
[ McKibben et al. (Jun. 05, 2012). U.S. Patent No. 7,925,246, Radio/
Telephony Interoperability System. USPTO. Source: https://image-
ppubs.uspto.gov/dirsearch-public/print/downloadPdf/7925246 ]

с12) United States Patent 
McKibben et al. 

(54) RADIO/TELEPПONY INTEROPERABILIТY 

SYSTEM 

(75) Inventors: Michael Т McKibben, Columbus, ОН 
(US); Jeffrey R. Lamb, Westerville, ОН 
(US); Paul L Petronelli, San Jose, СА 
(US) 

(73) Assignee: Leader Technologies, Inc., Lewis 
Center, ОН (US) 

( *) Notice: Subject to any disclaimer, the term ofthis 
patent is extended or adjusted under 35 
U.S.C. 154(Ь) Ьу 1014 days. 

(21) Appl. No.: 11/257,487 

(22) Filed: Oct. 24, 2005 

(65) Prior PuЬ!ication Data 

US 2006/0080344 Al Apr. 13, 2006 

Related U.S. Application Data 

(63) Continuation-in-part of application No. 10/979,611, 
filed on Nov. 2, 2004, which is а continuation-in-part 
of application No. 101731,906, filed on Dec. 1 О, 2003, 
now abandoned, and а continuation-in-part of 
application No. 10/732,744, filed on Dec. 10, 2003, 
now Pat. No. 7,139,761. 

(60) Provisional application No. 60/621,704, filed on Oct. 
25, 2004, provisional application No. 60/516,307, 
filed on Nov. 3, 2003, provisional application No. 
60/432,257, filed on Dec. 11, 2002, provisional 
application No. 60/432,255, filed on Dec. 11, 2002. 

(51) Int. С!. 
НО4М 3142 (2006.01) 

(52) U.S. С! . .................. 455/416; 455/404.1; 455/404.2; 
455/403; 455/414.1; 370/260; 370/259; 370/261; 

370/262 
(58) Field ofC!assification Search ............... 455/414.1, 

455/414.2, 521, 518, 519, 416, 404.1, 404.2, 

CALL 
LINES 

CALL 
LINES 

CALL 
LINES 

111111111111111111111111111111111111111111111111111111111111111111111111111 
US007925246B2 

(10) Patent No.: US 7 ,925,246 В2 
Apr. 12, 2011 (45) Date of Patent: 

(56) 

wo 

455/403; 379/45, 37, 42; 370/260, 259, 
261,262 

See application file for complete search history. 

References Cited 

U.S. PATENT DOCUMENTS 

4,714,989 А 12/1987 Billings 

(Continued) 

FOREIGN PATENT DOCUMENTS 

W0/00/06220 10/2000 

(Continued) 

OTHER PUBLICATIONS 

Stephen Voida, et а!., "Integrating Virtual and Physical Context to 
Support Кnowledge Workers," IEEE Pervasive Computing, Sep. 
2002, рр. 73-79, vol. 1, No. 3. 

(Continued) 

Primary Examiner -Ajit Patel 
Assistant Examiner - Кhai М Nguyen 
(74) Attorney, Agent, or Firm - Taft Stettinius & Hollister 
LLP 

(57) ABSTRACT 
А radio/telephony interoperability architecture that facilitates 
intercommunications between а security services network, 
elected officials and/or emergency services network and а 
telephony management system for one-way and two-way 
security and/or emergency teleconferencing communica­
tions. The telephony system creates а session in which one or 
more session participants can communicate with front-line 
то Ьile radio operators ( е. g., first responder personnel) and 
radio band components. MoЬile radio systems can Ье 
accessed via circuit-switched and packet-switched networks 
with communications сараЬ!е of existing between horizontal 
services entities ( e.g., city fire and police) and vertical entities 
( e.g., city, state, and federal agencies and personnel). Further­
more, the presence of participants and potential participants is 
provided to authorized users to facilitate the estaЬ!ishment of 
such conferences. Notifications and alarms are used to alert 
participants and potential participants of important events. 

5 Claims, 28 Drawing Sheets 

r•oo 

ACCESS 
СОМРОNЕNТ 

110 

https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/7925246


US 7,925,246 В2 
Page 2 

U.S. PATENT DOCUMENTS 6,233,577 Bl 5/2001 Ramasubramani et а!. 
6,233,600 Bl 5/2001 Salas et а!. 

5,274,806 А 12/1993 Hill 6,236,994 Bl 5/2001 Swartz et а1. 
5,394,526 А 2/1995 Crouse et а!. 6,240,415 Bl 5/2001 Blumberg 
5,416,917 А 5/1995 Adair et а!. 6,240,416 Bl 5/2001 Immon et al. 
5,495,607 А 2/1996 Pisello et а!. 6,253,199 Bl 6/2001 Wakio et al. 
5,530,857 А 6/1996 Gimza 6,260,040 Bl 7/2001 Kauffman et а!. 
5,664,126 А 9/1997 Hirakawa et а!. 6,263,330 Bl 7/2001 Bessette et а!. 
5,675,784 А 10/1997 Maxwell et а!. 6,263,342 Bl 7/2001 Chang et а!. 
5,678,042 А 10/1997 Pisello et а!. 6,266,669 Bl 7/2001 Brodersen et а!. 
5,680,615 А 10/1997 Marlin et а!. 6,269,380 Bl 7/2001 Terry et а!. 
5,699,526 А 12/1997 Siefert 6,289,345 Bl 9/2001 Yasue 
5,737,495 А 4/1998 Adarns et а!. 6,289,384 Bl 9/2001 Whipple et а!. 
5,740,424 А 4/1998 Wataya et al. 6,289,385 Bl 9/2001 Whipple et а!. 
5,758,351 А 5/1998 Gibson et а!. 6,289,460 Bl 9/2001 Hajmiragha 
5,761,661 А 6/1998 Coussens et а!. 6,292,796 Bl 9/2001 Drucker et а!. 
5,765,155 А 6/1998 Nakarnura 6,292,830 Bl 9/2001 Taylor et al. 
5,778,370 А 7/1998 Emerson 6,298,347 Bl 10/2001 Wesley et а!. 
5,781,911 А 7/1998 Young et al. 6,308,175 Bl 10/2001 Lang et а!. 
5,787,412 А 7/1998 Bosch et а!. 6,308,179 Bl 10/2001 Petersen et а!. 
5,806,069 А 9/1998 Wakiyarna et а!. 6,314,425 Bl 11/2001 Serbinis et а1. 
5,809,238 А 9/1998 GreenЫatt et а!. 6,321,231 Bl 11/2001 Jebens et а!. 
5,819,084 А 10/1998 Shapiro et а!. 6,327,594 Bl 12/2001 Van Huben et а!. 
5,826,265 А 10/1998 Van Huben et а!. 6,330,569 Bl 12/2001 Baisley et а!. 
5,835,911 А 11/1998 Nakagawa et а!. 6,332,155 Bl 12/2001 Notani 
5,845,281 А 12/1998 Benson et а1. 6,334,146 Bl 12/2001 Parasnis et а!. 
5,852,810 А 12/1998 Sotiroff et а1. 6,336,099 Bl 1/2002 Barnett et а1. 
5,859,972 А 1/1999 Subrarnaniarn et а1. 6,339,771 Bl 1/2002 Zimowski et al. 
5,862,325 А 1/1999 Reed et а!. 6,341,291 Bl 1/2002 Bentley et а1. 
5,864,875 А 1/1999 Van Huben et а!. 6,343,290 Bl 1/2002 Cossins et а!. 
5,870,746 А 2/1999 Кnutson et а!. 6,345,288 Bl 212002 Reed et а!. 
5,873,083 А 2/1999 Jones et al. 6,351,761 Bl 212002 Cantone et а!. 
5,873,103 А 2/1999 Trede et а!. 6,353,819 Bl 3/2002 Edwards et а1. 
5,887,171 А 3/1999 Tada et al. 6,353,820 Bl 3/2002 Edwards et а1. 
5,930,772 А 7/1999 Gomyo et al. 6,356,893 Bl 3/2002 Itakura et а!. 
5,930,801 А 7/1999 Falkenhainer et al. 6,356,909 Bl 3/2002 Spencer 
5,933,835 А 8/1999 Adarns et а!. 6,363,388 Bl 3/2002 Sprenger et а1. 
5,940,829 А 8/1999 Т suiki et а!. 6,370,538 Bl 412002 Larnping et а1. 
5,950,201 А 9/1999 Van Huben et а!. 6,374,236 Bl 412002 Chen et а!. 
5,956,720 А 9/1999 F ernandez et а!. 6,374,246 Bl 412002 Matsuo 
5,956,728 А 9/1999 Federighi et а!. 6,381,628 Bl 412002 Hunt 
5,956,732 А 9/1999 Tsuchida 6,381,735 Bl 412002 Hunt 
5,966,707 А 10/1999 Van Huben et а!. 6,385,624 Bl 512002 Shinkai 
5,978,779 А 11/1999 Stein et а!. 6,389,426 Bl 512002 Turnbull et а!. 
5,978,803 А 11/1999 Оое 6,389,538 Bl 512002 Gruse et а!. 
5,978,804 А 11/1999 Dietzman 6,389,589 Bl 512002 Mishra et а!. 
6,026,402 А 212000 Vossen et а!. 6,393,421 Bl 512002 Paglin 
6,026,403 А 212000 Siefert 6,397,191 Bl 512002 Notani et а!. 
6,029,161 А 212000 Lang et а!. 6,397,192 Bl 512002 Notani et а!. 
6,029,174 А 212000 Sprenger et а!. 6,398,245 Bl 612002 Gruse et а!. 
6,035,297 А 3/2000 Van Huben et а!. 6,415,289 Bl 712002 Williarns et а!. 
6,041,325 А 3/2000 Shah et а!. 6,418,421 Bl 712002 Hurtado et а1. 
6,049,799 А 412000 Mangat et а!. 6,418,469 Bl 712002 Justice et а!. 
6,058,395 А 512000 Buzaglo et а1. 6,434,403 Bl 8/2002 Ausems et а!. 
6,064,971 А 512000 Hartnett et а!. 6,434,562 Bl 8/2002 Pennywitt et а!. 
6,065,009 А 512000 Leymann et а!. 6,434,682 Bl 8/2002 Ashton et а1. 
6,065,014 А 512000 Wakio et а!. 6,434,745 Bl 8/2002 Conley et а!. 
6,067,549 А 512000 Srnalley et а!. 6,438,233 Bl 8/2002 Yoshimune et а!. 
6,073,109 А 612000 Flores et а!. 6,442,528 Bl 8/2002 Notani et а!. 
6,088,693 А 712000 Van Huben et а!. 6,446,071 Bl 912002 Callaway et а!. 
6,088,706 А 712000 Hild 6,446,089 Bl 912002 Brodersen et а!. 
6,088,717 А 712000 Reed et а!. 6,449,644 Bl 912002 Ryeng et а!. 
6,094,654 А 712000 Van Huben et а!. 6,477,533 В2 11/2002 Schiff et а!. 
6,094,675 А 712000 Sunaga et а!. 6,484,156 Bl 11/2002 Gupta et а!. 
6,108,646 А 8/2000 Mohri et а!. 6,484,177 Bl 11/2002 Van Huben et а!. 
6,112,196 А 8/2000 Zimowski et а!. 6,493,702 Bl 12/2002 Adar et а!. 
6,119,149 А 912000 Notani 6,496,828 Bl 12/2002 Cochrane et а!. 
6,128,626 А 10/2000 Beauchesne 6,499,137 Bl 12/2002 Hunt 
6,134,552 А 10/2000 Fritz et al. 6,505,196 В2 1/2003 Drucker et а!. 
6,157,928 А 12/2000 Sprenger et а!. 6,516,316 Bl 212003 Ramsubrarnani et а!. 
6,157,929 А 12/2000 Zarniska et а!. 

6,532,463 Bl 3/2003 Robbins et а!. 6,158,001 А 12/2000 Lee et al. 
6,539,379 Bl 3/2003 Vora et а!. 6,161,146 А 12/2000 Кlеу et а!. 
6,539,399 Bl 3/2003 Hazarna et а1. 6,185,565 Bl 2/2001 Meubus et а!. 
6,542,515 Bl 4/2003 Kumaretal. 6,185,567 Bl 2/2001 Ratnaraj et а!. 
6,542,932 Bl 4/2003 Brinnand et а!. 6,205,480 Bl 3/2001 Broadhurst et а1. 

6,216,124 Bl 4/2001 Wakio et а!. 6,556,995 Bl 4/2003 Child et al. 
6,223,177 Bl 4/2001 Tatharn et al. 6,560,639 Bl 5/2003 Dan et а!. 
6,223,219 Bl 4/2001 Uniacke et а!. 6,564,261 Bl * 5/2003 Gudjonsson et al. ......... 709/227 
6,230,312 Bl 5/2001 Hunt 6,567,783 Bl 5/2003 Notani et а!. 



