
this standard. 

4 Protocols 

4.1 Exchange Access North American 
Signaling 

4.1 .l Base specifications 

4.1 .l .l General Description 

In the Exchange Access North American 
Signaling protocol, IC connotes IC or consoli- 
dated carrier, and not INC. The Exchange 
Access North American Signaling protocol 
shall use a pulsing stream that consists of two 
fields of MF pulses. The first field transmitted 
shall contain the calling user’s identification 
number, which is used for billing purposes. 
This first field is the identification field. The 
second MF-pulse field shall contain the called 
telephone number. This field is the address 
field. This protocol shall have the identification 
field pulsed forward to the IC before the called 
number. 

‘1 When the EC and IC switching equipment are capable and the EC and IC mutually agree, the different call 
types specified in a protocol may also he placed on separate trunk groups and the trunk group used to identi- 
fy the call types. 
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These two fields may be presented to the IC 
as follows: 

- In an overlap pulsing format 2); 

- In a non-overlap pulsing format.3) 

For the disconnect sequence, the disconnect- 
control office shall be on the EC side of the E-l 
interface. 

4.1 .1.2 Nominal sequence 

The nominal EC-to-K call signaling sequence, 
assuming overlap pulsing, shall be as follows: 

a) After receipt from the calling user of all 
but the last 4 digits of the called number, the 
EC shall initiate actions to seize a trunk to the 
IC; 

b) The IC shall respond to the trunk seizure 
with a wink-start signal when it is ready to 
r&eive pulsing; 

c) Upon receipt of the wink-start signal from 
the IC, the EC shall start outpulsing the iden- 
tification field. MF pulsing shall be used; 

d) When the calling user completes dialing 
and upon completion of outpulsing of the 
id%tification field, the EC shall outpulse the 
address field; 

e) When the IC has received all of the puls- 
ing information, it shall respond with an 
acknowledgment-wink signal; 

f) After outpulsing, or upon receipt of the 
acknowledgment-wink signal, the EC shall 
connect the talking path from the calling user 
to the IC; 

g) The IC shall provide call progress tones 
and announcements; 

h) When the called user answers, the 
answer off-hook signal shall be sent from the 
IC to the originating EC; 

i) Depending on whether the EC or the IC 
initiates call clearing, one of the following two 
sequences shall occur: 

1) If the EC is the first to be finished with 
the call (e.g., because of calling user 
hang-up), the following shall occur: 

ANSI T1.104-1991 

i) The EC shall terminate use of the 
talking path through the interface, 
should clear the EC connection, and 
shall send an EC disconnect signal 
(on-hook) to the IC; 

ii) When the IC detects the EC dis- 
connect signal, the IC shall send the 
IC disconnect signal (on-hook) to the 
EC and should clear the IC connec- 
tion. 

2) If the IC is the first to be finished with, 
the call (e.g., because of called user 
hang-up), the following shall occur: 

i) The IC shall send a hang-up sig- 
nal (on-hook) to the EC. The interface 
shall remain dedicated to the call, but 
the IC may interrupt the talking path 
through the interface to the EC; 

ii) When the EC receives the IC 
hang-up signal and determines that 
disconnect should occur (e.g., when 
the disconnect-control office either 
receives the calling user hang-up sig- 
nal or the EC disconnect timing inter- 
val expires), the EC (a) shall send the 
EC disconnect signal (on-hook) to the 
IC, (b) shall terminate use of the inter- 
face for the call, and (c) should clear 
the EC connection. 

3) Upon receipt of the EC disconnect 
signal, the IC shall terminate use of the 
interface for the call and should clear the 
IC connection. 

4.1.2 Distinguishing characteristics 

The following are the distinguishing character- 
istics of the Exchange Access North American 
Signaling protocol determined from comparing 
the signaling protocols in clause 4 of this stan- 
dard: 

- The interface seizure signal is sent from 
the EC to the IC; 

- The protocol can appear on trunks that 
also use other EC-to-IC exchange access 
protocols; 

2, Call setup time is minimized through the use of overlap pulsing, which permits the initiation of pulsing to 
the IC before the calling user has completed dialing. 

3, Where locally allowed and offered. 
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- Either 0, 5, or 12 digits are between the 
KPV and ST signals in the first MF-pulsing 
field (identification field); 

- The ST signal (no primes) ends the iden- 
tification field; 

- The KP signal (no primes) starts the 
address field. 

4.1.3 Specific example 

A specific example of a call using the 
Exchange Access North American Signaling 
protocol is shown in figure 1. 

4.1.4 Variations 

4.1.4.1 Call types 

The Exchange Access North American 
Signaling protocol shall accommodate the fol- 
lowing call types in the EC-to-IC direction: 

-” For completion in a distant access ser- 
vice area of World Zone 1; 

- To service access codes; 

- For assistance by the IC; 

- For completion in home access service 
a%a; 

- For test calls. 

Depending upon the connection requested by 
the calling user, there are small variations in 
the MF-pulse fields crossing the interface. 
These variations are summarized in table 2. 

4.1.4.2 1+ Dialing 

Table 2 shows that it may, or may not, be nec- 
essary for the calling user to dial the 1 prefix. 
The North American Numbering Plan (see 
Bellcore “Numbering Plan and Dialing 
Procedures” in BOC Notes on the LEC 
Networks-7990) provides for the use of the 
prefix 1 in the following situations: 

- To route calls to Centralized Automatic 
Message Accounting (CAMA) for the record- 
ing of billing information for the call when 
appropriate facilities do not exist in the end 
office; 

- To achieve dialing uniformity from the 
calling user’s perspective over a geographic 
area with high community of interest; 

- To indicate that the called number is 
located in a different Numbering Plan Area 
(NPA) than the calling line. 

The EC establishes the dialing plan for the 
access service area and determines whether 
or not the prefix 1 is to be dialed. 

4.1.4.3 Call characteristic indicators 

The KPV signals in table 2 shall be used for 
call characteristic indicator signaling. The fol- 
lowing are illustrative examples of uses: 

- The type of calling user station dial sig- 
naling (i.e., dial pulse or DTMF) used on the 
call; 

- Whether the accessed IC is the same as 
the billing number’s predesignated IC (i.e., 
accessed IC matches billed number’s pre- 
designated IC or not). 

Table 3 gives illustrative examples of the 
assignment of KPV signals. 

4.1.4.4 Interexchange assistance 

The following routing is used for assistance: 

- The 0+ call types route to the predesig- 
nated IC without the calling user dialing the 
CAC carrier access code only for destination 
codes outside the access service area; 

- 0 dialed calls route to an EC operator; 

- 00 dialed calls route to the predesignated 
IC without the calling user dialing the CAC 
carrier access code. 

4.1.4.5 Calls to home access service area 

Calls destined for completion to lines in the 
same access service area as the calling user 
are typically not forwarded to the IC unless the 
calling user dials the IC’s access code. 

4.1.4.6 Service access codes 

Except for external carrier identification SACS, 
the calling user does not dial the carrier 
access code to reach the SAC. 

4.1.4.7 Test calls 

On test calls, the IC shall respond to the 
address field with only the answer signal, 
rather than the signal sequence acknowledg- 
ment-wink signal followed by answer. 

4.1.4.8 Disconnect sequence 

The IC may send a request to cancel the IC- 
initiated call clearing sequence and to reestab- 
lish the talking path through the interface to 
the EC by removing the IC hang-up signal. 
The EC shall honor the request if the signal 
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arrives before the EC initiates the EC discon- 
nect sequence. 

4.1.5 Options 

4.1.5.1 Call characteristic indicators 

By mutual EC and IC agreement, none, one, or 
both of the call characteristic indicators shall 
be provided. 

4.1.5.2 Automatic number identification 
(ANU 

It shall be optional whether or not ANI is provid- 
ed.4) 

If ANI is provided, the identification field shall 
contain two subfields: (1) the II code, and (2) 
the billing number of the calling line. Example 
assignments of II codes are given in table 4. 
With II codes of 01 or 02, the identification field 
sha,ll be KPV+Ol +NPA+ST or KPV+02+NPA+ST, 
respectively. 

If the without-AN1 option is selected, the identi- 
fication field shall be KPV+ST. 

4.1.6 Time limits 

4.1 .&I Wink-start signal 

The IC shall complete the wink-start signal 
within 3.5 seconds of the trunk seizure. 

4.1.6.2 Wink-start signal guard 

The end of the wink-start signal shall occur no 
sooner than 210 milliseconds after receipt of 
the incoming seizure signal. The IC shall be 
prepared to receive MF pulses 35 milliseconds 
after the end of the wink-start signal. The EC 
shall begin MF pulsing no sooner than 50 mil- 
liseconds after the end of the wink-start signal. 

4.1.6.3 Interval between identification and 
address fields 

This interval shall be a minimum of 58 millisec- 
onds. It may be much longer when the EC is 
providing overlap pulsing because the EC may 
have to wait for the calling user to finish dial- 
ing. 

4.1.6.4 Acknowledgment-wink signal 

The IC shall respond with the acknowledg- 
ment-wink signal between 200 milliseconds 
and 3.5 seconds after receipt of the complete 

4, Receipt of ANI is currently an IC option. 

ANSI Tl .104-l 991 

address field. The IC should not attempt to use 
the talking path for communication with the 
calling user prior to returning the acknowledg- 
ment-wink signal.5) 

4.1.6.5 Answer 

The IC shall provide an on-hook state continu- 
ing for at least 250 milliseconds between the 
acknowledgment-wink signal and the steady 
off-hook signal indicating called party answer. 

4.1.6.6 Disconnect timing interval 

After receiving the IC hang-up signal, the EC 
disconnect-control office shall initiate a discon- 
nect timing interval that shall be between 10 
and 12 seconds in length. 

4.1.6.7 Maintenance timing interval 

After sending the IC hang-up signal in an IC- 
initiated call clearing sequence, the IC may ini- 
tiate a maintenance timing interval that shall 
be a minimum of 30 seconds. 

4.1.6.8 Trunk guard interval 

On IC-initiated call clearing sequences, the EC 
shall not send a new interface seizure signal 
for a minimum of 750 milliseconds after the EC 
sends the EC disconnect signal (on-hook). On 
EC-initiated call clearing sequences, the EC 
shall not send a new interface seizure signal 
for a minimum of 750 milliseconds after the EC 
disconnect signal (on-hook). On an EC-initiat- 
ed call clearing sequence on a two-way trunk, 
the IC shall not send a new interface seizure 
signal for a minimum of 750 milliseconds after 
the IC returns the IC disconnect signal (on- 
hook). 

4.1.7 Incomplete calls and irregularities 

4.1.7.1 Invalid code 

If an invalid code is received by the IC from 
the EC, the IC shall wait until all stages of sig- 
naling are received from the EC and shall 
return an acknowledgment-wink signal. The IC 
shall then return an announcement or tone. 

4.1.7.2 All trunks busy 

If a trunk from the EC to the IC cannot be 
seized because all trunks to the IC are busy, 
the EC shall return an announcement or tone 
to the calling user. 

5, For Feature Group D Switched Access Service, the EC establishes the talking path within 1.2 seconds fol- 
lowing receipt of the acknowledgment-wink signal. 
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4.1.7.3 No acknowledgment-wink signal 

If the acknowledgment-wink signal from the IC 
is not received within 4 seconds after comple- 
tion of outpulsing the address field, the trunk 
to the IC may be restored to on-hook and an 
announcement or tone returned to the calling 
user. 

4.l.j.4 False answer 

If the IC responds to seizure on one-way 
trunks with an off-hook longer than 350 mil- 
liseconds instead of a wink-start signal, the EC 
shall release the connection to the IC and 
shall return an announcement or tone to the 
calling user. 

4.1.7.5 Glare 

With wink-start signal operation, a switching 
system expects another switching system to 
respond to a seizure by returning an off-hook 
wink-start signal. If the returned off-hook sig- 
nal on a two-way trunk lasts beyond 350 mil- 
liseconds, a glare condition shall be interpret- 
ed. 

The glare convention applicable at the E-l 
in&&face shall be that IC-to-EC calls are given 
preference over EC-to-IC calls. This conven- 
tion gives IC-to-EC calls preference because 
they have usually traversed another exchange 
network plus the IC’s network and are nearing 
completion. 

When the EC detects glare, the EC shall aban- 
don the request and retry the call on another 
trunk. When the IC detects glare, the IC shall 
wait for the incoming off-hook to change to on- 
hook, then it shall proceed with the call proto- 
col in the normal manner. 

4.1.7.6 Maintenance call clearing 

If the IC does not receive an EC disconnect 
signal before an IC maintenance timing inter- 
val expires, the IC may terminate use of the 
interface for the call, clear the IC connection, 
and, on two-way trunks, make the 
unavailable for IC-to-EC interface 
until the EC disconnect is received. 

4.2 Exchange Access International 

4.2.1 Base specifications 

4.2.1 .l General description 

The Exchange Access International 
protocol shall use two-stage pulsing 

interface 
seizures 

Signaling 

f) If the calling user has completed dialing 
by the end of the identification field, the iden- 
tification field shall be immediately followed 
by the address field. If, however, the calling 
user has not finished dialing, there shall be a 
delay (until dialing is completed) before out- 
pulsing the address field. 

g) When the INC has received all three 
fields of MF pulses, it shall respond with an 
acknowledgment-wink signal; 

Signaling h) After outpulsing, or upon receipt of the 
to handle acknowledgment-wink signal, the EC shall 

more numerical information than Exchange 
Access North American Signaling protocol. 
Pulsing stages shall require an INC response 
between the stages. A pulsing stage may con- 
tain two fields of pulses. In effect, Exchange 
Access International Signaling adds a pulsing 
stage that contains the country address field 
ahead of a pulsing stage roughly correspond- 
ing to Exchange Access North American 
Signaling. The country address field in the first 
MF-pulsing stage shall contain the country 
code and carrier identification code. 

_ 

For the disconnect sequence, the disconnect- 
control office shall be on the EC side of the E-l 
interface. 

4.2.1.2 Nominal sequence 

The nominal EC-to-INC call signaling 
sequence, assuming overlap pulsing, shall be 
as follows: 

a) After the calling user has dialed the 
desired country code, the EC shall initiate 
action leading to seizure of a trunk to the 
INC; 

b) The INC shall respond to the trunk 
seizure with a wink-start signal when it is 
ready to receive pulsing; 

c) Upon receipt of the wink-start signal from 
the INC, the EC shall outpulse the country 
address field to the INC; 

d) The INC shall respond to receipt of this 
first stage of pulsing with a second-wink sig- 
nal; 

e) Upon receipt of the second-wink signal 
from the INC, the EC shall outpulse the iden- 
tification field. The identification field shall be 
the same as for exchange access North 
American signaling; 
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L 

L 

connect the talking path from the calling user 
to the INC; 

i) The INC shall provide call progress tones 
and announcements; 

j) When the called user answers, the 
answer off-hook signal shall be sent from the 
INC to the originating EC; 

k) Depending on whether the EC or the INC 
initiates call clearing, one of the following two 
sequences shall occur: 

1) If the EC is the first to be finished with 
the call (e.g., because of calling user 
hang-up), the following shall occur: 

i) The EC shall terminate use of the 
talking path through the interface, 
should clear the EC connection, and 

‘. shall send an EC disconnect signal 
(on-hook) to the INC; 

ii) When the INC detects the EC dis- 
connect signal, the INC shall send the 
INC disconnect signal (on-hook) to 
the EC and should clear the INC con- 

‘%- nection. 

2) If the INC is the first to be finished 
with the call (e.g., because of called user 
hang-up), the following shall occur: 

i) The INC shall send a hang-up 
signal (on-hook) to the EC. The inter- 
face remains dedicated to the call, but 
the INC may interrupt the talking path 
through the interface to the EC: 

ii) When the EC receives the INC 
hang-up signal and determines that 
disconnect should occur (e.g., when 
the disconnect-control office either 
receives the calling user hang-up sig- 
nal or the EC disconnect timing inter- 
val expires), the EC (a) shall send the 
EC disconnect signal (on-hook) to the 
INC, (b) shall terminate use of the 
interface for the call, and c) should 
clear the EC connection; 

iii) Upon receipt of the EC discon- 
nect signal, the INC shall terminate 
use of the interface for the call and 
should clear the INC connection. 

