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Foreword (This Foreword is not part of American National Standard Tl.613-1991.) 

This standard defines and describes the Call Waiting supplementary ser- 
vice in the context of an Integrated Services Digital Network (ISDN). The 
Call Waiting service permits a subscriber to be notified of an incoming call 
with an indication that no interface channel is available. The subscriber 
then has the choice of accepting, rejecting, or ignoring the waiting call. This 
service applies to both an ISDN basic rate access and an ISDN primary rate 
access. It is intended to supplement the basic circuit mode bearer services 
contained in, American National Standard for Telecommunications - Inte- 
grated Services Digital Network (ISDN) - Circuit mode bearer service 
category description, ANSI T1.620.‘) This standard also includes the 
interaction of Call Waiting with other ISDN supplementary services. 

Manufacturers of ISDN user terminals and manufacturers of ISDN switching 
equipment can apply this standard to the design and development of their 
products. 

This standard was developed over the past several years by Technical 
Subcommittee Tl Sl of Accredited Standards Committee Tl - Telecommu- 
nications. Many of Tl Sl’s participants are also active participants in similar 
activities of the CCITT. Therefore, this standard is consistent with existing 
and emerging CCITT recommendations. 

Suggestions for improvement of this standard will be welcome. They should 
be sent to the 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 Tl - Telecommunications. Committee 
approval of the standard does not 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 K. Reilly, Vice-Chairman 
O.J. Gusella, Jr., Secretary 
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l) This standard is under development. Contact the secretariat for more information. 

. . . 
III 



Organization Represented Name of Representative 

National Telephone Cooperative Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . Joseph M. Flanigan 
NYNEX Service Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bencilla Jenkins 

Leo Katz (Alt.) 
Pacific Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fred Doell 

Tom Garcia (Alt.) 
Puerto Rico Telephone Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Segundo Ruiz 
Southern New England Telephone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. D. Mulla 

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

C. C. Bailey (Alt.) 
United States Telephone Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Paul K. Hart 

Thomas Gajeski (Alt.) 
US WEST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . James L. Eitel 

James Dahl (Alt.) 
United Telecommunications, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Robert P. McCabe 

Harold L. Fuller (Alt.) 

INTEREXCHANGE CARRIERS 

AT&T Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. H. Peterson 
Dennis Thovson (Alt.) 

COMSAT Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Carl A. Sederquist 
Mark T. Neibert (Alt.) 

Contel ASC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Michael K. Ward 
Kap Kim (Alt.) 

International Telecharge, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dennis Garaghty 
Diane Harbaugh (Alt.) 

MCI Telecommunications Corporation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Stephen J. Engelman 
Whitey Thayer (Alt.) 

National Telecommunications Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . John Gurzick 
Phillip E. Belevre (Alt.) 

Operator Assistance Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Steve Pannell 
Joseph E. Sharkey (Alt.) 

Telecom Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. T. Clark 
Doug R. Saunders (Al:.) 

Unite1 Communications, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . David H. Whyte 
George Tadros (Alt.) 

US Sprint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Peter J. May 
Eric Scace (Alt.) 

VYVX National Video Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Howard Meiseles 
Ray Sensney (Aft.) 

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 
Kevin Karvolac (Alt.) 

Amdahl Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Paul Lue 
Peter Arseniu (Alt.) 

AMP, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Jack Bradbery 
George Lawrence (Alt.) 

ANT Telecommunications, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . James Seago 
Howard Carnes (Alt.) 

Apple Computer, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mike Lawler 
Karen Higginbottom (Alt.) 

Arix Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Berry Needham 
Gene Manno (Alt.) 

AT&T Network Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Stanley W. Johnston 
Sigrid K. Llewellyn (Alt.) 

Digital Equipment Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Thomas Szczepanski 
Richard Hovey (Alt.) 

DSC Communications Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Allen Adams 
Kishan Shenoi (AR.) 

ECI Telecom, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Douglas E. Peterson 
Ron Murphy (Alt.) 

iv 



Organization Represented Name of Representative 

Ericsson, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . David Breeding 
Guy Campbell (Alt.) 

Fujitsu America, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Steven E. Minneman 
Rodney Boehm (Alt.) 

General DataComm, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Frederick Cronin 
Frederick Lucas (Alt.) 

Harris Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Allen Jackson 
Virginia Lacker (Ait.) 

Hekimian Laboratories, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. P. Drzewiecki 
Mike F. Toohig (Alt.) 

Hewlett-Packard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Don C. Loughry 
Richard van Gelder (Alt.) 

IBM Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Robert M. Amy 
Stavros Boinodiris (Ait.) 

lnfotron Systems Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Stig Persson 
Philip J. Bird (Alt.) 

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

John Mitchell (Alt.) 
Memorex Telex Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . William Greason 

Douglas 0. Kendrick (Alt.) 
Mite1 Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Keith Richardson 

David Gleave (Alt.) 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Art Graham 

Wayne Lohman (AL.) 
Northern Telecom, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Joseph Samuel 

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

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

Peter Brackett (Alt.) 
Rockwell International Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Everett Turvey 

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

Fred Fink (Alt.) 
Stromberg-Carlson Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Robert E. Poignant 

Dennis L. Edinger (Alt.) 
Tau-Tron, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dave Ludwig 
Telco Systems, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Thomas R. Helmes 

Marshall Hudson (Alt.) 
Telecom Solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. J. Narasimha 

Robert Yapp (Alt.) 
Telecommunications Techniques Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . Joseph A. Sciulli 

Bernard E. Worne (AW.) 
Teleos Communications, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hascall Sharpe 

Ken Araujo (Alt.) 
TELINQ Systems, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Steve Tabaska 

Darrell Heflin (Alt.) 
Tellabs, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Charles Rohrs 

Michael J. Birck 
TIMEPLEX, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Protopapas 

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

Robert Beebe (Alt.) 

GENERAL INTEREST 

American Broadcasting Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ken Michel 
Ashford Associates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Donald A. Ashford 
Base-2 Systems, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Douglas M. Brady 

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

Jose M. Vasquez (Alt.) 

V 



Organization Represented Name of Representative 

CBS Broadcasting Group CBS, inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Joseph M. McNulty 
George Knights (Alt.) 

Creative Communications Consulting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Richard Bobilin 
James Boe (Alt.) 

Defense Communications Agency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. Joseph Pasquariello 
Granger Kelley (Alt.) 

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

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

Frank M. McClelland (Aft.) 
National Institute of Standards and Technology . . . . . . . . . . . . . . . . . . . . . . . . . Robert Rountree, Jr. 

Michael D. Hogan (Alt.) 
National Telecommunications and Information 

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

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

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

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

Larry L. Jackson (Alt.) 

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

W. F. Utlaut, Chairman 
Robert Amy, Vice-Chairman 
Marcie Geissinger, Secretary 

Organizations Represented Names of Representatives 

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

Alcatel Network Systems Corporation 
Amdahl Corporation 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;t$;;Farn 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Ameritech Services, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . James E. Bendel 
Wayne Heinmiller (Alt.) 

AT&T Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gary Fishman 
Vito P. Jokubaitis (Alt.) 

AT&T Technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. B. Wailer 
A. S. Wu (Alt.) 

Bell Atlantic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Harry Hetz 
Brad Frison (Alt.) 

Bellcore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. G. Spusta 
E. R. Hapeman (Alt.) 

BellSouth Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . William L. Smith 
N. Y. Chu (Alt.) 

BT Tymnet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Richard A. Rawson 
Michel J. Darnaud (Alt.) 

CNCP Telecommunications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Libor F. Susil 
D. L. Milloy (Alt.) 

Computer Consoles, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Kenneth P. Sympson 
COMSAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Larry White 

Mark T. Neibert (Alt.) 
Creative Communications Consultants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Richard 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.) 

vi 



Organization Represented Name of Representative 

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

Ericsson, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dave Breeding 
Ake Berg (Alt.) 

Fujitsu America, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Priscilla Lau 
Richard Srch (Alt.) 

General DataComm, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . William Dattisman 
Joseph Konepka (AR.) 

GTE Spacenet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Alain BrianGon . ’ 
W. Nakamine (Alt.) 

GTE Telephone Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Demosthenes J. Kostas 
Jay Hilton (Alt.) 

Harris Corporation Allen Jackson ...................................................................... 
Martha Haywood (Alt.) 

Hekimian Laboratories, Inc. ........................................................ Michael F. Toohig 
J. P. Drzewiecki (Alt.) 