US 7,925,246 В2 
Page 3 

6,567,808 Bl 5/2003 Eschelbeck et а!. 6,941,307 В2 912005 Papanikolaou et а!. 
6,574,628 Bl 6/2003 Kahnet а!. 6,941,313 В2 912005 Seliger et а!. 
6,574,629 Bl 6/2003 Cooke et а!. 6,944,629 Bl 912005 Shioi et а!. 
6,574,654 Bl 6/2003 Simmons et а!. 6,944,662 В2 912005 Devine et а!. 
6,574,655 Bl 6/2003 Libert et а!. 6,954,757 В2 10/2005 Zargharn et а!. 
6,584,466 Bl 6/2003 Serbinis et а!. 6,961,751 Bl 11/2005 Bates et а!. 
6,587,854 Bl 7/2003 Guthrie et а!. 6,970,929 В2 11/2005 Бае et а!. 
6,604,112 Bl 8/2003 Taylor 6,978,265 В2 12/2005 Schurnacher 
6,612,490 Bl 9/2003 Herrendoerfer et а!. 6,983,311 Bl 1/2006 Haitsuka et а!. 
6,615,213 Bl 9/2003 Johnson 6,983,463 Bl 1/2006 Hunt 
6,629,123 Bl 9/2003 Hunt 6,985,902 В2 1/2006 Wise et al. 
6,633,867 Bl 10/2003 Кraft et а!. 6,988,271 В2 1/2006 Hunt 
6,636,874 Bl 10/2003 Douceur et а!. 6,990,491 В2 1/2006 Dutta et а!. 
6,643,641 Bl 11/2003 Snyder 7,000,235 В2 212006 Mandal et а!. 
6,647,396 В2 11/2003 Parnell et а!. 7,010,538 Bl 3/2006 Black 
6,650,794 Bl 11/2003 Aoki 7,016,901 В2 3/2006 Eikenbery 
6,654,747 Bl 11/2003 Van Huben et а!. 7,020,653 В2 3/2006 Idicula et а!. 
6,658,403 Bl 12/2003 Kuroda et а!. 7,020,753 В2 3/2006 Shanahan et а!. 
6,658,415 Bl 12/2003 Brown etal. 7,024,425 В2 412006 Кrishnaprasad et а1. 
6,665,657 Bl 12/2003 Dibachi 7,028,032 Bl 412006 Diedrich et а!. 
6,665,658 Bl 12/2003 DaCosta et а!. 7,028,079 В2 412006 Mastrianni et а1. 
6,665,675 Bl 12/2003 Mitaru et а!. 7 ,031,968 В2 412006 Кremer et а!. 
6,675,176 Bl 1/2004 Shinkai et а!. 7,035,837 В2 412006 Reulein et а!. 
6,675,179 В2 1/2004 Morohashi 7,035,840 В2 412006 Nakos et а!. 
6,678,685 В2 1/2004 McGill et а!. 7,036,149 В2 412006 Sonoda et а!. 
6,681,227 Bl 1/2004 Kojima et а!. 7,039,597 Bl 512006 Notani et а!. 
6,681,229 Bl 1/2004 Cason et а!. 7,039,626 В2 512006 Hirata 
6,684,212 Bl 1/2004 Day et а!. 7,039,640 В2 512006 Miller et а!. 
6,684,438 В2 212004 Brodersen et а!. 7,043,490 В2 512006 Choy et а!. 
6,687,693 В2 212004 Cereghini et а!. 7,051,031 В2 512006 Schein 
6,687,710 Bl 212004 Dey 7,051,039 Bl 512006 Murthy et а!. 
6,691,113 Bl 212004 Harrison et а!. 7,054,890 В2 512006 Musante et а!. 
6,691,132 В2 212004 Walker et al. 7,058,600 Bl 612006 Combar et а!. 
6,694,320 Bl 212004 Ortiz et а!. 7,058,627 В2 612006 Wiesler et а1. 
6,697,811 В2 212004 Brodsky 7,062,532 Bl 612006 Sweat et а!. 
6,697,821 В2 212004 Ziff et а!. 7,069,242 Bl 612006 Sheth et а!. 
6,701,323 В2 3/2004 Sashino et а!. 7,069,271 Bl 612006 Fadel et а!. 
6,718,347 Bl 412004 Wilson 7,069,511 В2 612006 Martizen et а1. 
6,718,361 Bl 412004 Basani et а!. 7,072,894 В2 712006 Loy et а!. 
6,721,726 Bl 412004 Swarninathan et а!. 7,085,764 В2 8/2006 Bangal et al. 
6,721,745 В2 412004 Monestere 7,089,278 Bl 8/2006 Churchill et а!. 
6,721,747 В2 412004 Lipkin 7,092,944 В2 8/2006 Fukuta et а!. 
6,732,148 Bl 512004 Estrada et а!. 7,092,958 В2 8/2006 Hempstead et а!. 
6,732,331 Bl 512004 Alexander 7,092,969 В2 8/2006 Meeketal. 
6,738,775 В2 512004 Asherman 7,096,222 В2 8/2006 Kern et а!. 
6,745,188 В2 6/2004 Bradburn 7,099,885 В2 8/2006 Hellman et а!. 
6,751,613 Bl 6/2004 Lee et al. 7,107,268 Bl 912006 Zawadzki et а!. 
6,754,681 В2 6/2004 Brodersen et а!. 7,111,291 В2 912006 Loy et а!. 
6,757,720 Bl 6/2004 Weschler 7,113,883 Bl 912006 House et al. 
6,760,730 Bl 7/2004 Kataoka 7,113,946 В2 912006 Cosic 
6,771,742 В2 8/2004 McCalmont et al. 7,113,999 В2 912006 Pestoni et а1. 
6,772,033 В2 8/2004 Scherer et а!. 7,118,024 Bl 10/2006 Hoshino 
6,772,178 В2 8/2004 Mandal et а!. 7,120,632 В2 10/2006 Helmbrecht et а1. 
6,775,660 В2 8/2004 Lin et а!. 7,127,501 Bl 10/2006 Beir et а!. 
6,775,670 В2 8/2004 Bessette 7,130,858 В2 10/2006 Ciararnitaro et а!. 
6,795,831 В2 912004 Hiro se et а!. 7,134,135 В2 11/2006 Cerarni et а1. 
6,807,542 В2 10/2004 Bantz et а!. 7,136,858 В2 11/2006 Malik et а!. 
6,820,094 Bl 11/2004 Ferguson et а!. 7,136,912 В2 11/2006 Hotti 
6,826,582 Bl 11/2004 Chatterj ее et а!. 7,139,761 В2 11/2006 McKibben et а!. 
6,826,596 Bl 11/2004 Suzuki 7,146,407 В2 12/2006 McNulty et al. 
6,829,612 В2 12/2004 Neulight 7, 152,080 В2 12/2006 Mikami 
6,832,227 В2 12/2004 Seki et а!. 7,155,426 В2 12/2006 Al-Azzawe 
6,834,289 В2 12/2004 Kaneda et а!. 7,155,461 В2 12/2006 Miyata et а!. 
6,859,798 Bl 212005 Bedell et а1. 7,162,477 Bl 1/2007 Mukherjee 
6,871,279 В2 3/2005 Sarnes et а1. 7,162,537 Bl 1/2007 Kathail 
6,873,997 Bl 3/2005 Majjasie et а!. 7,165,060 В2 1/2007 Foster et а!. 
6,874,003 В2 3/2005 Morohashi 7,171,411 Bl 1/2007 Lewis et а!. 
6,889,222 Bl 512005 Zhao 7,181,441 В2 212007 Mandato et а!. 
6,889,232 В2 512005 Pudipeddi et а1. 7,181,455 В2 212007 Wookey et а!. 
6,898,598 В2 512005 Himmel et а!. 7,181,507 Bl 212007 Lavelle et а!. 
6,898,609 В2 512005 Kerwin 7,185,317 В2 212007 Fish et а!. 
6,904,432 В2 6/2005 Charlot et а1. 7,194,470 В2 3/2007 Miyawaki et al. 
6,912,522 В2 6/2005 Edgar 7,200,638 В2 4/2007 Lake 
6,917,962 Bl 7/2005 Cannata et а!. 7,203,927 В2 4/2007 Al-Azzawe et al. 
6,922,687 В2 7/2005 Vernon 7,211,980 Bl 5/2007 Bruemmer et а!. 
6,922,695 В2 7/2005 Skufca et а!. 7,224,778 В2 5/2007 Aoki 
6,925,462 В2 8/2005 Nishikawa et а!. 7,225,183 В2 5/2007 Gardner 
6,931,397 Bl 8/2005 Sundaresan 7,231,378 В2 6/2007 Lawson et а!. 
6,938,170 Bl 8/2005 Кraft et а!. 7 ,231,407 В2 6/2007 Brodersen et а!. 



7,237,002 Bl 
7,239,409 В2 
7,243,138 Bl 
7,246,130 В2 
7,249,143 Bl 
7,257,581 Bl 
7,257,767 Bl 
7,260,638 В2 
7,269,579 В2 
7,269,604 В2 
7,269,625 Bl 
7,277,897 В2 
7,346,648 Bl 
7,366,990 В2 
7,437,312 В2 

2003/0208459 Al 
2003/0217096 Al * 
2005/0041602 Al * 
2006/0069726 Al 
2007/0058573 Al * 
2007/0130599 Al * 
2010/0273445 Al * 

6/2007 
7/2007 
7/2007 
7/2007 
7/2007 
8/2007 
8/2007 
8/2007 
9/2007 
9/2007 
9/2007 

10/2007 
3/2008 
4/2008 

10/2008 
11/2003 
11/2003 
212005 
3/2006 
3/2007 
6/2007 

10/2010 

Estrada et а!. 
Рапу 

Majkut et а!. 
Goodwin et al. 
Bhatia 
Steele et а!. 
Carden, Jr. 
Crosbie 
Lovegren et а1. 
Moore et а!. 
Willhide et а!. 
Barnford et а!. 
Seliger 
Pitroda 
Bhatia et а1. 
Shea et а!. 
McKelvie et а!. 
West et а!. 
McKibben et а!. 
Schwagmann et al. 
Monroe 

US 7,925,246 В2 
Page 4 

709/202 
370/260 

370/260 
725/105 

FOREIGN PATENT DOCUMENTS 

WO PCT/US2008/001576 8/2008 
OTHER PUBLICATIONS 

Dave Banks, et а!., "The ePerson Snippet Manager: а Semantic Web 
Application," Hewlett Packard PuЬlication: HPL-2002-328, Nov. 27, 
2002. 
Bianco, Matthew, "An Interface for the Visualization and Manipula­
tion of Asynchronous Collaborative Work within the DISCIPLE Sys­
tem," Graduate Thesis, Jan. 2002. 
Paul Dourish, et а!, Presto: An Experimental Architecture for Fluid 
Interactive Document Spaces, АСМ Transactions on Computer-Hu­
man Interaction, vol. 6-2, 133-61, Jun. 30, 1999. 
Paul Dourish, et а!., Extending Document Management Systems with 
User-Specific Active Properties, АСМ Transactions on Information 
Systems, vol. 18-2, 140-70, Apr. 30, 2000. 
Marlon Pierce, et а!., InteroperaЫe Web Services for Computational 
Portals, Proceedings of the 2002 ACM/IEEE Conference on 
Supercomputing, Nov. 22, 2002. 
John December, The World Wide Web Unleashed (2d ed. 1995), рр. 
329-33. 

Dunn et al. """""""" 455/404.1 * cited Ьу examiner 



U.S. Patent 

104~ 

CALL 
LINES 

CALL 
LINES 

CALL 
LINES 

102 

Apr. 12, 2011 Sheet 1of28 

\ 
~ 

~ 

..-

106 
~ 

• СРС 1 
, 

• '" • " 
... , 

~ 

, 

• .... 
• СРС2 

, 
• 

~ 

• • • • • • 

~ 

, 

• CPCN .1'--• • '" ... 

FIG.1 

US 7,925,246 В2 

rlOO 

г1оs 

" SESSION 
" ~ COMPONENT ... 

," 
,, г112 

СП COMPONENT 

! гно 

ACCESS 
COMPONENТ 



U.S. Patent Apr. 12, 2011 Sheet 2of28 US 7,925,246 В2 

START 

RECEIVE CALL INТO CALL 
PROCESSING COMPONENТ (СРС) 

RECEIVE CALL ID CODE 

200 

202 

СРС SIGNALS SESSION COMPONENТ ACROSS 204 
NON-VOICE COMMUNICAТIONS BUS 

SESSION COMPONENТ RESPONDS ACROSS NON-VOICE 
COMМUNICAТIONS BUS ВУ DYNAMICALL У ALLOCATING 

PORTS AND DSP RESOURCES, ACROSS CPCs, IF NECESSARY 

CALL IS ROUTED OVER NON-COMМUNICA ТIONS 
BUS BETWEEN ONE OR MORE CPCs 

CALL IS BOUND ТО CONFERENCE CALL SESSION 

SIGNAL SESSION COMPONENT AND 212 
PROCESS RECORDINGS 

N 

RELEASE PORT, AND ASSOCIATED 216 
RESOURCES IF NO MORE CALLS 

STOP 

FIG. 2 

208 

210 

206 



302~ 

11 
СРС 

304--..._ 
~CARDl 

EJ 
1 DSP, I 

• • • 

1DSPN1 

·~р 

," 

Non-Voice Communications Bus 

306 Jl 
СРС 

CARD2 

EJ 
1 DSP, I 

• • • 

1DSPN1 

·~ 1J 

'"' 

Voice lines 
Тl, ТЗ, etc 

308 JL 
СРС 

CARD3 

EJ 
1 DSP, I 

• • . 

1DSPN1 
.~ 1~CIBus 

'lr' 

FIG. 3 

(108 

VRU SESSION 
SOFTWARE 

COMPONENT 

J ~ 

'. 
(112 

сп 

COMPONENT 

r300 ~ 
00 
• 
~ 
~ 
~ 
~ = ~ 

> 
"с: 
:-: .... 
N 
~ 

N 
<:> .... .... 

rFJ 

=­('D 
('D ..... 
(.N 

Q ..... 
N 
QC 

с 
r.л 

......:J 
\с 
N 
и. 

