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" NAME " ADDED TO " BUILDING MEMORY " FIG . 63 

6304 
6302 

NO 

6300 
THE LTS LOGS USER'S 
ENTERED " NAME " AND 

SEARCHES THE CRISS - CROSS 
GEOGRAPHIC PHONEBOOK 

WITH LAT / LONG OR ADDRESS 
COORDINATES FOR ALL 
MATCHING ENTRIES 

IS THE 
LISTING ( S ) 
FOUND ? 

THE LTS 
PROMPTS THE 
USER THAT NO 

LISTING IS FOUND 

YES 

6306 5502 
6308 

NO 
THE LTS DISPLAYS ALL 

ENTRIES WHICH CONTAIN THE 
ENTERED " NAME " AND USER IS 
PROMPTED TO SELECT THE 

DESIRED LISTING 

DOES USER 
SELECT A 
LISTING ? 

GO TO 
FIG.55 

BOX 5500 USERS 
CHOICE MENU 

YES 

6212 NO 
6214 

6310 
THE SELECTED LISTING IS 
DISPLAYED ON A DISPLAY 
SCREEN AND INCLUDING 

NAME , CATEGORY OF LISTING , 
ADDRESS , AND PHONE 

NUMBER . THE LOCATION IS 
PLOTTED AND LABELED ONA 
STREET MAP AND DISPLAYED 
ALONG WITH THE LOCATION 
OF SELECTED WIRELESS 

DEVICES . 

THE LTS PROMPTS THE 
USER TO SAVE THE 
LISTING INTO THE 

" BUILDING MEMORY " 

DOES THE USER 
SAVE THE 
LISTING ? 

YES 
6218 6216 - 

CO TO 
FIG.58 BOX 5808 

BUILDING SELECTION 

THE LTS LOGS THE 
USER'S LISTING INTO 
THE USER'S " BUILDING 

MEMORY 
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" CATEGORY " ADDED TO " BUILDING MEMORY " FIG . 64 

6404 
6402 

NO 

6400 
THE LTS LOGS USER'S 

ENTERED " CATEGORY AND 
SEARCHES THE CRISS - CROSS 
GEOGRAPHIC PHONEBOOK 

WITH LATLONG OR ADDRESS 
COORDINATES FOR ALL 
MATCHING ENTRIES 

IS THE 
LISTING ( S ) 
FOUND ? 

THE LTS 
PROMPTS THE 
USER THAT NO 

LISTING IS FOUND 

YES 

6406 5502 

6408 

NO 
THELTS DISPLAYS ALL 

ENTRIES WHICH CONTAIN THE 
ENTEREO " CATEGORY AND 
USER IS PROMPTED TO 

SELECT THE DESIRED LISTING 

DOES USER 
SELECT A 
LISTING ? 

GO TO 
FIG.55 BOX 5500 
USERS CHOICE 

MENU 

YES 

6212 NO 
6214 

6410 
THE SELECTED LISTING IS 
DISPLAYED ON A DISPLAY 
SCREEN AND INCLUDING 

NAME , CATEGORY OF LISTING , 
ADDRESS , AND PHONE 

NUMBER THE LOCATION IS 
PLOTTED AND LABELED ON A 
STREET MAP AND DISPLAYED 
ALONG WITH THE LOCATION 
OF SELECTED WIRELESS 

DEVICES . 

THE LTS PROMPTS THE 
USER TO SAVE THE 
LISTING INTO THE 
BUILDING MEMORY 

DOES THE USER 
SAVE THE 
LISTING ? 

YES 
6218 6216 

GO TO 
FIG . 58 BOX 808 

BUILDING SELECTION 

THE LTS LOGS THE 
USER'S LISTING INTO 
THE USER'S BUILDING 

MEMORY " 
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" ADDRESS " ADDED TO " BUILDING MEMORY " FIG , 65 

6504 
6502 

NO 

6500 
THELTS LOGS USER'S 

ENTERED " ADDRESS " AND 
SEARCHES THE CRISS - CROSS 
GEOGRAPHIC PHONEBOOK 

WITH LATLONG RADDRESS 
COORDINATES FOR ALL 
MATCHING ENTRIES 

IS THE 
LISTING ( S ) 
FOUND ? 

THE LTS 
PROMPTS THE 
USER THAT NO 

LISTING IS FOUND 

YES 
6506 5502 

6508 

NO 
THELTS DISPLAYS ALL 

ENTRIES WHICH CONTAIN THE 
ENTERED " ADDRESS * AND 
USER IS PROMPTED TO 

SELECT THE DESIRED LISTING 

DOES USER 
SELECTA 
LISTING ? 

GO TO 
FIG . 55 BOX 5500 
USERS CHOICE 

MENU 

YES 

6212 NO 
6214 

6510 
THE SELECTED LISTING IS 
DISPLAYED ONA DISPLAY 
SCREEN AND INCLUDING 

NAME , CATEGORY OF LISTING , 
ADDRESS . ANO PHONE 

NUMBER . THE LOCATION IS 
PLOTTED AND LABELED ONA 
STREET MAP AND DISPLAYED 
ALONG WITH THE LOCATION 
OF SELECTED WIRELESS 

DEVICES . 

THE LTS PROMPTS THE 
USER TO SAVE THE 
LISTING INTO THE 

" BUILDING MEMORY 

DOES THE USER 
SAVE THE 
LISTING ? 

YES 
6218 6216 

GO TO 
FIG . 58 BOX 5808 

BUILDING SELECTION 

THE LTS LOGS THE 
USER'S LISTING INTO 
THE USER'S " BUILDING 

MEMORY 
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" PHONE NUMBER " ADDED TO " BUILDING MEMORY " FIG . 66 

6604 
6602 

6600 
THE LTS LOGS USER'S ENTERED 

" PHONE NUMBER " AND SEARCHES 
THE CRISS - CROSS GEOGRAPHIC 
PHONEBOOK WITH LATLONG OR 
ADDRESS COORDINATES FOR ALL 

MATCHING ENTRIES 

NO IS THE 
LISTING ( S ) 
FOUND ? 

THE LTS 
PROMPTS THE 
USER THAT NO 

LISTING IS FOUND 

YES 
6606 5502 

6608 

NO 
TIELTS DISPLAYS ALL 

ENTRIES WHICH CONTAIN THE 
ENTERED PHONE NUMBER * 
AND USER IS PROMPTED TO 
SELECT THE DESIRED LISTING 

OOES USER 
SELECT A 
LISTING ? 

GO TO 
FIG . 55 

BOX 5500 USERS 
CHOICE MENU 

YES 

6212 N 
6214 

6610 
THE SELECTED LISTING IS 
DISPLAYED ONA DISPLAY 
SCREEN AND INCLUDING 

NAME . CATEGORY OF LISTING , 
ADDRESS , ANO PHONE 

NUMBER . THE LOCATION IS 
PLOTTED AND LABELED ONA 
STREET MAP ANO DISPLAYED 
ALONG WITH THE LOCATION 
OF SELECTED WIRELESS 

DEVICES . 

THE LTS PROMPTS THE 
USER TO SAVE THE 
LISTING INTO THE 

* BUILDING MEMORY 

DOES THE USER 
SAVE THE 
LISTING ? 

YES 
6218 6216 

OTO 
FIG.58 BOX 5808 

BUILDING SELECTION 

THE LTS LOGS THE 
USER'S LISTING INTO 
THE USER'S BUILDING 

MEMORY 
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DISPLAY OF CALL HISTORY FIG . 67 
6700 

6702 5502 

NO THE LOCATION TRACKING 
SYSTEM PROMPTS TE USER TO 
SELECT THE RANGE OF TIME THE 

REPORT SHOULD COVER 

DOES 
THE USER SELECT 

A TIME RANGE ? 

GO TO FIG.55 
BOX 5500 USERS 
CHOICE MENU 

YES 
6704 

THE USER'S TIME 
RANGE IS 

LOGGED INTO THE 
LTS 

6706 
THE LTS QUERIES THE 

USER LOCATION DATABASE 
OR CASE FILE DATABASE 
FOR CASE FILES WHICH 
CORRESPOND WITH THE 
SELECTED PHONEBOOK 

ENTRIES AND TIME RANGE 

6708 
THE LATLONG OF THE CASE 

FILES IS DETERMINED BY THE 
ULD , GPS INFO . FROM WCD , OR 
THE CALL RECORDS CONTAINED 
WITH THE BSC ( WHICH TOWERS 

INVOLVED , ETC. ) , OR OTHER 
LOCATION SOURCE 

6710 6712 
6714 

YES 

THELTS MAPPING 
COORELATION SOFTWARE 
CONVERTS THE LATITUDE 
AND LONGITUDE OF THE 
CASE FILES TO A POSTAL 
ADDRESS , CROSS STREET , 
BUSINESS GOVHOUSE 

NAME 

THE LTS PROMPTS THE USER 
TO SELECT THE SORTING ON 
THE CALLS BY TIME OF CALL 
LOCATION OF CALL , LENGTH 
OF CALL , CALLING PARTY , 

WIRELESS PHONE NUMBER , 
ETC. 

DOES USER 
SELECT A 
SORTING 

ARANGMENT ? 
NO 

6720 6716 

6722 ARRANGED 
BY 

DEFAULT 

6718 
THE LTS LOGS THE CHOICE 
AND DISPLAYS THE THE 
TRANSCRIBED POSTAL 

ADDRESS ( CROSS - STREET , 
BUSINESS GOVMOME ) IN 
THE SELECTED ORDER 
WITH CORRESPONDING 
PHONE NUMBER , LENGTH 
OF CALL , TIME OF CALL , 
CALLING PARTY , ETC. 

THE USER IS 
PROMPTED TO 
SELECT ANY 
INDIVIDUAL 

CALL RECORD 
WHICH THE 
USER WOULD 
LIKE PLOTTED 
OVA MAP . 

DOES USER 
SELECT A CALL 
RECORD FOR 
MAPPING ? 

NO 

CO TO FIG . 
68 BOX 
6800 6724 

YES 

6726 6728 YES 
GO TO FIG . 

67 BOX 6718 
NO 6732 

THE LTS LOGS THE USERS 
CHOICE AND OVERLAYS 
DE CALLS LATITUDE AND 
LONGITUDE LOCATION 
OVER A TOPOGRAPHIC 

STREET MAP 

THE USER IS 
PROMPTED TO 
RETURN TO THE 
CALLLOCATION 
DISPLAY SCREEN 

DOES USER 
SELECT TO 
RETURN TO 
DISPLAY ? CO TO FIG . 55 

BOX 5500 6730 5502 



Patent Application Publication Jul . 16 , 2020 Sheet 71 of 90 US 2020/0228921 A1 

FIG . 68 

5502 

ND GO TO FIG . 55 
BOX 5500 USERS 
CHOICE MENU 

PRINT CALL HISTORY 
6800 

THE LOCATION TRACKING 6802 
SYSTEM PROMPTS THE USER TO DOES 
SELECT THE RANGE OF TIME THE THE USER SELECT 
REPORT SHOULD COVER ( FROM A TIME RANGE ? 