Hewlett-Packard ......................................................................... Richard van Gelder 
IBM Corporation ......................................................................... Robert M. Amy 

Stavros Boinodiris (Alt.) 
lnfotron Systems Corporation ..................................................... Philip J. Bird 

Moshe Zobery (Alt.) 
MCI Communications Corporation ............................................. Yi-Shang Shen 

Charles Scott (Alt.) 
Mite1 Corporation ........................................................................ David Gleave 

Nancy Poon (Alt.) 
MITRE Corporation ..................................................................... Joseph P. Podvojsky 

Steve Silverman (Alt.) 
Mitsubishi Electronics America.. ................................................. Philip Jongeneel 
Motorola, Inc ............................................................................... Gail Smith 

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

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

David Cypher (Alt.) 
National Telecommunications Network ...................................... John Gurzick 

Phillip E. Belevre (Alt.) 
National Telecommunications and Information 

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

NCR Corporation ........................................................................ Javier Kim 
NEC America, Inc ....................................................................... Steve Agard 

T. K. Lala (Alt.) 
Newbridge Networks Corporation ............................................... Malcolm Anderson 

Peter Sommerer (Alt.) 
Northern Telecom, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Joseph Samuel ’ ’ 

Mel N. Woinsky (Alt.) 
NTT America, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ken-lchi Aihara . 

Takashi Nishimura (Alt.) 
NYNEX Service Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Jim Papadopoulos 

Victor Arabagian (Alt.) 
Pacific Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. S. Schwab 

Fred Doell (Alt.) 
QPSX Systems, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . John Navai 

Achilles M. Perdikaris (Alt.) 
Racal Milgo, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Donald O’Connor 

Kang-Sen Lu (Alt.) 
Rockwell International . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dick Surma 

Tom Holtaway (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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bob Hall - 

John E. Roquet (Alt.) 
Stratacom, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Charles M. Corbalis 

Lionel A. Bustini (Alt.) 

vii 



Oroanization Represented Name of Representative 
Stromberg-Carl&n Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. Stagg 

T. Miller (Alt.) 
Tandem Telecommunications Systems, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . John L. Schantz 

Robert J. Brooks (Alt.) 
Telecom Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. G. Wherry 

Keith Percival (Alt.) 
Telecom Solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. J. Narasimha 

Richard T. Bobilin (Alt.) 
Teleos Communications, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Rod Randall 

Haskell Sharp (Alt.) 
Tellabs, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Harvey Scull 

Mark Erlenborn (Alt.) 
Timeplex, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Protopapas . . 

R. Karim (Alt.) 
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 Byrne 

Thomas Gajeski (Alt.) 
US West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ann Merrell 

Jesse Smith (Alt.) 

Technical Subcommittee TlSl developed this standard. Over the course of its 
development, the following individuals made the most significant contributions 
to the standard: 

Jeff Kiel, Integrated Text and DSSl Editor 
Michael Pierce, Stage 1 and Stage 2 Editor 
Ray Piplani, ISUP Editor 

Jeff Adams 
Hans Appenzeller 
Steve Cannella 
Doug Donohoe 
Norman Epstein 
Joe Fobert 
Brian Foster 
Rich Heisey 
Peter Hill 

Gary Hitchcock 
Anders Kovacs 
Priscilla Lau 
Brian Murphy 
Carol Ross 
William Starrett 
Chuck Teising 
D. VanderMeiden 
Randy Wuerfel 

. . . 
VIII 



AMERICAN NATIONAL STANDARD ANSI T1.613-1991 

American National Standard 
for Telecommunications - 

integrated Services 
Digital Network (ISDN) - 
Call Waiting Supplementary Service 

1 Scope, purpose, and application 

1.1 Scope and purpose 

This standard is one of a series that defines 
and describes supplementary services within 
the context of an Integrated Services Digital 
Network (ISDN). The interaction of this service 
with other ISDN services is also included. The 
purpose of the standard is to allow maximum 
compatibility among network- and user- owned 
telecommunication equipment in order to in- 
crease the attractiveness and usefulness of 
ISDN-based capabilities. 

1.2 Application 

This service applies to both an ISDN basic rate 
access and ISDN primary rate access and is 
intended to supplement the basic circuit mode 
bearer services contained in American Na- 
tional Standard for Telecommunications - In- 
tegrated Services Digital Network (ISDN) - 
Circuit Mode Bearer Service Category Descrip- 
tion, ANSI T1.620.‘) It should be used in con- 
junction with other ISDN standards for ISDN 
supplementary services for a complete under- 
standing of the interactions between this and 
other ISDN services. 

This supplementary service is applicable to all 
circuit mode bearer services (see American 
National Standard for Telecommunications - 
lntegrated Services Digital Network (ISDN) - 
Circuit Mode Bearer Service Category Descrip- 
tion, ANSI T1.620’)). 

2 Normative references 

The following standards contain provisions that, 
through reference in this text, constitute provi- 

sions of this American National Standard. At 
the time of publication, the editions indicated 
were valid. All standards are subject to revi- 
sion, and parties to agreements based on this 
American National Standard are encouraged 
to investigate the possibility of applying the 
most recent editions of the standards indicated 
below. 

ANSI Tl .113-l 988, Telecommunications - 
Signaling system number 7 (SS7) - Integrtited 
Services Digital Network (EON) user part 

ANSI Tl.607-1990, Telecommunications - 
Digital Subscriber Signaling System Number 1 
(DSSi) - Layer 3 signaling specification for 
circuit switched bearer service 

ANSI T1.620, Telecommunications - Inte- 
grated Services Digital Network (EON) - Cir- 
cuit mode bearer service category descriptionl) 

3 Definitions 

Throughout this document, the following ter- 
minology will be used. 

3.1 B-channel control: A terminal that has 
B-channel control either has an outgoing call 
in a state following or including the Overlap 
Sending state, or is active on a call, or has a 
call on hold with B-channel reservation. 

3.2 bearer service: The services as defined 
in ANSI T1.620. However, for purposes of sub- 
scription parameters and service operation, 
speech and 3.1 -kHz audio may be treated as a 
single bearer service. 

3.3 Network: In this context, “network” re- 
fers to all telecommunications equipment that 
has any part in processing a call or a supple- 
mentary service for the user referred to. It may 
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include local exchanges, transit exchanges, 
and NT2s, but does not include the ISDN termi- 
nal and is not limited to the “public” network or 
any particular piece of equipment. 

3.4 No Answer Timer T2: As a network- 
provider option, this optional timer specifies 
the period the network will wait for a response 
(answer) from one of the terminals at Sub- 
scriber B’s access to the offered call from User 
C. This is the same timer as described in 
T1.620. 

3.5 Response Timer Tl: Specifies the pe- 
riod the network will wait for a positive response 
from a terminal at Subscriber B’s access to the 
offered call. This is the same timer as de- 
scribed in T1.620. 

3.6 service provider: A company, organiza- 
tion, administration, or business, etc., that sells, 
administers, maintains, charges for, etc., the 
service. The service provider may or may not 
be the provider of the service. 

3.7 Subscriber B: The set of terminals on a 
particular interface capable of accepting calls 
for the ISDN number and bearer service that is 
subscribed to the Call Waiting service. 

3.8 Subscriber B’s access: The ISDN in- 
terface to which all terminals of Subscriber B 
are connected. 

3.9 User A: A user who is engaged in a call 
that occupies one of the channels on Sub- 
scriber B’s access. (There may be multiple 
User A’s, and each call can be in any state.) 

3.10 User C: The user who has originated a 
call to Subscriber B that causes the Call Waiting 
service to be invoked. 

3.11 waiting call: A call directed to an ISDN 
number and bearer service offered using the 
Call Waiting procedures. A call ceases to be a 
waiting call when the call is cleared or when 
the call is answered. 

4 Description of Call Wa 
user’s perspective 

ii1 :ing from the 

The Call Waiting service permits a subscriber 
to be notified of an incoming call with an indi- 
cation that no interface information channel is 

2 

available. The subscriber then has the choice 
of accepting, rejecting, or ignoring the waiting 
call. 

This clause defines Call Waiting in terms of 
procedures and other aspects visible to the , 
user or users without regard to the means of 
implementation. It describes interworking with 
non-ISDNs and interactions between Call Wait- 
ing and other ISDN services. This clause pro- 
vides a prose description and a diagrammatic 
description of Call Waiting in the form of a 
Specification and Description Language Dia- 
gram. 

4.1 Description 

Call Waiting is applicable when an incoming 
call is received by the called subscriber and no 
channel is available to connect the call. A 
check is made to determine the maximum 
number of calls that are allowed and the 
maximum number of calls that can be waiting. 
If neither of these maximums is exceeded, 
then call waiting may be invoked. The called 
party may then ignore, reject, or accept the 
waiting call. Ignoring the call leaves it to 
network timers or the calling party to initiate a 
release of the waiting call. Rejection of the call 
invokes normal network release procedures. If 
the called party accepts the call, then a chan- 
nel must be made available for the waiting call. 
This can be done in several ways such as 
holding an active call, releasing an active call, 
or releasing a previously held call. Finally, an 
option allowed in the service may provide an 
indication to the calling party that his or her call 
is a waiting call. 