'N 
~ 
~ 

= N 



U.S. Patent Apr. 12, 2011 Sheet 4 of 28 US 7,925,246 В2 

START 

INITIA ТЕ CONFERENCE CALL 

RECEIVE LIST OF 402 
Р AR TICIP ANTS 

PROCESS LIST INTO ELECTRONIC 
CALL INSTRUCTIONS 

INITIA ТЕ CALL INSTRUCTIONS 
SUBST ANTIALL У SIMUL Т ANEOUSL У 

ТО PARTICIPANTS 

STOP 

FIG. 4 

400 

404 

406 



U.S. Patent Apr. 12, 2011 Sheet 5of28 

START 

INITIATE CONFERENCE CALL 

RECEIVE LIST OF 502 
PARTICIPANTS 

PROMPT PARTICIPANТ ТО ENТER 
CUSTOM GREETING 

RECORD CUSTOM GREETING 

INITIA ТЕ CALL INSTRUCTIONS 
SUBST ANTIALL У SIMUL Т ANEOUSL У 

ТО PARTICIPANТS 

PLA УВАСК CUSTOM GREETING ТО 
ЕАСН OTHER PARTICIPANT 

STOP 

FIG. 5 

US 7,925,246 В2 

500 

504 

506 

508 

510 



U.S. Patent Apr. 12, 2011 Sheet 6 of 28 US 7,925,246 В2 

START 

INITIATE CONFERENCE(S) 
600 

RECEIVE 
INCOMING CALL 

602 

PROMPT PARTICIPANT ТО 
ENTER ID CODE 

PROCESS ID CODE, AND BIND 
CALLER INTO CORRESPONDING 

CONFERENCE CALL 

STOP 

FIG. 6 

604 

606 



U.S. Patent Apr. 12, 2011 Sheet 7 of 28 US 7,925,246 В2 

START 

INITIATE CONFERENCE CALL 
700 

RECEIVE 702 
INCOMING CALL 

PROMPT PARTICIPANT ТО 704 
ENTERID CODE 

PROCESS ID CODE, AND CREATE 706 
NEW CONFERENCE CALL 

STOP 

FIG. 7 



U.S. Patent Apr. 12, 2011 Sheet 8 of 28 US 7,925,246 В2 

START 

RECEIVE 800 
INCOMING CALL 

CONVERT FAX DOCUMENT 
ТО IMAGE FILE FORМA Т 

OCR IMAGE FILE INTO ТЕХТ 

INDEX AND STORE OCR'D 
FILE IN DA Т ABASE 

STOP 

FIG. 8 

810 

PERFORМ CALL 
PROCESSING 

804 

806 

808 



U.S. Patent Apr. 12, 2011 Sheet 9 of 28 US 7,925,246 В2 

START 

RECEIVE 900 
INCOMING CALL 

PROMPT PARTICIPANT ТО 902 
ENTER ID CODE 

PROCESS ID CODE, AND WRITE 
TELEPHONE OF INCOMING CALL 

AND ID CODE ТО FLA Т FILE 

STORE FLA Т FILE 
906 

STOP 

FIG. 9 

904 



U.S. Patent Apr. 12, 2011 Sheet 10 of 28 US 7,925,246 В2 

START 

ACCESS E-MAIL APPLICATION 
1000 

ACCESS ADDRESS 1002 
воок 

DETECT ADDRESS ВООК 1004 
GROUP INFORМATION 

INITIA ТЕ CONFERENCE CALL BASED ON 
GROUP INFORМATION, ACCORDING ТО 

SINGLE USER INTERACTION WITH А GUI 

ACCESS DA Т ABASE OF GROUP 
MEMBER TELEPHONE NUMBERS 

1008 

CALL ЕАСН МЕМВЕR OF ТНЕ GROUP USING 
ТНЕ MEMBER TELEPHONE NUMBER 

STOP 

FIG.10 

1006 

1010 



U.S. Patent Apr. 12, 2011 Sheet 11 of 28 US 7,925,246 В2 

START 

AUTOMATICALL У SEND E-MAIL REMINDER 
OF CONFERENCE CALL, WITH 

AUTOMATICALLY ATTACHED AGENDA 

INITIATE CONFERENCE CALL 
1102 

ADD CALLER АТ ANYTIME 1104 

DROP PARTICIPANT АТ ANYTIME 
1106 

MUTE PARTICIPANT АТ ANYTIME 
1108 

1100 

ALLOW PARTICIPANT ТО CHANGE PHONE АТ 1110 
ANYTIME DURING CONFERENCE CALL 

END CONFERENCE CALL 
1112 

AUTOMATICALLY SEND SUMMARY 
ATTACHMENT OF CONFERENCE VIA E-MAIL 1114 

ТО АТ LEAST ЕАСН PARTICIPANT AND 
NON-PARTICIPANTS 

STOP 

FIG. 11 



U.S. Patent Apr. 12, 2011 Sheet 12 of 28 US 7,925,246 В2 

START 

PROVIDE PARTICIPANT/НOST 1200 
PINCARD 

INITIATE HOST-SPONSORED 1202 
CONFERENCE CALL SESSION 

INVITED PARTICIPANTS LOGIN 1204 
USING PARTICIPANT PIN 

СНЕСК IF CONFERENCE 1206 
CALL HOST HAS LOGGED IN 

1212 

DENY PARTICIPANT 
~--+1 --ACCESS ТО SESSION 

у 

ALLOW PARTICIPANТS ТО CONNECT ТО 1210 
CONFERENCE CALL SESSION 

STOP 

FIG.12 



U.S. Patent Apr. 12, 2011 Sheet 13 of 28 US 7 ,925,246 В2 

START 

PROVIDE SINGLE PIN 
SESSION CARD 

1300 

DISTRIBUTE PIN ТО 
DESIRED PARTICIPANTS 

ANY PARTICIPANT 
INITIA TES CONFERENCE 

CALL SESSION 

REMAINING PARTICIPANTS ТО 
CONNECT ТО CONFERENCE CALL 

SESSION АТ ANYTIME 

STOP 

FIG.13 

John Q. PuЫic 
Contact: Go То www.xxx.com 

Press ** for а menu 
Dial-in Number (877) 2787-1234 

Host PIN: 123456 
Particpant PIN: 654321 

Instructions: •о = Get Operator; • 1 =to Add 
Participant; *2=Drop Last Participant; *З=Mute 

Yourself; *9=Request Host Attention ... 

FIG. 15 

1302 

1304 

1306 

rlsoo 



r1402 

1414 1416 

BROADBAND !+-+)> 
XML/XSL T/SSL PROCESSOR 14-----.i CONNECТION 

WEB APPLICAТION SERVER 1404 SSL 

DATABASE 
SERVER 

1406 

VRU 
MASS 

STORAGE 

1408 '-1410 
t 

HIGH-SPEED 
DATA 

CONNECТION 

1412 FIG.14 

r14oo 

1417 ( 
~ ---Z---) 

SSL 

1418_,j ~ 

1420 

WIRELESS 1 
DEVICES 

1 
BROWSERS 

1 

1422 

~ 
00 
• 
~ 
~ 
~ 
~ = ~ 

> 
"с: 
:-: .... 
N 
~ 

N 
<:> .... .... 

rFJ 

=-('D 
('D ..... .... 
.i;... 
Q ..... 
N 
QC 

с 
r.л 

......:J 
\с 
N 
и. 

'N 
~ 
~ 

= N 



U.S. Patent Apr. 12, 2011 Sheet 15 of 28 

г1602 

EMERGENCY 
COMMUNICATIONS 

SYSTEM 

US 7,925,246 В2 

r1600 

г1604 
----------------------------------INTERNET-BASED COMMUNICATIONS 

COMPONENT 

г 1606 г 1608 

WEB SERVICES 

FIG.16 

INTERNET 
TELEPHONY 

(e.g., VoIP) 



U.S. Patent Apr. 12, 2011 Sheet 16 of 28 

START 

RECEIVE SECURITY/EMERGENCY 
COMMUNICATIONS SYSTEM ТНАТ 

PROCESSES MOBILE RADIO 
COMMUNICATIONS 

RECEIVE INTERNET-BASED 
COMMUNICATIONS COMPONENТ 

US 7,925,246 В2 

v-1700 

,,,-- 1702 

INTERF АСЕ SECURITY /EMERGENCY 
COMМUNICATIONS SYSTEM ТО 

INTERNET-BASED COMMUNICATIONS 
COMPONENT SUCH ТНАТ MOBILE RADIO 
COMМUNICATIONS CAN ВЕ PROVIDED ТО _,,,,- l 704 

OTHER ENТITIES AND ALERTS AND/OR 
OTHER СОNТЕNТ CAN ВЕ 

COMMUNICATED ТО ALL DESIRED 
ENТITIES AND NETWORКS 

INTERNET-BASED COMMUNICATIONS 
COMPONENT FACILIT ATES 
CONFERENCING, TWO-WAY 

COMMUNICATIONS OF ALERTS, v-1706 
NOTIFICATIONS AND/OR OTHER СОNТЕNТ 

FOR ALL DESIRED ENТITIES AND/OR 
NETWORКS VIA WIRED AND/OR WIRELESS 

DEVICES 

STOP 

FIG.17 



U.S. Patent Apr. 12, 2011 Sheet 17 of 28 

START 

RECEIVE SECURITY/EMERGENCY 
COMMUNICATIONS SYSTEM 

, , 
RECEIVE INTERNET-BASED 

TELECONFERENCING COMPONENТ 

US 7,925,246 В2 

,,-1800 

,,-1802 

INTERF АСЕ SECURITY /EMERGENCY 
COMМUNICATIONS SYSTEM ТО 

INTERNET-BASED TELECONFERENCING 
COMPONENT SUCH ТНАТ ALERTS AND/OR ,,- 1804 

OTHER CONTENT CAN ВЕ 
COMMUNICA TED ТО ALL DESIRED 

ENTITIES AND/OR NETWORКS 

, " 
TELECONFERENCING COMPONENТ 
PERFORМS ONE-WAY AND/OR 

TWO-W А У COMMUNICA TIONS OF ALERTS, 
NOTIFICATIONS AND/OR OTHER СОNТЕNТ ,,- 1806 

BETWEEN ALL DESIRE ENТITIES AND/OR 
NETWORКS VIA WIRED AND/OR WIRELESS 

DEVICES 

STOP 

FIG.18 



U.S. Patent Apr. 12, 2011 

r19os 

••• 

t t t t 
BANDS 1-N 

RA 1О BAND MANAGEMENT 
COMPONENT 

(e.g., County, City, State 
Police, Fire, EMS, Homeland 

Security, First Responder Radios, 
Multiple Bands) 

1906 

Sheet 18 of 28 

ij ... 
t1f4'1-~ 

COMMON 
TELEPHONY 
PIN SESSION 

Dynamic 
Teleconferencing 

Port-allocation 
Router/Нub 

US 7,925,246 В2 

r1900 

One or Many 
Telephones, Wired 

& Wireless 

One & Two-way 
Communications 

( e.g., alerting ( one­
way) and 

teleconferencing (two­
way)) 

ONEORМANY 

TELEPHONY PIN 
SESSIONS 

1902 

IP-BASED TELEPHONY MANAGEMENT 
SYSTEM 

FIG.19 



2022 -._( 

РНl 

.... 

;~~--=:~ 

g: 

IP-BASED 
TELEPHONY 
МANAGEMENТ 

SYSTEM 

RADIOBAND 
MANAGEMENТ 

COMPONENТ 

2004 r2000 

~ ( SESSION2 

~=:~~-- PНЗ,R4,R5,R6,PH2 2024 

2002 
2016 

• 
CELLPHONE 

/Т" ··· /t 
• ' i 1 ,, i 1 Rl • R3 R4 

FIG.20 . 
R2 R5 

" i 
Rб 

РИЗ 

~ 
00 
• 
~ 
~ 
~ 
~ = ~ 

> 
"с: 
:-: .... 
N 
~ 

N 
<:> .... .... 

rFJ 

=­('D 
('D ..... .... 
\С 

Q ..... 
N 
QC 

с 
r.л 

-....:J 
\с 
N 
и. 

'N 
~ 
~ 

= N 



U.S. Patent Apr. 12, 2011 Sheet 20 of 28 

r2106 

2108 

LOCALRADIO 

;V' 
SYSTEMl 

1 
(e.g., POLICE) 

2110 

RLP LOCALRADIO 

;V' 
SYSTEM2 

1 
(e.g., FIRE) 

2112 

RLF STATE RADIO 
SYSTEMЗ 

1 ;V' (e.g., STATE 
AGENCY) 

2114 
2116 

Rs 
FEDERAL 

RADIO 

;V' SYSTEM4 

1 (e.g., FEMA) 

RF 

FIG. 21 

US 7,925,246 В2 

r2100 

2104 

TELEPHONY 
MANAGEMENТ 

SYSTEM 

/' 