24 HOURS TO 30 DAYS FOR 
EXAMPLE ONLY ) 

YES 
6804 6806 

THE USER TIELTS QUERIES THE USER 
CHOICE OF LOCATION DATABASE OR 
RANGE IS CASE FILE DATABASE FOR 

LOGGED INTO THE CASE FILES WHICH 
LOCATION CORRESPOND WITH THE 
TRACKING SELECTED PHONEBOOK 
SYSTEM ENTRIES AND TIME RANGE 

6808 
THE LATLONG OF THE CASE 
FILES IS DETERMINED BY THE 
ULD , THE CALL RECORDS 
CONTAINED WITH THEBSC 
( WHICH TOWERS INVOLVED , 
ETC ) , GPS INFO . FORM WCD . 
OR OTHER LATLONG SOURCE 

6812 
6814 

YES 

6810 
THE LTS MAPPING 

COORELATION SOFTWARE 
CONVERTS THE LATITUDE 
AND LONGMUDE OF THE 
CASE FILES TO A POSTAL 
ADDRESS , CROSS STREET , 
BUSINESS / GOVHOUSE 

NAME 

THE LTS PROMPTS TEUSER 
TO SELECT THE SORTING ON 
TE CALLS BY TIME OF CALL , 
LOCATION OF CALL , LENGTH 
OF CALL , CALLING PARTY , 

WIRELESS PHONE NUMBER 
ETC. 

DOES USER 
SELECTA 
SORTING 

ARANGMENTY 

NO 

6820 6816 

6822 ARRANGED 
BY 

DEFAULT 

6816 
THE LTS LOGS CHOICE AND 

DISPLAYS THE THE 
TRANSCRIBED POSTAL 

ADDRESS ( CROSS - STREET , 
BUSINESS / GOVHOME ) IN 
THE SELECTED ORDER 
WITH CORRESPONDING 
PHONE NUMBER LENGTH 
OF CALL , TIME OF CALL , 
CALLING PARTY , ETC. 

THE USER IS 
PROMPTED TO 
PRINT THE 

CALL 
LOCATION 
HISTORY 
REPORT . 

DOES USER 
SELECT TO 
PRINT THE 
REPORT ? NO 

6830 
GO TO 
FIG . 68 
BOX 
6826 YES 

6824 6826 YES 
GO TO FIG . 
17 , BOX 1700 
NO -1690 THE LTS LOGS THE USERS 

CHOICE AND PRINTS THE 
REPORT TO THE USERS 
CHOSEN PRINTER 

THELTS 
PROMPTS USER 
TO INCLUDE THE 
CALLOCATION 
REPORT IN THE 
USERS PHONE 

BILL 

DOES 
USER SELECT 

TO INCLUDE 
REPORT WITH 

BILL ? 
6828 5502 

CO TO FIG . 
55 , BOX 5500 
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ADD CALL / LOCATION HISTORY TO PHONE BILL FIG . 69 
6900 

5502 6902 
DOES USER 

SELECT TO ADD 
CALL 

LOCATION ? 

THE LTS PROMPTS LOGS USER 
CHOICE TO INCLUDEJ 

INCORPERATE CALLLOCATION 
REPORT INTO THE BILLING 

STATEMENT 

NO O TO FIG . 55 
BOX 5500 USERS 
CHOICE MENU 

YES 
6906 NO 

6908 

6904 
USER CHOICE TO 

ADD CALL 
LOCATION TO BILL 
IS LOGGED INTO 
THE LOCATION 
TRACKING 
SYSTEM 

THE LTS PROMPTS THE USER 
USER TO ENTER 

AUTHORIZATION INFORMATION 
TO VERIFY THEY ARE THE 
OWNER ON THE WIRELESS 

DEVICE . 

DOES USER 
ENTER 

AUTHORIZATION 
INFO ? 

YES 
6912 

6914 

YES 

6910 
THE LTS LOGS 

INFORMATION AND 
MATCHES AUTHORIZATION 

INFORMATION WITH 
OWNERS FILES CONTAINED 

WITHIN THE WIRELESS 
SERVICE PROVIDERS 

RECORDS 

TELTS RECEIVES 
VERIFICATION OF CORRECT 
AUTHORIZATION INFORMATION 

AND LOGS WIRELESS 
SERVICE PROVIDERS 

RESPONCE 

DOES 
AUTHORIZATION 
MATCH WITH 
RECORDS ? 

NO 
6918 

6920 
6916 THE USER IS INFORMED THAT 

AUTHORIZATION INFORMATION 
DOES NOT MATCH WIRELESS 

SERVICE PRIVIDERS 
ND RECORDS . 

TIELTS PROMPTS THE 
WIRELESS DEVICE OWNER 

TO APPROVE CHARGES 
THAT WILL BE ADDED TO 

THE BILL FOR 
CALLLOCATION HISTORY 

REPORT 

DOES USER 
SELECT TO 
APPROVE 
CHARGE TO 

BILL ? 

YES 
6922 6924 YES 

GO TO FIG . 55 
BOX 5500 

NO 5502 
THE LTS LOGS THE USER'S 
CHOICE AND INSTRUCTS 
WIRELESS SERVICE 
PROVIDER TO INCLUDE 

CALLOCATION REPORT TO 
THE BILL 

THE LTS 
PROMPTS USER 
TO RETURN TO 
LOCATION 
TRACKING 

SYSTEM CHOICES 
DISPLAY SCREEN 

DOES 
USER SELECT 
TO RETURN TO 

CHOICE 
SCREEN 

6926 6930 
GO TO FIG . 53 
BOX 5322 
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7000 
USER DIALS 
DIRECTIONAL 
ASSISTANCE 
NUMBER OR 

BUTTON ON PHONE 

700 & 
CAUTS 

FORWARDED TO THE 
OIRECTIONAL 
ASSISTANCE 
NETWORK 

7003 
THE DIRECTIONAL 

ASSISTANCE 
NETWORK QUERES 
DATABASE FOR 
USERIS LOCATION 

7004 FIG . 70 
AUTOMATED 

TELEPHONE SYSTEM 
PROMPTS USER 
WITH MENU OF 

SERVICES 

7010 
7008 

YES 

7006 
" IF YOU KNOW THE PHONE NUMBER TO 
A DESIRED DESTINATION , AND WOULD 
LIKE TO RECENE DIRECTIONS TO THAT 
DESTINATION BASED ON CURRENT 

TRAFFIC CONDITIONS , PRESS OR SAY 1 " 

DOES USER 
SELECT 1 ? 

USER'S CHOICE 
IS LOGGED , 

GO TO FIG . 71 , 
BOX 7100 

NO 

70147 7012 
" FOR PHONE NUMBER AND DIRECTIONS 
TO A SPECIFIC BUSINESS OR PERSON 

BY NAME , PRESS AR SAY 2. " 

YES DOES USER 
SELECT 2 ? 

7016 
USER'S CHOICE 

IS LOGGER 
GO TO FIG . 72 . 
BOX 7200 

NO 

7018 
FOR PHONE NUMBER AND DIRECTIONS 

TO THE NEAREST BUSINESS BY 
CATEGORY , SUCH AS A GAS STATION 
OR RESTAURANT , PRESS ORSAY 3. " 

YES 
7020 

DOES USER 
SELECT 37 

7022 
USER'S CHOICE 

IS LOGGED , 
GO TO FIG . 73 , 
BOX 7300 

NO 

7024 . 7026 
YES " FOR PHONE NUMBER AND DIRECTIONS 

TO A SPECIFIC ADDRESS , 
PRESS OR SAY 4. " 

DOES USER 
SELECT 4 ? 

7028 
USER'S CHOICE 

IS LOGGED , 
GO TO FIG . 74 , 
BOX 7400 

NO 7030 
7032 YES " TO LOCATE OR TRACK A WCD , 

PRESS OR SAY 5. " 
DOES USER 
SELECT 57 

7034 
USER'S CHOICE IS 

LOGGED , 
GO TO FIG . 78 . 

BOX 7800 
7036 ?? 

7038 
DOES USER 
SELECT 6 ? YES 

" TO REPEAT THESE 
CHOICES PRESS OR 

SAY 6 

NO 
7040 7044 7042 

YES " TO END THIS CALL PRESS 
AR SAY 9 OR HANG UP 

DOES USER 
SELECT 9 OR 
HANG UP 

THE CALL IS 
TERMINATED . 

NO 
7048 7046 

" TO BE CONNECTED TO A DIRECTIONAL ASSISTANCE 
OPERATOR PRESS OR SAY O , 

OR STAY ON THE UNE . " 

USERS CALL IS FORWARDED TOA 
LIVE OPERATOR FOR ASSISTANCE . 
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FIG . 71 
7102 

7104 
7100 
" PLEASE DIAL OR SPEAK THE 

AREA CODE AND PHONE 
NUMBER OF YOUR DESIRED 
DESTINATION TO RECENE 

DIRECTIONS TO THAT 
LOCATION . " 

USER DIALS OR SPEAKS 
THE AREA CODE AND 

PHONE NUMBER TO THE 
DESIRED DESTINATION . 

YES DOES USER 
DIAL PHONE 
NUMBER ? 

?? 

7108 7106 7110 

?? YES DOES 
USER SPEAK 

PHONE 
WUMBER ? 

VOICE RECOGNITION 
PROGRAM WITHIN 
THE DAN CONVERTS 
WORDS TO TEXT . 

NUMBER IS MATCHED AGAINST 
NUMBERS WITHIN DATABASE 

OF BUSINESS AND 
RESIDENTIAL LISTINGS 

7112 7114 
TEXT IS MATCHED AGAINST 

NUMBERS WITHIN 
DATABASE OF BUSINESS 

AND RESIDENTIAL LISTINGS 

THE AUTOMATED TELEPHONE 
SYSTEM TELLS THE CALLER 

" WE HAVE LOCATED " X " 
POSSIBLE MATCH ( S ) " 

7116 7120 7118 

YES 
" FOR DIRECTIONS TO " L - 1 " , 
LOCATED AT * A - 1 " WITH A 
PHONE NUMBER OF " P - 1 " , 

PRESS OR SAY 1 " 

DOES USER 
SELECT 1 ? 

USERS CHOICE IS 
LOGGED , CO TO FIG . 

75 , BOX 7500 

NO 
7122 7124 

YES DOES USER 
SELECT 4 ? 