4.2.2 Distinguishing characteristics 

The following are the distinguishing character- 
istics of the Exchange Access International 

Signaling protocol determined from comparing 
the signaling protocols in clause 4 of this stan- 
dard: 

- The interface seizure signal is sent from 
the EC to the INC; 

- The protocol can appear on trunks that 
also use other EC-to-INC exchange access 
protocols; 

- There are either 9 or 10 digits between 
the KP and ST signals in the first MF-pulsing. 
field (country address field); 

- The ST signal (no primes) ends the iden- 
tification field; 

- The KP signal (no primes) starts the 
address field. 

4.2.3 Specific example 

A specific example of a call using the 
Exchange Access International Signaling pro- 
tocol is shown in figure 2. 

4.2.4 Variations 

4.2.4.1 Call types 

The Exchange Access International Signaling 
protocol shall be used for the following call 
types: 

- EC-to-INC calls for completion outside 
World Zone 1; 

- INC-assisted EC-to-INC calls for comple- 
tion outside World Zone 1; 

- EC-to-INC calls for completion inside 
World Zone 1 but outside the contiguous 
forty-eight states; 

- INC-assisted EC-to-INC calls for comple- 
tion in World Zone 1 ; 

- EC-to-INC calls to Service Access 
Codes. 

Depending upon the connection requested by 
the calling user, there are small variations in 
the MF-pulse fields crossing the interface. 
These variations are summarized in table 5. 

4.2.4.2 International system routing codes 

The three 1 NX digits in the country address 
field are used to classify the call as requiring 
either regular or special handling. 

4.2.4.3 Carrier Identifier 

The 3- or 4-digit CIC in the country address 
field shall designate the INC. 
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4.2.4.4 Country code 

The three CCC digits in the country address 
field shall be the country code for the destina- 
tion country, padded as necessary to 3 digits 
by leading zeros. 

4.2.4.5 National number 

The-NN digits in the address field shall be the 
National Number. The CC country code plus 
the NN National Number shall be limited to a 
maximum of 12 digits in length. 

4.2.4.6 World Zone 1 

An international-only INC may serve portions 
of World Zone 1 that are outside the forty-eight 
contiguous states of the United States. For 
those calls to be completed in World Zone 1, 
the digits in the country code position shall be 
OlR. The OlR term shall be interpreted as fol- 
low%: The “1” is the country code for World 
Zone 1, and is padded with a leading zero. 
The “R” distinguishes among calls to various 
regions (based on NPAs) outside the forty- 
eight contiguous states of the United States, 
but in World Zone 1. 

4.2&7 Call characteristic indicators 

Same as corresponding subclause in EANA 
Signaling protocol except reference is table 5 
and INC replaces IC. 

4.2.4.6 INC assistance 

The following routing is used for assistance: 

- The 0+ call types route to the predesig- 
nated INC without the calling user dialing the 
CAC carrier access code only for destination 
codes outside the access service area; 

- 0 dialed calls route to an EC operator; 

- 00 dialed calls route to the predesignated 
INC without the cal!ing user dialing the CAC 
carrier access code; 

- CAC+O- or 00 call routed to a consolidat- 
ed carrier shall use Exchange Access North 
American Signaling (see table 2), rather than 
International Signaling. 

4.2.4.9 Disconnect sequence 

The INC may send a request to cancel the 
INC-initiated call-clearing sequence and to 
reestablish the talking path through the inter- 
face to the EC by removing the INC hang-up 
signal. The EC shall honor the request if the 

signal arrives before the EC initiates the EC 
disconnect sequence. 

4.2.5 Options 

4.2.5.1 Carrier class 

For international-only INCs, the Exchange 
Access International Signaling protocol shall 
apply as described. For consolidated carriers, 
the Exchange Access International Signaling 
protocol shall apply only to calls destined for 
completion outside World Zone 1. Calls for 
handling by consolidated carriers destined for 
completion within World Zone 1 shall use the 
Exchange Access North American Signaling 
protocol. 

4.2.5.2 Call characteristic indicators 

Same as corresponding subclause in EANA 
Signaling protocol except INC replaces IC. 

4.2.5.3 Automatic number identification 

Same as corresponding subsection in EANA 
Signaling protocol except INC replaces IC. 

4.2.6 Time limits 

4.2.6.1 Wink-start signal 

When the INC is ready to receive the first 
stage of outpulsing for an international call 
from the EC, it shall return a wink-start signal 
to the EC. The INC shall complete the wink- 
start signal within 3.5 seconds from the time of 
seizure of the trunk. 

4.2.6.2 Second-wink signal 

After receiving the wink-start signal, the EC 
shall send the first-stage pulsing (the country 
address field) to the INC. In response, the INC 
shall return a second-wink signal to the EC. As 
delivered to the EC, this second-wink signal 
may be of nonstandard length. It shall be 
between 140 milliseconds and 1 second. The 
l-second upper bound is to provide appropri- 
ate margin when the second-wink signal will 
be repeated through successive switches. This 
(response to first-stage pulsing) second-wink 
signal shall be returned by the INC after a 
delay of no less than 700 milliseconds and no 
greater than 11.5 seconds. If this second-wink 
signal is not returned within 11.5 seconds to 
the EC, a time-out may occur. If time-out 
occurs, the EC shall release the trunk, and 
return an announcement or tone to the calling 
user. - 
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4.2.6.3 Pulsing 4.2.7 Incomplete calls and irregularities 

After receiving the second-wink signal from the 4.2.7.1 Invalid code 
INC, the ECshall transmit the identification 
field and the address field to the INC. The 
transmission of the identification field should 
be almost immediately followed by the outpuls- 
ing of the address (called number) field unless 
overlap outpulsing is being used and the call- 
ing user hasn’t finished dialing. In the latter 
case, outpulsing of the address field shall be 
delayed until the calling user finishes dialing . 

4.2.6.4 Acknowledgment-wink signal 

After receiving the address field, the INC shall 
return an acknowledgment-wink signal to the 
EC.5) The acknowledgment-wink signal dura- 
tion, as delivered to the EC, shall be between 
140 milliseconds and 1 second. The INC shall 
retucn the acknowledgment-wink signal to the 
interface within 7.5 seconds. 

4.2.6.5 Answer 

If answer is not received within 5 minutes after 
the acknowledgment-wink signal, the connec- 
tion to the INC shall be released. 

4.2.4Q.6 Disconnect timing interval 

After receiving the INC hang-up signal, the EC 
disconnect-control office shall initiate a discon- 
nect timing interval that shall be between 10 
and 12 seconds in length. 

If an invalid code is received by the INC from 
the EC, the INC shall wait until all stages of 
signaling are received from the EC and shall 
return an acknowledgment-wink signal. The 
INC shall then return an announcement or 
tone. 

4.2.7.2 False answer 

If the INC responds to seizure on one-way 
trunks with an off-hook longer than 350 mil- 
liseconds instead of a wink-start signal, the EC 
shall release the connection to the INC and 
shall return an announcement or tone to the 
calling user. 

4.2.7.3 All trunks busy 

If a trunk from the EC to the INC cannot be 
seized because all trunks to the INC are busy, 
the EC shall return an announcement or tone 
to the calling user. 

4.2.7.4 Maintenance call clearing 

If the INC does not receive an EC disconnect 
signal before an INC maintenance timing inter- 
val expires, the INC may terminate use of the 
interface for the call, clear the INC connection, 
and, on two-way trunks, make the interface 
unavailable for INC-to-EC interface seizures 
until the EC disconnect is received. 

4.2.6.7 Maintenance timing interval 4.3 Exchange Access Cut-Through Signaling 

After sending the INC hang-up signal in an 4.3.1 Base specifications 

INC-initiated call clearing sequence, the INC 4.3.1 .l General description 
may initiate. a maintenance timing interval 
that shall be a minimum of 30 seconds. The Exchange Access Cut-Through Signaling 

protocol provides a simple procedure for call- 
4.2.6.8 Trunk guard interval ing users to establish a direct voiceband com- 

On INC-initiated call clearing sequences, the 
EC shall not send a new interface seizure sig- 
nal for a minimum of 750 milliseconds after the 
EC sends the EC disconnect signal (on-hook). 
On EC-initiated call clearing sequences, the 
EC shall not send a new interface seizure sig- 
nal for a minimum of 750 milliseconds after the 
EC disconnect signal (on-hook). On an EC-ini- 
tiated call clearing sequence on a two-way 

munications channel to an IC. Calling users 
dialing CAC+# are “cut through” the EC net- 
work to an IC’s POT. The IC shall receive an 
identification field from the EC. All other infor- 
mation shall be obtained directly from the call- 
ing user over the voiceband channel. 

For the disconnect sequence, the disconnect- 
control office shall be on the EC side of the E-l 
interface. 

trunk, the INC shall not.send a new interface 
seizure signal for a minimum of 750 millisec- 

4.3.1.2 Nominal sequence 

onds after the INC returns the INC disconnect The nominal originating sequence shall be as 
signal (on-hook). follows: 
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a) After receipt from the calling user of 
CAC+#, the EC shall start action to seize a 
trunk to the IC; 

b) The IC shall respond with a wink-start 
signal ; 

c) Upon receipt of the wink-start signal, the 
EC shall MF pulse the identification field 
(KPV+II+ANI+STlP), if ANI option is 
requested by the IC; 

d) The IC shall respond with an acknowl- 
edgment-wink signal; 

e) Upon receipt of the acknowledgment- 
wink signal, the EC shall cut through the con- 
nection and the IC may converse with the 
calling user. The IC should not attempt to use 
the connection for transmission of dial tone 
or other voiceband communication until after 
the acknowledgment-wink signal is returned; 

f) When the request for service is 
answered, the IC shall return answer supervi- 
sion; 

g) Depending on whether the EC or the IC 
initiates call clearing, one or the following two 
sequences shall occur: 

1) If the EC is the first to be finished with 
the call (e.g., because of calling user 
hang-up), the following shall occur: 

i) The EC shall terminate use of the 
talking path through the interface, 
should clear the EC connection, and 
shall send an EC disconnect signal 
(on-hook) to the IC; 

ii) When the IC detects the EC dis- 
connect signal, the IC shall send the 
IC disconnect signal (on-hook) to the 
EC and should clear the IC connec- 
tion. 

2) If the IC is the first to be finished with 
the call (e.g., because of called user 
hang-up), the following shall occur: 

i) The IC shall send a hang-up sig- 
nal (on-hook) to the EC. The interface 
remains dedicated to the call, but the 
IC may interrupt the talking path 
through the interface to the EC; 

ii) When the EC receives the IC 
hang-up signal and determines that 
disconnect should occur (e.g., when 

the disconnect-control office either 
receives the calling user hang-up sig- 
nal or the EC disconnect timing inter- 
val expires), the EC (a) shall send the 
EC disconnect signal (on-hook) to the 
IC, (b) shall terminate use of the 
interface for the call, and (c) should 
clear the EC connection; 

iii) Upon receipt of the EC disconnect 
signal, the IC shall terminate use of 
the interface for the call and should 
clear the IC connection. 

4.3.2 Distinguishing characteristics 

The following are the distinguishing character- 
istics of the Exchange Access Cut-Through 
Signaling protocol determined from comparing 
the signaling protocols in clause 4 of this stan- 
dard: 

- The interface seizure signal is sent from 
the EC to the IC; 

- The protocol can appear on trunks that 
also use other EC-to-IC exchange access 
protocols; 

- The ST1 P signal ends 
field. 

4.3.3 Specific example 

A specific example of a 

the identification 

call using the 
Exchange Access Cut-Through Signaling pro- 
tocol is shown in figure 3. 

4.3.4 Variations 

4.3.4.1 Call types 

The Exchange Access Cut-Through Signaling 
protocol shall accommodate the following call 
types: 

- Cut-Through originating calls to interex- 
change carriers; 

- Cut-Through originating calls to interna- 
tional carriers. 

The variations in the MF-pulse field based on 
the receiving carrier classification are summa- 
rized in table 6. 

4.3.4.2 Call characteristic indicators 

Same as corresponding subclause in EANA 
Signaling protocol except reference is table 6. 
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4.3.4.3 Disconnect sequence 

The IC may send a request to cancel the IC-initiat- 
ed call clearing sequence and to reestablish the 
talking path through the interface to the EC by 
removing the IC hang-up signal. The EC shall 
honor the request if the signal arrives before the 
EC initiates the EC disconnect sequence. 

4.3.5 Options 

4.3.5.1 Carrier class 

The pulsing output from the EC shall take one 
or the other of the two forms shown in table 6 
depending upon whether the carrier indicated 
by the carrier identification code is an interex- 
change (or consolidated) carrier or an interna- 
tional-only carrier. 

4.3.5.2 Call characteristic indicators 

Sam; as corresponding subclause in EANA 
Signaling protocol. 

4.3.5.3 Automatic number identification 

It shall be optional whether or not ANI is pro- 
vided. If ANI is provided, the identification field 
shall&e the same as the corresponding sub- 
clause in the EANA Signaling protocol except 
the identification field shall end with a ST1 P. If 
ANI is not provided, the identification field 
shall be KPV+STl P. 

4.3.6 Time limits 

For calls to an interexchange or consolidated 
carrier, the time limits are the same as the cor- 
responding subclause in the EANA Signaling 
protocol. For calls to an international-only car- 
rier, the time limits are the same as the corre- 
sponding subclause in the EAI Signaling proto- 
col. 

4.3.7 Incomplete calls and irregularities 

Same as corresponding subclause in EANA 
Signaling protocol except for INC calls, INC 
replaces IC. 

4.4 EC-to-IC Facility/Service Selective 
Signaling 

4.4.1 Base specifications 

4.4.1 .l General description 

The EC-to-IC Facility/Service Selective 
Signaling protocol is similar t.o the Exchange 

ANSI Tl .104-1991 

Access North American Signaling protocol. 
The identification field shall be the same. The 
address field shall contain the Service Code 
(SC), the Facility Code (FC), or both. To iden- 
tify the address field content, KP-primed sig- 
nal@) shall be used. The KP-primed signals 
shall indicate the presence of service and 
facility codes in the address field as shown in 
table 7. 

For the disconnect sequence, the disconnect- 
control office shall be on the EC side of the E-l. 
interface. 

4.4.1.2 Nominal sequence 

The nominal EC-to-IC Facility/Service 
Selective Signaling protocol call sequence 
shall be as follows: 

a) At the appropriate time in the call pro- 
cessing, the EC shall initiate actions to seize 
a trunk that gives IC access consistent with 
the facility type specified; 

b) The IC shall respond to the trunk seizure 
with a wink-start signal when it is ready to 
receive pulsing; 

c) Upon receipt of the wink-start signal from 
the IC, the EC shall start outpulsing the iden- 
tification field using MF pulsing; 

d) When the calling user completes a valid 
end-of-dialing (5.4.4.7 or 5.4.4.8) and the EC 
has completed outpulsing the identification 
field, the EC shall outpulse the address field; 

e) When the IC has received all of the puls- 
ing information, it shall respond with an 
acknowledgment-wink signal; 

f) After outpulsing, or upon receipt of the 
acknowledgment-wink signal, the EC shall 
connect the talking path from the calling user 
to the IC; 

g) The IC shall provide call progress tones 
and announcements; 

h) When the called user answers, the 
answer signal (off-hook) shall be sent from 
the IC to the EC; 

i) Depending on whether the EC or the IC 
initiates call clearing, one of the following two 
sequences shall occur: 

1) If the EC is the first to be finished with 

6, In MF signaling, KPlP, KP2P, and KP3P signals have the same frequency combination as the STlP, 
ST2P, and STBP signals. The relative positions in the field differentiate the KP-primed signals from the ST- 
primed signals. 
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the call (e.g., because of calling user 
hang-up), the following shall occur: 

i) The EC shall terminate use of the 
talking path through the interface, 
should clear the EC connection, and 
shall send an EC disconnect signal 
(on-hook) to the IC; 

ii) When the IC detects the EC discon- 
nect signal, the IC shall send the IC 
disconnect signal (on-hook) to the EC 
and should clear the IC connection. 