,,." 1 
,,." 1 

,,."' 1 
/ 1 

,,." 1 
,,." 1 

1 
SESSION 1 

1 



U.S. Patent 

2204 

FILES 

Apr. 12, 2011 Sheet 21 of 28 US 7,925,246 В2 

r2200 

с2202 

APPLICATION LA YER INТERF АСЕ 

2206 

CONFERENCE 
MANAGER 

SIGNALING 

QoS 

2208 2210 

ALERTING 

_!~~2-~---- ----
2226 FRAМEWORК: 

~~~~~~--L-- 1 

MEDIA GATEWAY 

SIP 

VOICE CONТROLLER 

INTERNET INTERNET 
(Н.323) (RTP) 

INTERNET 

2216 

РТТ 

HANDSETS 

VOICE CARDS 

~ ~lffil ~ 
lJ u ... LJ 

PSТN 

Fc}--2234 

[ij FIG. 22 

1 
1 

2224 

2228 

2236 



U.S. Patent Apr. 12, 2011 

1 
~ ~ 

••• 

BANDS 1-N 

с s 
р 

о с 
т 

о F 
Е u I L I 

N т 
А 

I R 
м 

т s 
т у 

Е 
с Е 

у Е 

BAND 
CONTROLLER 

RADIOBAND 
MANAGEMENT 
COMPONENT 

Sheet 22 of 28 

1 
~ ~ 
м F ~2302 

Е Е 

D D 
I Е 

с R 
А А 

L L 

FIRST 
RESPONDER 

CONTROLLER 

••• 

2306 

г2ЗО8 

NETWORК 

INTERFACE 
COMPONENТ 

FIG. 23 

US 7,925,246 В2 

2300 

N 



U.S. Patent Apr. 12, 2011 Sheet 23 of 28 

START 

RECEIVE LIST OF SESSION PARТICIPANTS 
BASED ON EVENT 

СНЕСК FOR EVENT 

INIТIATE CONFERENCE SESSION 

CALL LIST OF SESSION Р ARТICIPANТS 
BASED ON EVENТ 

PROCESS PARТICIPANТ ACCESS RIGHTS 

BIND PARTICIPANТS INТO SESSION 
ACCORDING ТО ACCESS RIGHTS 

ACCESS EVENТ RADIO CHANNELS 

BIND RADIO CHANNELS 

INTERACT BASED ON ACCESS RIGHTS 

STOP 

FIG.24 

US 7,925,246 В2 

2400 

2402 

2406 

2408 

2410 

2412 

2414 

2416 

2418 



U.S. Patent 

2502 

PRESENCE FILES 

Telephone 

Apr. 12, 2011 Sheet 24 of 28 US 7,925,246 В2 

r2soo 

APPLICATION LA YER INTERF АСЕ 

2508 

CONFERENCE 
MANAGER 

ALERTS MAIL NEWS 

r--------- --------, 
1 1 
1 1 

: FRAMEWORK : 
1 ~1 1 ASR 1 
1 1 ______________ ! 

INTERNET 

~ ~l/El fl 
lJ u ". u 

CHANNELS 

РТТ 

HANDSETS 

FIG. 25 

PSТN 



2602 

AI 
COMPONENT 

g~ 

2018 

IP-BASED 
TELEPHONY 
MANAGEМENТ 

SYSTEM 

RADIOBAND 
MANAGEМENТ 

СОМРОNЕNТ 

2004 

2002 

\1/ r ~\.~ ... ~1/ t 
1 \/ 1 1 н 

1 FIG. 26 1 

~2600 

2016 

m 
CELLPHONE 

~ 

1 

~ 
00 
• 
~ 
~ 
~ 
~ = ~ 

> 
"с: 
:-: .... 
N 
~ 

N 
<:> .... .... 

rFJ 

=­('D 
('D ..... 
N 
U1 
Q ..... 
N 
QC 

с 
r.л 

......:J 
\с 
N 
и. 

'N 
~ 
~ 

= N 



U.S. Patent Apr. 12, 2011 Sheet 26 of 28 US 7,925,246 В2 

PROCESSING 
UNIТ 

гл 
;:J 
i:o 

SYSTEM 
MEMORY 

RAM 

ROM 

INTERFACE 

VIDEO 
ADAPTOR 

INPUT 
DEVICE 

INТERFACE 

NETWORК 

ADAPTOR 

2702 

2704 

2706 

2726 FDD 

DISK 

OPTICAL 
DRIVE 

DISK 

2742 
(WIRED/WIRELESS) 

2758 

MODEM 

(WIRED/WIRELESS) 

FIG.27 

r2100 

_________ L:}7~0---~ 
~ -~~~~ !~~ ~_y_s.!~~ _: 
1- - - _____ .с._~~3_2_ 
1 APPLICATIONS : " ______________ " 
________ _L~~~4_ 

: MODULES : 
L--------------~ 

,- 2736 
,- - - - - - - - J_ - - - - -
1 DATA : , ______________ " 

- - - -_-_-,.. _ - 2714 ( ______ у 
1 EXTERNAL 1 
'- НDD .,1 -- - - - ---

2720 2744 

MONIТOR 

2722 2738 

КEYBOARD 

2740 

MOUSE 

2748 

REMOTE 
COMPUTER(S) 

2750 

MEMORY/ 
STORAGE 



U.S. Patent Apr. 12, 2011 Sheet 27 of 28 US 7,925,246 В2 

r2soo 

2802 2804 

CLIENT(S) SERVER(S) 

2808 2810 

CLIENT DATA STORE(S) SERVER DAT А STORE(S) 

FIG.28 



U.S. Patent Apr. 12, 2011 Sheet 28 of 28 US 7,925,246 В2 

~2900 

2902 2904 

DEVICE DEVICE 

2908 2910 

2906 

DEVICE STORAGE DEVICE STORAGE 

FIG. 29 



US 7,925,246 В2 
1 

RADIO/TELEPПONY INTEROPERABILIТY 

SYSTEM 

CROSS-REFERENCE ТО RELATED 
APPLICATIONS 

2 
ers and has become а homeland security matter. Furthermore, 
proprietary radios and multiple standards and their lack of 
interoperaЬility with wired and wireless telephony (also 
called telecommunications) networks make it virtually 
impossiЬ!e for different agencies to cooperate in а scaled 
response to а major disaster. 

The aЬility to determine if а first responder is on the net or 
availaЬ!e, i.e. "presence" is critical to the successful execu­
tion of any crises management situation. This concept is 

10 particularly difficult to implement, enforce and manage for 
radio networks. 

This application claims the benefit of U.S. Provisional 
Patent Application Ser. No. 60/621,858 entitled "RADIO/ 
TELEPHONY INTEROPERAВILIТY SYSTEM FOR 
EMERGENCY SERVICES" and filed Oct. 25, 2004. This 
application is also а Continuation-in-Part of U.S. patent 
application Ser. No. 10/979,611 entitled "COMМUNICA­
TION SYSTEMAND METHOD", filed Nov. 2, 2004, which 
claims the benefit ofU.S. Provisional PatentApplication Ser. 
No. 60/516,307 entitled "COMМUNICATION SYSTEM 15 

AND METHOD" and filed Nov. 3, 2003. The entireties ofthe 
above-noted applications are incorporated Ьу reference 
herein. 

TECHNICAL FIELD 

This invention is related to web-supported teleconferenc­
ing systems, and more specifically, to interfacing such tele­
conferencing systems to mobile radio systems for communi­
cations with elected officials and first responder emergency 
communications, for example. 

BACKGROUND 

Accordingly, reliaЬ!e wireless and/or wired communica-
tions that еnаЬ!е real-time information sharing, constant 
availaЬility, and interagency interoperaЬility are imperative 
in emergency situations. Additionally, greater situational 
awareness is an increasingly important requirement that 
enaЬ!es emergency first responders to know each other's 
position in relation to the incident, terrain, neighborhood, or 
perimeter being secured. Live video, voice communication, 

20 sensor, and location data provide mission-critical informa­
tion, but low-speed data networks cannot meet the bandwidth 
requirements to support such critical real-time information. 

When catastrophic emergencies happen, а comprehensive 
coordinated effort based on timely, effective communications 

25 between fire, police, emergency services and/or elected offi­
cials is necessary to соре with the situation. Therefore, what 
is needed is an improved interoperaЬ!e emergency and secu­
rity communications architecture. In addition, this architec­
ture should embody services that support presence as well as 

30 notification and alarm transmission. The advent of global communications networks such as the 
Internet has facilitated numerous collaborative enterprises. In 
addition to basic e-mail exchanges and intercommunications, 
such communications networks offer the opportunities to 
provide communications arrangements (e.g., voice confer­
encing, video conferencing, the combination of which plus 35 

multimedia that can Ье exchanged during а session are 
referred to herein as teleconferencing) whereby many cus­
tomers can Ье bridged together on а media connection. Indi­
viduals and business people seek to communicate with each 
other, obtain useful information, interact commercially and 40 

entertain themselves in an increasingly moЬile society. In 
order to fulfill these needs, one requires the capaЬility to send 
and receive messages, access information and entertainment 
content, conduct business transactions, organize daily sched­
ules and generally, stay in touch with homes and offices from 45 

almost anywhere, at any time, as easily as making а telephone 
call. 

SUMМARY OF ТНЕ INVENTION 

The following presents а simplified summary ofthe inven­
tion in order to provide а basic understanding of some aspects 
ofthe invention. This summary is not an extensive overview 
of the invention. It is not intended to identifY key/critical 
elements of the invention or to delineate the scope of the 
invention. Its sole purpose is to present some concepts ofthe 
invention in а simplified form as а prelude to the more 
detailed description that is presented later. 

Disclosed herein is а radio/telephony interoperaЬility 

architecture that facilitates intercommunications between а 
security and/or emergency services network and а telephony 
management component for one-way and two-way security 
and/or emergency teleconferencing communications. The 
telephony management component creates а session in which 
one or more session participants can communicate with front­
line moЬile radio operators (e.g., first responder personnel) 

The challenge of communications interoperaЬility has 
plagued puЬ!ic safety agencies. Such interoperaЬility can 
give first responders, elected officials and puЬ!ic safety agen­
cies the capaЬility to exchange voice and data on-demand and 
in real time, when needed and as authorized. However, 
national security incidents ( e.g., terrorist attacks, 
bomЬings, ... ) and natural disasters ( e.g., hurricanes, earth­
quakes, floods, ... ) have exposed that true interoperaЬility 
requires first responders and elected officials to Ье аЬ!е to 
communicate not just within their units, but also across dis­
ciplines and jurisdictions. Additionally, full communications 
interoperaЬility is required at all levels, for example, at the 
!оса!, state, and federal levels. 

Conventional network availaЬility has proven to Ье diffi­
cult to maintain in unpredictaЬ!e environments such as fir­
estorms, natural disasters, and terrorist situations. Тоо often 
communications depend on access to fixed or temporary 
infrastructure and are limited Ьу range or line-of-sight con­
straints. Moreover, radio interoperaЬility between jurisdic­
tions ( e.g., !оса!, state, federal) is always an issue forrespond-

50 and radio band components. MoЬile radio systems can Ье 
accessed via circuit-switched and/or packet-switched net­
works with communications сараЬ!е of existing between 
horizontal services entities ( e.g., city fire and police) and 
vertical entities ( e.g., city, state, and federal agencies and 

55 personnel). 
Accordingly, the invention disclosed and claimed herein, 

in one aspect thereof, comprises а system that facilitates 
security and/or emergency services communications. The 
system can include an emergency communications network 

60 component that facilitates at least emergency moЬile radio 
communications, and an Internet-based communications 
management component that interfaces to the emergency 
communication networks to facilitate intercommunications 
therebetween. Note that although called an Internet-based 

65 component, it is to Ье understood that the network can Ье any 
IP-based network. The Internet-based communications man-
agement component can communicate at least via VoIP 
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(Voice over Intemet Protocol). The emergency communica­
tions network component facilitates communications to at 
least one of wired and wireless telephone communications 
systems. The Intemet-based communications management 
component can communicate emergency services informa­
tion to а group of conference call participants via а single PIN 
(Participant Identification Number). 

In another aspect thereof, the Internet-based communica­
tions management component facilitates one-way and two­
way communications, where the one-way communications 10 

can Ье for emergency alerts, and the two-way communica­
tions can Ье for teleconferencing, for example. 

In another aspect ofthe subject invention, the system fur­
ther comprises an artificial intelligence component that 

15 
employs а probabilistic and/or statistical-based analysis to 
prognose or infer an action that а user desires to Ье automati­
cally performed. 

In yet another novel aspect, presence data can Ье detected 
and processed to determine if а user (e.g., moЬile radio user) 20 

is availaЬ!e and in а certain area. 
In still another novel aspect, Automatic Speech Recogni­

tion (ASR) can Ье employed in the dialog with participants on 

4 
FIG. 14 illustrates а general system configuration of the 

present invention. 
FIG. 15 illustrates а sample PIN card that can Ье used to 

access а conference call in accordance with the invention. 
FI G. 16 illustrates а radio/telephony interoperaЬility archi­

tecture in accordance with the subject invention. 
FIG. 17 illustrates а methodology of providing radio/tele­

phony interoperaЬility for security/emergency services in 
accordance with the invention. 

FIG. 18 illustrates а methodology of providing radio/tele­
phony interoperaЬility in accordance with the invention. 

FIG. 19 illustrates а more detailed diagram of а radio/ 
telephony interoperaЬility system in accordance with the sub-
ject invention. 

FIG. 20 illustrates an infrastructure framework for inter­
facing а radio management component and an IP-based tele­
phony management system. 

FIG. 21 illustrates а radio/telephony interoperaЬility com­
munications system that facilitates horizontal/vertical com­
munications in accordance with an innovative aspect. 

FIG. 22 illustrates а Ыосk diagram of an exemplary tele­
phony management communications system in accordance 
with an innovative aspect. 

а moЬile radio network who do not have handsets equipped 
with DTMF (dual tone multi-frequency) keys. 

FIG. 23 illustrates an exemplary radio band management 
25 component in accordance with an aspect ofthe invention. 

То the accomplishment ofthe foregoing and related ends, 
certain illustrative aspects of the invention are described 
herein in connection with the following description and the 
annexed drawings. These aspects are indicative, however, of 
but а few of the various ways in which the principles of the 30 

invention can Ье employed and the subject invention is 
intended to include all such aspects and their equivalents. 
Other advantages and novel features of the invention will 
become apparent from the following detailed description of 
the invention when considered in conjunction with the draw- 35 

ings. 

BRIEF DESCRIPTION OF ТНЕ DRAWINGS 

FIG. 1 illustrates а call session system in accordance with 40 

the subject invention. 
FIG. 2 illustrates а methodology of call conferencing in 

accordance with the invention. 
FIG. 3 illustrates more detailed system diagram of the 

telephone call processing system ofthe subject invention. 
FIG. 4 illustrates а methodology of performing call con­

ferencing in accordance with the invention. 
FIG. 5 illustrates а methodology of processing greetings in 

accordance with the invention. 

45 

FIG. 6 illustrates а methodology of connecting а confer- 50 

ence participant to the appropriate conference call session in 
accordance with the invention. 

FIG. 7 illustrates а methodology of creating а new confer­
ence call in accordance with the invention. 

FIG. 8 illustrates а methodology of processing а received 55 

facsimile in accordance with the invention. 
FIG. 9 illustrates а methodology of capturing incoming 

information in accordance with the invention. 

FIG. 24 illustrates а methodology of creating а session and 
Ьinding participants into а session in accordance with the 
subject innovation. 

FIG. 25 illustrates а conference management architecture 
that employs presence processing in accordance with an inno­
vative aspect. 

FIG. 26 illustrates а system that employs а machine leam­
ing and reasoning component as part of an artificial intelli­
gence component that facilitates automating one or more 
features in accordance with the subject innovation. 

FIG. 27 illustrates а Ыосk diagram of а computer ореrаЬ!е 
to execute aspects ofthe disclosed architecture. 

FIG. 28 illustrates а schematic Ыосk diagram of an exem­
plary computing environment in accordance with the subject 
invention. 

FIG. 29 illustrates а schematic Ыосk diagram of an exem­
plary peer-to-peer environment in accordance with the sub­
ject invention. 

DETAILED DESCRIPTION OF ТНЕ INVENTION 

The invention is now described with reference to the draw-
ings, wherein like reference numerals are used to refer to like 
elements throughout. In the following description, for pur­
poses of explanation, numerous specific details are set forth in 
order to provide а thorough understanding of the subject 
invention. It may Ье evident, however, that the invention can 
Ье practiced without these specific details. In other instances, 
well-known structures and devices are shown in Ыосk dia-
gram form in order to facilitate descriЬing the invention. 

As used in this application, the terms "component" and 
"system" are intended to refer to а computer-related entity, 
either hardware, а comЬination of hardware and software, 
software, or software in execution. For example, а component FIG. 10 illustrates а methodology of processing an e-mal 

address book in accordance with the invention. 
FIG. 11 illustrates а methodology of managing а confer­

ence call session in accordance with the invention. 
FIG.12 illustrates amethodology of managing а session Ьу 

а host in accordance with the invention. 

60 can Ье, but is not limited to being, а process running on а 
processor, а processor, an object, an executaЬ!e, а thread of 
execution, а program, and/or а computer. Ву way of illustra­
tion, both an application running on а server and the server 

FIG. 13 illustrates а methodology of managing а confer- 65 

ence call session in а no-host marmer in accordance with the 
invention. 

can Ье а component. One or more components can reside 
within а process and/or thread of execution, and а component 
can Ье localized on one computer and/or distributed between 
two or more computers. 
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As used herein, the term to "infer" or "inference" refer 
generally to the process of reasoning about or inferring states 
ofthe system, environment, and/or user from а set of obser­
vations as captured via events and/or data. Inference can Ье 
employed to identifY а specific context or action, or can 
generate а probability distribution over states, for example. 
The inference can Ье probaЬilistic-that is, the computation 

6 
browser interfaces to the СТI component 112, and not to the 
session component 108 and underlying hardware and soft­
ware. Note that although the СТI component 112 is shown 
internal tothe system 100, itcan beimplementedas а separate 
entity external to the system 100, as hosted on а personal 
computer, for example. 

The bus 106 is а secondary bus that typically handles 
signals and data, and which are non-voice communications. 
One example ofthe communications architecture employed 

of а probaЬility distribution over states of interest based on а 
consideration of data and events. Inference can also refer to 
techniques employed for composing higher-level events from 10 Ьу the bus 106 is an МVIP (multi-vendor integration proto­

col) architecture. Another more recent enhancement to the 
МVIP architecture provides the basis for Н.100 bus and 
Н.11 О bus architectures, such as found on а model AG4000C 

а set of events and/or data. Such inference results in the 