The ISDN Call Waiting service allows notifica- 
tion to the called subscriber of the incoming 
call to be out-of-band, and this is the assumed 
case for this description. 

In addition, as a service provider option avail- 
able on a subscription basis, in-band tones 
may also be provided to the called subscriber 
to indicate a waiting call. The determination of 
how to apply these tones (i.e., the nature of the 
tone, the timing, which information channel to 
apply the tone to, and for which Bearer Ser- 
vices) is an option of the service provider and 
is not described in this standard. This sub- 
scription option may be used by users to avoid 
disruption of a call (i.e., voiceband data calls). 
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4.2 Procedures 

4.2.1 Provision/withdrawal 

Call Waiting can be provided on a subscription 
basis or, as a service provider option, can be 
provided to some or all users without subscrip- 
tion. Call Waiting can be withdrawn for admin- 
istrative reasons or at the request of the sub- 
scriber. 

As a part of each applicable bearer service, 
there is an option specifying the maximum 
number of information channels that can be 
used (occupied) on the interface either for 
each ISDN number, all numbers, or subsets of 
numbers for that bearer service. A call waiting 
condition occurs (and the Call Waiting service 
is invoked) only when an attempt is made to 
exceed this limit. 

As a service provider option, Call Waiting can 
be offered with several subscription options. 
The options apply separately to each ISDN 
number and bearer service combination. 
Subscription options that can be specified per 
ISDN number and bearer service are given in 
table 1. Those that can be specified for each 
number and bearer service, all numbers and 
bearer service, or subsets of numbers and 
bearer service are given in table 2. 

The following additional two subscription pa- 
rameters, described as a part of each circuit 
mode bearer service, also affect the operation 
of Call Waiting: 

- maximum number of total calls that can 
be handled (e.g., active, held, alerting, 
waiting) for each ISDN number and bearer 
service on a given interface; 

- maximum number of information chan- 
nels available to each ISDN number or group 
of numbers per bearer service. 

4.2.2 Normal procedures 

4.2.2.1 Activation/deactivation 

Activation and deactivation can be provided by 
subscription, or as a service provider option, 
can be provided to some or all users without 
subscription. 

4.2.2.2 Invocation and operation 

Figure 1 shows an overall SDL diagram for the 
invocation and operation of the Call Waiting 
service. 

Table 1 - Subscription options 
for Call Waiting (per number and 

bearer service) 
, 1 

Subscription 
options Values 

Call Waiting assigned No 
Yes 

Calling user receives 
notification their call is 
waiting 

Called user receives 
in-band notification 

No 
Yes 

Yes 
No 

Table 2 - Subscription options for Call 
Waiting (per ISDN number and bearer service, 

all ISDN numbers and bearer service, or 
subsets of ISDN numbers and bearer service) 

Subscription 
option Values 

Maximum number 1 to N, where the 
of calls that can be maximum value of “N” is 
waiting a service provider option 

4.2.2.2.1 Invocation 

When an incoming call from User C arrives at 
the access of Subscriber B and encounters the 
channels busy condition without a network- 
determined user busy condition, then the Call 
Waiting service shall be invoked and the call 
shall be offered to Subscriber B with an indi- 
cation that the channels busy condition exists. 

4.2.2.2.2 Indication 

If a response is received from a terminal at 
Subscriber B’s access, within the normal basic 
call period, that Subscriber B is being informed 
about the incoming call, then User C shall be 
given an indication that the called subscriber is 
being informed of the incoming call if Subscriber 
B subscribes to the “Calling user receives 
notification their call is waiting” option. The 
optional timer T2 may be started when Sub- 
scriber B is informed of the incoming call. As 
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a service provider option and a network pro- 
vider option, a call waiting indication may be 
included in the alerting indication provided to 
User C. Delivery of call waiting notification to 
User C is dependent on all intermediate net- 
works supporting the option to deliver the no- 
tification. 

4.2.2.2.3 Clearing an existing call and then 
accepting a waiting call 

If one of the terminals on Subscriber B’s access 
terminates a call with User A before the expiry 
of the optional No Answer Timer T2, then the 
User A call shall be released in the normal 
manner. Any compatible terminal on Subscriber 
B’s access shall then be able to accept the 
waiting call from User C. 

If one of the terminals on Subscriber B’s access 
terminates a held call, any compatible terminal 
on Subscriber B’s access shall be able to 
accept the waiting call, subject to the channel 
reservation restrictions of the Call Hold service. 

4.2.2.2.4 Holding an existing call and then 
accepting a waiting call 

If one of the terminals on Subscriber B’s access 
holds an active call with User A before the 
expiry of the optional No Answer Timer T2, the 
call shall be held in the normal manner. Any 
compatible terminal on Subscriber B’s access 
shall then be able to accept the waiting call 
from User C, subject to the channel reserva- 
tion restrictions of Call Hold. 

4.2.2.2.5 Accepting a waiting call if User 
A terminates 

If User A terminates a call with one of the 
terminals on Subscriber B’s access before the 
expiration of the optional No Answer Timer T2, 
the call shall be released in the normal manner. 
Any compatible terminal on Subscriber B’s 
access shall then be able to accept the waiting 
call from User C. 

If the call that was released was a held call, 
any compatible terminal on Subscriber B’s 
access shall be able to accept the waiting call, 
subject to the channel reservation restrictions 
of the Call Hold service. 

4.2.3 Exceptional procedures 

4.2.3.1 Activation/deactivation/registra- 
tion 

None identified. 

4 

4.2.3.2 Invocation and operation 

4.2.3.2.1 Incoming call from User C ig- 
nored by Subscriber B 

If the optional No Answer Timer T2 expires 
without any acceptance from Subscriber B of ’ 
the incoming call, then the network shall inform 
Subscriber B that the call is no longer waiting 
and also inform User C that the call cannot be 
connected. Normal release procedures apply 
and an appropriate indication shall be given to 
User C. 

4.2.3.2.2 Incoming call from User C re- 
jected by Subscriber B 

A rejection of the waiting call by one of the 
terminals on Subscriber B’s access shall not 
stop the optional No Answer Timer T2, as 
another terminal may subsequently accept the 
waiting call within the remainder of the speci- 
fied period. Such a rejection shall, however, 
cancel any indication provided to that rejecting 
terminal. 

If rejections of a waiting call have been re- 
ceived from all those terminals that responded 
with an alerting indication before the expiry of 
the No Answer Timer T2, then the network 
shall inform User C that this call cannot be 
connected. Normal release applies to the call 
attempt from User C, with the call being cleared 
indicating user rejection. Subscriber B shall 
be notified that the call is no longer waiting. 

4.2.3.2.3 Release by User C within the 
specified period 

If User C informs the network, before the expi- 
ration of the optional No Answer Timer T2, that 
he or she wishes to release this call attempt to 
Subscriber B, then the network shall inform 
Subscriber B of this situation and complete the 
release of the call attempt from User C. 

4.2.3.2.4 No positive response from ter- 
minals at Subscriber B’s interface 

If no positive response that Subscriber B is 
being informed of the waiting call is received 
from any terminal at Subscriber B’s access 
during the normal call period (Response Timer 
Tl), then the network shall release the call 
attempt from User C and give User C the 
reason for the release. 

kconn
(R2012)



ANSI T1.613-1991 

[C.I] 
25 Setup from C 

LA3 Call Waiting Null 

Basic Call or 
Other Possible 
Supplementary 
Services 

Offer Call to B with I I 
Call Waiting Null 

“No Available Info. 
Channels” indication Other Possible 

Supplementary 
Services 

“No Channel” 

. . . 

NOTE - A is User A; 
B is User B; 
C is User C. 

Figure 1 - Overall SDL diagram of Call Waiting 
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Figure 1 (continued) 

6 

kconn
(R2012)



ANSI T1.613-1991 

I 
I 

Answer Disconnect 
(Cause) 

_. . . J . . 
. . I See Basic . .: See Basic 

: Call Process 
*, . . 

i Call Process 
. . . . 

No 
Timer 

Figure 1 (continued) 
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Figure 1 (continued) 
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Figure 1 (concluded) 
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4.2.3.2.5 No resources available 

If one of the terminals on Subscriber B’s ac- 
cess accepts a call and network resources do 
not exist to complete the call (i.e., no infor- 
mation channels are available), the network 
shall indicate an error to that terminal. The 
network shall not clear the call but shall wait for 
another indication of acceptance from another 
terminal on Subscriber B’s access until User C 
clears the call or the optional No Answer Timer 
T2 expires. 