" TO REPEAT LISTING ( S ) 
PRESS OR SAY 4 " 

NO 

7126 7130 7128 
YES " TO REQUEST A NEW 

LISTING PRESS OR SAY 5 * 
DOES USER 
SELECT 57 

CO TO FIG . 
70 , BOX 
7006 

7132 
NO 

7134 ) 
USER IS FORWARDED TO A LIVE 
OPERATOR FOR ASSISTANCE . 

" TO BE CONNECTED TO A DIRECTIONAL ASSISTANCE 
OPERATOR , PRESS O OR STAY ON THE LINE . " 
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FIG . 72 
7202 7204 7200 

" PLEASE SPEAK THE 
NAME OF THE BUSINESS 

OR RESIDENCE YOU 
WISH TO FIND . " 

USER SPEAKS NAME OF 
DESIRED BUSINESS OR 

PERSON 

VOICE INTERFACE AND 
MAPPING WITHIN THE DAN 
CONVERTS WORDS TO TEXT . 

THE AUTOMATED TELEPHONE 7206 
TEXT TS MATCHED AGAINST 
NAMES WITHIN DATABASE 

OF BUSINESS AND 
RESIDENTIAL LISTINGS 

SYSTEM TELLS THE CALLER 
WE HAVE LOCATED " X " 
POSSIBLE MATCH ( S ) " . 

7212 212 7210 
FOR DIRECTIONS TO " L - 1 " , 
LOCATED AT " A - 1 " WITH A 
PHONE NUMBER OF " P - 1 " 

PRESS OR SAY 1 " 

YES DOES USER 
SELECT 1 ? 

7214 
USERS CHOICE IS 
LOGGED , GO TO 
FIG . 75 , BOX 7500 

NO 
7216 
FOR DIRECTIONS TO " L - 2 " , 
LOCATED AT " A - 2 * WITH A 
PHONE NUMBER OF " P - 2 " , 

PRESS OR SAY 2007 

7218 
DOES USER 
SELECT 2 ? 

YES 
7220 
USERS CHOICE IS 
LOGGED , CO TO 
FIG . 75 , BOX 7500 

NO 
· 7226 7224 7222 

" FOR DIRECTIONS TO " L - 3 " , 
LOCATED AT " A3 " WITH A 
PHONE NUMBER OF " P - 3 " . 

PRESS OR SAY 3 

YES DOES USER 
SELECT 3 ? 

USERS CHOICE IS 
LOGGED , GO TO 
FIG . 75 , BOX 7500 

NO 

7228 7230 
DOES USER 
SELECT 4 ? 

" TO REPEAT LISTING ( S ) 
PRESS OR SAY 4 " YES 

NO 

7232 7236 

" TO REQUEST A NEW USTING 
PRESS OR SAY 5 " 

YES 
7234 . 

DOES USER 
SELECT 5 ? 

GO TO FIG . 
70 , BOX 
7008 

NO 

7238 
" TO BE CONNECTED TO A DIRECTIONAL ASSISTANCE 

OPERATOR , PRESS O OR STAY ON THE LINE . " 

7240 
USER IS FORWARDED TO A LIVE 
OPERATOR FOR ASSISTANCE . 
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7302 7304 FIG . 73 7300 
" PEASE SPEAK THE 
CATEGORY OF THE 

BUSINESS YOU WISH TO 
FIND . " 

USER SPEAKS NAME OF 
DESIRED BUSINESS 

CATEGORY 

VOICE INTERFACE AND MAPPING 
WITHIN THE DAN CONVERTS 

WORDS TO TEXT . 

7308 
YES 

7306 
TEXT IS MATCHED AGAINST 

CATEGORIES WITHIN THE DATABASE OF 
BUSINESS USTINGS CORRESPONDING 

TO THE USER'S LOCATION 

TS THE REQUESTED 
CATEGORY FOUND ? 

7312 , 
THE AUTOMATED TELEPHONE SYSTEM 
TELLS THE CALLER " WE HAVE LOCATED 

" X " POSSIBLE MATCH ( S ) " 

?? 
7310 
THE CORRESPONDING LISTINGS 
ARE THEN SORTED ACCORDING 
TO THEIR DISTANCE FROM THE 

USERS LOCATION . 

73167 YES 
7314 
" FOR DIRECTIONS TO " L - 1 " , 
LOCATED AT A - 1 " WITH A 
PHONE NUMBER OF " P - 1 " 

PRESS ORSAY 1 " 

DOES USER 
SELECT 1 ? 

7318 
USERS CHOICE IS 
LOGGED , CO TO 
FIG . 75 , BOX 7500 

NO 
7324 7320 

" FOR DIRECTIONS TO'L - 2 " , 
LOCATED AT " A - 2 " WITH A 
PHONE NUMBER OF " P - 2 " , 

PRESS OR SAY 2 " 

7322 
DOES USER 
SELECT 2 ? 

YES USERS CHOICE IS 
LOGGED , GO TO 
FIG . 75 , BOX 7500 

NO 

7328 7326 
" FOR DIRECTIONS TO " C - 3 " , 
LOCATED AT " A - 3 " WITH A 
PHONE NUMBER OF " P - 3 " . 

PRESS OR SAY 31 

YES DOES USER 
SELECT 3 ? 

7330 
USERS CHOICE IS 
LOGGED , COTO 
FIG . 75 , BOX 7500 

NO 

7332 7336 
7334 

YES DOES USER 
SELECT 47 

" TO REPEAT LISTING ( S ) 
PRESS OR SAY 4 " 

" NO LISTINGS WERE 
FOUND IN THIS 
CATEGORY 

NO 

-7338 

" TO REQUEST A NEW 
LISTING PRESS OR 

SAY 5 " 

7342 7340 
GO TO FIG . YES DOES USER 
70 , BOX SELECT 5 ? 
7006 

NO 
7344 
" TO BE CONNECTED TO A DIRECTIONAL ASSISTANCE 

OPERATOR , PRESS O OR STAY ON THE LINE . " 

7346 

USER IS FORWARDED TO A LIVE 
OPERATOR FOR ASSISTANCE . 
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FIG . 74 7404 7400 
" PLEASE SPEAK THE COMPLETE 
STREET ADDRESS INCLUDING 

CITY AND STATE TO RECENE THE 
PHONE NUMBER AND DIRECTIONS 

TO THAT ADDRESS . " 

7402 
USER SPEAKS 
ADDRESS OF 
DESIRED 

BUSINESS OR 
PERSON 

VOKE INTERFACE AND 
MAPPING WITHIN THE 
DAN CONVERTS WORDS 

TO TEXT . 

OMATED TELEPHONE 7406 
TEXT IS MATCHED AGAINST 

ADDRESSES WITHIN 
DATABASE OF BUSINESS 
AND RESIDENTIAL USTINGS 

7408 
THE AUTOMAT 
SYSTEM TELLS THE CALLER 

" WE HAVE LOCATED " X " 
POSSIBLE MATCH ( S ) " 

7414 7410 
" FOR DIRECTIONS TO " L - 7 " , 
LOCATED AT " A - 1 " WITH A 
PHONE NUMBER OF " P - 1 " 

PRESS ORSAY 1 " 

7412 
DOES USER 
SELECT 1 ? 

YES USERS CHOICE IS 
LOGGED , CO TO 
FIG . 75 , BOX 7500 

NO 

7420 7418 
7416 
" FOR DIRECTIONS TO " L - 2 " , 
LOCATED AT " A - 24 WITH A 
PHONE NUMBER OF * P - 2 " , 

PRESS OR SAY 2 " 

YES DOES USER 
SELECT 27 

USERS CHOICE IS 
LOGGED , CO TO 
FIG . 75 , BOX 7500 

?? 
7426 7422 

FOR DIRECTIONS TO " L - 3 “ , 
LOCATED AT " A - 3 " WITH A 
PHONE NUMBER OF " P - 3 " , 

PRESS OR SAY 3 " 

7424 
DOES USER 
SELECT 3 ? 

YES USERS CHOICE IS 
LOGGED , GO TO 
FIG . 75 , BOX 7500 

NO 
7428 7430 

DOES USER 
SELECT 47 

" TO REPEAT LISTING ( S ) 
PRESS OR SAY 4 " YES 

NO 

7432 7436 7434 
YES " TO REQUEST A NEW LISTING 

PRESS OR SAY 5 " 
DOES USER 
SELECT 5 ? 

CO TO FIG . 
70 , BOX 
7006 

NO 
7438 

" TO BE CONNECTED TO A DIRECTIONAL ASSISTANCE 
OPERATOR , PRESS O OR STAY ON THE LINE . " 

7440 
USER IS FORWARDED TO A LIVE 
OPERATOR FOR ASSISTANCE . 
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7504 7502 FIG . 75 

YES 

7500 
" TO RECEIVE 

DIRECTIONS BASED ON 
FASTEST TRAVEL TIME 
WITH CURRENT TRAFFIC 

CONDITIONS 
PRESS OR SAY 1 

7506 

DOES 
USER 
SELECT 

1 ? 

THE TRAFFKC MONITORING AND ROUTING 
SOFTWARE PLOTS USERS LOCATION AND THE 

LOCATION OF THE SELECTED DESTINATION AND 
DETERMINES A SELECTED NUMBER OF POSSIBLE 
LOGKAL ROUTES . THE ROUTES ARE SENT TO THE 

ROUTE PLANNING PROGRAM 
?? 

CO TO FIG . 76 , 
BOX 7600 

7514 
TO CONTINUE WITH THESE 

DIRECTION AND RECEIVE THE 
TRAVEL PLAN , PRESS AR SAY 9 " 

7508 
THE TRAFFIC MONITORING AND ROUTING 
PLSOFTWARE QUERIES THE ULD TO 

EXAMINE THE FLOW OF TRAFFIC BASED ON 
THE MOVEMENT AND DENSITY OF WCD AND 
CALCULATES THE FASTEST ROUTE BASED 
ON AVALIBLE INFORMATION INCLUDING 
TRAFFIC MOVEMENT , SPEED LIMITS , 

DISTANCE . 
7530 YES 7516 

NO YES 
DOES 
USER 
SELECT 

2 ? 

DOES 
USER 
SELECT 

1 ? 

7510 
FUPON DETERMINING THE FASTEST ROUTE 

TE ROUTING PROGRAM THEN 
CALCULATES DIRECTION , DISTANCE AND 

ESTIMATES TRAVEL TIME 

NO 

7528 

" TO REPEAT THE PREVIOUS 
INFORMATION PRESS ORSAY 

2 

7512 
THE AUTOMATED TELEPHONE SYSTEM 

THEN INFORMS THE USER YOUR 
DESTINATION IS " X " MILES " NORTHSOUTH 
AND MY MILES " EASTMEST " , WITH AN 
ESTIMATED DRIVING DISTANCE OF 
MILES . CURRENT TRAVEL TIME IS 

ESTIMATED AT " Z " MINUTES " . 