construction of new events or actions from а set of observed 
events and/or stored event data, whether or not the events are 
correlated in close temporal proximity, and whether the 
events and data соте from one or several event and data 15 

sources. 

board, and other suitaЬ!e boards manufactured Ьу NMS Com­
munications, ofFramingham, Mass. 

Referring now to FIG. 2, there is illustrated а methodology 
of call conferencing in accordance with the invention. While, 
for purposes of simplicity of explanation, the one or more 
methodologies shown herein, e.g., in the form of а flow chart, 

Referring now to FIG. 1, there is illustrated а call session 
system 100 in accordance with the subject invention. The 
system 100 includes one or more call processing components 
102 (denoted СРС1 , СРС2, ... , СРСм) that provide the 
capaЬility to receive and transmit calls via call lines 104 ( e.g., 

20 are shown and described as а series of acts, it is to Ье under­
stood and appreciated that the subject invention is not limited 
Ьу the order of acts, as some acts may, in accordance with the 
invention, occur in а different order and/or concurrently with 
other acts from that shown and described herein. For 

as provided Ьу digital Т1 and Е1 communications architec­
tures ), and process signals and data for at least the manage­
ment of call conferencing. The one or more call processing 
components 102 intercommunicate control signals and data 
across а non-voice communications bus 106. In accordance 
with а novel aspect ofthe subject invention, а session com­
ponent 108 resides on the bus 106 in communication with the 
one or more call processing components 102 to facilitate 
routing of one or more of the calls across the non-voice 30 

communications bus 106, which is а departure from the 
designed purpose ofthe bus 106. 

25 example, those skilled in the art will understand and appre­
ciate that а methodology could alternatively Ье represented as 
а series of interrelated states or events, such as in а state 
diagram. Moreover, not all illustrated acts may Ье required to 
implement а methodology in accordance with the invention. 

At 200, а call is received at а СРС. The user, in accordance 
with the invention, also provides an ID, as indicated at 202. 
This can Ье а participant ID that indicates the caller is а 
participant in а conference call session, or а host ID that 
indicates the caller will Ье the host ofthe conference call. At 
204, the СРС that received the call signals the session com­
ponent across the non-voice communications bus. At 206, the 
session component responds across the non-voice communi­
cations bus Ьу dynamically allocating ports and DSP 
resources, across CPCs, if necessary. If necessary, at 208, the 
call is routed over the non-voice communications bus to Ье 
processed Ьу the assigned resources on а different СРС than 
the one that received the call. At 210, the call is bound to а 
conference call session. At 212, the session component is 
signaled with respect to one or more recordings that can Ье 

The session component 108 bridges the one or more call 
processing components 102 across the bus 106 in such а way 
that is significantly more efficient and allows for dynamic 35 

assignment of ports across the multiple cards at the time of 
receiving or initiating а call. Conventionally, software is writ­
ten to allocate an assigned port for а received call, and use that 
port until the call is finished. In the system of the invention, 
the system does not even consider which port to allocate until 40 

the call starts, allocates the first availaЬ!e port, and dynami­
cally allocates more or less ports as the demand increases and 
decreases. During the session, the system knows which ports 
are being used, and at the end ofthe session, releases the ports 
back into the pool of ports to Ье re-utilized. 

In support of call management, the session component 108 
can manage а single call across processing resources ( e.g., 
DSP--digital signal processor resources) of at least two of the 
CPCs (e.g., СРС1 and СРС2). Additional features of echo 
cancellation, noise reduction, volume control, etc., are facili- 50 

tated Ьу dedicating some of the DSP resources of the CPCs 
for these purposes. It is within contemplation ofthe subject 
invention that other functions can Ье dedicated to additional 
DSP resources where suitaЬ!e code is provided. 

45 played in association with the call. At 214, the system checks 
ifthe call is over. Ifno, flow loops back to keep checking. If 
yes, at 216, the session component disconnects the call and 
releases the associated port. Ifthe call is the last ofthe session, 
the associated DSP resources will also Ье released for reas-

The system 100 also includes an access component 110 
that facilitates user interaction with features provided in code 
Ьу the session component 108. The system 100 exposes itself 
as а network-based API (application program interface) that 
facilitates processing of general functions, for example, "dial 
this number", "play this .wav file on this line", 'Ъind this line 
into this conference call", and "create а new conference call." 
In contrast, the session component 108 manages the ports and 
DSP resources as one large entity of ports and resources. 

The session component 108 interfaces to а СТI (computer 
telephony interface) component 112 that exposes itself as а 
remote Java™ API to which the access component 110 inter­
faces. Thus, the graphical user interface provided Ьу а 

signment to another call session. 
Referring now to FIG. 3, there is illustrated more detailed 

system diagram ofthe telephone call processing system 300 
ofthe subject invention. The system 300 (similar to system 
100 ofFIG. 1) receives incoming calls over voice lines, such 

55 as Tl and El digital communications connections. One or 
more separate lines can Ье provided for each СРС card 302 
(denoted here as СРС Cardl, СРС Card2, and СРС Card3). 
Each of the СРС cards 302 includes DSP resources 304 
(represented as DSP Ыocks DSP 1 , DSP 2 , ... , DSP м) to which 

60 an incoming call is assigned for processing. In accordance 
with the subject invention, each ofthe DSP resources 304 is 
allocated to perform same or different tasks. For example, а 
first DSP resource (DSP 1 ) can Ье allocated for echo cancel­
lation, а second DSP resource (DSP 2 ) can Ье allocated for 

65 volume control, and а third DSP (not shown) can Ье allocated 
for noise reduction, all of which are associated with one or 
more calls. 
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The allocation of such DSP resources 304 is accomplished 
8 

transmission, flow is to 804 to convert the fax document to an 
image file format ( e.g., а ТIFF file) and store the converted 
document to а hard drive or other storage device. At 806, the 
image file is processed Ьу optical character recognition 
(OCR) into plain text data. At 808, the plain text ofthe fax can 
Ье written to а file for indexing and insertion into а database. 
At 802, ifthe call is not а fax, flow is to 810 to process the call 
normally as а voice call. 

Referring now to FIG. 9, there is illustrated а methodology 

Ьу the session software component 108 (designated as the 
VRU-voice response unit) that communicates associated 
commands across the non-voice communications bus to the 
respective СРС cards 302. Moreover, а call received at а first 
СРС card 306 can Ье routed across to а second СРС card 308, 
via the non-voice communications bus. Thus, the burden of 
call processing can Ье scaled to another card. Ultimately, all 
СРС processing cards and incoming voice lines appear to Ье 
one large bound conference-calling platform. 

The СТI component 112 facilitates interfacing to the sys­
tem 300 such that high level commands can Ье processed and 
communicated to the session component 108 for execution 
across the non-voice communications bus 106 to the СРС 
cards 302. 

10 of capturing incoming information in accordance with the 
invention. At 900, an incoming call is received. At 902, the 
caller is prompted to enter an ID code. At 904, the system 
processes the ID code, and writes the telephone number and 
ID code of the prospective conference call participant in 

15 association therewith to а flat file. At 906, the flat file is then 
stored for later processing. At а higher level, the many call conferencing benefits and 

functions can Ье performed in accordance with the system 
300 of the subject invention. А user can interface to the system 
300 to facilitate а conference call, Ьу initiating contact with 
prospective participants, binding callers to а specific confer- 20 

ence call session, muting, disconnecting, and performing 
many other functions in accordance with the subject inven­
tion. 

Referring now to FIG. 4, there is illustrated а methodology 
of performing call conferencing in accordance with the inven- 25 

tion. The system is сараЬ!е of simultaneously dialing several 
participants at once and binding them to а conference call. 
Accordingly, at 400, а conference call session is initiated. At 
402, а list of participants is received. At 404, the list is pro­
cessed into electronic call instructions. At 406, the call 30 

instructions are processed to initiate calls substantially simul­
taneously to all participants on the list. 

Referring now to FIG. 5, there is illustrated а methodology 
of processing greetings in accordance with the invention. The 
software is also сараЬ!е of calling а conference call host 35 

(referred to herein as а "hosted" conference call session), 
prompting the host for а custom greeting, recording the cus­
tom greeting, and replaying the custom greeting to other 
participants invited to the conference call. Accordingly, at 
500, а conference call session is initiated. At 502, а list of 40 

participants is received and processed. At 504, а host is called 
and prompted to enter а custom greeting. At 506, the custom 
greeting is input Ьу the host and stored. At 508, call instruc­
tions are initiated substantially simultaneously to all partici­
pants. At 510, the custom greeting is played back to the 45 

session participants who are then logged in to the session. 
Where а host is not designated, this is referred to herein as а 
"non-hosted" conference call session. 

Referring now to FIG. 6, there is illustrated а methodology 
of connecting а conference participant to the appropriate 50 

conference call session in accordance with the invention. At 

Referring now to FIG. 10, there is illustrated а methodol­
ogy of processing а list of names for а conference call in 
accordance with the invention. The list of names can Ье 
obtained from any data source. For example, in one imple­
mentation, а user may estaЬ!ish "groups" from an address 
book such as that found in Microsoft Outlook™, for example, 
and the software is сараЬ!е of allowing the conference man­
ager to invite each member ofthe group to participate in the 
conference call via а graphical user interface (GUI) with а 
single input action (mouse-click). Accordingly, at 1000, а 
data source ( e.g., an e-mail application) is accessed. At 1002, 
а list ofnames (e.g., an address book) is accessed therefrom. 
At 1004, grouping information ( e.g., from within the address 
book) is detected, if availaЬ!e. At 1006, а conference call 
session is initiated ( e.g., based on the grouping information), 
and according to а single user click and/or interaction with the 
GUI. At 1008, а database oftelephone numbers is accessed 
from а database. At 1010, each member ofthe list (e.g., the 
group) is called using the corresponding member telephone 
number. As indicated supra, the list of names and any asso-
ciated grouping information can Ье obtained from any pro­
gram and/or data source such as а contacts file stored in an 
e-mail program, а contacts file stored in а PDA, а cell phone 
address book, and so on. 

Referring now to FIG. 11, there is illustrated а methodol­
ogy of managing а conference call session in accordance with 
the invention. The system of the subject invention permits 
callers to Ье added, muted, and/or dropped at any time, and 
allows callers to change phones in mid-call. The system can 
call out to participants simultaneously, eliminating the need 
to wait for everyone to get online, or can let them call in, 
adding them at any time. The system can send reminders 
using а variety of mechanisms with the agenda and minutes 
automatically prior to calls, during calls, and in written sum­
maries of conference call sessions afterwards. In one imple-
mentation, the system enaЬ!es up to fifty-five participants to 
Ье bound at one time into а conference call session. However, 
this is not to Ье construed as limiting, since additional сарас-

600, several conference call sessions have been initiated and/ 
or are in session. At 602, the system receives an incoming call 
of а session participant. At 604, the system prompts the caller 
to enter an ID code. At 606, the system processes the ID code, 
and Ьinds the caller as а participant into the conference call 
session that corresponds to the ID code. 

55 ity in terms ofhardware and/or software facilitates the addi­
tion of а greater number of session participants is within 
contemplation and scope ofthe invention. 

Referring now to FIG. 7, there is illustrated а methodology 
of creating а new conference call in accordance with the 
invention. At 700, а conference call is initiated. At 702, an 
incoming call is received. At 704, the caller is prompted for an 
ID code. At 706, the ID code is processed, and а new confer­
ence call session created. 

Referring now to FIG. 8, there is illustrated а methodology 
of processing а received facsimile in accordance with the 
invention. At 800, the system receives an incoming call, and 
analyzes the call signals. At 802, ifthe incoming call is а fax 

Accordingly, at 1100, the system can automatically send а 
reminder to each potential session participant via e-mail or 

60 other messaging mechanisms ( e.g., SMS-short message ser­
vice, MMS-multimedia messaging service, ... ), and with an 
automatically attached session agenda and file attachments. 
At 1102, the conference call session is initiated. At 1104, а 
caller can Ье added to the session at anytime. At 1106, а 

65 session participant can Ье dropped from the session at any­
time. At 1108, а session participant can Ье muted at anytime. 
At 1110, а session participant can Ье allowed to change tele-
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phones at anytime during the session. At 1112, the conference 
call session ends. At 1114, а session summary can Ье auto­
matically sent to each participant and/or to any non-partici­
pant. 

Referring now to FIG. 12, there is illustrated а methodol­
ogy of managing а session Ьу а host in accordance with the 
invention. Conference calls may Ье managed from virtually 
any computing device and/or telephone, e.g., а touch-tone 
phone, mobile telephone, personal computer or а wireless 
PDA (e.g., а Palm™ PDA). More particularly, in keeping 10 

with а particularly preferred aspect ofthe invention, users or 
participants can dial-in using а Participant Identification 
Number (PIN), while the host dials in with another PIN 
( called а host PIN) that can Ье used to control when the 
conference starts, for example. In this way, only when the host 15 

dials-in will the other callers Ье connected. This is а particu­
larly effective method for а manager or other supervisor to 
maintain better control over their conference call session. 
Additionally, it allows customers the opportunity to issue 
credit card size conference calling cards containing а perma- 20 

nent host PIN and participant PIN to each person who wishes 
to make conference calls, without ever even having to use а 
browser interface. 

At 1200, а participant/host card is provided with corre­
sponding PIN s for each function. At 1202, the caller initiates 25 

а host-sponsored ( or hosted) conference call session. At 1204, 
invited participants log in using the participant PIN. At 1206, 
the system determines if the host has logged in to start the 
session. If so, at 1208, flow is to 121 О to allow callers to check 
in to the session as participants. Alternatively, ifthe host has 30 

not logged in to start the session, no other participants will Ье 
allowed to log in, as indicated Ьу 1212. Flow is then back to 
1206 to continue checking for the host login. 

10 
includes а platform 1402 that hosts at least the data manage­
ment tool, here called а web application server 1404. The 
server 1404 provides а common layer to underlying services 
that include а database server 1406, а VRU (voice response 
unit) 1408 (also called an interactive VRU or IVRU, and 
similar to the system 100 ofFIG. 1 and system 300 ofFIG. 3) 
and mass storage system 1410. The VRU 1408 facilitates 
interactive calling features for а user via remote touchtone 
signals and/or speech recognition facilities and to voice data 
to the caller such that the caller can make choices in response 
to predetermined options presented Ьу the system. 

The platform 1402 can utilize at least one multi-channel 
data communication connection 1412 (e.g., Тl, DSЗ) into the 
VRU subsystem 1408 for communicating voice information 
and interacting with features ofthe platform 1402. As indi­
cated previously, the invention can accommodate user com-
munication from virtually any accessiЬ!e network node. То 
facilitate such an interface, the platform 1402 can include а 
processor 1414 suitaЬ!e for XML (eXtensiЬ!e Markup Lan­
guage), XSLT (XML Stylesheet Language: Transforma­
tions), and SSL processing. The processor 1414 can also 
access web-based services utilizing SOAP (Simple Object 
Access Protocol). SOAP employs XML syntax to send text 
commands across the network using НТТР (HyperText 
Transport Protocol). Thus, there is а high-speed connection 
1416 (e.g., broadband) that interfaces to the processor layer 
1414 for use with multiple communication exchanges with 
remote users disposed on а global communication network 
1417. The remote users can access the platform system 1402 
via а SSL or other secure connection 1418 using portaЬ!e 
wired/wireless devices 1420, and Ьу way of the associated 
browsers 1422. 

The VRU subsystem 1408 also facilitates the recording of 
voice messages ( e.g., voice mail) for access and retrieval at а The browser interface can Ье used when more console 