4.3 Interworking considerations 

4.3.1 ISDN-served user: Non-ISDN calling 
user 

No interworking situations exist beyond those 
required for communications with respect to 
the basic call. If an ISDN Subscriber B receives 
a call from a non-ISDN calling party, the net- 
work shall send the Call Waiting indication to 
Subscriber B in the normal way. A non-ISDN 
calling party may not be capable of receiving 
the optional notification that the call is waiting. 

4.3.2 Non-ISDN Served Party: ISDN calling 
party 

Not applicable, since a non-ISDN served party 
shall not be able to subscribe to ISDN Call 
Waiting. 

4.4 Interactions with other supplementary 
services 

When multiple supplementary services are al- 
lowed by subscription parameters and are or 
may be invoked on the same call, the interac- 
tions between their operations are as follows: 

4.4.1 Call Waiting 

Not applicable. 

4.4.2 Calling Line Identification Presenta- 
tion 

The Calling Line Identification Presentation 
(CLIP) and Call Waiting services do not affect 
each other’s operation. If presentation is al- 
lowed, it shall be made along with the notifica- 
tion of a Call Waiting. 

4.4.3 Calling Line Identification Restric- 
tion 

The Calling Line Identification Restriction 
(CLIR) and Call Waiting services do not affect 
each other’s operation. 

4.4.4 Call Hold 

When Subscriber B receives a Call Waiting 
indication, it may be possible to use the Call 
Hold service to hold an established call and 
then to answer the waiting call. 

It shall not be possible for Subscriber B to 
place a waiting call on Hold. It must first be 
accepted (answered). 

4.5 Network capabilities for charging 

It shall be possible for either the service pro- 
vider or the network provider to charge accu- 
rately for this service. 

5 Functional capabilities and infor- 
mation flows needed for Call Waiting 
service 

This clause identifies a way of dividing the 
overall functionality for the Call Waiting ser- 
vice into functional units, each of which could 
be placed in one location. The overall func- 
tionality results from communication between 
the functional units (called “entities”) using 
information flows, which are also identified in 
this clause. An information flow is an abstrac- 
tion that is subsequently realized in clauses 6 
through 8 by means of additions to existing 
signaling system messages or by new mes- 
sages. Finally, this clause identifies several 
ways in which the functional entities of the Call 
Waiting services can be located in specific 
network or user equipment. 

5.1 Functional entity model for the Call 
Waiting service 

This clause identifies a way of partitioning the 
Call Waiting service functionality into func- 
tional entities and identifies actions that occur 
in each functional entity. Each functional en- 
tity is an abstract representation that could be 
implemented in more than one kind of telecom- 
munications equipment (e.g., in terminal 
equipment, in a local switching machine, or in 
a database). Functional entities have been 
defined to cover the most complex scenario 
(see 5.3) for which information flows have 
been defined. Functional entities may be com- 
bined in a single piece of telecommunications 
equipment, and for some scenarios may not 
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n n n n/ 

Figure 2 - Functional Entity model for the Call Waiting service 

exist at all. Figure 2 shows the Call Waiting 
service functional model. See table 3 of 5.3 for 
an identification of different plans, called “sce- 
narios”, for allocating the functional subdivi- 
sion of the Call Waiting service to specific 
network or user equipment. 

51.1 Description of Functional Entity 1 

Functional Entity 1 provides the following func- 
tionality in support of the users at the called 
interface and FE2: 

- receives and processes calls from FE2 
that have an indication that a channels busy 
condition exists; 

- provides an indication to FE2 that a Sub- 
scriber B is being informed about the incom- 
ing call; 

- accesses the service-providing capa- 
bilities of FE2 by way of service requests, 
for example, by issuing 

- a “hold existing call” request; 

- a “terminate existing call” request; 

- a “clear waiting call” request; 

- a “retrieve held call” request; 

- a “connect to a waiting call” request. 

- Receives and processes functional indi- 
cations relating to a call from FE2 and relays 
them to the users at Subscriber B’s access. 
For example, FE1 may receive 

- a “hold” confirmation; 

- a “retrieve” confirmation; 

- an “existing call clearing” confirma- 
tion; 

- a “waiting call is clearing” indication 
or confirmation; 

- a “connect to a waiting call “confirma- 
tion. 

5.1.2 Description of Functional Entity 2 

Functional Entity 2 provides the following func- 
tionality in support of FEl, FE7, and FEll: 

- When an incoming call from FE11 is 
received, FE2 determines if a call waiting 
condition exists at FEl’s interface; 

- When a call waiting condition exists, 
FE2 offers a call to FE1 with an indication 
that a “channels busy condition” exists; 

- When an indication is received from FE1 
that a Subscriber B is being informed about 
the waiting call, FE2 may send an optional 
notification that the Call Waiting service is in 
operation towards FE1 1; 

- When a user at FE holds an existing call 
with FE7, FE2 

- receives the hold service request from 
FEl, verifies the request, and relays ap- 
propriate information towards FE7; 

- performs the hold function; 

- provides the optional sending of a 
hold notification towards FE7; 

- sends hold confirmation to FEl; 

- reserves a B-channel, if appropriate. 

- When a user at FE1 clears an existing 
call with FE7, FE2 

- receives a call-clearing request for an 
existing call with FE7 from FE1 ; 
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- processes the clearing of the FEl++ 
FE7 call towards both FE1 and FE7. 

- It clears the waiting call from FE11 to 
FE1 if the No Answer Timer 12 expires 
before an acceptance is received from any 
Subscriber B of the waiting call; 

- It clears the waiting call from FE11 to 
FE1 if the waiting call is rejected by all of the 
terminals that responded with an alerting 
indication; 

- It clears the waiting call from FE11 to 
FE1 if a release indication is received from 
FE1 1 prior to the expiration of the No An- 
swer Timer T2; 

- It receives and verifies connection re- 
quests from FE1 to the waiting call from 
FE1 1. The waiting call is connected to the 
appropriate Subscriber B terminal and a 
connection indication is sent towards FE1 1. 

5.1.3 Description of Functional Entity 3 

Functional Entity 3 provides the functional sup- 
port of a possible Local Exchange (LE) con- 
nection for a Network Termination 2 (NT2) at 
FE2, when FE1 is connected to this NT2. FE3 
may or may not exist, depending upon the 
allocation of equipment scenario for which the 
Call Waiting service is being applied (see 5.3). 
FE3 provides the following functionality in sup- 
port of FE2, FE7, and FE1 1: 

- It receives the optional notification of a 
Call Hold and optional notification of re- 
trieval from FE2, and optionally relays them 
toward FE7; 

- It receives the optional notification that a 
call is waiting at Subscriber B’s access from 
FE2, and optionally relays this toward FE1 1; 

- On receipt of a clearing request for the 
waiting call from FE2, FE3 relays the clear- 
ing request toward FE1 1; 

- On receipt of a clearing request for an 
existing call from FE2, FE3 relays the clear- 
ing request toward FE7; 

- On receipt of a connection request for 
the waiting call from FE2, FE3 relays the 
connection request toward FE1 1; 

- On receipt of a clearing indication from 
FE7 or FE1 1, FE3 relays the clearing indica- 
tion toward FE2. 

5.1.4 Description of Functional Entities 4, 
5, and 6 

Functional Entity 4 provides the functional 
support of a possible Transit Network between 
FE1 and FE7. Functional Entity 5 provides the 
functional support of a possible local exchange 
connection for FE6 or FE7. Functionality En- 
tity 6 may provide the functional support of an 
NT2 connection for FE7. FE4, FE5, and FE6 
may or may not exist, depending upon the 
allocation of equipment scenario for which the 
Call Waiting service is being applied (see 5.3). 
Functional Entities 4, 5, and 6 provide the 
following functionality in support of FE2 and 
FE7: 

- They receive the optional notification of 
hold and optional notification of retrieval 
from FE2 and optionally relay them toward 
FE7; 

- On receipt of a clearing request for an 
existing call from FE2, they relay the clear- 
ing request toward FE7; 

- On receipt of a clearing request for an 
existing call from FE7, they relay the clear- 
ing request toward FE2. 

5.1.5 Description of Functional Entity 7 

Functional Entity 7 provides the following func- 
tionality in support of User A and FE2: 

- It receives the optional notification of 
hold and optional notification of retrieval 
from FE2 and optionally informs (relays these 
notifications to) User A; 

- On receipt of a clearing request for the 
existing FE tj FE7 call from FE2, it informs 
(relays this clearing request) User A. 