2) If the IC is the first to be finished with 
the call (e.g., because of called user 
hang-up), the following shall occur: 

i) The IC shall send a hang-up signal 
(on-hook) to the EC. The interface 

4.4.3 Specific example 

A specific example of a call using the EC-to-IC 
Facility/Service Selective Signaling protocol is 
shown in figure 4. 

4.4.4 Variations 

4.4.4.1 Call types 

The EC-to-IC Facility/Service Selective 
Signaling protocol shall accommodate calls 
that request a specific facility type as well as 
those that do not. The three variations are pre- 
sented in table 8. 

4.4.4.2 Call characteristic indicators 

Same as corresoponding subclause in EANA 
Signaling protocol except reference is table 8. 

remains dedicated to the call, but the 
IC may interrupt the talking path 4.4.4.3 EC-to-IC Facility/Service Selective ‘. 
through the interface to the EC; Signaling Dialing 

ii) When the EC receives the IC hang- The nominal calling user dialing consists of 

up signal and determines that discon- four distinct segments: 

nect should occur (e.g., when the dis- a) Facility-request of the form #FC; 
connect-control office either receives 
the calling user hang-up signal or the b) IC-designation segment of the form CAC; 

4- EC disconnect timing interval expires), c) Service-request segment of the form *SC; 
the EC (a) shall send the EC discon- 
nect signal (on-hook) to the IC, (b) d) Address digits including any prefix. 

shall terminate use of the interface for 
the call, and (c) should clear the EC 
connection; 

iii) Upon receipt of the EC disconnect 
signal, the IC shall terminate use of the 
interface for the call and should clear 
the IC connection. 

4.4.2 Distinguishing characteristics 

The following are the distinguishing character- 
istics of the EC-to-IC Facility/Service Selective 
Signaling determined from comparing the sig- 
naling protocols in clause 4 of this standard: 

- The interface seizure signal is sent from 
the EC to the IC; 

- The protocol can appear on trunks that 
also use other EC-to-IC exchange access 
protocols; 

- The ST signal (no primes) ends the iden- 
tification field; 

- Either the KPl P, KP2P, or KP3P signal 
starts the address field. 

When all segments are dialed, the dialing 
sequence is 

#FC+CAC+*SC Address Digits(#). 

The calling user may omit a dialing segment if 
the information carried by that segment is not 
required. 

4.4.4.4 Facility code dialing 

Facility code dialing is as follows: 

- When a specific facility type is required, 
the calling user enters the facility code by 
dialing #FC, where # is the DTMF # signal; 

- When the facility request code is dialed, it 
is the first segment of the dialing sequence; 

- If the EC provides class-marked lines for 
a specific facility type, this segment is not 
required to indicate the facility request when 
originating a call from these lines; 

- These codes apply industry wide in that a 
facility code identifies the same facility type 
for all service providers. 
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4.4.4.5 Service code dialing 

Service code dialing is as follows: 

- To request a specific service type, the 
calling user enters the service code by dial- 
ing *SC, where l is the DTMF l signal; 

- If an EC provides class-marked lines for a 
specific service type, the calling user may not 
need to dial the code. However, to request 
another service type provided by the same 
IC, the calling user will dial the appropriate 
*SC code; 

- A given service code uniquely specifies 
the address-digit format (i.e., open or fixed 
format). The service determined by the ser- 
vice code is specified by each IC; 

- Service codes apply industry wide in that 
a code identifies the same format type for all 
service providers. 

4.4.4.6 Service code and address digits 

The address digits associated with a service 
code shall have either (1) a Fixed format or (2) 
an Open format. 

4.4.4.7 Fixed format 

For service codes indicating fixed format 
addresses, the address digits shall conform 
with either the North American Numbering 
Plan or the World Numbering Plan. The North 
American Number Plan is described in 
Bellcore “Numbering Plan and Dialing 
Procedures” in f30C Notes on the LEC 
Networks - 7990. The World Numbering Plan 
is described in the CCITT Recommendations 
E.163 and E.164. 

The dialing of a prefix (e.g., 0, 01, 011, and 1) 
before the address digits may be required by 
local dialing practice. These prefixes are out- 
side the requirements on the address digits. 

4.4.4.8 Open format 

Open format is a sequence of 0 to 15 digits. 
The end of dialing is indicated as follows: 

The EC switch uses partial-dial timing (gener- 
ally between 16 and 24 seconds) up to the first 
7 digits. After 7 digits have been received, the 
switch uses critical timing of 4 seconds. Calls 
dialed with less than 7 digits and ending with- 
out the number sign (#) are given partial-dial 
treatment. Calls dialed with a number sign 

(even if less than 7 digits are dialed) or with 7 
or more digits are routed to the requested IC. 

4.4.4.9 Disconnect sequence 

ANSI T1.104-1991 

The IC may send a request to cancel the IC- 
initiated call clearing sequence and to reestab- 
lish the talking path through the interface to 
the EC by removing the IC hang-up signal. 
The EC shall honor the request if the signal 
arrives before the EC initiates the EC discon- 
nect sequence. 

4.4.5 Options 

4.4.5.1 Call characteristic indicators 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.4.5.2 Automatic number identification 

The provision of ANI shall be optional in EC- 
to-IC Facility/Service Selective Signaling. 
When ANI is being provided to an IC but the 
ANI information is not available to the EC 
switch (e.g., a multiparty line), the EC shall 
provide a treatment that has been mutually 
agreed upon between the EC and the IC, such 
as returning a tone or an announcement to the 
calling user or passing the call to the IC with- 
out ANI. When ANI information is not available, 
II codes of 01 or 02 shall be used and the iden- 
tification field shall be KPV+Ol+NPA+ST and 
KPV+02+NPA+ST, respectively. 

If the without-AN1 option is selected, the identi- 
fication field shall be KPV+ST. 

4.4.6 Time limits 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.4.7 Incomplete calls and irregularities 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.5 Operator Services Signaling 

4.5.1 Base specifications 

4.5.1 .l General description 

The Operator Services Signaling protocol shall 
be characterized by two stages of pulsing, 
each consisting of one MF-pulse field. These 
two MF-pulse fields for Operator Services 
Signaling shall be reversed in comparison with 
the fields in the Exchange Access Signaling. 
That is, for Operator Services Signaling, the 
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address field (called number) shall always be services facility itself handles all call supervi- 
first, and the identification field shall be last. In sion; 
addition, the signaling repertoire for Operator 
Services Signaling is larger than for Exchange 
Access Signaling. The capabilities of Operator 
Services Signaling shall include connection 
hold and reverse make busy. The connection- 
hold .capabilities permits interoffice flash, ring- 
back, and coin-control signals. 

i) Depending on whether the IC or the EC 
initiates call clearing, one of the following two 
sequences shall occur: 

1) If the IC is the first to be finished with 
the call (e.g., because of called user 
hang-up and the calling user is still off- 

For the disconnect sequence, the disconnect- 
control office shall be on the IC side of the E-l 
interface. 

4.5.1.2 Nominal sequence 

The nominal EC-to-IC call signaling sequence 
shall be as follows: 

a) Upon receipt from the calling user of all 
digits of the called number, the EC shall seize 
afrunk to the IC; 

hook), the following shall occur: 

i) The IC shall terminate use of the 
talking path through the interface to 
the EC and shall send the disconnect 
signal (on-hook) to the EC; 

ii) When the EC detects the IC dis- 
connect signal, the EC shall send the 
EC disconnect signal (on-hook) to the 
IC and shall terminate use of the 
interface for the call. 

b) The IC shall respond to the trunk seizure 
with a wink-start signal; 

2) If the EC is the first to be finished with 
the call (e.g., because of calling user 
hang-up), the following shall occur: 

c) Upon receipt of the wink-start signal, the 
EC shall outpulse the address field to the 
IC; 

d;‘When the IC has received the called 
number, it shall return the ANI-request signal 
(a steady off-hook) to the EC; 

i) The EC shall send the hang-up 
signal (on-hook) to the IC. The inter- 
face remains dedicated to the call; 

ii) When the IC determines that the 
interface is no longer needed for the 
call, the IC (a) shall send the IC dis- 
connect signal (on-hook) to the EC, 
(b) shall terminate use of the inter- 
face for the call, and (c) should clear 
the IC connection; 

e) Upon receipt of the ANI-request signal 
from the IC, the EC shall outpulse the identifi- 
cation field to the IC. The ANI-request signal 
(off-hook) shall also place the connection in a 
connection-hold state. In this state, the EC 
cannot disconnect the call unless the opera- 
tor services facility releases the trunk; 

iii) Upon receipt of the IC disconnect, 
the EC shall terminate use of the 
interface for the call and should clear 

f) When the IC receives the identification the EC connection. 
field from the EC, the operator services facili- 
ty may send various queries or instructions, 

4.5.2 Distinguishing characteristics 

or both, to the calling.user via a circuit path The following are the distinguishing character- 
through the EC network. This information istics of the Operator Services Signaling proto- 
may be divided into three classes: informa- col determined from comparing the signaling 
tion requests from the operator, tones in the protocols in clause 4 of this standard: 
voice band, and automatically generated 
announcements; 

- The interface seizure signal is sent from 
the EC to the IC; 

g) In a similar manner, the calling user gen- 
erates responses. These responses can con- 
sist of voice-band signals or switch-hook 
flashes; 

- The protocol can only appear on EC-to- 
IC trunks dedicated to the Operator Services 
Signaling protocol. 

h) Called user answer shall not generate 
4.5.3 Specific example 

- 

any signaling from the operator services A specific example of a call using the Operator 
facility to the originating EC. The operator Services Signaling protocol is shown in figure 5. 
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4.5.4 Variations 

4.5.4.1 Call types 

The Operator Services Signaling protocol shall 
accommodate the following call types: 

- Operator services calls for completion in 
World Zone 1 by IC; 

L Operator services calls for completion in 
World Zone 1 by INC; 

- Operator services calls for completion 
outside World Zone 1; 

- EC operator services calls using an IC 
operator system. 

The variations in the MF-pulse fields intro- 
duced by the different carrier classifications 
and destinations are summarized in table 9 
and table 10. These tables also show the dif- 
ference in the MF-pulse fields when the call 
originates from a coin line. 

toFServices facility. All operator services.calls 
can be placed on this supercombined trunk 
group. 

4.5.4.3 Coin lines 

4.5.4.2 Supercombined trunk group 

For the Operator Services Signaling shown in 
tables 9 and 10, only one trunk group is nec- 
essary from the EC end office to the IC opera- 

hotels/motels. The 1+ call type shall be indi- 
cated to the operator services facility by the 
ST pulse associated with the address field: 

- When an operator system belonging to 
an IC provides operator services for EC traf- 
fic, the EC shall indicate whether each call is 
an EC or IC call. For this purpose, an STlP 
signal (rather than an ST signal) shall be sent 
to end the identification field to indicate that a 
call is an EC call. 

4.5.5 Option 

4.5.5.1 Automatic number identification 

ANI is not an option with this protocol. ANI 
shall always be provided. However, the ANI 
that is provided differs slightly from the ANI 
offered with the protocols in the Exchange 
Access Signaling group. Only a 7-digit billing 
number shall be provided. 

4.5.6 Time limits 

4.5.6.1 Wink-start signal 

From the time the EC seizes a trunk to the IC, 

Example assignments of II codes for Operator 
Services Signaling are provided in table 11. 
With II codes of 01 or 02, the identification 
field shall be KP+Ol+ST or KP+02+ST, 
respectively. 

If the call originates from a coin line, this infor- 
the EC shall wait from 5 to 40 seconds for the 

mation shall be passed to the operator ser- 
IC to respond with the wink-start signal. This 

vices facility by the ST signals associated with 
time interval depends on the end office type 

the address field. 
and call load. 

4.5.4.4 Call classification 4.5.6.2 ANI-request signal 

The call classification shall be indicated as fol- The IC shall send the ANI-request signal (a 
lows: steady off-hook) within 16 seconds of receipt 

- The 0- call type (e.g., CAC+O, 00, or 0 
of the address field. 

dialed) shall be indicated to the operator ser- 4.5.6.3 Identification field 

- 

vices facility by an address field consisting of 
only KP+STl P or KP+ST3P; 

The 0+ call type shall be indicated to the 
operator services facility by the ST pulse 
associated with the address field; 

- The l+ call types originating from lines 
with certain classes of service route to an 
operator services facility on the basis of the 
class of service of the originating line. These 
calls may originate at coinless public tele- 
phones or in hospitals, dormitories, or 

request signal. 

4.5.7 

The EC shall start sending the identification 

Incomplete calls and irregularities 

field within 18 seconds of receipt of the ANI- 

4.5.7.1 Time out 

If a time-out occurs while the EC is waiting for 
the start pulsing wink-start signal or the ANI- 
request signal from the IC, the EC shall con- 
nect the calling user to an announcement or 
tone. 
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4.5.7.2 All trunks busy 

In all trunks to the IC are busy, the EC shall 
connect the calling user to an announcement 
or tone. If a trunk to the IC cannot be seized 
for any other reason, the EC shall return an 
announcement or tone to the calling user. 

4.6 . EANAOSlBasic Signaling 

4.6.1 Base specifications 

4.6.1 .l General description 

In the EANAOS/Basic Signaling protocol, IC 
connotes either an IC or a consolidated carrier 
handling a WZl call. 

The protocol has the capability to provide con- 
nection-hold capabilities or not. The connec- 
tion-hold capabilities provide IC control of the 
connection disconnect, IC-to-EC supplemen- 
tary,OS signaling, and EC-to-IC OS-recall sig- 
naling. The availability of connection-hold 
capabilities is indicated by fixed relationships 
between call information types (indicated by 
information in the identification field) and the 
availability of connection-hold capabilities.‘) 

For the interface disconnect sequences used 
by tfie protocol, the disconnect-control office is 

- on the IC side of the E-l interface when 
the connection-hold capabilities are available 
and selected; 

- on the EC side when they are either not 
available or not selected. 

4.6.1.2 Nominal sequences 

There are two different nominal sequences 
depending on whether connection-hold capa- 
bilities are (1) both available and selected on 
the call or (2) not available or not selected. 

4.6.1.2.1 Connection-hold capabilities 
available and selected 

The nominal EC-to-IC call signaling sequence 
(see also 1 .l, third paragraph) when connec- 
tion-hold capabilities and all signaling fields 
are used shall be as follows: 

a) After receipt of sufficient information from 
the calling user to determine the IC to be 
accessed, the EC shall initiate action to seize 
a trunk to the IC; 

b) The IC shall respond to the trunk seizure 
with a wink-start signal; 

c) Upon receipt of the wink-start signal, the 
EC shall outpulse the identification and 
address fields; 

d) When the last signaling field is received. 
the IC shall assume disconnect control of the 
connection and send a connect/hold signal 
(off-hook) to the EC; 

e) When the connect/hold signal is received 
by the EC, the EC shall disable the discon- 
nect control in the EC disconnect control 
office and complete the voice-band connec- 
tion through the EC network; e, 

f) After the EC establishes the voice-band 
connection through the EC network, the IC 
may use the interface connection for voice- 
band communications.g) (With the connec- 
tion-hold capabilities enabled, the IC opera- 
tor system (OS) handles all call supervision 
with the called user and the IC shall not gen- 
erate an answer signal on the E-l interface, 
even if the IC establishes a connection from 
the IC to a called user.); 

g) When required for additional actions con- 
trolled by the IC OS system, supplementary 
OS signaling may be sent by the IC to the EC, 
and the OS-recall signal may be sent by the 
EC to the IC. 

h) Depending on whether the IC or the EC 
initiates call clearing, one of the following two 
sequences shall occur: 

1) If the IC is the first to be finished with 
the call (e.g., because of called user 
hang-up while the calling user is still off- 
hook), the following shall occur: 

i) The IC shall terminate use of the 
talking path through the interface and 

‘1 For example, in the service definition, the identification field II code can indicate both (1) the identification 
field format and contents and (2) the availability of connection-hold capabilities. 

s) The EC is expected to establish the talking path promptly upon receipt of the connection/hold signal. 
Under normal operation, this will occur within 1.2 seconds. 

g, An example of possible usage is the IC prompting the calling user for additionai information (e.g., type of 
special handling desired or credit card number) and the calling user responding (e.g., spoken special han- 
dling request or DTMF entry of additional numbers). 
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shall send an IC disconnect signal 
(on-hook) to the EC; 

ii) When the EC detects the IC dis- 
connect signal, the EC shall send the 
EC disconnect signal (on-hook) to the 
IC and shall terminate use of the 
interface. 