control is desired over the call, such as viewing who is par­
ticipating in the call and how each participant has been in the 
session and the how long the session has been in existence. А 
feature called "Hosted Meet Ме" helps prevent potential 
overuse and misuse of single conferencing PIN s. It also pre­
vents the conference call from remaining "open" after the 
host hangs up. Hosted Meet Ме is ideal for large companies 
that distribute thousands of conferencing PINs to managers, 
and for university virtual classrooms where the call cannot 
start until the professor dials in. 

35 latertime. Additionally, the message is not restricted to access 
Ьу а single user, but can Ье accessed Ьу multiples users who 
are given the access authority ( e.g., а PIN for а conference call 
session). The voice messages can Ье retrieved and presented 
via any number of different methods. For example, а user can 

Referring now to FIG. 13, there is illustrated а methodol­
ogy of managing а conference call session in а no-host ( or 
non-hosted) manner in accordance with the invention. А 
single PIN "Meet Ме" feature is also provided via the subject 
invention. This feature issues an active PIN number that can 
Ье distributed to any person desired to Ье in а conference. No 
Host PIN is created, so whenever any one ofthese participants 
calls in, а conference call session can begin with any of the 
otherpeoplewho received that PIN. This single PIN Meet Ме 
feature is desiraЬ!e in many situations where а group of 
people need equal ability for any ofthem to start а conference 
call, such as among an engineering team. 

Accordingly, at 1300, а single PIN session number is pro­
vided, in the form of, for example, а card. At 1302, the PIN is 
distributed to potential conference participants. It is to Ье 
appreciated that the PIN can Ье provided Ьу many other 
conventional means, for example, e-mail, telephone call, 
messaging to а messaging device, and so on. At 1304, any 
person who has the PIN candial-in to startthe conference call 
session. At 1306, the remaining participants can call to con­
nect to the session at any time. 

Referring now to FIG. 14, there is illustrated а general 
system configuration 1400 ofthe invention. The system 1400 

40 access the voice message via а cell phone, VoIP phone, IP 
phone, а computer or computing device ( e.g., desktop, laptop, 
taЬ!et РС, PDA, and so on) Ьу connecting to the system and 
providing sufficient credentials to access the message(s). 

FIG. 15 illustrates а sample PIN card 1500 that can Ье used 
45 to access а conference call in accordance with the invention. 

The card 1500 includes access information in the format of а 
URL (uniform resource locator) address that can Ье used to 
enter into а conference call as а participant (using the partici­
pant PIN) or the host (using the host PIN). Other selections 

50 allow the caller to connect to an operator, access an options 
menu, add а participant, increase volume, drop the last par­
ticipant, record а session, mute yourself, decrease volume, 
and unmute/request host attention, for example. 

Communications between the СТI 112 and the session 
55 component 108 ofFIG. 1, which together can Ье considered 

the VRU 1408 ofFIG. 14, can Ье accomplished using many 
different programming codes. The code can facilitate а typi­
cal dial in process, entering of а PIN number, putting oneself 
on mute, and adding а participant using а DTMF ( dual-tone 

60 multi-frequency) response of *1, for example. Both people 
then hang up. 

In one implementation, the SCP (service control point) 
detects and receives an incoming call, and then sends а mes­
sage to the VRU. An SCP is an SS7 (Signaling System 7) 

65 signaling point with access to а centralized database or 
enhanced service Intelligent Networking (IN) application. 
SS7 is an out-of-band signaling system that provides fast call 
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setup ( using circuit-switched connections ), and transaction 
capaЬilities for remote database interactions, such as for 
example, toll-free number translation databases, а HLR 
(home location register) and/or VLR (visitor location regis­
ter) databases in wireless networks. The SCP handles all 
signaling, while all audio is handled Ьу the VRU. In the case 
of an SS7 SCP, both the conference sentinel (* 1) and the PIN 
(а number string) are detected Ьу the switch and sent to the 
SCP as а "dialed digit string." The SCP will make а data query 
to validate the PIN. Once the PIN has been validated, the SCP 
accepts the connection and tums control of the call over to the 
VRU. А conference call session is created, а voice file can Ье 
played, and а participant added to the conference call session. 

Altematively, within the scope ofthe design is а configu­
ration whereby no SCP is provided and all circuits terminate 
at the VRU. In this case, the call is connected and the user is 
requested to enter their PIN using the DTMF keys or alterna­
tively, through the mechanism of the ASR. The PIN is then 
interpreted and validated Ьу the VRU. Subsequent processing 

12 
1604 is shown as including а Web-based service component 
1606 and an Intemet telephony component 1608. It is to Ье 
appreciated that either or both of the components (1606 
or/and 1608) can Ье extemal to the Internet-based communi­
cations component 1604. 

FIG. 17 illustrates а methodology of providing radio/tele­
phony interoperaЬility for security/emergency services in 
accordancewith the invention. At 1700, а security/emergency 
services system is provided that processes moЬile radio com-

10 munications. At 1702, an Intemet-based communications 
component is provided that can at least create conference call 
sessions of two or more participants. At 1704, the security/ 
emergency communications system is interfaced to the Inter­
net-based communications component such that moЬile radio 

15 communications can Ье provided to other entities (e.g., via а 
conference call) and, alerts, notifications, and/or other con­
tent, for example, can Ье communicated to all desired entities 
and/or networks. At 1706, the Internet-based communica­
tions component facilitates conferencing, one and/or two-

20 way communications of the alerts, notifications, and/or other 
content for all desired entities and/or networks via wired 

of the call and conference is the same for both cases of 
SCPNRU as the primary end point. DSP resources are also 
managed to allocate ports for the calls. The conference call 
session can Ье configured Ьу the session host. А session 
participant can Ье called in preparation for entry into the 
conference call session, then а caller can Ье added to the 25 

conference call session, а session participant removed from 
the current conference call session, and the conference call 
session terminated. In another implementation, the VRU does 
not send messaging via an SCP unit, but utilizes other means. 

and/or wireless communications devices (e.g., cellular tele­
phones, PDAs, IM messaging devices, etc.). It is to Ье under­
stood that а single user can access the conferencing system 
and leave messages that can Ье later accessed and played 
back, for example. 

FIG. 18 illustrates а methodology of providing radio/tele­
phony interoperaЬility in accordance with the invention. At 
1800, an emergency/security services communications net-

Radio/Telephony InteroperaЬility Architecture 30 work and related systems is received for interfacing. At 1802, 
an Intemet-based teleconferencing component is received. At 
1804, the teleconferencing component is interfaced to the 
emergency/security system, such that alerts and/or other con-

Referring now to FIG. 16, there is illustrated а radio/tele­
phony interoperaЬility architecture 1600 in accordance with 
the subject invention. The architecture 1600 facilitates 
interoperaЬility communications of first responders (and 
responder radios such as push-to-talk radios), for example, 35 

with circuit-switched and/or packet-switched communica­
tions entities through the utilization of reliaЬ!e wireless and/ 

tent can Ье communicated to and/or from the emergency/ 
security services network to all desired entities, device, and/ 
or networks. At 1806, the teleconferencing component 
communicates one and/or two-way teleconferencing of 
alerts, notifications, and/or other content between wired and/ 
orwireless voice-capaЬ!e and/ortextmessaging devices ( e.g., 
cellular telephones, PDAs, IM messaging devices, etc.), enti­
ties and/or networks. 

or wired communications that еnаЬ!е real-time inforrnation 
sharing, constant availaЬility, and interagency interoperaЬil-
ity during emergency and/or security situations.Additionally, 40 

the architecture 1600 provides greater situational awareness 
that enaЬ!es emergency first responders to know each other' s 
position in relation to the incident, terrain, neighborhood, or 
perimeter being secured, for example. The architecture 1600 
facilitates the communication oflive video and/orvoice сот- 45 

FIG. 19 illustrates а more detailed diagram of а radio/ 
telephony interoperaЬility system 1900 in accordance with 
the subject invention. The system 1900 can include an IP­
based ( e.g., the Internet) telephony management system 1902 
that is disposed on an IP network (e.g., the Intemet) thereby munication, sensing, and location data for mission-critical 

information, for example, when catastrophic emergencies 
and/or security needs arise, and affords а effective commu­
nications between fire, police, and emergency services on а 
horizontal level and jurisdictional communications on а ver­
tical level between !оса!, state, and/or federal entities. 

The architecture 1600 includes an emergency/security 
communications system 1602 that provides communications 
for relatedentities ( e.g., fire, police, medical, and governmen­
tal agencies ). The architecture 1600 also includes an Intemet­
based communications component 1604 that can Ье disposed 
on an IP network. The Intemet-based communications com­
ponent 1604 interfaces to the emergency/security communi­
cations system 1602 to facilitate at least cellular and/or IP 
communications to and from the emergency/security com­
munications system 1602. Note that although the component 
1604 isreferred to as Intemet-based, itis to beunderstood that 
the component 1604 can Ье disposed on any IP network ( e.g., 
а LAN). As depicted, the Internet-based communications 
component 1604 can also include and/or facilitate access to 
Web-based services and/or Internet telephony ( e.g., VoIP). 
Accordingly, the Internet-based communications component 

providing access for at least any authorized IP entity (e.g., 
user, network node, gateway, bridge, ... ). The telephony 
management system 1902 can further include а dynamic port-

50 allocation router/hub system 1904 described in greater detail 
supra. The telephony management system 1902 interfaces to 
а radio bandmanagement component 1906 which can include 
а single radio band component or any comЬination of radio 
band components associated with security and/or emergency 

55 service entities. For example, the radio band components can 
Ье associated with radio frequencies utilized Ьу police depart­
ments, fire departments, emergency medical support systems, 
weather systems, county, city, state and federal security/ 
emergency agencies, first responder radios, and so on. 

60 Accordingly, the radio band management component 1906, if 
а comЬination of many different radio band components, can 
accommodate many different radio frequencies ( denoted 
BANDS 1-N, where N is an integer). 

The interoperaЬility between the radio band management 
65 component 1906 and the telephony management component 

1902 facilitates single or multiple conference-type sessions to 
Ье ореrаЬ!е and any given time. In one implementation, all 
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that is required is а unique PIN (personal identification num­
ber) that а user needs to initiate а session or access an ongoing 
session. А user can initiate or access а multi-user session 
using wired and/or wireless communications devices. For 
example, where the emergency entity ( e.g., police) are 
engaged in an ongoing situation using push-to-talk radios 
1908, а user of а cell phone, given proper access, can dial-in 
to an ongoing session that was initiated via the telephony 
management system 1902. The user can Ье restricted to lis­
ten-only access (e.g., one-way communications) and/or lis- 10 

ten/speak access (two-way communications). This can Ье 
initiated based on the type of PIN code provided. 

In another example, alerting can Ье provided via а one-way 
communication (e.g., listen-only) and full teleconferencing 

15 
Ьу way of two-way communications ( e.g., for а first 
responder participant). As indicated supra, the telephony 
management system 1902 is сараЬ!е of processing multiple 
simultaneous one or many PIN, single or multiple user, ses­
sions. That is, а first session can require that each participant 20 

utilize а different PIN when entering а single session. This 
provides control over who is а listen-only participant and who 
is а full participant ( e.g., speak and listen). А second session, 
ongoing at the same time, can require that all participants use 
the same PIN to enter the second session. Accordingly, it can 25 

Ье appreciated that the telephony management system 1902 
provides substantial flexibility and control over sessions 
(single user and multi-user). 

The first session can Ье police first responders communi­
cating in а first session, and the soon-to-arrive EMS (emer- 30 

gency medical services) personnel communicating in а sec­
ond session. Although the sessions initially can Ье operational 
as separate sessions, depending on the changing circum­
stances of the situation, the sessions can Ье automatically 
comЬined, thereby providing merged access for all partici- 35 

pants based on the pre-existing session rights. Thus, а listen­
only participant ofthe first session is only granted listen-only 
rights when the sessions are merged. 

For all sessions, the notion of presence ofthe participants 
can Ье recorded and rendered usaЬ!e Ьу participants and hosts 40 

alike. 

14 
and the second radio network 2020. Additionally, other man­
agement controls and restrictions can Ье applied for the 
merger. 

The previously applied merger can also Ье automatically 
"un-merged" or segregated, as desired. For example, as the 
number of personnel assigned to the situation begins to 
respond or enter а conference session, the amount of chatter 
or traffic may become confusing, counterproductive and inef-
ficient such that segregation of the sessions is more desiraЬ!e. 
Accordingly, those session participants who entered the ses­
sion under а first PIN can automatically Ье reassigned to 
another session associated with the first radio network, and 
the session participants who entered the session under а sec­
ond PIN can automatically remain in the current session, or Ье 
reassigned to а new session that is associated with the second 
radio network. As can Ье understood, the capaЬility to man-
age sessions and session participants in accordance with the 
subject telephony management system can provide signifi­
cant advantages and improvements over conventional archi­
tectures. 

Depicted are two sessions, а first session 2022 and а second 
session 2024, which are being managed Ьу the telephony 
management system 2004. The first session 2022 includes the 
following participants: а caller of phone 2022 ( denoted PHl ), 
а first radio operator (Rl) of the first radio network 2018, а 
second radio operator (R2) ofthe first radio network 2018, а 
computer user (Cl) in wireless communications with the IP 
network 2008, and а sixth radio operator (R6) ofthe second 
radio network 2020. The second session 2024 includes the 
following participants: а caller of cell phone 2016 (denoted 
РНЗ), а fourth radio operator (R4) of the second radio net­
work 2020, а fifth radio operator (RS) of the second radio 
network 2020, the sixth radio operator (R6) of the second 
radio network 2020, and а caller using the IP phone 2014 
( denoted РН2). Note that а radio operator can Ье а participant 
in more than one session, simultaneously (see R6), various 
types of telephones ( e.g., 2012, 2014, and/or 2016) and other 
computing devices ( e.g., computer Cl) can access the system 
2004 and sessions ( e.g., 2022 and/or 2024), and over various 
types of networks (e.g., 2006, 200, and/or 2010). Session 
participants can drop in and out of sessions at any time, Ье 
moved from one session to another at any time, Ье restricted 
or limited in the type of session access, communicate with 
selected radio networks and radio operators, access recorded 

FIG. 20 illustrates an infrastructure framework 2000 for 
interfacing а radio management component 2002 and an IP­
based telephony management system 2004. The framework 
2000 can include the PSTN 2006 for allowing access to 
circuit-switched access, an IP network 2008 (e.g., the Inter­
net) for allowing wired and/or wireless IP-based access, and/ 
or а cellular network 2010 forwireless access. The telephony 
management system 2004 can interface to the radio manage­
ment component 2002 via any one or more of these networks 
(2006, 2008, and/or 2010). Additionally, phone user(s) (e.g., 
2012, 2014, and/or 2016) on any ofthese respective networks 
(2006, 2008, and/or 2010) can gain access to the telephony 
management system 2004, upon providing proper authoriza­
tion credentials, which access will allow one-way and/or 
two-way communications with users communicating via the 
radio management component 2002. 

45 messages, leave recorded messages, and so on. 

The radio management component 2002 can manage mul­
tiple radio networks each having the same or different fre­
quency bands (denoted RADIO NETWORK1, ... , RADIO 
NETWORK№ where N is an integer). Thus, а first radio 
network 2018 can Ье associated with radio traffic of а first 
responder police unit and а second radio network 2020 can Ье 
associated with radio traffic а first responder fire unit, for 
example. As indicated supra, the telephony management sys­
tem 2004 can facilitate the merger of separate conferencing 
sessions currently underway Ьу the first radio network 2018 

The presence of attendees and the status of their participa­