7518 
7532 

" TO RETURN TO THE MAIN 
MENU OR TO ENTER A NEW 
DESTINATION , PRESS OR SAY 

3 " " TO REPEAT THESE DIRECTIONS AT ANY 
TIME , PRESS OR SAY 9. THE DIRECTIONS 

ARE AS FOLLOWS , " XXXXXXX 
7534 7522 

?? DOES 
USER 
SELECT 

37 

DOES 
USER 
SELECT 

NO 7520 
TO BE NOTIFIED WHEN TO TURN , WHEN 
THE FASTEST ROUTE CHANGES DUE TO 

TRAFFIC , OR TO RECEIVE A MAP . 
PRESS OR SAY 1 

1 ? 

YES 7524 YES 
7536 

GO TO FIG . 79 , 
BOX 7900 

7526 
" THANK YOU FOR USING DIRECTION 
ASSISTANCE SERVICES " CALL ENDS . 

GO TO FIG . 70 , 
BOX 7006 
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7600 7604 FIG . 76 7602 

YES 
" TO RECEIVE 

DIRECTIONS BASED ON 
SHORTEST TRAVEL 

DISTANCE 
PRESS OR SAY 2 " 

DOES 
USER 
SELECT 

2 ? 

THE TRAFFIC MONITORING AND ROUTING 
SOFTWARE PLOTS USERS LOCATION AND THE 

LOCATION OF THE SELECTED DESTINATION AND 
DETERMINES A SELECTED NUMBER OF POSSIBLE 
LOGKCAL ROUTES . THE MAPPING PROGRAM THEN 
DETERMINS THE SHORTEST ROUTE BY DISTANCE . 

NO 7606 
CO TO FIG . 77 , 

BOX 7700 

7610 7614 
" TO CONTINUE WITH THESE 
DIRECTION AND RECEIVE THE 
TRAVEL PLAN , PRESS OR SAY 9 " 

UPON DETERMINING THE SHORTEST 
ROUTE , THE ROUTING SOFTWARE THEN 
CALCULATES DIRECTION , DISTANCE AND 

ESTIMATES TRAVEL TIME 7630 YES 7616 

NO 
DOES 
USER 
SELECT 

YES 
DOES 
USER 
SELECT 

1 ? 2 ? 

NO 
7628 
" TO REPEAT THE PREVIOUS 
INFORMATION PRESS ORSAY 

20 

7612 
THE AUTOMATED TELEPHONE SYSTEM 

THEN INFORMS THE USER " YOUR 
DESTINATION IS " X " MILES " NORTHSOUTH 
AND MY MILES " EASTMEST " , WITH AN 
ESTIMATED DRMING DISTANCE OF " wm 

MILES . DRMING TRAVEL TIME IS 
ESTIMATED AT " Z MINUTES " 

7632 
" TO RETURN TO THE MAN 
MENU OR TO ENTER A NEW 
DESTINATION , PRESS OR SAY 

31 

7618 
" TO REPEAT THESE DIRECTIONS AT ANY 

TIME PRESS 9 ORSAY REPEAT . THE 
DIRECTIONS ARE AS FOLLOWS , 

" XXXXXXX " 
7634 7622 

?? NO 7620 DOES 
USER 
SELECT 

3 ? 

DOES 
USER 
SELECT 

1 ? TO RECEIVE TRAVEL PLANS , OR A MAP , 
PRESS ORSAY 1 

YES 7624 YES 

7636 7626 
GO TO FIG . 79 , 
BOX 7900 GO TO FIG . 70 , 

BOX 7006 

" THANK YOU FOR USING DIRECTIONAL 
ASSISTANCE SERVICES " CALL ENDS . 
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FIG . 77 
7700 7704 

" TO BE CONNECTED 
TO YOUR SELLECTED 

LISTING 
PRESS OR SAY 3 " 

7702 
DOES 
USER 
SELECT 

37 

YES USER IS 
CONNECTED TO THE 
SELECTED LISTING 

NO 
7706 7710 

7708 
DOES 
USER 
SELECT 

4 ? 

" TO REPEAT THESE 
CHOICES , 

PRESS OR SAY 4 " 
YES CO TO FIG . 75 , BOX 

7500 

NO 
7712 7716 

: 

7714 
DOES 
USER 
SELECT 

5 ? 

" TO RETURN TO THE 
MAIN MENU OR TO 
ENTER A NEW 

DESTINATION , PRESS 
OR SAY 5 " 

YES GO TO FIG . 70 , BOX 
7006 

NO 

7718 

GO TO FIG . 70 , BOX 
7046 
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7800 7810 FIG . 78 

" PLEASE DIAL THE AREA 
CODE AND PHONE 

NUMBER OF THE WCD 
YOU WANT TO LOCATE " 

7808 
THE WCD YOU ARE TRYING TO 

LOCATE CAN NOT BE FOUND AT 
THIS TIME . PLEASE RECORD A 
MESSAGE FOR THIS USER , OR 

PRESS 4 " FOR MORE 
OPTIONS . " 

GO TO FIG . 9 , BOX 932 
IF USER SELECTS " 4 " 

THE DANS VOCE MAIL SYSTEM 
RECORDS CALLERS MESSAGE . THE 

DAN SEARCHES FOR THE WCD 
PERIODICALLY . WHEN THE WCD IS 
LOCATED THE DAN CALLS THE WCD 

AND PLAYS THE RECORDED 
MESSAGE 

NO 7812 
7806 7802 

NO DOES USER 
DIAL PHONE 
NUMBER ? 

YES IS THE PHONE NUMBER 
LOCATED ? 

THE AUTOMATED TELEPHONE 
SYSTEM TELLS THE CALLER WE 

HAVE LOCATED THE PHONE 
NUMBER XX - XXX - XXXX 

YES 
7804 7814 
NUMBER IS MATCHED AGAINST 
NUMBERS WITHIN WIRELESS 
COMMUNICATIONS NETWORK'S 
USER LOCATION DATABASE . 

" FOR CURRENT LOCATION OF THE 
WIRELESS COMMUNICATION 
DEVICE , PRESS OR SAY 1 " 

7820 
7816 

DOES USER 
NO SELECT 17 

YES 

7818 
THE DANS GEOGRAPHIC DATABASE MAPPING 

SOFTWARE CRISS CROSS LATLONG 
GEOGRAPHIC DATABSE THEN CONVERTS THE 
LONGITUDE AND LATIDUDE COORDINATES 
PROVIDED BY THE WCN ULD TO A STREET 

ADDRESS FORMAT . 

" THE WCD IS 
CURRENTLY 
LOCATED AT 

7822 
7824 

YES " TO REPEAT THIS 
LOCATION , 

PRESS OR SAY 2 " 
DOES USER SELECT 27 

?? 
7826 

7828 YES " TO RECEIVE A MAP THE 
THE WCD'S LOCATION OR 

TO TRACK THIS WCD , PRESS 
OR SAY 3 " 

DOES USER SELECT 37 
USERS CHOICE IS 
LOGGED , GO TO 
FIG . 79 , BOX 7900 

?? 
7832 7836 

7834 
YES TO REQUEST A NEW 

LISTING PRESS OR SAY 4 " DOES USER SELECT 4 ? GO TO FIG . 70 , 
BOX 7006 

NO 
7840 7838 

" TO BE CONNECTED TO A DIRECTIONAL 
ASSISTANCE OPERATOR , PRESS O OR 

STAY ON THE LINE . " 
USER IS FORWARDED TO A UVE 
OPERATOR FOR ASSISTANCE 
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7900 
7902 

YES 
TO HAVE A MAP AND 

TRAVEL PLANS SONT TO 
YOUR WCD VIA A PAGE . 

PRESS OR SAY 1 " 

FIG . 79 7904 
QAN SEKS MAP AND TRAVEL PLUS TO 

STANDARDZATION CONVERSION 
HARDWARD / SOFTWARE , THEN TO WCO VA A 
DIGITAL PAGE MAP AND TRAVEL PLANS ARE 
UPDATED AS NEEDED DR AS REQUESTED BY 

USER OR DAN . 

DOES USER 
SELECT 17 

NO 
7906 

7908 

YES 
TO HAVE A MAP AND 

TRAVEL PLANS SENT TO 
YOUR E - MAIL ASSRESS , 

PRESS OR SAY 2 

DOES USER 
SELECT 27 

7910 
DAN SENDS MAP AND TRAVEL PLANS TO 

STANDARD CANON CONVERSION 
HARDWARD SOFTWARE , THEN TO USER'S E 
MAIL USER ENTERS E - HAL ADDRESS VA 
KEYPAD KEYBOARO , VOICE RECOGNITION , 
ETC. MAN TRAVA PLMS ARE UPDATED 
AS NEEDED OR AS REQUESTED BY USER OR 

QAN , 
NO 

7912 7916 
7914 

YES 
" TO HAVE THE MAP AND 
TRAVEL PLANS SENT TO 
YOUR FAX , PRESS OR 

SAY 3 

DOES USER 
SELECT 3 ? 

DAN SENOS W MOTRAVA PUS TO 
STANDARDIZATION CONVERSION 

HAROWARDSOFTWARE , THEN TO USER'S FAX 
MACHINE USER ENTER THEIR FAX NUMBER 

INTO DAN MAP AND TRAVA PLANS ARE 
UPOATEO AS NEEDED OR AS REQUESTED BY 

USER OR DAN . 
ND 

7918 7922 
7920 

YES 
" TO TRACK A WCD AND 
HAVE A MAP OF THEIR 
LOCATION SENT TO 

YOUR , WCO , E - MAIL OR 
FAX , PRESS OR SAY 4 " 

DOES USER 
SELECT 47 

DAN SENDS LOCATION AND MAP TO 
STANDARDIZATION CONVERSION 

HAROWARD SOFTWARE , THEN TO USER'S 
WCD , E - MAIL OR FMX , DEPENDING ON USERS 

CHOICE , USER ENTERS RECEMING WCO . 
NUMBER , E - MAIL ADDRESS , OR FAX NUMBER 
VA KEYPADKEYBOARO , VOICE RECOGNITION , 
ETC , MAP AND TRAVEL PLANS ARE UPDATED 
AS NEEDED OR AS REQUESTED BY USER OR 

OAN 
NO 

7924 7928 7926 
" TO REPEAT THESE 

CHOICES , PRES OR SAY YES DOES USER 
SELECT 37 USER IS RETUNED TO FIG . 79 , BOX 7900 

N 
7930 7934 

" TO RETURN TO THE 
MAIN MENU , 

PRES ORSAY 6 

7932 
DOES USER 
SELECT 67 

YES 
USER IS RETUNED TO FIG . 70 , BOX 7006 

NO 
7938 
USER IS RETURNED TO 

FIG . 70 , BOX 7046 
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TRAFFIC MONITORING AND ROUTING 
SOFTWARE PROCESS FLOWCHART 