If the EC is the first to be finished with 
the call (e.g., because of calling user 
hang-up), the following shall occur: 

i) The EC shall send a hang-up sig- 
nal (on-hook) to the IC. The interface 
shall remain dedicated to the call; 

ii) When the IC determines that the 
interface is no longer needed for the 
call, the IC (a) shall send the IC dis- 
connect signal (on-hook) to the EC, 

l (b) shall terminate use of the inter- 
face for the call, and (c) should clear 
the IC connection; 

iii) Upon receipt of the IC disconnect 
signal, the EC shall terminate use of 
the interface for the call and should 
clear the EC connection. 

4.L .2.2 Connection-hold capabilities 
not available or not selected 

The nominal EC-to-IC call signaling sequence 
(see also 1 .l, third paragraph) when all signal- 
ing fields are used but connection-hold capa- 
bilities are either not available or not selected 
shall be as follows: 

a) After receipt of sufficient information from 
the calling user to determine the IC to be 
accessed, the EC shall initiate action to seize 
a trunk to the IC; 

b) The IC shall respond to the trunk seizure 
with a wink-start signal; 

c) Upon receipt of the wink-start signal, the 
EC shall outpulse the identification and 
address fields; 

d) When the last signaling field is received, 
the IC shall send an acknowledgment-wink 
signal to the EC; 

lo) The EC is expected to establish the talking path - 
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e) After outpulsing, or upon receipt of the 
acknowledgment-wink signal, the EC shall 
connect the talking path from the calling user 
to the IC; lo) 

f) The IC shall provide call progress tones 
and announcements; 

g) When the called user answers, the IC 
shall send the answer signal (off-hook) to the 
EC; 

h) Depending on whether the IC or the EC. 
initiates call clearing, one of the two discon- 
nect sequences given in the Nominal 
Sequences subclause of the EANA Signaling 
protocol shall occur. 

4.6.2 Distinguishing characteristics 

The following are the distinguishing character- 
istics of the signaling protocol determined from 
comparing the signaling protocol standards in 
clause 4 of this standard: 

- The interface seizure signal is sent from 
the EC to the IC; 

- The protocol usage exceptions given in 
the Protocol combination subclause, 3.2.2, 
distinguish between signaling protocols that 
contain pulsing that is the same in more than 
one signaling protocol and that are used on 
trunks using other EC-to-IC or EC-to-INC 
exchange access signaling protocols; 

- Either 0,2,5, or 12 digits are between the 
KPV and ST signals in the first MF-pulse field 
(identification field); 

- The first 2 digits of the identification field 
are assigned II codes associated with call 
types handled by this protocol; “1 

- The ST signal (no primes) ends the iden- 
tification field. 

4.6.3 Specific example 

A specific example of a call using the signaling 
protocol with the connection-hold capabilities 
available and selected is shown in figure 6. A 
specific example of a call using the signaling 
protocol where connection-hold capabilities 

promptly upon receipt of the acknowledgment-wink sig- 
nal. Under normal operation, this will occur wlthln 1 .‘Z seconds. 
11) Valid II codes are defined in the LERG. The relationship between II codes and the protocols are agreed 
to by the service providers. 
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are either not available or available and not 
selected is shown in figure 7. 

4.6.4 Variations 

4.6.4.1 Call types 

The signaling protocol shall accommodate call 
types that require special handling and that 
are intended for call completion within WZI. 

4.6.4.2 MF pulse field 

Table 12 gives the variations in the fields that 
may appear at the E-l interface. Also included 
for illustrative purposes only are example call- 
ing user-to-EC dialing sequences that might 
produce the MF-pulse field contents shown. 
The pulse field contents that are, and are not, 
present on each E-l interface depend on the 
call types that the EC is allowed or required to 
provide at the E-l interface location, the EC 
switching system capabilities, the IC switching 
system capabilities, and the EC and IC agree- 
ments. These same services, capabilities, and 
agreements will determine the EC handling of 
particular calling user-to-EC dialing sequences. 
(See 1 .I, third paragraph.) 

For &all types where the calling user is not 
identified in the identification field, the EC 
shall prefix the called user NPA to a 7-digit 
calling user dialed address to create the lo- 
digit address that is sent to the IC in the 
address field. 

4.6.4.3 Call characteristic indicators 

Same as corresponding subclause in EANA 
Signaling protocol except reference is table 
12. 

4.6.4.4 I&to-EC supplementary OS sig- 
nals 

4.6.4.4.1 Signals 

When connection-hold capabilities are avail- 
able and have been selected, the IC shall be 
permitted to send supplementary OS signals to 
the EC. The following signals shall be permit- 
ted: 

- Operator-system-attached; 

- Operator-system-released; 

- Coin-collect; 

- Coin-return; 

- Ringback; 

- Combined coin-collect/operator-system- 
released. 

The IC shall only send the supplementary OS 
signals during the interval between the con- 
nect/hold signal and the IC disconnect signal. 
A supplementary OS signal shall be a wink- 
alert signal followed by a single MF pulse.‘*) 

4.6.4.4.2 Requests 

The supplementary OS signals sent by the IC 
to the EC shall request the EC to either send 
appropriate signals to the EC-to-calling user 
interface when one exists to cause actions at 
the calling user station equipment, or cause 
the actions to occur at the calling user coin 
station equipment when it is part of the EC 
network. 

The individual supplementary signals request 
the following: 

- The operator-system-attached signal 
requests the EC to place the calling-user coin 
station in the mode that (a) enables the coin- 
totalizer to transmit coin-deposit signals to 
the IC as coin deposits are made and (b) 
enables coin-signal security procedures. In 
this mode, the user’s voice-band communica- 
tions channel in the coin station may be 
degraded; 

- The operator-system-released signal 
requests the EC to place the calling user coin 
station in the mode where the user voice- 
band communications channel and coin total- 
izer are placed in the user communication 
mode. Any coin-deposit signaling security 
procedures that may affect the voice-band 
communications channel are disabled in this 
mode; 

- The coin-collect signal requests that the 
coins be collected; 

- The coin-return signal requests that any 
coins deposited, but not collected, be 
returned; 

12) The wink-alert and MF-pulse signals in the supplementary OS signals have similar characteristics as 
other winks and MF pulses except that the durations of the wink-alert signal and MF-pulse signals are gener- 
ally longer and the wink-alert signal is an off-hook to on-hook to off-hook wink. (See Bellcore “Signaling” in 
BOC Notes on the LEC Networks - 1990.) 
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- The ringback signal requests that the 
calling user be alerted (typically a ringing sig- 
nal) and a call progress signal (typically audi- 
ble ring) be returned to the IC; 

- The combined coin-collect/operator-sys- 
tem-released signal requests that any coins 
deposited be collected and the user commu- 
hication mode of the calling user coin station 
equipment be enabled. 

4.6.4.5 EC-to-K2 OS-recall signal 

When connection-hold capabilities are avail- 
able and have been selected, the EC shall be 
permitted to send an OS-recall signal to the IC 
during the interval between the connect/hold 
signal and the IC disconnect signal. 

The OS-recall signal sent by the EC to the IC 
shall request the IC to respond to the calling 
user and prepare to receive further OS service 
requests from the calling user.13) 

4.6.4.6 Connection-hold capabilities not 
available or not selected 

When (1) connection-hold capabilities are 
available but the IC has made the decision to 
nti*select them for this call or (2) connection- 
hold capabilities are not available, the IC shall 
return the acknowledgment-wink signal as the 
IC response to receiving the EC identification- 
field and address-field sequence (i.e., the 
acknowledgment-wink signal is returned 
instead of a connect/hold signal). The IC will 
also return the answer signal if the called user 
answers the call. When the connection-hold 
capabilities are either not selected or not avail- 
able, the IC shall not send supplementary OS 
signals and the EC shall not send OS-recall 
signals. 

4.6.4.7 Disconnect sequence 

On a call with connection-hold capabilities 
available and selected, the EC may send a 
request to cancel an EC-initiated call clearing 
sequence by removing the EC hang-up signal. 
The IC shall honor the request if the signal 
arrives before the IC initiates the IC discon- 
nect sequence. 

On a call without connection-hold capabilities, 
the disconnect sequence shall be the same as 
the EANA Signaling protocol. 
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4.6.4.8 Test calls 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.6.5 Options 

4.6.5.1 Digits in identification field 

For call types and information signaling types 
that convey a calling-line billing number type 
of information in the call identification number 
(CIN) subfield, it shall be optional whether the 
II+CIN digits are sent or not as specified in the 
Automatic Number Identification option sub- 
clause of the EANA Signaling protocol. 

For call types and information signaling types 
that convey charge-to type of information (e.g., 
a 1 O-digit telecommunications credit card num- 
ber or a third-number billing number) in the 
CIN subfield, the CIN digits shall be optional 
but not the II digits (which indicate that the 
charge-to number has been determined and is 
in the CIN subfield when present). 

4.6.5.2 Call characteristic indicators 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.6.6 Time limits 

4.6.6.1 Wink-start signal 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.6.6.2 Wink-start signal guard 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.6.6.3 Interval between identification and 
address fields 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.6.6.4 Connect/hold signal and acknowl- 
edgment-wink signal 

A connect/hold signal or an acknowledgment- 
wink signal shall be returned between 200 mil- 
liseconds and 3.5 seconds after receipt of the 
complete address field. The IC should not 
attempt to use the talking path for communica- 
tion with the calling user prior to returning 
either a connect/hold signal or an acknowledg- 
ment-wink signal. 

13) Depending on the OS service, the IC will, typically, respond with in-band tones, announceme+, or a sp,o- 
ken communication from either an OS system operator or automated-response unit; and the calling user ~111, 
typically, respond with spoken communications or DTMF signals. 
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4.6.6.5 Answer signal 

When the IC sends an answer signal to the 
EC, the IC shall provide an on-hook state con- 
tinuing for at least 250 milliseconds between 
the acknowledgment-wink signal and the 
answer signal (off-hook). 

4.6.6.6 Supplementary OS signals 

For any supplementary OS signal, the time 
between the end of the wink-alert signal and 
start of the MF pulse shall be between 770 and 
850 milliseconds. The minimum time between 
the end of one supplementary OS signal and 
the start of another supplementary OS signal 
shall be (1) 600 milliseconds after either an 
operator-system-released signal or an opera- 
tor-system-attached signal, and (2) 2 seconds 
after any of the other supplementary OS sig- 
nals. The IC shall not send a disconnect signal 
until’% least 300 milliseconds after the com- 
pletion of any supplementary OS signal. 

4.6.6.7 Maintenance call clearing 

On a call with both connection-hold capabili- 
ties and an EC-initiated disconnect sequence 
(e.g., calling user hang-up), the EC shall begin 
main’&ance time-out timing except when the 
EC and IC have mutually agreed to not use 
maintenance call clearing on an EC-initiated 
disconnect on the E-l interface. The minimum 
EC maintenance call clearing time-out duration 
shall be 52 seconds. The EC shall stop main- 
tenance call clearing timing if an IC disconnect 
signal is received. The EC shall reset and 
restart the time-out timing if an operator-sys- 
tem-attached supplementary OS signal is 
received from the IC before the time-out 
occurs. For the IC to continue to hold the con- 
nection when (1) the IC has disconnect con- 
trol, (2) maintenance call clearing is used, and 
(3) the EC has sent the disconnect signal, the 
IC shall send at least one, but no more than 
four, operator system-attached supplementary 
signals every 48 seconds. 

4.6.6.8 Disconnect timing interval 

On a call without connection-hold capabilities 
and with an IC hang-up signal, the EC discon- 
nect timing interval shall be the same as the 
EANA Signaling protocol. 

4.6.6.9 Maintenance timing interval 

On a call without connection-hold capabilities, 
maintenance timing shall be the same as 
EANA Signaling protocol. 

4.6.6.10 Trunk guard interval 

The trunk guard interval shall be one of the fol- 
lowing: 

- On a call without connection-hold capa- 
bilities, the trunk guard interval shall be the 
same as EANA Signaling protocol; 

- On a call with both connection-hold capa- 
bilities and an IC-initiated disconnect 
sequence, the trunk guard interval shall be 
the same as EANA Signaling protocol; 

- On a call with both connection-hold capa- 
bilities and an EC-initiated disconnect 
sequence, the trunk guard interval shall be 
the same as EANA Signaling protocol except 
that the connection-hold IC disconnect sig- 
naling sequence and, if provided, mainte- 
nance call clearing shall be satisfied first. 

4.6.7 Incomplete calls and irregularities 

4.6.7.1 Wink-start signal time out 

If an EC wink-start time out occurs while the 
EC is waiting for the IC wink-start signal, the 
EC shall terminate use of the interface for the 
call and return an announcement or tone to the 
calling user. 

4.6.7.2 All trunks busy and seizure failure 

If all trunks to the IC are busy or if a trunk to 
the IC cannot be seized for any other reason, 
the EC shall return an announcement or tone 
to the calling user. 

4.6.7.3 No connect/hold signal or 
acknowledgment-wink signal 

If the EC does not receive either a connect/ 
hold signal or an acknowledgment-wink signal 
from the IC within the specified time limit for 
these signals, the EC may restore the inter- 
face to the IC to on-hook and return an 
announcement or tone to the calling user. 

4.6.7.4 Invalid code 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.6.7.5 False answer 

Same as corresponding subclause in the 
EANA Signaling protocol. 

4.6.7.6 Glare 

Same as corresponding subclause in EANA 
Signaling protocol. 
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4.6.7.7 Maintenance call clearing 

When maintenance call clearing is provided, 
one of the following shall occur when the EC 
disconnect signal is sent before the IC discon- 
nect signal: 

- On a call (a) with connection-hold capa- 
bilities available and selected and (b) where 
the EC does not receive the IC disconnect 
signal or an operator-attached supplemen- 
tary OS signal before the EC maintenance- 
call-clearing timing interval expires, the EC 
may terminate use of the interface for the 
call, clear the EC connection, and make the 
interface unavailable for EC-to-IC interface 
seizures until the IC disconnect is received; 

from comparing the signaling protocol stan- 
dards in clause 4 of this standard: 

- The interface seizure signal is sent from 
the EC to the IC; 

- The protocol usage exceptions given in 
the Protocol Combination subclause, 3.2.2, 
distinguish between signaling protocols that 
contain pulsing that is the same in more than 
one signaling protocol and that are used on 
trunks using other EC-to-IC or EC-to-INC 
exchange access signaling protocols; 

- The ST signal (no primes) ends the first 
field (identification field); 

- An ST1 P ends the second field (address 

- On a call without connection-hold capa- 
bilities, the signaling is the same as EANA 
Signaling protocol. 

‘. 

field); 

- Either 5, 15, 19, or 22 through 28 digits 
are between the KP and ST signals in the 
third MF-pulse field (charge field). 

4.7 EANAOS/Expanded Signaling 4.7.3 Specific example 

4.7.1 Base specifications 

4.7.1 .l General description 

In the EANAOSExpanded Signaling protocol, 
IC?connotes either an IC or a consolidated 
carrier handling a WZl call. 

The protocol provides connection-hold capa- 
bility signals. The connection-hold capabilities 
signaling provides IC control of the connection 
disconnect, IC-to-EC supplementary OS sig- 
naling, and EC-to-IC OS-recall signaling. 

For the interface disconnect sequences used 
by the protocol, the disconnect-control office 
is (1) on the IC side of the E-l interface when 
the connection-hold capabilities are requested 
and (2) on the EC side when they are not. 