tion in any specific session are maintained Ьу the presence 
service that is an element in the framework. The presence 
status may also Ье used Ьу an authorized user to request how 

50 and where а particular person, who is not а current partici­
pant, may Ье contacted. 

FIG. 21 illustrates а radio/telephony interoperaЬility com­
munications system 2100 that facilitates horizontal/vertical 
communications in accordance with an innovative aspect. 

55 The system 2100 includes an IP network 2102 (e.g., the 
Internet) that interconnects а telephony management system 
2104 with at least four radio systems 2106 which can Ье 
utilized at various levels and Ьу various entities. For example, 
а first radio system 2108 supports а !оса! police department, 

60 а second radio system 2110 supports а !оса! fire department, 
а third radio system 2112 supports а state agency ( e.g., state 
police), and а fourth radio system 2114 supports а federal 
agency (e.g., FEМA-federal emergence management 
agency). The telephony management system 2104 can create 

65 а session 2116 in which а radio operator (RLP) from the !оса! 
police, radio operator (RLF) from the !оса! fire department, 
radio operator (Rs) from the state agency ( e.g., state police) 
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and а radio operator (Rp) from the federal agency (e.g., 
РЕМА) canjoin to listen in and/orparticipate in the session at 
anytime. 

FIG. 22 illustrates а Ыосk diagram of an exemplary tele­
phony management communications system 2200 in accor­
dance with an innovative aspect. The telephony management 
system 2200 can Ье employed as а telephony conferencing 
manager for call conferencing, as desired. The system 2200 
can include an application layer interface 2202 that provides 
exposure to overlying applications and underlying files 2204, 10 

а conference manager 2206, а quality-of-service (QoS) com­
ponent 2208, and an alerting component 2210. 

The system 2200 can include а communications frame­
work 2212 via which the files 2204, conference manager 
2206, (QoS) component 2208, and an alerting component 15 

2210 can interface to extemal networks (e.g., the Internet 
2214, а Wi-Fi network 2216, а radio network 2218, and/or а 
PSTN network 2220). The files 2204 can Ье communicated 
directly through the framework 2212 to the Intemet using an 
appropriate data transmission or sharing protocol. The con- 20 

ference manager 2206 can interface to the Internet 2214 and 
other networks via а SIP ( session initiation protocol) compo­
nent 2222 ofthe framework 2212, and therefrom via an Н.323 
protocol to the Intemet 2214 or other protocols, to exchange 
signaling information. 25 

16 
the media gateway 2226. The QoS component 2208 can also 
interface to the media gateway 2226 to communicate, mea­
sure and determine QoS information. The alerting component 
2210 can interface to the framework 2212 for the communi­
cation of alerts and notifications, for example. 

The communications framework 2212 can also include one 
or more voice cards 2228 (e.g., а model CG6565 card Ьу 
NMS Communications, or other similar vendor models hav­
ing similar capaЬilities) that facilitate the conversion of voice 
signals into voice data for transmission to the Intemet 2214 
via RTP (real-time transport protocol) technology. RTP can 
Ье employed to support streaming real-time multimedia over 
IP in packets (e.g., voice and video over packet-switched 
networks). 

The framework 2212 can also provide other types of packet 
communications channels such as Tl (1.54 МЬрs) and/or El 
(2.048 МЬрs) to the PSTN 2220. Thus, the system 2200 can 
facilitate communications to an IP phone 2230 for VoIP, а 
PDA 2232 in communications with the Wi-Fi network 2216, 
push-to-talk devices 2234 (e.g., handheld radios) that com­
municate via the radio network 2218 (e.g. mesh radio net-
works for emergency and/or security services), and conven­
tional telephones 2236 that connectto the PSTN system 2220, 
for example. 

FIG. 23 illustrates an exemplary radio band management 
component 2300 in accordance with an aspect ofthe inven­
tion. The band management component 2300 is generalized 
as being operational to accommodate multiple radio fre­
quency bands (denoted BANDS 1-N, where N is an integer) 

Н.323 is an international standard for multimedia commu­
nications over packet-switched networks, including LANs, 
WANs, and the Intemet. Н.323 is an "umbrella" specification 
that includes the standards Н.323, Н.225.0, Н.245, the H.450-
series documents, and the H.460-series. Н.323 allows for the 
use ofT.120 protocols for data collaboration and file transfer. 
Т.120 is data conferencing standard that provides real-time 
communication between two or more entities in а conference. 
Applications specified as part ofthe Т.120 family can include 
application sharing, electronic white boarding, file exchange, 
and chat. Т.120 тау Ье used stand-alone or in conjunction 
with other protocols, such as Н.323 and SIP. 

30 that are typically employed Ьу security and/or emergency 
services. For example, the band management component 
2300 can include one, some, or all of radio subcomponents 
2302 that can provide the radio network services for security 
and/or emergency personnel and operations. For example, the 

35 radio subcomponents 2302 can include county, city, state, 
police, fire, EMS, medical, federal, and any other radio sub­
component desired to N radio subcomponents. 

SIP is an IETF (Intemet Engineering Task Force) standard 
for the estaЬ!ishment of multimedia sessions, which can Ье 
used for audio, video, messaging ( e.g., instant messaging) 40 

and/or other real-time data communication sessions. The 
scope of SIP is relatively broad, including the estaЬ!ishment 
of virtually any kind of session between two parties. 

The scope of Н.323 can cover real-time voice ( e.g., VoIP), 
video, and data communications over packet-switched net- 45 

works. Н.323 is designed to operate over IP networks, prima­
rily, though Н.323 can also operate over other packet­
switched networks. Н.323 includes multipoint voice and 
video conferencing capabilities. 

The conference manager 2206 can also interface to internal 50 

components ofthe framework 2212. For example, signaling 
information can also Ье communicated to а voice controller 
component 2224 ( e.g., an NMS natural access card Ьу NMS 
Communications ofFramingham, Mass.). Natura!Access is а 
modular runtime and development environment for creating 55 

voice, fax, and call processing applications using NMS media 
processing platforms and can provide а consistent application 
programming interface (API) for integrating and presenting 
media and telecommunication capaЬilities to an application. 
Standard features include telephony call control, voice record 60 

and playback, tone detection and generation, and industry­
standard Н.100/Н.11 О switching support. 

The conference manager 2206 can also interface to an 
internal media gateway component 2226 ( e.g, fusion-an IP 
telephony API programming environment Ьу NMS Commu- 65 

nications) ofthe framework 2212. The conference manager 
2206 can communicate at least media control information to 

The band management component 2300 can also include а 
band controller 2304 that facilitates control and/or selection 
of one or more ofthe radio subcomponents for intercommu­
nications access. For example, ifthe telephony management 
component initiates а conference session for country and 
medical personnel, this can Ье communicated to the band 
controller 2304 to select the county and medical radio sub-
components for Ьinding and interaction into the session. 

The band management component 2300 can also include а 
first responder controller 2306 that facilitates control and/or 
selection of one or more ofthe first responder radio subcom­
ponents for intercommunications access. For example, ifthe 
telephony management component initiates а conference ses­
sion for police and EMS personnel, this can Ье communicated 
to the first responder controller 2306 to select the police and 
EMS radio subcomponents for Ьinding and interaction into 
the session. 

The band management component 2300 can also include а 
network interface component 2308 that facilitates communi­
cations over one or more different networks. Forexample, the 
interface component 2308 can facilitate communications 
overthePSTN, Intemet, and/orcellularnetworks (e.g., GSM, 
UMTS, CDMA ... ) for access to the telephony management 
system and/or other access mechanisms (e.g., callers, com-
puter access, and so on). 

It is to Ье understood that many of the band management 
components 2300 can Ье networked together (e.g., via an IP 
network) utilizing the network interface component 2308. 
For example, а !оса! implementation can include а first band 
management component for police, а second band manage-
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ment component for EMS, а third band management compo­
nent for fire, and so on. Accordingly, each band management 
component can Ье controlled to select the desired radio sub­
components to Ьind into а conference session. 

18 
Furthermore, an Automatic Speech Recognition (ASR) 

capaЬility is provided that facilitates signaling Ьу participants 
who are not equipped with а DTMF generating device. 

Alerts/notifications/alarms provide the capaЬility to send а 
message to interested parties about an event such as arrival of 
а participant, departure, scheduled activities, etc. An alarm is 
the "assured delivery" of а special notification indicating а 
state of heightened emergency. The architecture 2500 
attempts to deliver an alarm through any and all possiЬ!e 

FIG. 24 illustrates а methodology of creating а session and 
Ьinding participants into а session in accordance with the 
subject innovation. At 2400, а list of session participants is 
received and stored, based on the occurrence of а predeter­
mined event. For example, in the event that а major fire 
occurs, the list can include certainmembers ofthe fire depart­
ment, police department, and medical facility. Thus, when an 
alarm is triggered at the fire department, а representative 
signal is transmitted to the telephony management system 
that initiates а conference session, calls the list of personnel, 
and Ьinds the calls into а conference session during which the 
event and personnel can Ье monitored to some extent. 
Accordingly, at 2402, а check is made for an event or а 
representative trigger signal. At 2404, if the event has not 
occurred, flow is back to 2402 to continue checking for а 
trigger signal or event. At 2404, if the event has occurred, flow 

10 channels and networks. For example, first responder alarms 
are never discarded until some delivery notification has been 
received. 

The mechanism used to deliver а notification or alarm may 
ultimately involve any ofthe following: SMS message, MMS 

15 message, fax message, WAP push web page, recorded voice, 
video clip and e-mail, for example. Inmost cases, the business 
logic preparing an alarm or nonfiction will Ье unaware of the 
final physical channel used to deliver the end result. Render­
ing of the message for each of these channels can require 

20 special processing. As indicated architecture provides а con­
firmed delivery receipt that may Ье used to notify the sender 
or as an audit trail, for example. is to 2406, initiate а conference session. At 2408, the list of 

session participants associated with the event, are called. In 
the event that а participant is not reachaЬ!e Ьу telephone, 
alternative mechanisms availaЬ!e to the system are used to 25 

send notifications and alarms to the participant. At 2410, 
participant access rights associated with the session are pro­
cessed. At 2412, called participants are bound into the con­
ference session according to the session access rights. At 
2414, event radio channels are accessed. At 2416, the 30 

accessed radio channels are bound into the session. At 2418, 
participant interaction can now occur based on the session 
access rights. 

FIG. 25 illustrates а telephony management architecture 
35 

2500 that employs presence processing in accordance with an 
innovative aspect. One of the key requirements in dealing 
with any emergency situation is the aЬility to locate а first 
responder in an area. The notion of"presence" is well estab­
lished in the Internet and cellular telephone community, but is 40 

completely non-existent in the moЬile radio (e.g., РТТ, or 
Push-To-Talk radio) community. Presence enaЬ!es а caller to 
determine ifthe called party is in the area, signed-on to the 
network and what the contact parameters are. Closely allied 
with the concept of presence is the idea of notification when 45 

а party enters or leaves an area where presence is being 
recorded. InteroperaЬility between military and civilian 
radios, telephones, cellular phones and other communication 
devices has been recognized as а vital need capaЬility for 
natural disasters, attacks, andotherrelatedevents where secu- 50 

rity and emergency personnel and assistance are needed. 
Radio interoperaЬility between civilian and military handsets 
is currently plagued Ьу at least the following deficiencies: 
modulation communications schemes such as АМ and/or 
FM, different operational frequency bands, digital versus 55 

analog radios, and military spread spectrum and encryption 
techniques. Recently, Project 25-а narrow band, digital 
radio for PuЬ!ic Safety Systems was an attempt to arrive at а 
standard that all parties could use. These handsets proved to 
Ье extremely expensive and replacing all of the existing 60 

radios with Р25 radios is а burden few municipalities can 
support. 

Accordingly, the architecture 2500 includes а presence 
layer 2502 that facilitates monitoring and detecting the pres­
ence of а moЬile radio user. Presence includes а database 65 

indicating participants, potential participants and their con­
tact information. 

Each ofthe various networks associated with the architec­
ture have а different convention for addressing participants 
engaged in а conference using this network or medium. The 
address abstraction is an object that can Ье used Ьу any ofthe 
services to indicate the destination for delivery of а notifica­
tion, alarm, or to manage the participation in а conference. As 
а participant moves from one network to another, the address 
object will modifY its behavior to fit the requirements ofthe 
current network. Additionally, authentication provides а vari-
ety of mechanisms for use Ьу services to authenticate partici­
pants. 

The architecture 2500 also illustrates the use of an alerts 
layer 2504, а mail layer 2506, and а news layer 2508, each of 
which facilitate access to the corresponding information. The 
remaining aspects of the architecture 2500 have been 
described with respect to the telephony management commu­
nications system ofFIG. 22. 

FIG. 26 illustrates а system 2600 that employs а machine 
learning and reasoning (MLR) component as part of an arti­
ficial intelligence (AI) component 2602 that facilitates auto­
mating one or more features in accordance with the subject 
innovation. The subject invention (e.g., in connection with 
selection) can employ various MLR-based schemes for car­
rying out various aspects thereof. For example, а process for 
determining which moЬile radio channels to select for а con­
ference session can Ье facilitated via an automatic classifier 
system and process. 
А classifier is а function that maps an input attribute vector, 

x=(xl, х2, х3, х4, xn), to а class label class(x). The classifier 
can also output а confidence that the input belongs to а class, 
that is, f(x)=confidence(class(x)). Such classification can 
employ а probaЬilistic and/or statistical-based analysis ( e.g., 
factoring into the analysis utilities and costs) to prognose or 
infer an action that а user desires to Ье automatically per-
formed. 
А support vector machine (SVM) is an example of а clas­

sifier that can Ье employed. The SVM operates Ьу finding а 
hypersurface in the space of possiЬ!e inputs that splits the 
triggering input events from the non-triggering events in an 
optimal way. Intuitively, this makes the classification correct 
for testing data that is near, but not identical to training data. 
Other directed and undirected model classification 
approaches include, e.g., nalve Bayes, Bayesian networks, 
decision trees, neural networks, fuzzy logic models, and 
probaЬilistic classification models providing different pat-
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terns of independence can Ье employed. Classification as 
used herein also is inclusive of statistical regression that is 
utilized to develop models of priority. 

As will Ье readily appreciated from the subject specifica­
tion, the subject invention can employ classifiers that are 
explicitly trained (e.g., via а generic training data) as well as 
implicitly trained ( e.g., via observing user behavior, receiving 
extrinsic information). For example, SVM's are configured 
via learning or training phase within а classifier constructor 
and feature selection module. Thus, the classifier(s) can Ье 
employed to automatically learn and perform а number of 
functions. 

In one implementation, the MLR component can monitor 
channel selection and session aspects, and automate such 
aspects when similar events occur in the future. For example, 
if it is determined that although а list of participants has been 
pre-specified for such events, yet after repeated occurrence of 
the event or similar events, that certain mobile radio channels 
are inactive or not bound into а session, the MLR can auto­
mate this to not include these channels and/or participants 
when а similar future event occurs. 

In another example, the MLR component can Ье config­
ured to search other data sources for phone numbers and/or 
other related information when an expected participant can­
not Ье reached. This can occur after repeated attempts to call 
and bind а participant into а session, for example. The MLR 
component oftheAI component 2602 can also Ье employed 
to determine at what times data synchronization, searching, 
and other related system processing can occur, this in view of 
an event that just occurred. Thus, such processing should not 

20 
tasks are performed Ьу remote processing devices that are 
linked through а communications network. In а distributed 