FIG . 80 

8000 

TRAFFIC MONITORING AND ROUTING 
SOFTWARE'S MAPPING PROGRAM PLOTS 

USER'S LOCATION 

8002 
TRAFFIC MONITORING AND ROUTING 

SOFTWARE'S MAPPING PROGRAM PLOTES 
USER'S DESIRED DESTINATION , OR 

DESTINATIONS IN THE CASE OF MULTIPLE 
DESTINATIONS 

8004 

TRAFFIC MONITORING AND ROUTING 
SOFTWARE DETERMINES POSSIBLE LOGICAL 

ROUTES 

8006 
TRAFFIC MONITORING AND ROUTING 

SOFTWARE EXAMINE MOVEMENT OF WCD'S 
THAT ARE TRAVELING THE POSSIBLE LOGICAL 

ROUTES 

8008 
TRAFFIC MONITORING AND ROUTING 

SOFTWARE CALCULATES ESTIMATES TRAVEL 
TIME FOR EACH POSSIBLE LOGICAL ROUTE IN 
ORDER OF SHORTEST DISTANCE TO LONGEST 

DISTANCE 

8010 

TRAFFIC MONITORING AND ROUTING 
SOFTWARE INFORMS THE USER OF THE 
SHORTEST OR FASTEST ROUTE ( AS PER 

USER'S REQUEST ) AND SENDS TRAVEL PLAN 
AND MAPS TO THE USER IF REQUESTED IN 

THE FORM THEY WERE REQUESTED ( PAGE , E 
MAIL , FAX ) 
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DIRECTIONAL ASSISTANCE NETWORK STRUCTURE FIG . 81 
8100 

8110 8105 
VOICE 

INTERFACE 
SOFTWARE 

VOICE 
MAPPING 
SOFTWARE 

8115 

8165 
DEVICE 

LOCATION 
SOFTWARE 1 U 

8160 
STANDARDIZATION 
AND CONVERSION 
SOFTWAREMARD 

WARE 

EXTERNAL 
NETWORK 

CONNECTION 

8101 
PRIMARY 
LOGIC 

SOFTWARE 

8120 

ROUTING 
SOFTWARE 

8155 
GEOGRAPHIC 
DATABASE 
MAPPING 
SOFTWARE 

8130 8125 

DATA 
INTERFACE 
SOFTWARE 

TRAFFIC 
MONITORING 
SOFTWARE 

8150 

8135 8140 
CRISS - CROSS 
LATLONG 

GEOGRAPHIC 
DATABASE EXTERNAL 

DAN QUERY 
INTERFACE 
SOFTWARE 

8170 
EXTERNAL 

CONNECTIONS 
TO QUERY 
DEVICE 

COMPUTER 
SYSTEM 

8145 

PSTN PHONE 
LOCATION 
DATABASE 
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PRIMARY EMBODIMENT'S LOCATION ON A TYPICAL 2 / 3G 
CELLULAR NETWORK FIG . 82 

8205 
WIRELESS 8220 

COMMUNICATIONS 8145 DEVICE 8212 
PSTN PHONE 
LOCATION 
DATABASE 8202 
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108 138 142 ) PSTN BTS VIA 
LAND LINES 

8232 
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8227 
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BIS 

BIS 8247 
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USER LOCATION 
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8100 8257 8260 
DAN 

INTERNET 



Patent Application Publication Jul . 16 , 2020 Sheet 86 of 90 US 2020/0228921 A1 

PRIMARY EMBODIMENT'S ALTERNATE LOCATION ON A 
TYPICAL 2 / 3G CELLULAR NETWORK FIG . 83 
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DAN INTERNET 
8310 



Patent Application Publication Jul . 16 , 2020 Sheet 87 of 90 US 2020/0228921 A1 

PRIMARY EMBODIMENT'S ALTERNATE LOCATION # 2 ON A 
TYPICAL 2 / 3G CELLULAR NETWORK FIG . 84 8205 

WIRELESS 
COMMUNICATIONS 8145 8220 

DEVICE 8212 PSTN PHONE 
LOCATION 
DATABASE 8202 

8100 
138 108 

142 BTS DAN PSTN 
8410 VIA 

LAND LINES 
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SIS 

8222 
206 

8227 
130 BSC 

BIS 
BIS 

8247 
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900 
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DAN LINKING SOFTWARE FIG . 85 
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Traffic Time Calculation Performance Based on Variable a 

FIG . 86 

82 b is equal to the amount of time it would take for vehicle to travel 
the geographic segment under normal conditions . 
a is an experimentally determined scaling factor 

DI : = 1 Dr is equal to the Density Ratio , which in the example is 3 . 

Dr.B f ( a ) : iske 

Time vs. alpha 73.891 . 20 

60 

f ( a ) Time 40 

20 

0 

2 4 6 8 10 
, 10 0 
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Traffic Time Calculation Performance Based on Variable Traffic Density Ratio 

FIG . 87 

B - 1 b is equal to the amount of time it would take for vehicle to travel 
the geographic segment under normal conditions . It is 1 for this example . 
a is an experimentally determined scaling factor . It is 1 for this example 
Dr is equal to the Density Ratio , which in the example is 3 . 
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WIRELESS NETWORK AND METHOD FOR 
SUGGESTING CORRECTIVE ACTION 
BASED ON PERFORMANCE AND 

CONTROLLING ACCESS TO LOCATION 
INFORMATION 

[ 0001 ] The present application is a Continuation of U.S. 
patent application Ser . No. 16 / 557,277 filed on Aug. 30 , 
2019 and published as U.S. Patent Application Publication 
No. 20200015039 on Jan. 9 , 2020 , which is a Continuation 
of U.S. patent application Ser . No. 16 / 116,215 filed on Aug. 
29 , 2018 and issued as U.S. Pat . No. 10,448,209 on Oct. 15 , 
2019 , which is a Continuation of U.S. patent application Ser . 
No. 15 / 880,852 filed on Jan. 26 , 2018 and issued as U.S. Pat . 
No. 10,390,175 on Aug. 20 , 2019 , which is a Continuation 
of U.S. patent application Ser . No. 15 / 717,138 filed on Sep. 
27 , 2017 and issued as U.S. Pat . No. 9,918,196 on Mar. 13 , 
2018 , which is a Continuation of U.S. patent application Ser . 
No. 15 / 468,265 filed on Mar. 24 , 2017 and issued as U.S. 
Pat . No. 9,888,353 on Feb. 6 , 2018 , which is a Continuation 
of U.S. patent application Ser . No. 15 / 297,222 , filed on Oct. 
19 , 2016 , and issued as U.S. Pat . No. 9,642,024 on May 2 , 
2017 , which is a Continuation of U.S. patent application Ser . 
No. 14 / 642,408 , filed on Mar. 9 , 2015 and issued as U.S. Pat . 
No. 9,510,320 on Nov. 29 , 2016 , which is a Continuation of 
U.S. patent application Ser . No. 11 / 505,578 , filed on Aug. 
17 , 2006 and issued as U.S. Pat . No. 8,977,284 on Mar. 10 , 
2015 , which is a Continuation - in - part of U.S. patent appli 
cation Ser . No. 10 / 255,552 , filed on Sep. 24 , 2002 and 
published as U.S. Patent Publication No. 20030134648 on 
Jul . 17 , 2003 , and claims priority thereto under 35 U.S.C. S 
120. U.S. patent application Ser . No. 10 / 255,552 claims 
priority under 35 U.S.C. $ 119 ( e ) to U.S. Provisional Patent 
Application Ser . No. 60 / 327,327 filed on Oct. 4 , 2001 , U.S. 
Provisional Patent Application Ser . No. 60 / 383,528 filed on 
May 28 , 2002 , U.S. Provisional Patent Application Ser . No. 
60 / 352,761 filed on Jan. 29 , 2002 , U.S. Provisional Patent 
Application Ser . No. 60 / 335,203 filed on Oct. 23 , 2001 , U.S. 
Provisional Patent Application Ser . No. 60 / 383,529 filed on 
May 28 , 2002 , U.S. Provisional Patent Application Ser . No. 
60 / 391,469 filed on Jun . 26 , 2002 , U.S. Pro ional Patent 
Application Ser . No. 60 / 353,379 filed on Jan. 30 , 2002 and 
U.S. Provisional Patent Application Ser . No. 60 / 381,249 
filed on May 16 , 2002. The disclosures of all of the above 
referenced U.S. patent applications are incorporated herein 
by reference . 

interest in using existing infrastructures of wireless networks 
100 for locating people and / or objects in a cost effective 
manner . Such a capability would be invaluable in a variety 
of situations , especially in emergency or crime situations . 
Due to the substantial benefits of such a location system , 
several attempts have been made to design and implement 
such a system . Systems have been proposed that rely upon 
signal strength and triangulation techniques to permit loca 
tion include those disclosed in U.S. Pat . Nos . 4,818,998 and 
4,908,629 to Apsell et al . ( “ the Apsell patents ” ) and U.S. Pat . 
No. 4,891,650 to Sheffer ( " the Sheffer patent ” ) . However , 
these systems have drawbacks that include high expense in 
that special purpose electronics are required . 
[ 0004 ] Furthermore , the systems are generally only effec 
tive in line - of - sight conditions , such as rural settings . Radio 
wave multipath , refractions and ground clutter cause sig 
nificant problems in determining the location of a signal 
source in most geographical areas that are more than 
sparsely populated . Moreover , these drawbacks are particu 
larly exacerbated in dense urban canyon ( city ) areas , where 
errors and / or conflicts in location measurements can result in 
substantial inaccuracies . 
[ 0005 ] Another example of a location system using time 
difference of arrival ( TDOA ) and triangulation for location 
are satellite - based systems , such as the military and com 
mercial versions of the global positioning satellite system 
( GPS ) . GPS can provide accurate position from a time - based 
signal received simultaneously from at least three satellites . 
A ground - based GPS receiver at or near the object to be 
located determines the difference between the time at which 
each satellite transmits a time signal and the time at which 
the signal is received and , based on the time differentials , 
determines the object's location . However , the GPS is 
impractical in many applications . The signal power levels 
from the satellites are low and the GPS receiver requires a 
clear , line - of - sight path to at least three satellites above a 
horizon greater than about 60 degrees for effective opera 
tion . Accordingly , inclement weather conditions , such as 
clouds , terrain features , such as hills and trees , and buildings 
restrict the ability of the GPS receiver to determine its 
position . Furthermore , the initial GPS signal detection pro 
cess for a GPS receiver can be relatively long ( i.e. , several 
minutes ) for determining the receiver's position . Such 
delays are unacceptable in many applications such as , for 
example , emergency response and vehicle tracking . Addi 
tionally there exists no one place that this location informa 
tion is stored such that a plurality of wireless devices 104 
could be located on a geographic basis . 