4.7.1.2 Nominal sequence 

The nominal EC-to-IC call signaling 
sequence, assuming connection-hold capabili- 
ties and all signaling fields are required, shall 
be the same as the EANAOS/Basic Signaling 
protocol nominal sequence with connection- 
hold capabilities except the step where the 
EC outpulses the identification and address 
fields (Step C) is changed to outpulse the 
identification, address and charge fields. 

4.7.2 Distinguishing characteristics 

The following are the distinguishing character- 
istics of the signaling protocol determined 

A specific example of a call using the signaling 
protocol is shown in Figure 8. 

4.7.4 Variations 

4.7.4.1 Call types 

The signaling protocol shall accommodate call 
types that require special handling and that 
are intended for call completion within WZl. 

4.7.4.2 MF pulse field 

Table 13 gives the variations in the fields that 
may appear at the E-l interface. Also included 
for illustrative purposes only are example call- 
ing user-to-EC dialing sequences that might 
produce the MF-pulse field contents shown. 
The pulse field contents that are, and are not, 
present on each E-l interface depend on the 
call types that the EC is allowed or required to 
provide at the E-l interface location, the EC 
switching system capabilities, the IC switching 
system capabilities, and the EC and IC agree- 
ments. These same services, capabilities, and 
agreements will determine the EC handling of 
particular calling user-to-EC dialing sequences. 
(See 1 .l, third paragraph.) 

Table 14 gives the subdivision structure and 
the information categories contained in the INF 
code, which transfers special-handling call 
information from the EC to the IC. Also includ- 
ed for illustrative purposes only are example 
individual information items contained in the 
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information categories in the INF code.14) 
Even though an illustrative example in the 
same or another signaling protocol specifica- 
tion indicates that an INF-code information 
item might also be conveyed by another part of 
the signaling protocol, only the INF code illus- 
trative example shall apply and only the INF 
code shall convey the call information. For 
example, even though conveying IC-access- 
determination information is an illustrative 
example usage of the identification-field KPV 
of another protocol and of the INF code of this 
protocol, only the INF code shall convey the 
information in this protocol. 

Identification of different CHG-number types 
shall be made using one or more of the follow- 
ing types of information: 

- Number of digits in CHG number; 

-‘* Telecommunications numbering plans or 
credit card standards that the EC and IC have 
mutually agreed to use for the CHG numbers; 

- When desired or necessary to resolve 
ambiguities, CHG-number-type identification 
codes in the INF field. 

Wh&l the CHG number in the charge field 
would be the same as the called user number 
in the address field (e.g., for a collect call), the 
CHG number in the charge field shall not be 
sent. When the CHG number in the charge 
field would be the same as the calling user 
billing number (e.g., for a person-to-person 
sent-paid call), the CHG number in the charge 
field shall not be sent. The charge-to type 
information in the INF code identifies these 
cases and indicates which number is the same 
as the CHG number. 

4.7.4.3 Call characteristic indicators 

The KPV signals in table 13 shall be used for 
call characteristic indicator signaling. An illus- 
trative example of use is the type of calling 
use station dial signaling (i.e., dial pulse or 
DTMF) used on the call. 

4.7.4.4 IC-to-EC supplementary OS sig- 
nals 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol. 

4.7.4.5 EC-to-IC OS-recall signal 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol. 

4.7.4.6 Connection-hold capabilities not 
available or not selected 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except sig- 
nals follow identification-field, address-field, 
and charge-field sequence. 

4.7.4.7 Disconnect sequence 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol. 

4.7.4.8 Test calls 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.7.5 Options 

4.7.5.1 Digits in identification field 

It shall be optional whether the II+CIN digits 
are sent or not as specified in the Automatic 
Number Identification option clause of the 
EANA Signaling protocol. 

4.7.5.2 Call characteristic indicators 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.7.5.3 Connection-hold capabilities 

It shall be optional whether connection-hold 
capabilities are (1) available on all calls and 
are requested or not on each call by per-call 
IC-to-EC signaling or (2) not available on any 
calls. When the not-available option is select- 
ed, the EC and IC signaling shall be the same 
as the Connection-hold capabilities not avail- 
able or not selected subclause of the EANAOS/ 
Basic Signaling protocol except the signaling 
protocol shall have an identification-field, 
address-field, and charge-field sequence. 

4.7.6 Time limits 

4.7.6.1 Wink-start signal 

Same as corresponding subclause in EANA 
Signaling protocol. 

14) Contingent upon successful negotiations between the Tl Secretariat and a maintenance agent (adminis- 
trator), an agent (administrator) will be appointed to administer (1) the list of information items in the informa- 
tion categories and (2) the decimal numbers that are assigned to the information items to form the INF code. 
(See Committee Tl -Telecommunications, INF Code Assignment and Administration.) 
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4.7.6.2 Wink-start signal guard 

Same as corresponding subclause in EANA sig- 
naling protocol. 

4.7.6.3 Interval between identification, 
address, and charge fields 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.7.6.4 Connect/hold signal and acknowl- 
edgment-wink signal 

Same as corresponding subclause in EANAOS/ 
Basic Signaling protocol. 

4.7.6.5 Answer signal 

Same as corresponding subclause in EANAOS/ 
Basic Signaling protocol. 

4.7.6.6 Supplementary OS signals 

S’dme as corresponding subclause in EANAOS/ 
Basic Signaling protocol. 

4.7.6.7 Maintenance call clearing 

Same as corresponding subclause in EANAOS/ 
Basic Signaling protocol. 

42.6.8 Disconnect timing interval 

Same as corresponding subclause in EANAOS/ 
Basic Signaling protocol. 

4.7.6.9 Maintenance timing interval 

Same as corresponding subclause in EANAOS/ 
Basic Signaling protocol. 

4.7.6.10 Trunk guard interval 

Same as corresponding subclause in EANAOS/ 
Basic Signaling protocol. 

4.7.7 Incomplete calls and irregularities 

4.7.7.1 Wink-start signal time out 

Same as corresponding subclause in EANAOS 
Basic Signaling protocol. 

4.7.7.2 All trunks busy and seizure failure 

Same as corresponding subclause in EANAOS 
Basic Signaling protocol. 

4.7.7.3 No connect/hold signal or acknowl- 
edgment-wink signal 

Same as corresponding subclause in EANAOSI 
Basic Signaling protocol. 

4.7.7.4 Invalid code 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.7.7.5 False answer 

Same as corresponding 
EANA Signaling protocol. 

4.7.7.6 Glare 

ANSI T1.104-1991 

subclause in the 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.7.7.7 Maintenance call clearing 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol. 

4.8 EAIOS/Basic Signaling 

4.8.1 Base specifications 

4.8.1 .l General description 

In the EAIOS/Basic Signaling protocol, INC 
connotes either an INC or a consolidated carri- 
er handling a call outside WZl. 

The protocol has the capability to provide con- 
nection-hold capabilities or not. The connec- 
tion-hold capabilities provide INC control of the 
connection disconnect, INC-to-EC supplemen- 
tary OS signaling, and EC-to-INC OS-recall 
signaling. The availability of connection-hold 
capabilities is indicated by fixed relationships 
between call information types (indicated by 
information in the identification field) and the 
availability of connection-hold capabilities.7) 

For the interface disconnect sequences used 
by the protocol, the disconnect-control office is 
(1) on the INC side of the E-l interface when 
the connection-hold capabilities are available 
and selected and (2) on the EC side when they 
are either not available or not selected. 

4.8.1.2 Nominal sequences 

There are two different nominal sequences 
depending on whether connection-hold capa- 
bilities are (1) both available and selected on 
the call or (2) not available or not selected. 

4.8.1.2.1 Connection-hold capabilities 
available and selected 

The nominal EC-to-INC call signaling 
sequence (see also 1 .l, third paragraph) when 
connection-hold capabilities and all signaling 
fields are used shall be as follows: 

a) After receipt of sufficient information from 
the calling user to determine the INC to be 
accessed, the EC shall initiate action to seize 
a trunk to the INC; 
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b) The INC shall respond to the trunk 
seizure with a wink-start signal; 

c) After receiving the wink-start signal, the 
EC shall send the country address field to the 
INC; 

d) When the country-address field is 
received, the INC shall return the second- 
wink signal to the EC; 

e) Upon receipt of the second-wink signal, 
the EC shall outpulse the identification and 
address fields; 

f) Except that INC replaces IC, the remain- 
der of the nominal sequence is the same as 
the steps following the EC outpulsing of the 
identification and address field in the 
EANAOS/Basic Signaling protocol when con- 
nection-hold capabilities are used. 

4.8.T.2.2 Connection-hold capabilities 
not available or not selected 

The nominal EC-to-INC call signaling 
sequence (see also 1 .l, third paragraph) when 
all signaling fields are used but connection- 
hold capabilities are either not available or not 
selet?ted shall be as follows: 

a) After receipt of sufficient information from 
the calling user to determine the INC to be 
accessed, the EC shall initiate action to seize 
a trunk to the INC; 

b) The INC shall respond to the trunk 
seizure with a wink-start signal; 

c) After receiving the wink-start signal, the 
EC shall send the country address field to the 
INC; 

d) When the country-address field is 
received, the INC shall return the second- 
wink signal to the EC; 

e) Upon receipt of the second-wink signal, 
the EC shall outpulse the identification and 
address fields; 

f) Except that INC replaces IC, the remain- 
der of the nominal sequence is the same as 
the steps following the EC outpulsing of the 
identification and address field in the 
EANAOS/Basic Signaling protocol when con- 
nection-hold capabilities are not used. 

4.8.2 Distinguishing characteristics 

The following are the distinguishing character- 
istics of the signaling protocol determined from 

comparing the signaling protocol standards in 
clause 4 of this standard: 

- The interface seizure signal is sent from 
the EC to the INC; 

- The protocol usage exceptions given in 
the Protocol Combination subclause, 3.2.2, 
distinguish between signaling protocols that 
contain pulsing that is the same in more than 
one signaling protocol and that are used on 
trunks using other EC-to-INC and, for consol- 
idated carriers, other EC-to-IC exchange 
access signaling protocols; 

- There are either 9 or 10 digits between 
the KP and ST signals in the first MF-pulse 
field (country address field); 

- Either 2 or 12 digits are between the KPV 
and ST signals in the second MF-pulse field 
(identification field); 

- The first 2 digits of the identification field 
are assigned II codes associated with call 
types handled by this protocol; “1 

- The ST signal (no primes) ends the iden- 
tification field. 

4.8.3 Specific example 

A specific example of a call using the signaling 
protocol with the connection-hold capabilities 
available and selected is shown in figure 9. A 
specific example of a call using the signaling 
protocol where connection-hold capabilities 
are either not available or available and not 
selected is shown in figure 10. 

4.8.4 Variations 

4.8.4.1 Call types 

The signaling protocol shall accommodate the 
following call types: 

- Call types that require special handling 
and that are intended for call completion 
within WZl but outside the forty-eight con- 
tiguous states of the United States; 

- Call types that require special handling 
and that are intended for call completion out- 
side WZl . 

4.8.4.2 MF pulse field 

- 

Table 15 gives the variations in the fields that 
may appear at the E-l interface. Also included 
for illustrative purposes only are example call- 
ing user-to-EC dialing sequences that might 
produce the MF-pulse field contents shown. 

30 

kconn
(R2013)



The pulse field contents that are, and are not, 
present on each E-l interface depend on the 
call types that the EC is allowed or required to 
provide at the E-l interface location, the EC 
switching system capabilities, the INC switch- 
ing system capabilities, and the EC and INC 
agreements. These same services, capabili- 
ties, and agreements will determine the EC 
handling of particular calling user-to-EC dialing 
sequences. 

4.8.4.3 Call characteristic indicators 

Same as corresponding subclause in EANA 
Signaling protocol except reference in table 15 
and INC replaces IC. 

4.8.4.4 International system routing codes 

Same as corresponding subclause in EAI 
Signaling protocol. 

4i.4.5 Carrier identifier 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.8.4.6 Country code 

Sa_me as corresponding subclause in EAI 
Signaling protocol. 

4.8.4.7 National number 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.8.4.8 World Zone 1 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.8.4.9 IN&to-EC supplementary OS sig- 
nals 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.8.4.10 EC-to-INC OS-recall signal 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.8.4.11 Connection-hold capabilities 
not available or not selected 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.8.4.12 

Same as 

ANSI T1.104-1991 

Disconnect sequence 

corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.8.4.13 Test calls 

Same as corresponding subclause in EANA 
Signaling protocol except INC replaces IC. 

4.8.5 Options 

4.8.5.1 Carrier class 

Same as corresponding subclause in EAI 
Signaling protocol except EAIOS/Basic 
Signaling protocol replaces EAI. 

4.8.5.2 Digits in identification field 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.8.5.3 Call characteristic indicators 

Same as corresponding subclause in EANA 
Signaling protocol except INC replaces IC. 

4.8.6 Time limits 

4.8.6.1 Wink-start signal 

Same as corresponding subclause in EAI 
Signaling 

4.8.6.2 

Same as 
Signaling 

4.8.6.3 

protocol. 

Wink-start signal guard 

corresponding subclause in EANA 
protocol except INC replaces IC. 

Second-wink signal 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.8.6.4 Second-stage pulsing 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.8.6.5 Interval between identification and 
address fields 

Same as corresponding subclause in EANA 
Signaling protocol except INC replaces IC. 

4.8.6.6 Connect/hold signal and acknowl- 
edgment-wink signal 

A connect/hold signal or an acknowledgment- 
wink signal shall be returned between 200 mil- 
liseconds and 7.5 seconds after receipt of the 
complete address field. The INC should not 
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attempt to use the talking path for communica- 
tion with the calling user prior to returning 
either a connect/hold signal or an acknowledg- 
ment-wink signal. 

4.8.6.7 Answer signal 

When the INC sends an answer signal to the 
EC, the INC shall provide an on-hook state 
conti‘nuing for at least 250 milliseconds 
between the acknowledgment-wink signal and 
the answer signal (off-hook). For calls without 
connection-hold capabilities, the maximum 
time between signals is given in the EAI 
Signaling protocol. 

4.8.6.8 Supplementary OS signals 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.8.63 Maintenance call clearing 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.8.6.10 Disconnect timing interval 

Sam& as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.8.6.11 Maintenance timing interval 

On a call without connection-hold capabilities, 
maintenance timing shall be the same as the 
EAI Signaling protocol. 

4.8.6.12 Trunk guard interval 

Same as corresponding subclause in EANA 
Signaling protocol except INC replaces IC. 

4.8.7 Incomplete calls and irregularities 

4.8.7.1 Wink-start signal time out 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.8.7.2 Second-wink signal time out 

If an EC second-wink signal time out occurs, 
the EC shall release the trunk and return an 
announcement or tone to the calling user. 

4.8.7.4 No connect/hold signal or 
acknowledgment-wink signal 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.8.7.5 Invalid code 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.8.7.6 False answer 

For calls without connection-hold capabilities, 
the EC shall respond to false answer the same 
as the EANA Signaling protocol. 

4.8.7.7 Glare 

Same as corresponding subclause in EANA 
Signaling protocol except INC replaces IC. 

4.8.7.8 Maintenance call clearing 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9 EAIOS/Expanded Signaling Protocol 

4.9.1 Base specifications 

4.9.1 .l General description 

In the EAIOS/Expanded Signaling protocol, 
INC connotes either an INC or a consolidated 
carrier handling a call outside WZl. 

The protocol provides connection-hold capabil- 
ity signals The connection-hold capabilities 
signaling provides INC control of the connec- 
tion disconnect, INC-to-EC supplementary OS 
signaling, and EC-to-INC OS-recall signaling. 