5.1.6 Description of Functional Entities 8, 
9, and 10 

Functional Entity 8 provides the functional sup- 
port of a possible Transit Network between 
FE1 and FE1 1. Functional Entity 9 provides 
the functional support of a possible Local Ex- 
change connection for FE1 0 or FE1 1. Func- 
tional Entity 10 may provide the functional 
support of an NT2 connection for FE1 1. FE8, 
FE9, and FE1 0 may or may not exist, depend- 
ing upon the allocation of equipment scenario 
for which the Call Waiting service is being 
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applied (see 5.3). Functional Entities 8, 9, and 
10 provide the following functionality in sup- 
port of FE2 and FE1 1: 

- They receive the optional notification 
that a call is waiting at Subscriber B’s ac- 
cess from FE2 and optionally relay this no- 
tification toward FE1 1; 

- On receipt of a clearing request for the 
waiting call from FE2, they relay this clear- 
ing request toward FE1 1; 

- On receipt of a connection request for 
the waiting call from FE2, they relay this 
connection request toward FE1 1; 

- On receipt of a clearing indication from 
FE1 1, they relay this clearing indication to- 
ward FE2. 

5.1.7 Description of Functional Entity 11 

Functional Entity 11 provides the following 
functionality in support of User C and FE2: 

- It receives the optional notification that a 
call is waiting at Subscriber B’s access from 
FE2 and optionally informs (relays this no- 
tification to) User C; 

- On receipt of a clearing request for the 
waiting call from FE2, it informs (relays this 
clearing request to) User C; 

- On receipt of a connection request for 
the waiting call from FE2, it informs (relays 
this connection request to) User C. 

5.2 Information flow model for the Call 
Waiting service 

Figures 3 and 4 provide two examples of a 
high-level view of the sequence of information 
passed between functional entities, the types 
of information passed between functional enti- 
ties, and the actions performed within the func- 
tional entities to support Call Waiting. 

5.3 Allocation of functions to equipment 

Table 3 identifies a number of different plans, 
called “scenarios”, for allocating the functional 
subdivision of the Call Waiting service to spe- 

I cific network or user equipment. Each sce- 
nario implicitly identifies which protocol is used 

by the Call Waiting service information flows. 
Functional Entities 3, 4, 5, 6, 8, 9 and 10 may 
not exist for the identified scenarios. 

The variations shown (1 through 30) are appli- 
cable to Scenarios 1, 2, and 3 (they show the 
various combinations of existence or lack of 
existence of FE4, FE5, FE6, FE8, FE9, and 
FE1 0). 

FE1 , FE7, and FE1 1 are the functional entities 
that support the users of the Call Waiting ser- 
vice. FE1 provides the functional support of 
Subscriber B, FE7 provides the functional sup- 
port of User A, and FE1 1 provides the func- 
tional support of User C. 

FE2 is the Functional Entity that provides the 
network aspects of the Call Waiting service. 

FE3, FE4, FE5, FE6, FE8, FE9, and FE10 are 
Functional Entities that need not exist in all 
variations of each scenario. For each of the 
scenarios, there are possible representations 
in which one or more of these Functional Enti- 
ties is not present. 

53.1 Scenario 1 

One representative of this scenario would be 
an ISDN terminal (supported at FEl) connected 
via either a point-to-point or a point-to- 
multipoint data link on a Basic Rate Interface 
to an ISDN PBX (supported at FE2). For this 
example, Subscriber B consists of a single 
ISDN terminal and the ISDN PBX provides the 
Call Waiting service. The ISDN terminal may 
receive call waiting indications from the ISDN 
PBX and may use any of the methods de- 
scribed in 4.2.2.2 to accept a waiting call. 
Notification of a waiting call sent to a calling 
user would be provided by the ISDN PBX. 

Note that in this representation, there is a 
normal call delivery (i.e., not a call waiting 
indication) between the Local Exchange (sup- 
ported at FE3) and the ISDN PBX (supported 
at FE2) of a call from User C (supported at 
FE1 1). The call waiting condition is occurring 
behind the ISDN PBX (i.e., between the ISDN 
PBX and its attached ISDN terminal). This 
scenario shows the Local Exchange (FE3) ac- 
cepting (and passing on to User C) an optional 
call waiting indication that may be included in 
an alerting indication from the ISDN PBX. 
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NOTE - CBI is Channels Busy Indication; 
CWI is Call Waiting Indication; 
Req is Request; 
Ind is Indication; 
Conf is Confirmation; 
Notif is Notification. 

Functional entity actions: 
- 200: Determines that a call waiting condition exists and, if so, sends the 
Call Setup Request with a “Channels Busy” condition. 
- 201: When an indication is received from FE1 that a Subscriber B is 
being informed about the incoming call, determines if an optional notifica- 
tion of the call waiting operation should be sent to FE1 1. 
- 202: Verifies user subscription to Call Hold. Interrupts the B-channel 
communication between FE1 and FE2 for the indicated call. Reserves a B- 
channel for the served user, if applicable. 
- 203: Verifies the connection request and B-channel selection and 
connects the waiting call from FE1 1. 

Figure 3 - Holding an existing call and then accepting a waiting call 

14 

kconn
(R2012)



ANSI T1.613-1991 

FE1 1 FE8,9,10 FE7 FE4,5,6 FE3 FE2 FE1 

alI Setup 

Req 
m 

Alerting Ind 
I 

(CW 

;onnect Ind 
t 

r 
Call Setup 

Req 

Alerting Ind 

VW 

Clear Ind 
* 

Connect Ind 

Establish1 

Established Call (A tj B) 

Clear Ind 
I 

Call (BtiC: 

1 

203 
Connect Conf 

Connect Ind 
4 

NOTE - CBI is Channels Busy Indication; 
CWI is Call Waiting Indication; 
Req is Request; 
Ind is Indication; 
Conf is Confirmation; 
Notif is Notification; 

Functional entity actions: 
- 200: Determines that a call waiting condition exists and, if so, sends the Call 
Setup Request with a “Channels Busy” condition. 
- 201: When an indication is received from FE1 that a Subscriber B is being 
informed about the incoming call, determines if an optional notification of the call 
waiting operation should be sent to FE1 1. 
- 203: Verifies the connection request and B-channel selection and connects 
the waiting call from FE1 1. 
- 204: Processes the request to clear the established A tj B call. Clears the 
call in both the FE1 and FE7 directions. 

Figure 4 - Clearing an existing call and then accepting a waiting call 
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Table 3 - Call Waiting service scenarios 

FE9 FE8 FE7 I FE6 FE4 1 FE3 1 FE2 1 FE1 1 FE11 1 FE10 

LE 
LE 
LE 

TE NT2 
TE NT2 
TE NT2 

NT2 
NT2 
NT2 

LE 
LE 

LE 
- 

Variation 1 TE 
Variation 2 TE 
Variation 3 TE 
Variation 4 TE 
Variation 5 TE 

TR X X X 
TR X X X 
TR X X X 
TR X X X 
TR X X X 

TE NT2 
TE NT2 
TE NT2 
TE NT2 
TE NT2 

TE 
TE 
TE 
TE 
TE 

NT2 
NT2 

LE 
LE 

LE 
- 

TR X X 
X X 
X X 
X X 
X X 

t 

X X 
X X 
X X 
X X 
X X 

Variation 6 
Variation 7 
Variation 8 
Variation 9 
Variation 10 

TE - 
TE - 
TE - 
TE - 
TE - 

- 

NT2 
NT2 

Variation 11 
Variation 12 
Variation 13 
Variation 14 
Variation 15 

TE 
TE 
TE 
TE 
TE 

LE 
LE 

LE 

TR TE NT2 
TE NT2 
TE NT2 
TE NT2 
TE NT2 

NT2 
NT2 

LE 
LE 
LE 
LE 

f 

LE 

LE 
LE 
- 

LE 

TR Variation 16 
Variation 17 
Variation 18 
Variation 19 
Variation 20 

X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 

TE - 
TE - 
TE - 
TE - 
TE - 

TE 
TE 
TE 
TE 
TE 

- 
NT2 
NT2 

LE 
LE 

LE 

TR TE NT2 
TE NT2 
TE NT2 
TE NT2 
TE NT2 

Variation 21 
Variation 22 
Variation 23 
Variation 24 
Variation 25 

TE - 
TE - 
TE - 
TE NT2 
TE NT2 I 

LE 
LE 

LE 

I - - TR TE - 
TE - 
TE - 
TE - 
TE - 

Variation 26 
Variation 27 
Variation 28 
Variation 29 
Variation 30 

TE - 
TE - 
TE - 
TE NT2 
TE NT2 - 

NOTE - TE is Terminal Equipment; 
NT2 is Network Termination - Type 2, 
LE is Local Exchange; 
TR is Transit Exchange; 
“-” (dash) - This FE does not exist for this scenario or variation; 
X applies to scenarios 1, 2, and 3 
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5.3.2 Scenario 2 

One representation of this scenario would be 
an ISDN terminal (supported at FEl) connected 
(via either a point-to-point or a point-to- 
multipoint data link on a Basic Rate Interface) 
to a Local Exchange (supported at FE2). For 
this example, Subscriber B consists of a single 
ISDN terminal and the Local Exchange is pro- 
viding the Call Waiting service. The ISDN 
terminal may receive call waiting indications 
and may use any of the methods described in 
4.2.2.2 to accept a waiting call. Notification of 
a waiting call sent to a calling user would be 
provided by the Local Exchange. 