FIELD OF THE INVENTION 

[ 0002 ] The present invention is directed generally to a 
system and method for providing navigation using mobile 
wireless devices , and more specifically to a mobile wireless 
device having both on - line and off - line navigation capabili 
ties . 

Summary of Factors Affecting RF Propagation 

BACKGROUND OF THE INVENTION 
[ 0003 ] Wireless networks 100 are becoming increasingly 
important worldwide . Wireless networks 100 are rapidly 
replacing conventional wire - based telecommunications sys 
tems in many applications . Cellular radio telephone net 
works ( “ CRT ” ) , and specialized mobile radio and mobile 
data radio networks are examples . The general principles of 
wireless cellular telephony have been described variously , 
for example in U.S. Pat . No. 5,295,180 to Vendetti , et al . , 
which is incorporated herein by reference . There is great 

[ 0006 ] The physical radio propagation channel perturbs 
signal strength , causing rate changes , phase delay , low signal 
to noise ratios ( e.g. , ell for the analog case , or Ey / no , RF 
energy per bit , over average noise density ratio for the digital 
case ) and doppler - shift . Signal strength is usually charac 
terized by : 

[ 0007 ] Free space path loss ( Lp ) 
[ 0008 ] Slow fading loss or margin ( Lslow ) 
[ 0009 ] Fast fading loss or margin ( fast ) 

[ 0010 ] Loss due to slow fading includes shadowing due to 
clutter blockage ( sometimes included in 1.p ) . Fast fading is 
composed of multipath reflections which cause : 1 ) delay 
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spread ; 2 ) random phase shift or rayleigh fading , and 3 ) 
random frequency modulation due to different doppler shifts 
on different paths . 
Summing the path loss and the two fading margin loss 
components from the above yields a total path loss of : 

L total = Lp + L slow + Lfast 

[ 0011 ] Referring to FIG . 3 , the figure illustrates key com 
ponents of a typical cellular and PCS power budget design 
process . The cell designer increases the transmitted power 
Pty by the shadow fading margin L slow which is usually 
chosen to be within the 1-2 percentile of the slow fading 
probability density function ( PDF ) to minimize the prob 
ability of unsatisfactorily low received power level Prx at 
the receiver . The Pry level must have enough signal to noise 
energy level ( e.g. , 10 dB ) to overcome the receiver's internal 
noise level ( e.g. , -118 dBm in the case of cellular 0.9 GHz ) , 
for a minimum voice quality standard . Thus in the example 
P must never be below -108 dBm , in order to maintain the 
quality standard . Additionally the short term fast signal 
fading due to multipath propagation is taken into account by 
deploying fast fading margin Lfast , which is typically also 
chosen to be a few percentiles of the fast fading distribution . 
The 1 to 2 percentiles compliment other network blockage 
guidelines . For example the cell base station traffic loading 
capacity and network transport facilities are usually 
designed for a 1-2 percentile blockage factor as well . How 
ever , in the worst - case scenario both fading margins are 
simultaneously exceeded , thus causing a fading margin 
overload . 

system logical connections 150 to the PSTN 138. The call 
may also be directly routed to another wireless device 104 
on the wireless network 100 . 
[ 0013 ] From the PSTN 138 , the call is forwarded through 
a connection from the PSTN 138 to communications link 
140 and then to land lines 142. As the call proceeds , the 
words or data from the wireless device user 102 and the 
ultimate person or device at the receiving end of the call , are 
formatted , coded and decoded again and again , in the manor 
described above , throughout the conversation as the conver 
sation or data volleys back and forth . Turning to FIG . 2 is a 
typical third generation ( 3G ) wireless network 200. The only 
major difference between the second generation wireless 
network 100 and third generation wireless network's 200 
architecture is the addition of a packet data service node 
( PDSN ) 202 and in the inner system logical connection 204 
which connects the PDSN 202 to the BSC 118 - B . However , 
It should be noted that the expansions in architecture do not 
affect current implementation of this machine and / or process 
as described by this patent . The methodology is the same as 
in the second generation wireless network 100 ( FIG . 1 ) and 
for completeness the periphery 3G 200 components and 
their logical locations have been shown . 
[ 0014 ] As other technologies in network design emerge , it 
is important to realize that modifications and improvements 
can be made to this design and patent while retaining the 
spirit in which it was written . FIG . 1 and FIG . 2 demon 
strates the logical locations in which this patent applies to 
current technology . It is both obvious and required that some 
changes would have to be made to accommodate future 
technologies and again are understood to be within the spirit 
of this patent . 

RX 

DETAILED DESCRIPTION OF THE PRIOR ART 
Ability to Locate Wireless Device 

[ 0012 ] Turning to FIG . 1 is a typical second - generation 
wireless network 100 architecture designed for a code 
division multiple access ( CDMA ) and is similar for a time 
division multiple access ( TOMA ) or others such as GSM . 
These are all digital systems that may or may not have the 
ability to operate in an analog mode . A general overview of 
the operation of this system will begin when the wireless 
device user 102 initiates a call with the wireless device 104 . 
A wireless device 104 may take the form of a wireless device 
104 , personal digital assistant ( PDA ) , laptop computer , 
personal communications system , vehicle mounted system , 
etc. Radio frequency ( RF ) signal 106 is sent from the 
wireless device 104 to a radio tower and base - station trans 
ceiver subsystem ( BTS ) 300 ( FIG . 3 ) , having a global 
positioning system ( GPS ) receiver 110 - A , 110.8 , or 110 - C as 
part of the BTS . The GPS receiver 302 ( described in FIG . 3 ) 
receives a GPS satellite network signal 112 from the GPS 
satellite network 114 , used by the radio tower with network 
BTS 108 for timing information . That information is used by 
the BTS to synchronize the communications signal and 
allow decoding of the digitized wireless device 104 radio 
frequency signal 106. The call is then carried from the radio 
tower and BTS with GPS receiver 110 • A , 110 - B , or 110 - C 
through a wired link 116 via a T1 , T3 , microwave link , etc , 
to the base station controller ( BSC ) 118 - A with vocording 
120 , CIS 122 , and a backhaul 1 / F 124 , where the call is 
formatted and coded into data packets by the BSS manager 
126 via an intersystem logical connection 128. The call is 
then sent to the switch 130 via intersystem logical connec 
tions 132 , where the call is then forwarded through inter 

[ 0015 ] There are numerous methods for obtaining the 
location of a wireless device 104 , which have been taught in 
the prior art . Most common are in wireless networks 
( CDMA , TOMA , GSM , etc ) . All of these wireless networks 
100 currently use similar hardware , which these patented 
location methods take advantage of . 
[ 0016 ] Referring now to FIG . 3 , details of a typical three 
sector radio tower 110 - A . The BTS 300 with a GPS receiver 
302 are shown . This radio tower 110.A exists in most current 
wireless networks 100 ( FIG . 1 ) and 200 ( FIG . 2 ) and is used 
most commonly . Its inclusion is for completeness of this 
document . 

[ 0017 ] Still referring to FIG . 3 , the typical three sector 
radio tower 110 - A with BTS 300 setup includes a BSC 
118 - A , and 118 - B which is connected to a BTS 300 through 
a T1 116 or a microwave link 304. The GPS has a receiver 
302 that is used in its operation to establish timing infor 
mation for communication synchronization . The radio tower 
110 - A has 3 sectors . Each sector comprises one primary 
receive antenna 306 - A , 308 - A , 310 - A , and one diversity 
receive antenna 306 - C , 308 - C , 310 - C . Each sector also has 
one transmit antenna 306 - B , 308 - B , 310 - B . These receiver 
antennas and transmit antennas are elevated by the radio 
tower pole 312 and connected to the BTS by antenna leads 
314 . 

[ 0018 ] FIG . 4 illustrates the typical footprint characteris 
tics ( side view ) of a typical three - sector radio tower antenna 
110 - A , such as described in FIG . 3. Each sector has a 
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primary lobe 400 ( which corresponds with its primary 
directivity ) , multiple side lobes 402 - A and 402 - B , and 
multiple rear lobes 404 . 
[ 0019 ] FIG . 5 illustrates the typical footprint characteris 
tics ( top view ) of a typical three sector radio tower antenna 
110 - A , such as described in FIG . 3. Each sector has a 
primary lobe 400 ( which corresponds with its primary 
directivity ) , multiple side lobes 402 - A , and 402 - B , and 
multiple rear lobes 404 . 

Location Determined as Follows : 

[ 0027 ] In this case , the wireless device 104 has 
approached a radio tower 110 - A so closely that is talking to 
three sectors on the site . Because , at this proximity , the 
distance 800 - A , 800 - B and 800 - C between the three sectors 
( Sector 1 , Sector 2 , and Sector 3 ) on the radio tower 110 - A 
is so negligible , the accuracy is reduced to predicting the 
wireless device's 104 location with one concentric sphere 
around the radio tower 110 - A , with a radius equaling the 
distance 800 - A , 800-8 , or 800 - C from any site as calculated 
above . Relative direction can be computed using the sector 
( Sector 1 , Sector 2 , or Sector 3 ) with the strongest receive 
power from the wireless device 104 as the likely direction to 
the wireless device 104 ( assuming highly directive antennas 
are being used ) . 
[ 0028 ] The problem with these methods is that they do not 
disclose a means for formatting and structuring the decoded 
data from a plurality of wireless devices 104 into a database 
or other means of collaboration of data . This database could 
create a universal standard that could be accessed by other 
applications such as navigation apparatuses ; wireless net 
works 100 for network tuning purposes ; or many other 
applications . 

SUMMARY OF THE INVENTION 

[ 0020 ] As many other patents go into great depth on 
location - based methods , for completeness , a brief descrip 
tion of the methods preferred by this patent will be dis 
cussed . 
[ 0021 ] FIG . 6 shows general methods for triangulation 
with three radio towers ; 110 - A , 110 - B , and 110 - C . This 
method is covered in numerous other patents but the basic 
idea is included for completeness . 
[ 0022 ] Still referring to FIG . 6 round trip delay ( RTD ) 
from each radio tower and BTS 110 - A , 110 - B and 110 - C is 
used to calculate distance from radio towers to the wireless 
device 104. To calculate distance 600 - A , 600 - B , and 600 - C , 
take the RTD ( unit in seconds ) and multiply by the speed of 
light ( or speed in relative medium of propagation ) and 
divide by two . 