For the disconnect sequences used by the 
protocol, the disconnect-control office is (1) on 
the INC side of the E-l interface when the con- 
nection-hold capabilities are requested and (2) 
on the EC side when they are not 

4.9.1.2 Nominal sequence 

The nominal EC-to-INC call signaling 
sequence, assuming connection-hold capabili- 
ties and all signaling fields are required, shall 

4.8.7.3 All trunks busy and seizure failure 
be the same as the EAIOS/Basic Signaling 
protocol except the step where the EC outpuls- 

.- 

Same as corresponding subclause in es the identification and address fields (Step 
EANAOS/Basic Signaling protocol except INC e) is changed to outpulse the identification, 
replaces IC. address, and charge fields. 
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4.9.2 Distinguishing characteristics 

The following are the distinguishing character- 
istics of the signaling protocol determined from 
comparing the signaling protocol standards in 
clause 4 of this standard: 

- The interface seizure signal is sent from 
the EC to the INC; 

- The protocol usage exceptions given in 
the Protocol Combination subclause, 3.2.2, 
distinguish between signaling protocols that 
contain pulsing that is the same in more than 
one signaling protocol and that are.used on 
trunks using other EC-to-INC and, for consol- 
idated carriers, other EC-to-IC exchange 
access signaling protocols; 

- There are either 9 or 10 digits between 
the KP and ST signals in the first MF-pulse 
.f,ield (country address field); 

- The ST signal (no primes) ends the sec- 
ond field (identification field); 

- An ST1 P ends the third field (address 
field); 

- Either 5, 15, 19, or 22 through 28 digits 
%e between the KP and ST signals in the 
fourth MF-pulse field (charge field). 

4.9.3 Specific example 

A specific example of a call using the signaling 
protocol is shown in figure 11. 

4.9.4 Variations 

4.9.4.1 Call types 

The signaling protocol shall accommodate the 
following call types: 

- Call types that require special handling 
and that are intended for call completion with 
WZl but outside the forty-eight contiguous 
states of the United States; 

- Call types that require special handling 
and that are intended for call completion out- 
side WZl . 

4.9.4.2 MF pulse field 

Same as corresponding subclause in 
EANAOS/Expanded Signaling protocol except 
reference is table 16 and INC replaces IC. 

4.9.4.3 Call characteristic indicators 

Same as corresponding subclause in 
EANAOS/Expanded Signaling protocol except 
reference is table 16. 

4.9.4.4 International system routing codes 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.9.4.5 Carrier identifier 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.9.4.6 Country code 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.9.4.7 National number 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.9.4.8 World Zone 1 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.9.4.9 INC-to-EC supplementary OS sig- 
nals 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9.4.10 EC-to-INC OS-recall signal 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9.4.11 Connection-hold not available 
or not selected 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC and signals follow identification- 
field, address-field, and charge-field 
sequence. 

4.9.4.12 Disconnect sequence 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9.4.13 Test calls 

Same as corresponding subclause in EANA 
Signaling protocol. 

4.9.5 Options 

4.9.5.1 Carrier class 

Same as corresponding subclause in EAI 
Signaling protocol except EAIOS/Expanded 
Signaling protocol replaces EAI Signaling pro- 
tocol. 
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4.9.5.2 Digits in identification field 

Same as corresponding subclause in 
EANAOS/Expanded Signaling protocol. 

4.9.5.3 Call characteristic indicators 

Same as corresponding subclause in 
EANAOS/Expanded Signaling protocol. 

4.9.5:4 Connection-hold capabilities 

Same as corresponding subclause in 
EANAOS/Expanded Signaling protocol except 
INC replaces IC. 

4.9.6 Time limits 

4.9.6.1 Wink-start signal 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.9.6.2 Wink-start signal guard 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9.6.3 Second-wink signal 

Same as corresponding subclause in EAI 
SignaJing protocol. 

4.9.6.4 Second-stage pulsing 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.9.6.5 Interval between identification, 
address, and charge fields 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9.6.6 Connect/hold signal or acknowl- 
edgment-wink signal 

Same as corresponding subclause in 
EAIOS/Basic Signaling protocol. 

4.9.6.7 Answer signal 

Same as corresponding subclause in 
EAIOS/Basic Signaling protocol. 

4.9.6.8 Supplementary OS signals 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9.6.9 Maintenance call clearing 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 
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4.9.6.10 

Same as 

Disconnect timing interval 

corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9.6.11 Maintenance timing interval 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.9.6.12 Trunk guard interval 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9.7 Incomplete calls and irregularities 

4.9.7.1 Wink-start signal time out 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9.7.2 Second-wink signal time out 

Same as corresponding subclause in 
EAIOS/Basic Signaling protocol. 

4.9.7.3 All trunks busy and seizure failure 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9.7.4 No connect/hold signal or acknow- 
ledgment-wink signal 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9.7.5 Invalid code 

Same as corresponding subclause in EAI 
Signaling protocol. 

4.9.7.6 False answer 

Same as corresponding subclause in the 
EANA Signaling protocol. 

4.9.7.7 Glare 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 

4.9.7.8 Maintenance call clearing 

Same as corresponding subclause in 
EANAOS/Basic Signaling protocol except INC 
replaces IC. 
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4.10 IC-to-EC Access Signaling 

4.10.1 Base specifications 

4.10.1.1 General description 

The IC-to-EC Access Signaling protocol shall 
be applicable for IC calls crossing the E-l 
Interface toward the EC. 

For the disconnect sequence, the disconnect- 
control office shall be on the IC side of the E-l 
interface. 

4.10.1.2 Nominal sequence 

The nominal IC-to-EC call signaling sequence 
shall be as follows: 

a) The IC shall seize a trunk to the EC and 
apply a connect signal (off-hook) to the trunk; 

b) The EC shall respond with a wink-start 
,signal, which informs the IC that the EC is 
ready to receive the address field; 

c) Upon receipt of this wink-start signal from 
the EC, the IC shall MF outpulse the address 
field; 

d) The EC shall screen and translate this 
&dress field and complete the call to the 
proper line in the access service area; 

e) The EC shall provide call progress tones 
and announcements; 

f) When the called user answers, answer 
supervision (off-hook) shall be passed to the 
IC by the EC; 

g) Depending on whether the IC or the EC 
initiates call clearing, one of the following 
two sequences shall occur: 

1) If the IC is the first to be finished with 
the call (e.g., because of calling user 
hang-up), the following shall occur: 

i) The IC shall terminate use of the 
talking path through the interface to 
the EC, should clear the IC connec- 
tion, and shall send the disconnect 
signal (on-hook) to the EC; 

ii) When the EC detects the IC dis- 
connect signal, the EC shall send the 
EC disconnect signal (on-hook) to the 
IC and should clear the EC connec- 
tion. 

2) If the EC is the first to be finished with 
the call (e.g., because of called user 
hang-up), the following shall occur: 

ANSlT1.104-1991 

0 The EC shall send the hang-up 
signal (on-hook) to the IC. The inter- 
face remains dedicated to the call, but 
the EC may interrupt the talking path 
through the interface to the IC; 

ii) Then the IC receives the EC 
hang-up signal and determines that 
disconnect should occur (e.g., when 
the disconnect-control office sends a 
disconnect signal because it either 
receives the calling user hang-up sig- 
nal or the disconnect timing interval’ 
expires), the IC (a) shall send the IC 
disconnect signal (on-hook) to the EC, 
(b) shall terminate use of the interface 
for the call, and (c) should clear the 
IC connection. 

iii) Upon receipt of the IC disconnect, 
the EC shall terminate use of the 
interface for the call and should clear 
the EC connection. 

4.10.2 Distinguishing characteristics 

The following are the distinguishing character- 
istics of the IC-to-EC Access Signaling proto- 
col determined from comparing the signaling 
protocols in clause 4 of this standard: 

- The interface seizure signal is sent from 
the IC to the EC; 

- The protocol can appear on trunks that 
also use other IC-to-EC exchange access 
protocols; 

- The KP signal (no primes) starts the 
address field. 

4.10.3 Specific example 

A specific example of a call using the IC-to-EC 
Access protocol is shown in figure 12. 

4.10.4 Variations 

4.10.4.1 Call types 

The IC-to-EC Access protocol shall accommo- 
date the following call types: 

- IC-to-EC calls to directory numbers; 

- IC-to-EC calls to directory assistance; 

- IC-to-EC calls to test lines. 

The variations in the address field based on 
the intended destination for the call are sum- 
marized in table 17. 
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4.10.4.2 Disconnect sequence 

The EC may send a request to cancel the EC- 
initiated call clearing sequence and to reestab- 
lish the talking path through the interface to 
the IC by removing the EC hang-up signal. 
The IC shall honor the request if the signal 
arrives before the IC initiates the IC discon- 
nect sequence. 

4.10.5 Option 

4.10.5.1 Number of digits 

The EC specifies whether the address consists 
of 7 or 10 digits. 

4.10.6 Time limits 

4.10.6.1 Wink-start signal 

The EC shall complete the wink-start signal to 
the.pOT within 3.5 seconds from the time of 
seizure of the trunk. 

4.10.6.2 Address field 

The IC shall start sending the address MF- 
pulse field to the EC within 3.5 seconds of 
receipt of the wink-start signal. 

4.1c6.3 Disconnect timing interval 

After receiving the EC hang-up signal in an 
EC-initiated call clearing sequence, the IC 
shall forward the hang-up signal to the discon- 
nect-control office where a disconnect timing 
interval shall be initiated. The disconnect tim- 
ing interval shall be between 10 and 12 sec- 
onds in length. 

4.10.6.4 Maintenance timing interval 

After sending the EC hang-up signal in an EC- 
initiated call clearing sequence, the EC may 
initiate a maintenance timing interval that shall 
be a minimum of 30 seconds. 

4.10.6.5 Trunk guard interval 

On EC-initiated call clearing sequences, the IC 
shall not send a new interface seizure signal 
for a minimum of 750 milliseconds after the IC 
returns the IC disconnect signal (on-hook). On 
IC-initiated call clearing sequences, the IC 
shall not send a new interface seizure signal 
for a minimum of 750 milliseconds after the IC 

disconnect signal (on-hook). On an IC-initiated 
call clearing sequence on a two-way trunk, the 
EC shall not send a new interface seizure sig- 
nal for a minimum of 750 milliseconds after the 
EC returns the EC disconnect signal (on- 
hook). 

-” 

4.10.7 Incomplete calls and irregularities 

4.10.7.1 Time out 

If the various signals described above are not 
transmitted within the specified times, the call 
shall be routed to an announcement, or tone. 

4.10.7.2 Invalid code 

If the call cannot be completed because the 
addressed station does not subtend the EC 
switch receiving the call, the EC shall return 
an announcement or tone. 

4.10.7.3 Busy 

If the called line is off-hook, the EC shall 
return an announcement or tone. 

4.10.7.4 Maintenance call clearing 

If the EC does not receive an IC disconnect 
signal before an EC maintenance timing inter- 
val expires, the EC may terminate use of the 
interface for the call, clear the IC connection, 
and, on two-way trunks, make the interface 
unavailable for EC-to-IC interface seizures 
until the IC disconnect is received. 

1 

4.11 IC-to-EC Facility/Service Selective 
Signaling 

4.11.1 Base specifications 

4.11 .l .l General description 

The IC-to-EC Facility/Service Selective 
Signaling protocol is a protocol for IC-to-EC 
calls. It shall provide the features of facility 
code and service code selection in addition to 
the features furnished with the IC-to-EC 
Access Signaling protocol. For the disconnect 
sequence, the disconnect-control office shall 
be on the IC side of the E-l interface. 

The address field shall contain a Service Code 
(SC), a Facility Code (FC), or both. To identify 
the different address field contents, different 
KP-primed signals15) shall be used as the first 

‘9 The MF-pulse signals representing KPlP, KP2P, and KP3P have the same frequency combinations as 
the STIP, ST2P, and STBP signals, respectively. The relative positions in the address field differentiate the 
KP-primed signals from the ST-primed signals. 
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signal of the address field. The different KP- 
primed signals shall indicate the presence or 
absence of service and facility codes in the 
address field as shown in table 7. 

4.11 .1.2 Nominal sequence 

The nominal IC-to-EC Facility/Service 
Selective Signaling call signaling sequence 
shall be as follows: 

a) The IC shall seize a trunk to the EC and 
apply a connect signal (off-hook) to the trunk; 

b) The EC shall respond with a wink-start 
signal, which informs the IC that the EC is 
ready to receive the address field; 

c) Upon receipt of the wink-start signal from 
the EC, the IC shall send the address field; 

d) The EC shall screen and translate the 
,address field and complete the call in accor- 
dance with the given facility code or service 
code, or both; 

e) The EC shall send the IC call progress 
tones and announcements; 

f) When the called user answers, answer 
supervision (off-hook) shall be passed to the 
IC by the EC; 

g) Depending on whether the IC or the EC 
initiates call clearing, one of the following two 
sequences shall occur: 

1) If the IC is the first to be finished with 
the call (e.g., because of calling, user 
hang-up), the following shall occur: 

i) The IC shall terminate use of the 
talking path through the interface to 
the EC, should clear the IC connec- 
tion, and shall send the disconnect 
signal (on-hook) to the EC; 

ii) When the EC detects the IC dis- 
connect signal, the EC shall send the 
EC disconnect signal (on-hook) to the 
IC and should clear the EC connec- 
tion. 

2) If the EC is the first to be finished with 
the call (e.g., because of called user 
hang-up), the following shall occur: 

i) The EC shall send the hang-up 
signal (on-hook) to the IC. The inter- 
face remains dedicated to the call, but 
the EC may interrupt the talking path 
through the interface to the IC. 

ii) When the IC receives the EC 
hang-up signal and determines that 
disconnect should occur (e.g., when 
the disconnect-control office sends a 
disconnect signal because it either 
receives the calling user hang-up sig- 
nal or the disconnect timing interval 
expires), the IC (a) shall send the IC 
disconnect signal (on-hook) to the EC, 
(b) shall terminate use of the interface 
for the call, and (c) should clear the 
IC connection. 

iii) Upon receipt of the IC disconnect, 
the EC shall terminate use of the 
interface for the call and should clear 
the EC connection. 

4.11.2 Distinguishing characteristics 

The following are the distinguishing character- 
istics of the IC-to-EC Facility/Service Selective 
Signaling protocol determined from comparing 
the signaling protocols in clause 5 of this stan- 
dard: 

- The interface seizure signal is sent from 
the IC to the EC; 

- The protocol can appear on trunks that 
also use other IC-to-EC exchange access 
protocols; 

- Either the KPl P, KP2P, or KP3P signal 
starts the address field. 

4.11.3 Specific example 

A specific example of a call using the IC-to-EC 
Facility/Service Selective Signaling protocol is 
shown in figure 13. 

4.11.4 Variations 

4.11.4.1 Call types 

The variations in the address field, which are 
based on the intended facility, service, and 
destination of the call, shall be as given in 
table 18. 

4.11.4.2 Disconnect sequence 

The EC may send a request to cancel the EC- 
initiated call clearing sequence and to reestab- 
lish the talking path through the interface to 
the IC by removing the EC hang-up signal. 
The IC shall honor the request if the signal 
arrives before the IC initiates the IC discon- 
nect sequence. 
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4.11.4.3 Service code and address digits 

The address digits associated with a service 
code shall have either (1) a Fixed format or (2) 
an Open format. Service codes apply industry 
wide in that a code identifies the same format 
type for all service providers. 

4.1 l,4.4 Fixed format 

Fixed-format addresses shall conform to the 
North American Numbering Plan, which is 
described in Bellcore “Numbering Plan and 
Dialing Procedures” in BOC Notes on the LEC 
Networks - 1990. 

4.11.4s Open format 

Open-format addresses shall consist of a 

sequence of unrestricted digits that may be 
any length from 0 to 15 digits, inclusive. 

4.115 Option 

4.11.5.1 Number of digits 

The EC specifies whether the fixed format 
addresses contains 7 or 10 digits. 

4.11.6 Time limits 

Same as corresponding subclause in the IC- 
to-EC Access Signaling protocol. 