computing environment, program modules can Ье located in 
both !оса! and remote memory storage devices. 
А computer typically includes а variety of computer-read­

aЬ!e media. Computer-readaЬ!e media can Ье any availaЬ!e 
media that can Ье accessed Ьу the computer and includes both 
volatile and nonvolatile media, removaЬ!e and non-remov­
aЬ!e media. Ву way of example, and not limitation, computer 

10 readaЬ!e media can comprise computer storage media and 
communication media. Computer storage media includes 
both volatile and nonvolatile, removaЬ!e and non-removaЬ!e 
media implemented in any method or technology for storage 
of information such as computer readaЬ!e instructions, data 

15 structures, program modules or other data. Computer storage 
media includes, but is not limited to, RAM, ROM, EEPROM, 
flash memory or other memory technology, CD-ROM, digital 
video disk (DVD) or other optical disk storage, magnetic 
cassettes, magnetic tape, magnetic disk storage or other mag-

20 netic storage devices, or any other medium which can Ье used 
to store the desired information and which can Ье accessed Ьу 
the computer. 

Communication media typically embodies computer-read­
aЬ!e instructions, data structures, program modules or other 

25 data in а modulated data signal such as а carrier wave or other 
transport mechanism, and includes any information delivery 
media. The term "modulated data signal" means а signal that 
has one or more of its characteristics set or changed in such а 
manner as to encode information in the signal. Ву way of 

30 example, and not limitation, communication media includes 
wired media such as а wired network or direct-wired connec-Ье performed when an event is occurring in order to reserve 

system resources rather than deplete such resources for over­
head-type operations, for example. These are only but а few 
examples of the flexibility that can Ье employed Ьу the MLR 
component. The MLR component can also Ье applied to other 35 

aspects of the radio/telephony interoperability architecture, 
such as related to selecting а network or networks over which 

tion, and wireless media such as acoustic, RF, infrared and 
other wireless media. ComЬinations of the any of the above 
should also Ье included within the scope of computer-read­
aЬ!e media. 

With reference again to FIG. 27, there is illustrated an 
exemplary environment 2700 for implementing various 
aspects of the invention that includes а computer 2702, the 
computer 2702 including а processing unit 2704, а system 
memory 2706 and а system bus 2708. The system bus 2708 
couples system components including, but not limited to, the 

to communicate with session participants and/or radio net­
works (e.g., cellular, versus IP), choosing IP routes to take in 
case of network failures during а disaster or event ( e.g., sat- 40 

ellite versus land-based), and so on. 
system memory 2706 to the processing unit 2704. The pro­
cessing unit 2704 can Ье any ofvarious commercially avail­
aЬ!e processors. Dual microprocessors and other multi-pro­
cessor architectures may also Ье employed as the processing 
unit 2704. 

The system bus 2708 can Ье any of several types of bus 
structure that тау further interconnect to а memory bus ( with 
orwithout а memory controller), а peripheral bus, and а !оса! 

Referring now to FIG. 27, there is illustrated а Ыосk dia­
gram of а computer ореrаЬ!е to execute aspects of the dis­
closed architecture. In order to provide additional context for 
various aspects of the subject invention, FIG. 27 and the 45 

following discussion are intended to provide а brief, general 
description of а suitaЬ!e computing environment 2700 in 
which the various aspects of the invention can Ье imple­
mented. While the invention has been described above in the 
general context of computer-executaЬ!e instructions that may 
run on one or more computers, those skilled in the art will 
recognize that the invention also can Ье implemented in com­
bination with otherprogram modules and/or as а comЬination 
ofhardware and software. 

50 bus using any of а variety of commercially availaЬ!e bus 
architectures. The system memory 2706 includes read only 
memory (ROM) 2710 and random access memory (RAM) 
2712. А basic input/output system (ВIOS) is stored in а non­
volatile memory 2710 such as ROM, EPROM, EEPROM, 

Generally, program modules include routines, programs, 
components, data structures, etc., that perform particular 
tasks or implement particular abstract data types. Moreover, 
those skilled in the art will appreciate that the inventive meth­
ods can Ье practiced with other computer system configura­
tions, including single-processor or multiprocessor computer 
systems, minicomputers, mainframe computers, as well as 
personal computers, hand-held computing devices, micro­
processor-based or programmaЬ!e consumer electronics, and 
the like, each ofwhich can Ье operatively coupled to one or 
more associated devices. 

The illustrated aspects ofthe invention may also Ье prac­
ticed in distributed computing environments where certain 

55 which ВIOS contains the basic routines that help to transfer 
information between elements within the computer 2702, 
such as during start-up. The RAM 2712 can also include а 
high-speed RAM such as static RAM for caching data. 

The computer 2702 further includes an internal hard disk 
60 drive (HDD) 2714 (e.g., ЕШЕ, SATA), which internal hard 

disk drive 2714 may also Ье configured for external use in а 
suitaЬ!e chassis (not shown), а magnetic floppy disk drive 
(FDD) 2716, (e.g., to read from or write to а removaЬ!e 
diskette 2718) and an optical disk drive 2720, ( e.g., reading а 

65 CD-ROM disk 2722 or, to read from or write to other high 
capacity optical media such as the DVD). The hard disk drive 
2714, magnetic disk drive 2716 and optical disk drive 2720 
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can Ье connected to the systeт bus 2708 Ьу а hard disk drive 
interface 2724, а тagnetic disk drive interface 2726 and an 
optical drive interface 2728, respectively. The interface 2724 
for extemal drive iтpleтentations includes at least one or 
both ofUniversal Serial Bus (USB) and IEEE 1394 interface 
technologies. 

The drives and their associated coтputer-readaЬ!e тedia 
provide nonvolatile storage of data, data structures, coт­
puter-executaЬ!e instructions, and so forth. For the coтputer 
2702, the drives and тedia accommodate the storage of any 10 

data in а suitaЬ!e digital forтat. Although the description of 
coтputer-readaЬ!e тedia above refers to а HDD, а rетоv­
аЬ!е тagnetic diskette, and а rетоvаЬ!е optical тedia such as 
а CD or DVD, it should Ье appreciated Ьу those skilled in the 

15 
art that other types of тedia which are readaЬ!e Ьу а coт­
puter, such as zip drives, тagnetic cassettes, flash тетоrу 
cards, cartridges, and the like, тау also Ье used in the exeт­
plary operating environment, and further, that any such тedia 
тау contain coтputer-executaЬ!e instructions for perforт- 20 

ing the тethods of the invention. 
А nuтber of prograт тodules can Ье stored in the drives 

and RAM 2712, including an operating systeт 2730, one or 
тоrе application prograтs 2732, other prograт тodules 
2734 and program data 2736. All orportions ofthe operating 25 

systeт, applications, тodules, and/or data can also Ье cached 
in the RAM 2712. It is appreciated that the invention can Ье 
iтpleтented with various commercially availaЬ!e operating 
systeтs or coтbinations of operating systeтs. 

22 
include а wireless access point disposed thereon for commu­
nicating with the wireless adaptor 2756. 

When used in а WAN networking environment, the coт­
puter 2702 can include а тоdет 2758, or is connected to а 
communications server on the WAN 2754, or has other тeans 
for estaЬ!ishing communications overthe WAN 2754, such as 
Ьу way of the Intemet. The тоdет 2758, which can Ье 
internal or external and а wired or wireless device, is con-
nected to the systeт bus 2708 via the serial port interface 
2742. In а networked environment, prograт тodules 

depicted relative to the coтputer 2702, or portions thereof, 
can Ье stored in the reтote тeтory/storage device 2750. It 
will Ье appreciated that the network connections shown are 
exeтplary and other тeans of estaЬ!ishing а communications 
link between the coтputers can Ье used. 

The coтputer 2702 is ореrаЬ!е to communicate with any 
wireless devices or entities operatively disposed in wireless 
communication, e.g., а printer, scanner, desktop and/or por­
taЬ!e coтputer, portaЬ!e data assistant, communications sat­
ellite, any piece of equipтent or location associated with а 
wirelessly detectaЬ!e tag ( e.g., а kiosk, news stand, restrooт), 
and telephone. This includes at least Wi-Fi and Вluetooth™ 
wireless technologies. Thus, the communication can Ье а 
predefined structure as with а conventional network or siтply 
an ad hoc communication between at least two devices. 

Wi-Fi, or Wireless Fidelity, allows connection to the Inter­
net froт а couch at hоте, а bed in а hotel rоот, or а confer­
ence rоот at work, without wires. Wi-Fi is а wireless tech­
nology siтilar to that used in а cell phone that enaЬ!es such 
devices, e.g., coтputers, to sendandreceive data indoors and 
out; anywhere within the range of а base station. Wi-Fi net-
works use radio technologies called IEEE 802.llx (а, Ъ, g, 
etc.) to provide secure, reliaЬ!e, fast wireless connectivity. А 
Wi-Fi network can Ье used to connect coтputers to each 
other, to the Intemet, and to wired networks (which use IEEE 
802.3 or Ethemet). 

Wi-Fi networks can operate in the unlicensed 2.4 and 5 
GHz radio bands. IEEE 802.11 applies to generally to wire­
less LANs and provides 1 or 2 Mbps transтission in the 2.4 

А user can enter coттands and inforтation into the сот- 30 

puter 2702 through one or тоrе wired/wireless input devices, 
e.g., а keyboard 2738 and а pointing device, such as а тouse 
2740. Other input devices (not shown) тау include а тicro­
phone, an IR reтote control, а joystick, а gате pad, а stylus 
pen, touch screen, or the like. These and other input devices 35 

are often connected to the processing unit 2704 through an 
input device interface 2742 that is coupled to the systeт bus 
2708, but can Ье connected Ьу other interfaces, such as а 
parallel port, an IEEE 1394 serial port, а game port, а USB 
port, an IR interface, etc. 40 GHz band using either frequency hopping spread spectruт 

(FHSS) or direct sequence spread spectrum (DSSS). IEEE 
802.1 la is an extension to IEEE 802.11 that applies to wire­
less LANs and provides up to 54 МЬрs in the 5 GHz band. 
IEEE 802.1 la uses an orthogonal frequency division тulti-

А тonitor 2744 or other type of display device is also 
connected to the systeт bus 2708 via an interface, such as а 
video adapter 2746. In addition to the тonitor 2744, а coт­
puter typically includes other peripheral output devices (not 
shown), such as speakers, printers, etc. 

The coтputer 2702 тау operate in а networked environ­
тent using logical connections via wired and/or wireless 
coттunications to one or тоrе reтote coтputers, such as а 
reтote coтputer(s) 2748. The reтote coтputer(s) 2748 can 

45 plexing (OFDM) encoding scheтe rather than FHSS or 
DSSS. IEEE 802.11 Ь (also referred to as 802.11 High Rate 
DSSS or Wi-Fi) is an extension to 802.11 that applies to 
wireless LANs and provides 11 МЬрs transтission (with а 

Ье а workstation, а server coтputer, а router, а personal 50 

coтputer, portaЬ!e coтputer, тicroprocessor-based enter­
tainment appliance, а peer device or other common network 
node, and typically includes тапу or all of the eleтents 
described relative to the coтputer 2702, although, for pur­
poses ofbrevity, only а тетоrу storage device 2750 is illus- 55 

trated. The logical connections depicted include wired/wire­
less connectivity to а !оса! area network (LAN) 2752 and/or 
larger networks, e.g., а wide area network (WAN) 2754. Such 
LAN and WAN networking environments are commonplace 
in offices, and coтpanies, and facilitate enterprise-wide сот- 60 

puter networks, such as intranets, all of which тау connect to 
а global communication network, e.g., the Internet. 

When used in а LAN networking environment, the coт­
puter 2702 is connected to the !оса! network 2752 through а 
wired and/or wireless communication network interface or 65 

adapter 2756. The adaptor 2756 тау facilitate wired or wire­
less communication to the LAN 2752, which тау also 

fallback to 5.5, 2 and 1 МЬрs) in the 2.4 GHz band. IEEE 
802.1 lg applies to wireless LANs and provides 20+МЬрs in 
the 2.4 GHz band. Products can contain тоге than one band 
(e.g., dual band), so the networks can provide real-world 
performance siтilar to the basic lOBaseT wired Ethernet 
networks used in таnу offices. 

Referring now to FIG. 28, there is illustrated а scheтatic 
Ыосk diagram of an exeтplary coтputing environment 2800 
in accordance with the subject invention. The systeт 2800 
includes one or тоге client(s) 2802. The client(s) 2802 can Ье 
hardware and/or software (e.g., threads, processes, coтput­
ing devices). The client(s) 2802 can house cookie(s) and/or 
associated contextual information Ьу eтploying the inven-
tion, for example. 

The systeт 2800 also includes one or тоrе server(s) 2804. 
The server(s) 2804 can also Ье hardware and/or software 
(e.g., threads, processes, coтputing devices). The servers 
2804 can house threads to perforт transformations Ьу 
eтploying the invention, for ехатр!е. One possiЬ!e commu-



US 7,925,246 В2 
23 

nication between а client 2802 and а server 2804 can Ье in the 
forт of а data packet adapted to Ье transтitted between two 
or тоrе coтputer processes. The data packet тау include а 
cookie and/or associated contextual inforтation, for 
example. The systeт 2800 includes а communication frame­
work 2806 ( e.g., а global communication network such as the 
Internet) that can Ье eтployed to facilitate communications 
between the client(s) 2802 and the server(s) 2804. 

Communications can Ье facilitated via а wired (including 
optical fiber) and/or wireless technology. The client(s) 2802 10 

are operatively connected to one or тоге client data store(s) 
2808 that can Ье eтployed to store inforтation !оса! to the 
client(s) 2802 (e.g., cookie(s) and/or associated contextual 
inforтation). Siтilarly, the server(s) 2804 are operatively 

15 
connected to one orтore serverdata store(s) 2810 that can Ье 
eтployed to store inforтation !оса! to the servers 2804. 

FIG. 29 illustrates а scheтatic Ыосk diagraт of an exeт­
plary peer-to-peer environment 2900 in accordance with the 
subject invention. The systeт 2900 can include one or тоrе 20 

devices, for ехатр!е, а first device 2902 and а second device 
2904. The subject invention in coтbination with а peer-to­
peer arrangeтent can facilitate the communications of alerts/ 
notifications, and/or other content between such peer devices 
via the communications fraтework 2906 and Ьу utilizing the 25 

teleconferencing aspect. For ехатр!е, the first device 2902 
can Ье а тobile radio and the second device 2904 can Ье а cell 
phone. Thus, the devices (2902 and 2904) can Ье telecommu­
nications devices ( e.g., cell phones) as well as coтputing 
devices (e.g., portaЬ!e coтputers). The devices can also 30 

include corresponding device storage (2908 and 2910) that 
supports the storage of data, тessages and/or prograтs. 

What has been described above includes exaтples of the 
invention. It is, of course, not possiЬ!e to describe every 

35 
conceivaЬ!e coтЬination of coтponents or тethodologies 
for purposes of descriЬing the subject invention, but one of 
ordinary skill in the art тау recognize that таnу further 
coтЬinations and perтutations of the invention are possiЬ!e. 
Accordingly, the invention is intended to етЬrасе all such 40 

alterations, тodifications and variations that fall within the 
spirit and scope ofthe appended claiтs. Furtherтore, to the 
extent that the term "includes" is used in either the detailed 
description orthe claiтs, such terт is intended to Ье inclusive 
in а тanner siтilar to the term "coтprising" as "coтprising" 45 

is interpreted when eтployed as а transitional word in а 
claiт. 

24 
What is claiтed is: 
1. А тethod of providing communications, coтprising: 
receiving providing а тоЬi!е radio coтponent that facili-

tates тоЬi!е radio communications; 
processing access rights for each of the two or тоrе session 

participants prior to granting access to the session; 
creating the teleconferencing session for two or тоrе ses­

sion participants using а radio/telephony тanageтent 
coтponent; 

determining the presence of at least one of the two or тоrе 
session participants; transтitting а тessage to the 
тоЬi!е radio coтponent that selects а radio subcoтpo­
nent; 

connecting а тоЬi!е radio operator associated with the 
radio subcoтponent to radio/telephony тanageтent 
coтponent in response to receiving the тessage; and 

Ьinding the тоЬi!е radio operator into а teleconferencing 
sessюn. 

2. The тethod of claiт 1, further coтprising Ьinding into 
the session а user who is associated with at least one of а city, 
county, state, police, fire, EMS, тedical, and federal security 
and eтergency entities. 

3. The тethod of claiт 1, further coтprising тanaging 
two or тоrе teleconferencing sessions substantially siтulta­
neously. 

4. The тethod of claiт 1, wherein the тessage transтitted 
to the тоЬi!е radio operator is communicated over at least one 
of an IP network and а cellular network. 

5. А systeт that facilitates communications, coтprising: 
тeans for receiving а тоЬi!е radio coтponent that facili­

tates тоЬi!е radio communications; 
тeans for creating а teleconferencing session for two or 
тоrе session participants using а radio/telephony тan­
ageтent coтponent; 

тeans for determining the presence of at least one of at 
least one ofthe two or тоrе session participants; 

тeans for transтitting а тessage to the то Ьile radio coт­
ponent that selects а radio subcoтponent; 

тeans for connecting а тоЬi!е radio operator associated 
with the radio subcoтponent to radio/telephony тan­
ageтent coтponent in response to receiving the тes­
sage; 

тeans for processing access rights for each of the two or 
тоrе session participants prior to granting access to the 
session; and 

тeans for Ьinding the тоЬi!е radio operator into а telecon­
ferencing session. 

* * * * * 