5.3.3 Scenario 3 

One representation of this scenario would be 
an ISDN PBX (supported at FEl) connected 
(via a point-to-point data link on either a Basic 
or Primary Rate Interface) to a Local Exchange 
(supported at FE2). The ISDN PBX is the 
Subscriber B, and the Local Exchange is pro- 
viding the Call Waiting service. The ISDN PBX 
may receive call waiting indications and may 
use any of the methods described in 4.2.2.2 to 
accept a waiting call. Notification of a waiting 

call sent to a calling user would be provided by 
the Local Exchange. 

6 Switching and signaling specifica- 
tions for the Call Waiting service at the 
user/network interface 

This clause contains the detailed specifica- 
tions of switching and signaling capabilities for 
the Call Waiting service. This clause identifies 
the Digital Subscriber Signaling System No. 1 
(DSSl) messages and procedures needed to 
support the functional entity actions for the 
scenarios described in clause 5. 

6.1 Formats and codings for Call Waiting 

This clause identifies the D-channel call con- 
trol messages, information elements, and 
codepoints needed for the Call Waiting ser- 
vice. A “*” denotes an undefined maximum 
length that may be network- or service- depen- 
dent. 

6.1 .l Messages 

A description of the message structure can be 
found in clause 3 of ANSI T1.607. 
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6.1 .l .l ALERTING message 

Message type: ALERTING 
Significance: global 
Direction: both 

information element Reference Type Length 

Protocol discriminator 4.2/ANSI T1.607 M 1 

Call reference 4.3/ANSI T1.607 M 2-’ 

Message type 4.4/ANSI T1.607 M 1 

Channel identification 4.5.12/ANSI T1.607 0 (Note 1) 2-* 

Notification indicator 6.1.2.3/ANSI T1.613 0 (Note 2) 3 

Other information elements as described in 3.1 .l of ANSI T1.607 

NOTES 

1 The Channel identification information element is not mandatory even if the 
ALERTING message is the first response to the SETUP message when sent 
in the user-to-network direction. 

2 The Notification indicator information element is optionally sent to the 
calling party to indicate that their call is a waiting call. This information 
element would be provided in the user-to-network direction when the indicator 
is provided by an NT2 (see 5.3). See 6.2.2.3 for the calling party notification 
procedure. 

Figure 5 - ALERTING message content 
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6.1.1.2 CALL PROCEEDING message 

Message type: CALL PROCEEDING 
Significance: local 
Direction: u + n 

information element Reference Type Length 

Protocol discriminator 4.2/ANSI T1.607 M 1 

Call reference 4.3/ANSI T1.607 M 2-O 

Message type 4.4IANSI T1.607 M 1 

Channel identification 45.1 VANSI T1.607 O(See note) 2-• 

Other information elements as described in 3.1.2 of ANSI T1.607 

NOTE - The Channel identification information element is not mandatory 
even if the CALL PROCEEDING message is the first response to the SETUP 
message. 

Figure 6 - CALL PROCEEDING message content 

6.1.1.3 CONNECT message 

Message type: CONNECT 
Significance: global 
Direction: u + n 

Information element Reference Type Length 

Protocol discriminator 4ZANSI T1.607 M 1 

Call reference 4.3IANSI T1.607 M 2-’ 

Message type 4.4lANSI T1.607 M 1 

Channel identification 4.5.12IANSI T1.607 O(See note) 2-• 

Other information elements as described in 3.1.3 of ANSI T1.607 

NOTE - The Channel identification information element is not mandatory 
even if the CONNECT message is the first response to the SETUP message. 

Figure 7 - CONNECT message content 
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6.1 .I .4 CONNECT ACKNOWLEDGE message 

Message type: CONNECT ACKNOWLEDGE 
Significance: local 
Direction: n + u 

Information element Reference Type Length 

Protocol discriminator 4.2/ANSI 11.607 M 1 

Call reference 4.3/ANSI T1.607 M 2-* 

Message type 4.4/ANSI T1.607 M 1 

Channel identification 4512/ANSI T1.607 0 (See note) 2-• 

Other information elements as described in 3.1.4 of ANSI T1.607 

NOTE -The Call Waiting service has expanded channel negotiation procedures. 
The CONNECT ACKNOWLEDGE message shall contain an exclusive B-channel 
indication. See 6.2.2.4.1 for the channel negotiation procedures. 

Figure 6 - CONNECT ACKNOWLEDGE message content 
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6.1.1.5 NOTIFY message 

See 3.1.7 of ANSI T1.607. 

cator information element may be sent to the 
calling party in a NOTIFY message to indicate 
that their call is a waiting call. This message 

Due to interactions with other supplementary may be sent in the user-to-network direction 
services, the Notification description, “Call is a when the Call Waiting service is provided by an 
waiting call”, contained in the Notification indi- NT2. 

6.1 .1.6 SETUP message 

Message type: SETUP 
Significance: global 
Direction: n + u 

Information element Reference Type Length 

Protocol discriminator 4.2/ANSI T1.607 M 1 

Call reference 4.3/ANSI T1.607 M 2-• 

Message type 4.4/ANSI T1.607 M 1 

Channel identification 4512/ANSI T1.607 M(Notel) 3 

Signal 4524/ANSI T1.607 M (Note 2) 3 

Other information elements as described in 3.1 .l 1 of ANSI T1.607 

NOTES 

1 For the Call Waiting service, the Channel selection shall be coded as “no 
channel” in the network-to-user direction. 

2 The Signal information element is mandatory in the SETUP message for the 
Call Waiting service and shall contain Signal value #7, “Call Waiting tone on”. 

Figure 9 - SETUP message content 
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6.1.2 information elements 6.2.1 Support assumptions 

6.1.2.1 Channel identification information 
element 

See 45.12 of ANSI T1.607. 

For the Call Waiting service, the following field 
designations shall be used in the Channel 
identification information element: 

- Interface identifier present: Set to “0”; 
interface implicitly identified; 

- interface type: Set to “0” for basic rate 
interface; set to “1” for a primary rate inter- 
face; 

- Preferred/exclusive: Set to “0”; indi- 
cated channel is preferred; 

- D-channel indicator: Set to “0”; the 
channel identified is not the D-channel; 

- information Channel selection: Set to “0 0”; 
the “no channel” indication; 

- Optional octets 3.1, 3.2, and 3.3: Shall 
not be present in this information element. 

6.1.2.2 Signal information element 

The Call Waiting service has counters and 
parameters that are maintained on an ISDN 
number and bearer service basis. For DSSl 
procedures, a Directory Number (DN) identi- 
fies the ISDN Number and a Bearer Capability 
(BC) identifies the bearer service. Thus a DN 
and BC provide the indication of an ISDN num- 
ber and bearer service. 

6.2.1.1 Network 

For the operation of the Call Waiting service, 
the network shall maintain the subscription 
parameters described in 4.2.1 and the follow- 
ing counters: 

- Number of Calls per ISDN Number and 
Bearer Service counter: The counter main- 
tained by the network to keep track of the 
current number of active call references 
established via a SETUP message (in either 
direction) for a given ISDN Number and 
Bearer Service. When the call reference for 
a given ISDN Number and Bearer Service is 
released (as a result of call clearing), the 
Number of Calls per ISDN Number and 
Bearer Service counter is decremented; 

- Number of Waiting Calls per ISDN Num- 
ber and Bearer Service Counter: The counter 
maintained by the network to keep track of 
the current number of waiting calls for a 
given ISDN Number and Bearer Service or 
group of ISDN Numbers and Bearer Service. 
When a call ceases to be waiting, the Number 
of Waiting Calls per ISDN Number and Bearer 
Service Counter is decremented. 

See 4.5.24 of ANSI T1.607. 