4.11.7 Incomplete calls and irregularities 

Same as corresponding subclause in the IC- 
to-EC Access Signaling protocol. 
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Table 1 - Notation conventions for signaling protocol field contents 

Notation 

Symbols 
D 
KP 
KPl P 
KP2P 
KPBP 
KPV 

NIDB 

ST 
ST1 P 
ST2P 
ST3P 
WZI 

;, 

Digits 
0 to 9 
X 
N 
N’ 
10D 

_ 017/l OD 
7/l OD 
3/7/l OD 
3-10D 
10/14/17-23D 

Codes 
AD 
ANI 
CAC 

cc 
ccc 
CHG 
CIC 

CIN 
FC 
II 
INF 
NPA 
NN 
SAC 
SC 
OlR 

1NX 
1 N’X 

Name Description or contents 

Digit(s) Each digit 0 to 9 
Key Pulse Start of field signal 
Key Pulse - 1 Prime Start of field signal 
Key Pulse - 2 Prime Start of field signal 
Key Pulse - 3 Prime Start of field signal 
Key Pulse Variable Start of field signal, 

KP, KPlP, KP2P, or KPBP 
Number information Generic data base name 

data base 
Start Pulse End of field signal 
Start Pulse - 1 Prime End of field signal 
Start Pulse - 2 Prime End of field signal 
Start Pulse - 3 Prime End of field signal 
World Zone 1 International address using 

North American Numbering Plan 
Field separator Not transmitted 
Variable inclusion Contents may not be required 

Digit Number 0 to 9 as given 
Digit Any number 0 to 9 
Digit Any number 2 to 9 
Digit Any number 2 to 9, N’ is not N 
Number of digits 10 digits 
Number of digits 0,7, or 10 digits 
Number of digits 7 or 10 digits 
Number of digits 3, 7, or IO digits 
Number of digits 3 to 10 digits 
Number of digits 10, 14, or 17-to-23 digits 

Address digits 0 to 15 digits 
Automatic Number Identification 3, 7, or IO digits 
Carrier Access Code Currently 5 digits (1 OXXX), last 3 each 

0 to 9. where XXX is carrier identification 
code. See 1.3.6 for future CACs. 

Country Code 1 to 3 digits 
Country Code Padded 3 digits 
Charged Number Identification 10, 14, or 17-to-23 digits 
Carrier Identification Code Currently 3 digits (XXX), each 

0 to 9. See 1.3.6 for future CICs. 
Call Identification Number 3, 7, or 10 digits 
Facility Code 2 digits 
ANI Information Code 2 digits 
OSS Information Code 5 digits 
Numbering Plan Area 3 digits 
National Number National number plan address 
Service Access Code 3 digits 
Service Code 2 digits 
World Zone 1 Region Code 3 digits, WZl outside 48 contiguous 

states of the United States 
International Routing Code 3 digits 
International Routing Code 3 digits, N’ is not N 
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Call type 

Direct-dialed 
distant access 
service area 

Service Access 
Code 

Embodied 

Interexchange 
assistance 

0+ call 
0- call 

Home access 
service area 

Test line 

Table 2 - Exchange Access North American Signaling 

Example callin! 

To use 
predesignated 

carrier 

(1)+7/l OD 

0+7/l OD 
00 

CAC+(1)+7/1 OC 

10x 
958+XxXx 
959+xxxx 

B user dialing 

To 
override 

predesignation 

CAC+(1)+7/1 OD 

(l)+SAC+7D 

CAC+0+7/1 OD 
CAC+O 

CAC+(1)+7/1 OD 

- 
- 
- 

MF pulse field 

Identification 

KPV+( II+ANI)+ST 

KPV+( II+ANI)+ST 

KPV+( II+ANI)+ST KP+0+7/1 OD+ST 
KPV+( II+AN I)+ST KP+O+ST 

KPV+( II+ANI)+ST KP+7/1 OD+ST 

- 

- 

Address 

KP+7/1 OD+ST 

KP+SAC+7D+ST 

KP+l OX+ST 
KP+958+XXXX+ST 
KP+959+XXXX+ST 

Table 3 - Example assignments of call characteristic indicators 

indicator(s) provided 
j 

None 
I I 

Calling user signaling only 

Predesignation indication only 

Calling user signaling and 
predesignation indication 

Dial Pulse 

DTMF 

Dial Pulse 

Dial Pulse 

DTMF 

DTMF 

- 

Predesignated IC 

Not Predesignated IC 
or Don’t Know 

Predesignated IC 

Not Predesignated IC 
or Don’t Know 

Predesignated IC 

Not Predesignated IC 
or Don’t Know 

Identification field 
KPV value 

KP 

KP 

KP2P 

KP 

KPl P 

KP 

KPlP 

KP2P 

KPBP 
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Table 4 - Example II code assignments for 
Exchange Access Signaling 

Code I Descriotion 

00 

01 

02 

06 

07 

20 

27 

Identified line - No special treatment 

ONI (multiparty) 

ANI failure 

Hotel/motel 

Coinless (hospital, inmate, etc) 

AIOD - Listed directory number sent 

Coin 

NOTE - Excerpted from LERG (see Bellcore, LERG). 

Table 5 - Exchange Access International Signaling 

Example calling user dialing MF pulse field 

To use TO 
predesignated override 

Call type carrier predesignation Country address ldentiflcatlon Address 

Direct-dialed 
outside WZl 01 l+CC+NN CAC+Ol l+CC+NN KP+lNX+CIC+CCC+ST KPV+(II+ANI)+ST KP+CC+NN+ST 

International 
assistance 
outside WZl 

0+ call Ol+CC+NN CAC+Ol+CC+NN KP+lN’X+CIC+CCC+ST KPV+(II+ANI)+ST KP+CC+NN+ST 
0- call 00 CAC+O KP+lN’X+CIC+OOO+ST KPV+(II+ANI)+ST KP+O+ST 

Direct-dialed 
inside WZI (l)+lOD CAC+(l)+l OD KP+l NX+CIC+Ol R+ST KPV+(II+ANI)+ST KP+lOD+ST 

International 
assistance 
inside WZl O+lOD CAC+O+lOD KP+lN’X+CIC+OlR+ST KPV+(II+ANI)+ST KP+O+lOD+ST 

Service Access 
Code 

Embodied - (1 )+SAC+i’D KP+lNX+CIC+OlO+ST KPV+(II+ANI)+ST KP+SAC+?D+Sl 
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Table 6 - Exchange Access Cut-Through Signaling 

I Example calling user dialing I MF pulse field 

Carrier class 
E 

Interexchange 
or 
consolidated 

International 

CAC+# 

CAC+# 

4- 

To 
override 

predesignation 

CAC+# 

CAC+# 

Country address Identification 

- 1 KPV+(II+ANI)+STl P 

KP+l NX+CIC+OOO+ST 1 KPV+(II+ANI)+STl P 

Table 7 - KP-primed signals in 
Facility/Service requests 

Facility/Service request 
Address field 

KP-primed signal 

Service code only 

Facility code only 

Facility code and service code 

KPl P 

KP2P 

KP3P 

Table 8 - EC-to4 Facility/Service Selective Signaling 

Call 
type 

SC only 

FC only 

SC & FC 

Example calling user dialing I MF pulse field I 

To use 
predesignated 

carrier 

*SC+AD(#) 

#FC+AD(#) 

#FC+*SC+AD(#) 

To 
override 

predesignation 

CAC+*SC+AD(#) 

#FC+CAC+AD(#) 

#FC+CAC+*SC+AD(#) 

Identification 

KPV+(II+ANI)+ST KPl P+SC+AD+ST 

KPV+(II+ANI)+ST KP2P+FC+AD+ST 

KPV+(II+ANI)+ST KP3P+FC+SC+AD+ST 

Address 

1 

Key - 

AD Address digits, length between 0 and 15 including any prefix (see 4.4.4.7 and 4.4.4.8). 
(#) Dialing of # is optional. 
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Call type 

From Non-Coin Line 

To interexchange 
carrier 

0+ (IN WZl) 
l+ (IN WZl) 

‘t O- 

To international 
carrier 

0+ (IN WZl) 
l+ (IN WZl) 
O- 

=- To consolidated or 
international carrier 

0+ (OUT WZl) 
l+ (OUT WZl) 

From Coin Line 

To intererchange 
carrier 

0+ (IN WZl) 
l+ (IN WZl) 
O- 

To international 
carrier 

0+ (IN WZl) 
l+ (IN WZl) 
O- 

To consolidated or 
international carrier 

0+ (OUT WZl) 
1+ (OUT WZl ) 

T Example calling user dialing 

Table 9 - Operator Services Signaling for IC calls 

T 
To use 

predesignated 
carrier 

0+7/l OD 
(1)+7/l OD 

00 

O+l OD 
(l)+lOD 

00 

01 +CC+NN 
011 +CC+NN 

0+7/l OD 
(1)+7/10D 

00 

O+l OD 
(l)+lOD 

00 

01 +CC+NN 
011 +CC+NN 

To 
override 

predesignation 

CAC+0+7/1 OD 
CAC+(1)+7/1 OD 

CAC+O 

CAC+O+l OD 
CAC+(l)+lOD 

CAC+O 

CAC+Ol +CC+NN 
:AC+Ol 1 +CC+NP 

CAC+0+7/1 OD 
CAC+(1)+7/1 OD 

CAC+O 

CAC+l OD 
CAC+(l)+lOD 

CAC+O 

CAC+Ol +CC+NN 
:AC+Ol 1 +CC+NN 

MF pulse field 

Address 

KP+7/1 OD+ST3P 
KP+7/1 OD+ST2P 

KP+ST3P 

KP+l OD+ST3P 
KP+l OD+ST2P 

KP+ST3P 

<P+l +CC+NN+ST3P KP+ll+0/7D+ST 
<P+l +CC+NN+ST2P KP+ll+0/7D+ST 

KP+7/1 OD+STl P 
KP+7/1 OD+ST 

KP+STl P 

KP+l OD+STl P 
KP+l OD+ST 

KP+STl P 

<P+l +CC+NN+STl P KP+ll+0/7D+ST 
KP+l +CC+NN+ST KP+ll+0/7D+ST 

Identification 

KP+ll+0/7D+ST 
KP+II+O/-/D+ST 
KP+11+0/7D+ST 

KP+ll+0/7D+ST 
KP+ll+0/7D+ST 
KP+ll+0/7D+ST 

KP+ll+0/7D+ST 
KP+ll+0/7D+ST 
KP+II+O/-/D+ST 

KP+l1+0/7D+ST 
KP+ll+0/7D+ST 
KP+ll+0/7D+ST 

1 
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Table 10 - Operator Services Signaling for EC calls routed to an IC operator system 

Call type 

From Non-Coin 
Line 

o+ 
l+ 
O- 

From Coin 
Line 

o+ 
l+ 
O- 

Example calling 
user dialing 

MF pulse field 

Address Identification 

0+3/7/l OD KP+3/7/1 OD+ST3P 
(1)+3/7/l OD KP+3/7/1 OD+ST2P 

0 KP+ST3P 

KP+ll+0/7D+STl P 
KP+ll+0/7D+STl P 
KP+ll+0/7D+STl P 

0+3/7/l OD 
(1)+3/7/l OD 

0 

KP+3/7/1 OD+STl P 
KP+3/7/1 OD+ST 

KP+STl P 

KP+ll+0/7D+STl P 
KP+ll+0/7D+STl P 
KP+ll+0/7D+STl P 

Code 

00 

01 

02 

06 

07 

20 

Table 11 - Example II code assignments for 
Operator Services Signaling 

Description 

Identified line - No special treatment 

ONI (multiparty) 

ANI failure 

Hotel/motel 

Coinless (hospital, inmate, etc) 

AIOD - Listed directory number sent 

.- 
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Table 12 - EANAOSlBasic 

MF pulse field 

Call type 

0+ call 

0- call 

1+ call 

Test line 

Example calling 
user dialing Identification Address 

CAC+0+7/1 OD KPV+(II+(CIN))+ST KP+0+7/1 OD+ST 
0+7/l OD KPV+(II+(CIN))+ST KP+0+7/1 OD+ST 

O+*SC+AD(#) KPV+(II+(CIN))+ST KPl P+SC+O+AD+ST 
CAC+O+*SC+AD(#) KPV+(II+(CIN))+ST KPl P+SC+O+AD+ST 

O+#FC+AD(#) KPV+(II+(CIN))+ST KP2P+FC+O+AD+ST 
O+#FC+CAC+AD(#) KPV+(II+(CIN))+ST KP2P+FC+O+AD+ST 
O+#FC+*SC+AD(#) KPV+(II+(CIN))+ST KP3P+FC+SC+O+AD+ST 

O+#FC+CAC+‘SC+AD(#) KPV+(II+(CIN))+ST KP3P+FC+SC+O+AD+ST 

CAC+O KPV+(II+(CIN))+ST KP+O+ST 
00 KPV+(II+(CIN))+ST KP+O+ST 

CAC+( 1)+7/l OD KPV+(II+(CIN))+ST KP+7/1 OD+ST 
(1)+7/10D KPV+(II+(CIN))+ST KP+7/1 OD+ST 

(1 )++SC+AD(#) KPV+(II+(CIN))+ST KPl P+SC+AD+ST 
CAC+( 1 )+*SC+AD(#) KPV+(II+(CIN))+ST KPl P+SC+AD+ST 

(1 )+#FC+AD(#) KPV+(II+(CIN))+ST KP2P+FC+AD+ST 
(1 )+#FC+CAC+AD(#) KPV+(II+(CIN))+ST KP2P+FC+AD+ST 
(1 )+#FC+*SC+AD(#) KPV+(II+(CIN))+ST KP3P+FC+SC+AD+ST 

(1 )+#FC+CAC+*SC+AD(#) KPV+(II+(CIN))+ST KP3P+FC+SC+AD+ST 

10x KP+l OX+ST 
958+XxXx KP+958+XXXX+ST 
959+xxxx KP+959+XXXX+ST 
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Call type 

o+ C’cfll 

o- ca;; 

I+ call 

Test line 

Example calling 
user dialing 

CAC+0+7/1 OD 
0+7/l OD 

O+‘SC+AD(#) 
CAC+O+‘SC+AD(#) 

O+#FC+AD(#) 
O+#FC+CAC+AD(#) 
O+#FC+*SC+AD(#) 

O+#FC+CAC+*SC+AD(#) 

CAC+O 
00 

CAC+( 1)+7/l OD 
(1)+7/l OD 

(1 )+‘SC+AD(#) 
CAC+(l )+*SC+AD(#) 

(1 )+#FC+AD(#) 
(1 )+#FC+CAC+AD(#) 
(l)+#FC+‘SC+AD(#) 

l)+#FC+CAC+‘SC+AD(# 

10x 
958+XxXx 
959+xxxx 

‘al 

T- 

sle 13- EANAOS/Exbanded 

Identification 

KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 

KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 

KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 
KPV+(II+CIN)+ST 

MF pulse field 

Address 

KP+0+0/7/1 OD+ST1 P 
KP+0+0/7/1 OD+ST1 P 

KPl P+SC+O+AD+STl P 
KPl P+SC+O+AD+STl P 
KP2P+FC+O+AD+STl P 
KP2P+FC+O+AD+STl P 

KP3P+FC+SC+O+AD+STl P 
KP3P+FC+SC+O+AD+STl P 

KP+O+STl P 
KP+O+STl P 

KP+7/1 OD+STi P 
KP+7/1 OD+STi P 

KPl P+SC+AD+STl P 
KPI P+SC+AD+STl P 
KP2P+FC+AD+STl P 
KP2P+FC+AD+STl P 

KP3P+FC+SC+AD+STl P 
KP3P+FC+SC+AD+STl P 

KP+l OX+ST 
KP+958+XXXX+ST 
KP+959+XXXX+ST 

Charge 

KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 

KP+INF+CHG+ST 
KP+INF+CHG+ST 

KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 

- 
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Table 14 - INF code structure and example contents 

INF code Information category(ies) 
subdivision in subdivision Example information in category 

First digit 
(X- - - -) Original OSS-access prefix 

l+ 
o+ 
o- 

Information-entry type 

Manual by OSS operator 
Automated at OSS from tone input 
Automated at OSS from spoken input 