RTD * c / 2.D , D = Distance in meters from tower 
( c = speed of light ) 

Having done so , you can calculate the position , relative to 
the known geological position of the towers 110 - A , 110 - B , 
and 110 - C , of the wireless device 104 . 
[ 0023 ] To calculate position you find the intersection of 
three concentric spheres around each radio tower and BTS 
110 - A , 110 - B , and 110 - C with each radius equaling the 
distance 600 - A , 600 - B , and 600 - C to the wireless device 104 
from that radio tower and BTS . The wireless device 104 
location is the intersection of the three spheres . 
[ 0024 ] FIG . 7 shows a two - tower location finding method 
as taught in the prior art . It is included for completeness of 
this document . It uses two towers 110 - A , and 11 OB with a 
wireless device 104 at distances of 700 - A , and 700 - B . 
[ 0025 ] Because each tower has more than one sector , as 
the wireless device 104 approaches a radio tower 110 - A or 
11 O • B , it may be talking to more than one sector on a single 
radio tower as is illustrated in FIG . 4 , FIG . 5 , and FIG . 6 . 
When this occurs , there is a critical distance below which the 
time it takes for two sectors on a single tower to reach the 
wireless device 104 is indistinguishable due to hardware 
calculation limitations . This would make the distance from 
both sectors ( which are already very close , being located on 
the same tower ) appear the same . In this case you should 
regard the tower as having only one sector , characterized by 
the distance ( equal ) from the two sectors . Now , using this as 
a base you can calculate the location at the wireless device 
104 by examining the intersection on the two spheres ( one 
from each tower ) and the intersection of the vertical plane 
between the two towers 110 - A and 110-8 . This should result 
in a single point and hence the location of the wireless 
device 104 . 
[ 0026 ] FIG . 8 shows a one - tower 110 - A location method . 
It shows a tower ( 3 sectors ) and three distances 800 - A , 
800-8 , 800 - C from a wireless device 104 . 

[ 0029 ] The primary object of the invention is to provide a 
process and machine for transferring acquired geographical 
data , user information , date / time information and / or user 
controlled settings information for a plurality of wireless 
devices 104 to a database providing it as a resource for other 
software applications . 
( 0030 ] Another object of the invention is to provide a user 
location database manager ( ULDM ) 904 ( FIG . 9 ) compris 
ing a machine and process for decoding and converting 
acquired geographical data , user information , date / time 
information and / or user controlled settings information into 
a universal standard which is a practical and usable format 
such as , for example , longitude / latitude for applications in 
other hardware and / or software . 
[ 0031 ] A further object of the invention is to provide a user 
location database ( ULD ) 900 ( FIG . 9 ) comprising a means 
for storing geographical data , user information , date / time 
information , other defined data , and / or user controlled set 
tings information for a plurality of wireless devices 104 . 
[ 0032 ] Yet another object of the invention is to provide a 
user location database coordinator ( ULDC ) 908 ( FIG . 9 ) 
comprising a means for interfacing a plurality of user 
location databases ( ULD ) 900 and allowing remote query of 
data of a herein created network of ULD's 1512 ( FIG . 15 ) 
from individual or a plurality of attached ULD's 1512. A 
further object of the ULDC 908 is to provide a feature for 
redundancy and input / output capable ports for expansion . 
[ 0033 ] Yet another object of the invention is to provide a 
user location database coordinator network ( ULDCN ) 1600 
( FIG . 16 ) comprising a means for querying a plurality of 
user ULD's 1512 and / or ULD's 1512 attached to any ULDC 
908 . 
[ 0034 ] Still yet another object of the invention is to 
provide a means for access by a plurality of “ e - mobility " 
services 144 that could take advantage of the ULD 900 . 
[ 0035 ] Another object of the invention is to provide a 
means for interfacing directly form a BSS manager 126 to 
the user location database manager ( ULDM ) 904 for main 
tenance and direct access of said features . 
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[ 0036 ] Still yet another object of the invention is to 
provide a hierarchy process for query ( HPQ ) comprising a 
means for a user location database coordinator network 
( ULDCN ) 1600 to query a plurality of user location data 
bases coordinators ( ULDC ) 908 in a programmable order so 
as to optimize the query results . 
[ 0037 ] Another object of the invention is to provide a 
hierarchy of user location methods ( HULM ) comprising a 
means for the user location database manager ( s ) to select the 
most accurate location method , from a programmable plu 
rality of location methods , for locating the plurality of 
wireless devices 104 according to variable conditions that 
exist within the wireless network or location information 
from the wireless device 104 including GPS and triangula 
tion . 
[ 0038 ] Another object of the invention is to provide a user 
control setting comprising a means for a privacy flag in the 
ULD 900 database entry for a device to be activated / 
deactivated / semi - active for privacy reasons so that the user's 
location is not monitored or monitored anonymously . 
[ 0039 ] A further object of the invention is to provide for a 
machine / process ULDC 908 for transferring acquired geo 
graphical data , user information , date / time information and / 
or user controlled settings information for a plurality of 
wireless devices 104 that explicitly contain GPS equipment , 
to a database providing it as a resource for other applica 
tions . 
[ 0040 ] Still yet another object of the invention is to 
provide the ULD 900 as database resource for : 

[ 0041 ] Applications such as “ 911 ” emergency crew , 
police , etc. , to track / find wireless devices though 
ULDC 908 queries . 

[ 0042 ] Applications such as wireless network tuning ; in 
order to save engineers some of the time and expense 
required to gather field data , which may be used . 

[ 0043 ] Applications such as navigational mapping pro 
grams and / or apparatus that may be used , for example , 
to aid in mapping vehicle travel routes in order to avoid 
traffic jams and find faster moving routes of travel . 

[ 0044 ] Applications such as a vehicle traffic monitoring 
system , which for example , could be used by emer 
gency vehicles , traffic engineers to monitor traffic , or 
by employers to monitor and track employee travels , 
locations and estimated times of arrival . 

[ 0045 ] Applications such as a resource for a telephone 
recording law database for recording of telephone 
conversations at or near the switch 130 , or on the 
wireless device 104 , to as to comply with recording 
laws of the city , county , state or country . 

[ 0046 ] Applications such as a geographic advertising 
system ( GAS ) resource for targeting advertising ( cou 
pons , sales , special offers , etc. ) offers ( solicitations ) to 
users of wireless devices 102 based on the wireless 
device's 104 location or for users of wireless devices 
102 to query advertising offers , prices for goods and 
services based on the location of the wireless device 
104 . 

[ 0047 ] Other objects and advantages of the present inven 
tion will become apparent from the following descriptions , 
taken in connection with the accompanying drawings , 
wherein , by way of illustration and example , an embodiment 
of the present invention is disclosed . 
[ 0048 ] A machine for transferring acquired data , user 
information , date / time information and / or user controlled 

settings information for a plurality of wireless devices 104 
to a database providing it as a resource for other software 
applications that comprise of : 

[ 0049 ] ULDM 904 having a means for decoding and 
converting the acquired geographical data , user infor 
mation , date / time information and / or user controlled 
settings information into a usable format 

[ 0050 ] ULD 900 comprising a means for storing the 
geographical data , user information , date / time informa 
tion and / or user controlled settings information for the 
plurality of wireless devices 

[ 0051 ] ULDC 908 comprising a means for interfacing a 
plurality of ULD's 1512 and allowing remote query of 
ULD 900 database entries . 

[ 0052 ] A process for transferring the acquired geographi 
cal data , user information , date / time information and / or user 
controlled settings information for the plurality of wireless 
devices 104 to the dynamic database providing it as said 
resource for other applications comprising the steps of 
decoding and converting the acquired geographical data , 
user information , date / time information , other defined data , 
and / or user controlled settings information into a usable 
format for the ULDM 904. Additionally storing the decoded 
and converted geographical data , user information , date / 
time information , other defined data , and / or user controlled 
settings information for the plurality of wireless devices 104 
into the ULD 900. Further , interfacing the plurality of 
ULD's 1512 into the ULDC 908 and any ULDC 908 
network . 
[ 0053 ] The drawings constitute a part of this specification 
and include exemplary embodiments to the invention , which 
may be embodied in various forms . It is to be understood 
that in some instances various aspects of the invention may 
be shown exaggerated or enlarged to facilitate an under 
standing of the invention . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0054 ] FIG . 1 TYPICAL SECOND GENERATION 
WIRELESS NETWORK ARCHITECTURE ( PRIOR ART ) 
[ 0055 ] FIG . 2 TYPICAL THIRD GENERATION WIRE 
LESS NETWORK ARCHITECTURE ( PRIOR ART ) 
[ 0056 ] FIG . 3 TYPICAL THREE SECTOR RADIO 
TOWER CONFIGURATION ( PRIOR ART ) 
[ 0057 ] FIG . 4 TYPICAL FOOTPRINT CHARACTERIS 
TICS OF EACH SECTOR ( SIDE VIEW ) ( PRIOR ART ) 
[ 0058 ] FIG . 5 TYPICAL FOOTPRINT CHARACTERIS 
TICS OF EACH SECTOR ( TOP VIEW ) ( PRIOR ART ) 
[ 0059 ] FIG . 6 THREE TOWER LOCATION METHOD 
( PRIOR ART ) 
[ 0060 ] FIG . 7 TWO TOWER LOCATION METHOD 
( PRIOR ART ) 
[ 0061 ] FIG . 8 SINGLE TOWER LOCATION METHOD 
( PRIOR ART ) 
[ 0062 ] FIG . 9 TYPICAL SECOND GENERATION 
WIRELESS NETWORK ARCHITECTURE WITH 
EMBODIMENTS 
[ 0063 ] FIG . 10 TYPICAL THIRD GENERATION WIRE 
LESS NETWORK ARCHITECTURE WITH EMBODI 
MENTS 
[ 0064 ] FIG . 11 FLOWCHART OF TRACKING WIRE 
LESS DEVICE'S LOCATION 
[ 0065 ] FIG . 12 INTERWORKING BETWEEN BSC , 
SWITCH , AND ULDM 
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[ 0066 ] FIG . 13 USER LOCATION DATABASE COOR 
DINATOR ( MARKET LEVEL QUERY ) 
[ 0067 ] FIG . 14 USER LOCATION DATABASE COOR 
DINATOR FLOWCHART 
[ 0068 ] FIG . 15 GENERIC USER LOCATION DATA 
BASE COORDINATOR COMPONENTS 
[ 0069 ] FIG . 16 USER LOCATION DATABASE COOR 
DINATOR ( MARKET BASED SYSTEM ) 
[ 0070 ] FIG . 17 USER LOCATION DATABASE COOR 
DINATOR NETWORK ( REGION BASED SYSTEM ) 
[ 0071 ] FIG . 18 USER LOCATION DATABASE COOR 
DINATOR NETWORK ( DIRECT SYSTEM ) 
[ 0072 ] FIG . 19 ULDC EXTERNAL QUERY CONNEC 
TIVITY 
[ 0073 ] FIG . 20 HIERARCHY OF LOCATION METH 
ODS 
[ 0074 ] FIG . 21 VALIDATION OF LOCATION METH 
ODS 
[ 0075 ] FIG . 22 E - MOBILITY USER LOCATION DATA 
BASE QUERIES 
[ 0076 ] FIG . 23 RF REMOTE LINK COMPONENTS 
[ 0077 ] FIG . 24 RF REMOTE LINK TO REMOTE 
MOBILE DEVICE 
[ 0078 ] FIG . 25 RF REMOTE LINK NETWORK 
[ 0079 ] FIG . 26 REMOTE MOBILE DEVICE CONTROL 
HARDWARE 
[ 0080 ] FIG . 27 COMPONENTS UTILIZED BY ULDM 
[ 0081 ] FIG . 28 INTER WORKING SYSTEM DIAGRAM 
[ 0082 ] FIG . 29 PHYSICAL REALIZATION OF PRE 
FERRED EMBODIMENTS 
[ 0083 ] FIG . 30 STANDARDIZATION / CONVERSION 
SOFTWARE 
[ 0084 ] FIG . 31 BSC ACCESS CONTROL SOFTWARE 
[ 0085 ] FIG . 32 USER INTERFACE SOFTWARE 
[ 0086 ] FIG . 33 DEVICE LOCATION SOFTWARE 
[ 0087 ] FIG . 34 TARGETING DEVICES TO TRACK 
[ 0088 ] FIG . 35 A PRIMARY ANALYTIC SOFTWARE 
[ 0089 ] FIG . 35 B PRIMARY ANALYTIC SOFTWARE 
( CONTINUED ) 
[ 0090 ) FIG . 35 C PRIMARY ANALYTIC SOFTWARE 
( CONTINUED ) 
[ 0091 ] FIG . 36 MONITORING SOFTWARE FLOW 
CHART 
[ 0092 ] FIG . 37 CASE FILE GENERATION 
[ 0093 ] FIG . 38 A FAULT DIAGNOSIS / CORRECTION 
SOFTWARE 
[ 0094 ] FIG . 38 B FAULT DIAGNOSIS / CORRECTION 
SOFTWARE ( CONTINUED ) 
[ 0095 ] FIG . 38 - C FAULT DIAGNOSIS / CORRECTION 
SOFTWARE ( CONTINUED ) 
[ 0096 ] FIG . 39 CORRELATED MAPPING SOFTWARE 
FLOWCHART 
[ 0097 ] FIG . 40 DISPLAY SOFTWARE FLOWCHART 
[ 0098 ] FIG . 41 FINAL DISPLAY OUTPUT 
[ 0099 ] FIG . 42 PRO - ACTIVE NETWORK TUNING 
SOFTWARE 
[ 0100 ] FIG . 43 ACTIVE WIRELESS UNIT DENSITY 
GEOGRAPHIC ZONING 
[ 0101 ] FIG . 44 ACTIVE WIRELESS UNIT DENSITY 
[ 0102 ] FIG . 45 TERRAIN INTERFERENCE NON - RA 
DIAL ZONING 
[ 0103 ] FIG . 46 TERRAIN INTERFERENCE RADIAL 
DIVIDED ZONING 