For the Call Waiting service, the following sig- 
nal value shall be used in the signal informa- 
tion element: 

- Signal value #7, “Call waiting tone on”. 

6.1.2.3 Notification indicator information 
element 

See Section 45.20 of ANSI T1.607. 

For the Call Waiting service, the following No- 
tification description shall be used in the Noti- 
fication indicator information element: 

In addition, the network shall maintain the 
following basic call parameters: 

Bits 

7654321 Meaning 

- Number of B-channels per Interface pa- 
rameter: The parameter maintained by the 
network that indicates the maximum number 

1100000 Call is a waiting call of B-channels allowed in use (either busy or 
reserved) per interface; 

Figure 10 - Notification description 

6.2 Procedures for the Call Waiting ser- 
vice 

This clause specifies the detailed switching 
and signaling procedures for the invocation, 
notification, and operation of the Call Waiting 
service. 

- Number of B-channels per ISDN Num- 
ber parameter: The parameter maintained 
by the network that indicates the maximum 
number of B-channels allowed in use per 
ISDN Number or group of ISDN Numbers; 

- Number of B-channels per ISDN Num- 
ber and Bearer Service parameter: The 
parameter maintained by the network that 
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indicates the maximum number of B-chan- 
nels allowed in use per ISDN Number and 
Bearer Service or (group of ISDN Numbers) 
and Bearer Service. 

Table 4 -Timers for Call Waiting 

Service 
Description 
timer 

Call Establishment timer 

When a parameter refers to a particular 
bearer capability, the network shall allow 
the speech and 3.1 kHz audio bearer capa- 
bilities to be combined for subscription op- 
tions and for service operation. 

6.2.1.2 Terminal 

Start Tl 

Stop Tl 

Expiry Tl 

Start T303 (first 
transmission of SETUP) 

Stop T303 

Second expiry of T303 

A terminal subscribing to the Call Waiting ser- 
vice shall support call establishment from the 
network (as defined in ANSI T1.607), and shall 
support the expanded channel negotiation 
procedures defined in 6.2.2.4.1. 

It is possible that a terminal compatible with an 
offered waiting call may not be controlling a B- 
channel when the SETUP message is received. 

Start T310 or T301, 
whichever occurs first 

Stop T301 or stop T310 (due 
to receipt of CONNECT) 

I Expiry T2 Expiry T301 or expiry T310 

The calling terminal shall support the proce- 
dure contained in 6.2.2.3 if the optional out-of- 
band indication that their call is waiting is to be 
understood. 

- the maximum number of B-channels 
per interface are in use (either busy or 
reserved) ; 

No assumptions are made about how the called 
terminal informs the user of the waiting call 
(e.g., a visual, audible, or other type of indica- 
tion may be provided, as appropriate). 

6.2.2 Call Waiting procedures 

- the maximum number of B-channels 
per ISDN Number or group of ISDN Num- 
bers is in use; or 

6.2.2.1 Service States and Timers 

- the maximum number of B-channels 
per ISDN Number and Bearer Service or 
(group of ISDN Numbers) and Bearer 
Service is in use. 

No states beyond those defined in ANSI T1.607 - the Number of Calls per ISDN Number 
are needed for the Call Waiting service opera- and Bearer Service Counter has not reached 
tion. its maximum value; 

No timers beyond those defined in ANSI T1.607 
are needed for the Call Waiting service opera- 
tion. 

- the Number of Waiting Calls per ISDN 
Number and Bearer Service Counter has not 
reached its maximum value. 

Timers Tl and T2 defined in clause 4 are 
equivalent to one or more timers defined in 
ANSI T1.607. Table 4 shows the mappings 
between Tl, T2 and the ANSI T1.607 timers. 

6.2.2.2 Invocation 

When the network invokes the Call Waiting 
service, the network shall increment the Num- 
ber of Calls per ISDN Number and Bearer 
Service counter and the Number of Waiting 
Calls per ISDN Number and Bearer Service 
counter. 

The Call Waiting service is applied by the 
network when a call is to be terminated to an 
ISDN number and bearer service for which the 

’ Call Waiting service has been subscribed, and 
when ail three of the following conditions are 
true: 

If Call Waiting call offering is not applied, then 
the procedures in ANSI T1.607 shall be foi- 
lowed. 

6.2.2.3 Notification 

- Resources are busy. Resources are 
considered busy if one (or more) of the 
following is true: 

if the service provider supports the out-of- 
band call waiting notification option and the 
subscription option “Calling User Receives 
Notification that their Call is Waiting” is set to 

ANSI Tl.613-1991 
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“Yes”, then an indication shall be sent to the 
calling party that their call is a waiting call. 

Forthis indication, the Notification description, 
“Call is a waiting call” shall be sent to the 
calling party in the notification indicator infor- 
mation element in the ALERTING message 
when an alerting indication is received from 
the called user. If required due to interactions 
with other supplementary services, this Notifi- 
cation Description contained in the Notifica- 
tion indicator information element shall be sent 
to the calling party in a NOTIFY message. 

6.2.2.4 Normal operation 

When the network has determined that the Call 
Waiting service shall be applied for a particular 
waiting call, the network shall send to the B 
access a SETUP message with Channel iden- 
tification = “No channel” and Signal = “Call 
waiting tone on”. 

The SETUP message shall be sent using the 
broadcast capability at the data-link layer when 
a multipoint configuration exists. If the net- 
work has knowledge that a single-point con- 
figuration exists, a point-to-point data link shall 
be used to carry the SETUP message. 

The call establishment timers shall be the same 
for the Call Waiting service as for the call 
establishment procedures in 5.2 of ANSI 
T1.607. 

A Subscriber B has the choice of accepting, 
rejecting, or ignoring a waiting call using the 
procedures contained in ANSI T1.607. If the 
call is to be accepted, the expanded channel- 
negotiation procedures, which are described 
in 6.2.2.4.1, shall be used. The network treat- 
ment given due to multiple ISDN users re- 
sponding to the same waiting call on the same 
interface shall be the same (except for the 
expanded channel-negotiation procedures) as 
the procedures in 5.2 of ANSI T1.607. 

6.2.2.4.1 Subscriber B accepts a waiting call 

If a Subscriber B-wishes to accept a waiting 
call, then the nonrejecting messages that may 
be sent in response to the SETUP message 
are CALL PROCEEDING, ALERTING, and 
CONNECT. 

The procedures for the network’s receipt of a 
CALL PROCEEDING and/or ALERTING mes- 
sage are as described in 5.2.5.2 of ANSI 
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T1.607, with the exception of the procedures 
associated with the Channel identification in- 
formation element. In the context of the Call 
Waiting service, the Channel identification in- 
formation element is not mandatory in the first 
response to the SETUP message. A channel 
designation in either a CALL PROCEEDING or 
ALERTING message is ignored by the network 
for the Call Waiting service operation. The 
CALL PROCEEDING and ALERTING mes- 
sages may be sent prior to the holding or 
clearing of an existing call. The expanded 
channel-negotiation procedures allow a Sub- 
scriber B to designate a channel in the CON- 
NECT message, rather than restricting chan- 
nel designation to a Subscriber B’s first re- 
sponse to the SETUP message. 

Three methods are available to free a B-chan- 
nel. The user that frees a B-channel may or 
may not be compatible with the waiting call. 

1) Terminate an existing call 

After a call waiting indication is offered, an 
existing call may be cleared using normal 
call clearing procedures. This will result in 
freeing a B-channel; however, the cleared 
channel shall not be reserved by the net- 
workfor awaiting call. When acall iscleared, 
the Number of Calls per ISDN Number and 
Bearer Service Counter shall be 
decremented for the ISDN Number and 
Bearer Service that cleared the call. 

If a held call is cleared, a B-channel may be 
released subject to the channel reservation 
procedures of the Call Hold service. 

2) Hold an existing call 

Subscriber B (point-to-point configuration) 
or a terminal on Subscriber B’s access (multi- 
point configuration) must subscribe to the 
Call Hold service. 

For a multi-point-data link configuration, the 
terminal on Subscriber B’s access that holds 
an existing call may or may not have sub- 
scribed to the B-channel reservation option 
of the Call Hold service. If this option were 
subscribed to, then this user would have to 
release the B-channel reservation if another 
terminal were to accept the waiting call. 

3) User A terminates an existing call 

If User A terminates an existing call, then 
the conditions of item (1) apply. 
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When accepting a waiting call, a Subscriber B 
shall return a CONNECT message with one of 
the following channel designations: 

a) channel is indicated, no acceptable al- 
ternative; 

b) channel is indicated, any alternative is 
acceptable; 

c) any channel is acceptable; or 

d) no channel designation present in the 
CONNECT message (the Channel identifi- 
cation information element is not mandatory 
in the CONNECT message even if it is the 
first response to the SETUP message). 