Second and 
third digits 
(-XX--) Charge-to type 

Unknown 
Credit card - Telecommunications Co. format, EC-assigned PIN 
Credit card - Telecommunications Co. format, other-assigned PIN 
Credit card - Telecommunications Co. format, unknown-assigned PIN 
Credit card - Non-telecommunications Co. format 
Collect 
Third number 
Sent paid 

Charge-to number-specific 
information 

Call-connection type 

information not applicable for call type or information 
usually provided but EC made no NIDB query’) 

Information usually provided but no response from NIDB query 
Information usually provided but NIDB reports information not available 
Information provided and NIDB reports verify by automated method 
Information provided and NIDB reports verify by operator 
Information provided and NIDB reports authorized accept or 

information not provided by agreement’) 

Station-to-station 
Person-to-person 

Fourth digit 
(- - -x-) 

Calling user special- 
handling request 

Call completion 
Time and charge 
Rate information 
Trouble reporting 
Dialing instructions 
Credit reporting 
General assistance 

Fitth digit 
(- - - -X) 

IC-access determination 
Carrier access code dialed 
Predesignated carrier 
Primary preferred carrier of charged party 
Alternate preferred carrier of charged party 
Verbal instruction from calling user 
Verbal instruction from charged party 
EC-OSS emergency call handling 

l) Differentiation, when desired, may be accomplished by using the other provided call information and the EC-IC 
agreement. 
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Table 15 - EAIOS/Basic 

Call type 

‘C 

0- call 

Outside WZl 
0+ call 

*- 

1+ call 

Inside WZl 
0+ call 

1 + call 

Test line 

Example calling 
user dialing 

CAC+O 
00 

CAC+Ol +CC+NN 
01 +CC+NN 

CAC+Ol 1 +CC+NI’ 
011 +CC+NN 

CAC+O+l OD 
O+l OD 

CAC+(l)+l OD 
(l)+l OD 

10x 
958+XxXx 
959+xxxx 

-I- 

I I 
I 

rl 

Country address 

KP+l N’X+CIC+OOO+ST KPV+(II+(CIN))+ST 
KP+l N’X+CIC+OOO+ST KPV+(II+(CIN))+ST 

<P+l N’X+CIC+CCC+ST KPV+(II+(CIN))+ST 
<P+l N’X+CIC+CCC+ST KPV+(II+(CIN))+ST 

KP+l NX+CIC+CCC+ST KPV+(II+(CIN))+ST 
KP+l NX+CIC+CCC+ST KPV+(II+(CIN))+ST 

KP+l N’X+CIC+Ol R+ST 
KP+l N’X+CIC+Ol R+ST 

KP+l NX+CIC+Ol R+ST 
KP+l NX+CIC+Ol R+ST 

MF pulse field 

Identification 

KPV+(II+(CIN))+ST 
KPV+( II+(CIN))+ST 

KPV+(II+(CIN))+ST 
KPV+(II+(CIN))+ST 

Address 

KP+O+ST 
KP+O+ST 

KP+CC+NN+ST 
KP+CC+NN+ST 

KP+CC+NN+ST 
KP+CC+NN+ST 

KP+O+l OD+ST 
KP+O+l OD+ST 

KP+l OD+ST 
KP+l OD+ST 

KP+l OX+ST 
KP+958+XXXX+ST 
KP+959+XXXX+ST 

1 

-- 
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Call type 

0- call 

Outside WZl 
0+ call 

1+ call 

Inside WZl 
0+ call 

1+ call 

Test line 

Example calling 
user dialing 

CAC+O 
00 

CAC+Ol +CC+NN 
01 +CC+NN 

CAC+Oll +CC+NN 
011 +CC+NN 

CAC+O+l OD 
O+l OD 

CAC+(l )+l OD 
(l)+lOD 

10x 
958+XXXX 
959+xxxx 

Table 16 - EAIOS/Expanded 

Country address 

KP+l N’X+CiC+OOO+ST KPV+(II+CIN)+ST 
KP+l N’X+CIC+OOO+ST KPV+(II+CIN)+ST 

KP+l N’X+CIC+CCC+ST KPV+(II+CIN)+ST 
KP+l N’X+CIC+CCC+ST KPV+(II+CIN)+ST 
KP+l NX+CIC+CCC+ST KPV+(II+CIN)+ST 
KP+l NX+CIC+CCC+ST KPV+(II+CIN)+ST 

KP+l N’X+CIC+Ol R+ST KPV+(II+CIN)+ST 
KP+l N’X+CIC+Ol R+ST KPV+(II+CIN)+ST 
KP+l NX+CIC+Ol R+ST KPV+(II+CIN)+ST 
KP+l NX+CIC+Ol R+ST KPV+(II+CIN)+ST 

MF pulse field 

Identification Address 

KP+O+STl P 
KP+O+STl P 

KP+CC+NN+STl P 
KP+CC+NN+STl P 
KP+CC+NN+STl P 
KP+CC+NN+STl P 

KP+O+l OD+STl P 
KP+O+l OD+STl P 

KP+l OD+STl P 
KP+l OD+STl P 

KP+l OX+ST 
<P+958+XXXX+S7 
< P+959+XXXX+Sl 

Charge 

KP+INF+CHG+ST 
KP+INF+CHG+ST 

KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 

KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 
KP+INF+CHG+ST 

1 
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Table 17 - K-to-EC Access Signaling 

Call type 

Directory number 

Directory assistance 

Test 

MF pulse field 

Address 

KP+7/1 OD+ST 

KP+555+1212+ST 
KP+NPA+555+1212+ST 

KP+l OX+ST 
KP+958+XXXX+ST 
KP+959+XXXX+ST 

I 

Table 18 - IC-to-EC Facility/Service Signaling 

I I 
MF pulse field 

Call tvoe I Address 

Facility code only 

Facility code and Service code 

KPl P+SC+AD+ST 

KP2P+FC+AD+ST 

KP3P+FC+SC+AD+ST 

Key - 

AD Address digits, length between 0 and 15 including any 
prefix (see 4.11.4.4 and 4.11.4.5). 

50 

kconn
(R2013)



ANSI T1.104-1991 

EXCHANGE CARRIER 
POINT OF 

TERMINATION 
INTEREXCHANGE CARRIER 

SEIZE p 

- WINK-START 

IDENTIFICATION FIELD I 

KP+00+212+555+4457+ST 

ADDRESS FIELD - 

KP+312+555+6782+ST 

- ACKNOWLEDGMENT-WINK 

- ANSWER 

DISCONNECT - 

- DISCONNECT 

Assumptions: 
Billing number of calling line: 212+555+4457 
ANI information code: 00 (identified line) 
Called number: 312+555+6782 
Initiates disconnect: EC 

Figure 1 - Direct dialed call to IC for completion in WZl 
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EXCHANGE CARRIER 
POINT OF 

TERMINATION 
INTERNATIONAL CARRIER 

SEIZE - 

___f___ WINK-START 

COUNTRY ADDRESS FIELD - 
KP+138+034+044+8T 

- SECOND-WINK 

IDENTIFICATION FIELD - 

KP+00+212+555+4457+ST 

ADDRESS FIELD - 

KP+44+5558911 +ST 

p ACKNOWLEDGMENT-WINK 

- ANSWER 

DISCONNECT - 

- DISCONNECT 

Assumptions: 
Billing number of calling line: 212+555+4457 
ANI inforrnation code: 00 (identified line) 
International Routing Code: 138 (calling user dialed 011) 
Carrier Identification Code: 034 
Called number 

Country Code: 44 
National Number: 5558911 

Initiates disconnect: EC 

Figure 2 - Direct dialed EC-to-INC call for completion outside WZl 

EXCHANGE CARRIER 
POINT OF 

TERMINATION 
INTEREXCHANGE CARRIER 

SEIZE - 

p WINK-START 

IDENTIFICATION FIELD - 

KP+00+212+555+4457+STl P 

p ACKNOWLEDGMENT-WINK 

p ANSWER 

DISCONNECT - 

p DISCONNECT 

Assumptions: 
Billing number of calling line: 212+555+4457 
ANI information code: 00 (identified line) 
Initiates disconnect: EC 

Figure 3 - Cut-through originating call to IC 
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EXCHANGE CARRIER 
POINT OF 

TERMINATION 
INTEREXCHANGE CARRIER 

SEIZE - 

.- WINK-START 

IDENTIFICATION FIELD ___t___ 

KP+00+201+555+2465+ST 

ADDRESS FIELD - 

KPl P+43+312+555+3556+ST 

- ACKNOWLEDGMENT-WINK 

,- CALL PROGRESS TONES 
ANDANNOUNCEMENTS 

- ANSWER 

DISCONNECT - 

- DISCONNECT 

Assumptions: 
ANI information code: 00 (identified line) 
Billing number of calling line: 201+555+2465 
Service code: 43 
Facility code: None 
Address digits: 312+555+3556 
Initiates disconnect: EC 

Figure 4 - Service-type call to IC 

EXCHANGE CARRIER 
POINT OF 

TERMINATION 
INTEREXCHANGE CARRIER 

SEIZE - 

WINK-START 

ADDRESS FIELD - 

KP+312+555+6782+ST3P 

ANI REQUEST 

IDENTIFICATION FIELD 

KP+00+555+4457+ST 

SEND CALLING 
CARDNUMBER 

DTMF SIGNALS - 
212+555+4457+1234 

- DISCONNECT 

DISCONNECT - 

Assumptions: 
Billing number of calling line: 212+555+4457 
ANI information code: 00 (identified line) 
Called number: 312+555+6782 
Call type: STBP (calling user dialed 0 from non-coin line) 
Calling card number: 212+555+4457+1234 
Initiates disconnect: IC 

Figure 5 - Operator services EC-to-IC call for completion in WZl 
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EXCHANGE CARRIER 
POINT OF 

TERMINATION 
INTEREXCHANGE CARRIER 

SEIZE 

IDENTIFICATION FIELD 

KP+27+212+555+4457+ST 

ADDRESS FIELD 

KP+0+312+555+6782+ST 

OS-RECALL 

DISCONNECT 

___f____ WINK-START 

- CONNECT/HOLD 

- SUPPLEMENTARY 

OS SIGNALS 

p DISCONNECT 

Assumptions: 

ANI information code: 27 (coin line) 

Call identification number: 212+555+4457 (billing number of calling line) 

Called number: 312+555+6782 

Connection-hold capability: selected 

Post-connection signaling: OS-recall followed by supplementary OS signaling 

Initiates disconnect: IC 

Figure 6 - EANAOS/Basic with connection-hold capabilities selected 

EXCHANGE CARRIER 
POINT OF 

TERMINATION 
INTEREXCHANGE CARRIER 

SEIZE 

IDENTIFICATION FIELD 

KP+27+212+555+4457+ST 

ADDRESS FIELD 

KP+0+312+555+6782+ST 

OS-RECALL 

DISCONNECT 

WINK-START 

CONNECT/HOLD 

SUPPLEMENTARY 

OS SIGNALS 

DISCONNECT 

Assumptions: 
ANI information code: 27 (coin line) 

Call identification number: 212+555+4457 (billing number of calling line) 

Called number: 312+555+6782 
Connection-hold capability: selected 

Post-connection signaling: OS-recall followed by supplementary OS signaling 

Initiates disconnect: IC 

Figure 7 - EANAOSlBasic without connection-hold capabilities 
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EXCHANGE CARRIER 
POINT OF 

TERMINATION INTEREXCHANGE CARRIER 

SEIZE - 

p WINK-START 

IDENTIFICATION FIELD - 

KP+27+212+555+4457+ST 

ADDRESS FIELD / 

KP+0+312+555+6782+STl P 

CHARGE FIELD / 

KP+12345+20155512349876+ST 

p CONNECT/HOLD 

OS-RECALL - 

, SUPPLEMENTARY 

OS SIGNALS 

p DISCONNECT 

DISCONNECT - 

Assumptions: 
ANI information code: 27 (coin line) 
Call identification number: 212+555+4457 (billing number of calling line) 
Called number: 312+555+6782 
Charge field intormation: 12345 
Charge-to number: 20155512349876 
Connection-hold capability: requested 
Post-connection signaling: OS-recall followed by supplementary OS signaling 
Initiates disconnect: IC 

Figure 8 - EANAOS/Expanded with connection-hold capabilities selected 
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EXCHANGE CARRIER 
POINT OF 

TERMINATION 
INTERNATIONAL CARRIER 

SEIZE - 

- WINK-START 

COUNTRY ADDRESS FIELD p 

KP+l38+034+044+ST 

‘. - SECOND-WINK 

IDENTIFICATION FIELD - 

KP+00+212+555+4457+ST 

ADDRESS FIELD c_ 

KP+44+5558911 +ST 

4c - CONNECT/HOLD 

/ SUPPLEMENTARY 

OS SIGNALS 

p DISCONNECT 

DISCONNECT - 

Assumptions: 
International routing code: 138 (calling user dialed 011) 
Carrier identification code: 034 
Called number 

Country code: 44 
National number: 5558911 

ANI information code: 00 (identified line) 
Call identification number: 212+555+4457 (billing number of calling line) 
Connection-hold capability: selected 
Post-connection signaling: supplementary OS signaling 
Initiates disconnect: INC 

Figure 9 - EAIOS/Basic with connection-hold capabilities selected 
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EXCHANGE CARRIER 
POINT OF 

TERMINATION 
INTERNATIONAL CARRIER 

SEIZE - 

- WINK-START 

COUNTRY ADDRESS FIELD - 

KP+l38+034+044+ST 

- SECOND-WINK 

IDENTIFICATION FIELD _____f__- 

KP+34+2125554457+ST 

ADDRESS FIELD - 

KP+44+5558911 +ST 

- ACKNOWLEDGMENT-WINK 

., ANSWER 

DISCONNECT - 

- DISCONNECT 

Assumptions: 
International routing code: 138 (calling user dialed 011) 
Carrier identification code: 034 
ANI information code: 34 (charge-to number follows) 
Call identification number: 212+555+4457 (third-number billing) 
Called number 

Country code: 44 
National number: 5558911 

Initiates disconnect: EC 

Figure 10 - EAIOS/Basic without connection-hold capabilities 
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EXCHANGE CARRIER 
POINT OF 

TERMINATION 
INTERNATIONAL CARRIER 

SEIZE - 

\ WINK-START 

COUNTRY ADDRESS FIELD - 

KP+138+034+044+ST 

p SECOND-WINK 

IDENTIFICATION FIELD - 

‘* KP+00+212+555+4457+ST 

ADDRESS FIELD / 

KP+44+5558911 +STl P 

CHARGE FIELD - 

KP+54321+20155512349876+ST 

4- p CONNECT/HOLD 

- SUPPLEMENTARY 

OS SIGNALS 

/ DISCONNECT 

DISCONNECT - 

Assumptions: 
International routing code: 138 (calling user dialed 01 1) 
Carrier identification code: 034 
ANI information code: 00 (identified line) 
Call identification number: 212+555+4457 (billing number of calling line) 
Called number 

Country code: 44 
National number: 5558911 

Charge field information: 54321 
Charge-to number: 20155512349876 
Connection-hold capability: selected 
Post-connection signaling: supplementary OS signaling 
Initiates disconnect: INC 

Figure 11 - EAIOS/Expanded with connection-hold capabilities selected 
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INTEREXCHANGE CARRIER 
POINT OF 

TERMINATION 
EXCHANGE CARRIER 

SEIZE - 

- WINK-START 

ADDRESS FIELD - 

KP+312+555+6782+ST 

- AUDIBLE RINGING 

- ANSWER 

DISCONNECT / 

/ . DISCONNECT 

Assumptions: 
Called directory number: 312+555+6782 
Initiates disconnect: IC 

Figure 12 - IC-to-EC call to directory numbers 

INTEREXCHANGE CARRIER 
POINT OF 

TERMINATION 
EXCHANGE CARRIER 

SEIZE - 

p WINK-START 

ADDRESS FIELD - 

KPl P+43+3125553556+ST 

p AUDIBLE RINGING 

ANSWER 

DISCONNECT p 

/ DISCONNECT 

Assumptions: 
Service code: 43 
Facility code: None 
Address digits: 3125553556 
Initiates disconnect: IC 

. 

Figure 13 - Service-type call to EC 
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