When the network receives a CONNECT mes- 
sage from a Subscriber B, the channel desig- 
nation shall be checked: 

- If the designated channel is not avail- 
able and is indicated as in case (a), the 
network shall initiate call clearing to the 
responding Subscriber B following the pro- 
cedures in ANSI Tl.607 with a call clearing 
message containing a Cause information 
element with a cause value #44 “requested 
circuit/channel not available.” 

- If the designated channel is available 
and is indicated as in case (a) or (b), the 
network shall return a CONNECT AC- 
KNOWLEDGE message containing a chan- 
nel designation in the Channel identification 
information element to the responding Sub- 
scriber B, and follow the procedures con- 
tained in 5.2.8 (receipt of active indication) 
and 5.2.9 (to clear nonselected users) of 
ANSI 11.607. 

- If the designated channel is not avail- 
able, is indicated as in case (b), and another 
channel is available, the network shall re- 
turn a CONNECT ACKNOWLEDGE mes- 
sage containing a channel designation in 
the Channel identification information ele- 
ment to the responding Subscriber B, and 
follow procedures contained in 5.2.8 and 
5.2.9 of ANSI T1.607. 

- If a channel is available and is indicated 
as in case (c) or(d), the network shall return 

’ a CONNECT ACKNOWLEDGE message 
containing a channel designation in the 
Channel identification information element 
to the responding Subscriber B, and follow 

the procedures contained in 5.2.8 and 5.2.9 
of ANSI T1.607. 

- If no channel is available and the chan- 
nel is indicated as in case (b), (c), or(d), the 
network shall initiate call clearing to the 
responding Subscriber B following the pro- 
cedures in ANSI T1.607 with a call clearing 
message containing a Cause information 
element with a cause value #34, “no circuit/ 
channel available”. 

After the network has sent a CONNECT AC- 
KNOWLEDGE message, the Number of Wait- 
ing Calls per ISDN Number and Bearer Service 
counter shall be decremented. 

A Subscriber B accepting a waiting call shall 
not connect to any B-channel until a CON- 
NECT ACKNOWLEDGE message has been 
received. A Subscriber B accepting a waiting 
call shall connect to the B-channel specified in 
the CONNECT ACKNOWLEDGE message from 
the network. 

6.2.2.4.2 Called User rejects waiting call 

If a Subscriber B rejects a waiting call, the 
procedures contained in 5.2.5.3 of ANSI T1.607 
shall be followed. 

Incompatible terminals reject a waiting call as 
they would for a normal basic call. 

When a waiting call is cleared, the Number of 
Calls per ISDN Number and Bearer Service 
counter and Number of Waiting Calls per ISDN 
Number and Bearer Service counter shall be 
decremented. 

6.2.2.4.3 Subscriber 6 ignores waiting call 

If a Subscriber B ignores a waiting call, the 
procedures contained in 5.2.5.4 of ANSI Tl.607 
shall be followed. 

When a waiting call is cleared, the Number of 
Calls per ISDN Number and Bearer Service 
counter and Number of Waiting Calls per ISDN 
Number and Bearer Service counter shall be 
decremented. 

6.2.2.5 Error handling 

If any error conditions exist that are not con- 
tained in 6.2.2, the appropriate procedures in 
ANSI T1.607 shall be followed. If a waiting call 
is cleared, the Number of Calls per ISDN Num- 
ber and Bearer Service counter and Number of 
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Waiting Calls per ISDN Number and Bearer 
Service counter shall be decremented. 

6.3 interactions for Call Waiting 

6.3.1 Basic call 

The Channel-identification information element 
shall be ignored by the network in a response 
to a SETUP message unless it is in the CON- 
NECT message. The network shall specify an 
exclusive channel indication within the CON- 
NECT ACKNOWLEDGE message that is re- 
turned to the party awarded the call. 

6.3.2 Other services 

6.3.2.1 Call Waiting 

Not applicable. 

6.3.2.2 Calling Line identification Pre- 
sentation 

If the CLIP procedures allow the calling num- 
ber to be presented, the calling number shall 
be sent in the SETUP message containing the 
call waiting indication. 

6.3.2.3 Calling Line identification Re- 
striction 

No interaction. 

6.3.2.4 Call Hold 

See 6.2.2.4.1. 

6.4 Specification and Description Lan- 
guage diagrams for Call Waiting 

Same as those contained in ANSI T1.607. 

7 Switching and signaling specifica- 
tion for Call Waiting at interexchange 
interfaces 

Only ISDN User Part protocol has been identi- 
fied in association with Signaling System No. 7 
(SS7) procedures supporting ISDN Call Wait- 
ing. No Transactions Capabilities Application 
Part (TCAP) procedures have been identified 
for this service. 

The functional description, formats and codes, 
and general procedures for the ISDN User Part 
are contained in ANSI Tl .113. 

7.1 Formats and codings for Call Waiting 

7.1 .l Messages 

ISDN User Part Messages are described in 
detail in ANSI Tl .113. 

No new ISDN-UP messages are required for 
this service. An indication that the service has 
been invoked may be carried in existing ISDN- 
UP messages, Address Complete (ACM), and 
Call Progress (CPG). 

7.1.2 Parameters 

There is only one parameter associated with 
this service. When notification of call waiting 
is to be sent, the Notification Indicator param- 
eter is used in either the ACM or the CPG 
messages, to carry the indication to the calling 
party that the call is receiving call waiting 
treatment at the destination exchange. 

The Notification Indicator parameter field is 
coded as shown in figure 11 to indicate “Call is 
a waiting call”. 

6 7654321 bit 

l/ext 1100000 

Figure 11 - Notification Indicator 
parameter field 

This coding is consistent with that of the No- 
tification indicator information element de- 
scribed in ANSI T1.607 to simplify the 
interworking of DSSl and SS7. 

7.2 Procedures for Call Waiting 

When ISDN Call Waiting has been invoked at 
the destination interface and indication is to be 
sent to the calling user, or if the ISDN Call 
Waiting notification is received from the desti- 
nation interface, the notification is transported 
in the Notification Indication parameter coded 
“call is a waiting call” in either the ACM or CPG. 

If the notification is to be sent with an indica- 
tion of alerting at the destination interface, 
either the ACM or CPG, whichever is used to 
carry the alerting indication, should also carry 
the Notification Indicator parameter. 

If the notification is to be sent without an 
alerting indication at the destination interface, 
the Notification Indicator parameter should be 
carried in a CPG message. The Event Indica- 
tor field of the mandatory Event Information 
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parameter in CPG is coded “notification for 
supplementary service”. The Event Presenta- 
tion restricted indicator field is coded “no indi- 
cation”. 

If no alerting indication is received over the 
called interface (e.g., the called user’s first 
response to the call setup is a connect indica- 
tion), then no notification of Call Waiting is 
sent to the calling party. 

7.3 Interactions for Call Waiting 

The SS7 procedures of the ISDN Call Waiting 
service do not interact with the SS7 proce- 
dures of the ISDN Call Waiting, Call Hold, 
Calling Line Identification Presentation, and 
Calling Line Identification Restriction supple- 
mentary services. 

7.4 Flow diagrams for Call Waiting 

Flow diagrams are not provided for this service 
because of its simplicity from the SS7 perspec- 
tive. See 7.2 for a description of the SS7 
ISDN-UP procedures for ISDN Call Waiting. 

8 Specifications for protocol interworking 

8.1 Interworking between SS7 and DSSl 

When an ALERTING message is received from 
a user at Subscriber B’s access and the calling 

user is to be notified that a call waiting treat- 
ment is being applied at the destination inter- 
face, the Notification Indicator parametercoded 
“Call is a waiting call”, shall be placed into the 
appropriate SS7 message as described in 7.2. 

When the Call Waiting service is applied by an 
NT2 and the calling user is to be notified that 
call waiting treatment is being applied at the 
destination interface, the terminating exchange 
shall map the notification information received 
in the ALERTING or NOTIFY message from 
the NT2 from the Notification indicator infor- 
mation element to the Notification Indicator 
parameter. The Notification Indicator param- 
eter shall be placed into the appropriate SS7 
message as described in 7.2. 

At the local exchange serving the calling user, 
the notification information shall be mapped 
from the Notification Indicator parameter to the 
Notification indicator information element in 
the appropriate DSSl message as described 
in 6.2.2.3. 

8.2 Interworking between SS7 and MF sig- 
naling 

In the event that MF signaling is encountered, 
the indication to the calling user that the Call 
Waiting service has been invoked at the desti- 
nation interface will not be sent. 
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