[ 0104 ] FIG . 47 TERRAIN INTERFERENCE RADIAL 
DI TIDED BORDER ZONES 
[ 0105 ] FIG . 48 THERMAL PROCESS FLOWCHART 
[ 0106 ] FIG . 49 ACTIVE WIRELESS UNIT DENSITY 
PROCESS 
[ 0107 ] FIG . 50 TERRAIN TUNING PROCESS 
[ 0108 ] FIG . 51 NETWORK EQUIP - TENT TUNING 
FLOWCHART 
[ 0109 ] FIG . 52 NTS PRO - ACTIVE SYSTEM MENU 
[ 0110 ] FIG . 53 USER LOGS INTO SYSTEM 
[ 0111 ] FIG . 54 ENTRY OF DESIRED TELEPHONE 
NUMBER 
[ 0112 ] FIG . 55 USER CHOICES MENU 
[ 0113 ] FIG . 56 USER SELECTS BUILDINGS TO DIS 
PLAY 
[ 0114 ] FIG . 57 ADDING ) DELETING AND EDITING 
PHONEBOOK ENTRIES 
[ 0115 ] FIG . 58 USER SELECTION ON BUILDINGS TO 
DISPLAY 
[ 0116 ] FIG . 59 " BUILDING MEMORY ” USER'S 
CHOICE MENU 
[ 0117 ] FIG . 60 “ BUILDING MEMORY ' CONTINUED 
[ 0118 ] FIG . 61 CATEGORIZING BUILDING MEMORY 
[ 0119 ] FIG . 62 " LISTING ” ADDED TO " BUILDING 
MEMORY ” 
[ 0120 ] FIG . 63 “ NAME ” ADDED TO “ BUILDING 
MEMORY ” 
[ 0121 ] FIG . 64 " CATEGORY ” ADDED TO “ BUILDING 
MEMORY ” 
[ 0122 ] FIG . 65 “ ADDRESS ” ADDED TO “ BUILDING 
MEMORY ” 
[ 0123 ] FIG . 66 “ PHONE NUMBER ” ADDED TO 
“ BUILDING MEMORY ” 
[ 0124 ] FIG . 67 DISPLAY OF CALL HISTORY 
[ 0125 ] FIG . 68 PRINT CALL HISTORY 
[ 0126 ] FIG . 69 ADD CALL / LOCATION HISTORY TO 
PHONE BILL 
[ 0127 ] FIG . 70 FLOWCHART OF THE DIRECTIONAL 
ASSISTANCE NETWORK ( DAN ) QUERY PROCESS 
[ 0128 ] FIG . 71. FLOWCHART OF DAN USER INTER 
FACE TO RECEIVE DIRECTIONS BY A PHONE NUM 
BER 
[ 0129 ] FIG . 72 FLOWCHART OF DAN USER INTER 
FACE TO RECEIVE DIRECTIONS BY A NAME 
[ 0130 ] FIG . 73 FLOWCHART OF DAN USER INTER 
FACE TO RECEIVE DIRECTIONS BY A CATEGORY 
[ 0131 ] FIG . 74 FLOWCHART OF DAN USER INTER 
FACE TO RECEIVE DIRECTIONS BY AN ADDRESS 
[ 0132 ] FIG . 75 FLOWCHART OF DAN USER INTER 
FACE TO RECEIVE DIRECTIONS BY FASTEST 
TRAVEL TIME 
[ 0133 ] FIG . 76 FLOWCHART OF DAN USER INTER 
FACE TO RECEIVE DIRECTIONS BY SHORTEST DIS 
TANCE 
[ 0134 ] FIG . 77 FLOWCHART OF DAN USER INTER 
FACE TO BE CONNECTED TO A SELECTED LISTING 
[ 0135 ] FIG . 78 FLOWCHART OF DAN USER INTER 
FACE TO LOCATE A WCD 
[ 0136 ] FIG . 79 FLOWCHART OF DAN USER INTER 
FACE TO RECEIVE A MAP AND TRAVEL PLANS 
[ 0137 ] FIG . 80 TRAFFIC MONITORING AND ROUT 
ING SOFTWARE PROCESS FLOWCHART 
[ 0138 ] FIG . 81 DIRECTIONAL ASSISTANCE NET 
WORK STRUCTURE 
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[ 0139 ] FIG . 82 PRIMARY EMBODIMENTS LOCA 
TION ON A TYPICAL 2 / 3G CELLULAR NETWORK 
[ 0140 ] FIG . 83 PRIMARY EMBODIMENT’S ALTER 
NATE LOCATION ON A TYPICAL 2 / 3G CELLULAR 
NETWORK 
[ 0141 ] FIG . 84 PRIMARY EMBODIMENT'S ALTER 
NATE LOCATION # 2 ON A TYPICAL 2 / 3G CELLULAR 
NETWORK 
[ 0142 ] FIG . 85 DAN LINKING SOFTWARE 
[ 0143 ] FIG . 86 TRAFFIC TIME CALCULATION PER 
FORMANCE BASED ON VARIABLE A 
[ 0144 ] FIG . 87 TRAFFIC TIME CALCULATION PER 
FORMANCE BASED ON VARIABLE TRAFFIC DEN 
SITY RATIO 

MASTER LIST OF COMPONENTS 

[ 0145 ] 100 SECOND GENERATION WIRELESS 
DEVICE NETWORK 

[ 0146 ] 102 WIRELESS DEVICE USER 
[ 0147 ] 104 WIRELESS DEVICE 
[ 0148 ] 104 - A WIRELESS DEVICE 
[ 0149 ] 104 - B WIRELESS DEVICE 
[ 0150 ] 104 - C WIRELESS DEVICE 
[ 0151 ] 104 - D WIRELESS DEVICE 
[ 0152 ] 106 WIRELESS DEVICE RF SIGNAL 
[ 0153 ] 108 RADIO TOWER AND BTS WITH GPS 
RECEIVER NETWORK 

[ 0154 ] 110 - A RADIO TOWER AND BTS WITH GPS 
RECEIVER 

[ 0155 ] 110 - B RADIO TOWER AND BTS WITH GPS 
RECEIVER . 

[ 0156 ] 110 - C RADIO TOWER AND BTS WITH GPS 
RECEIVER 

[ 0157 ] 112 GPS SATELLITE NETWORK SIGNAL 
[ 0158 ] 114 GPS SATELLITE NETWORK 
[ 0159 ] 116 COMMUNICATION LINKS ( T1 , T3 , 
MICROWAVE LINK , ETC. ) 

[ 0160 ] 118 - A BASE STATION CONTROLLER ( BSC ) 
WITH VOCORDING , CIS & BACKHUAL L / F 

[ 0161 ] 118 - B BASE STATION CONTROLLER ( BSC ) 
WITH VOCORDING AND ATMIC 

[ 0162 ] 120 VOCORDING 
[ 0163 ] 122 CDMA INTERCONNECTION SUBSYS 
TEM ( CIS ) 

[ 0164 ] 124 BACKHUAL L / F 
[ 0165 ] 126 BSS MANAGER 
[ 0166 ] 128 INTERSYSTEM LOGICAL CONNEC 
TIONS 

[ 0167 ] 130 SWITCH ( MTX OR OTHER ) 
[ 0168 ] 132 INTERSYSTEM LOGICAL CONNEC 
TIONS 

[ 0169 ] 134 INTERSYSTEM LOGICAL CONNEC 
TIONS 

[ 0170 ] 136 INTERSYSTEM LOGICAL CONNEC 
TIONS 

[ 0171 ] 138 PUBLICLY SWITCHED TELEPHONE NET 
WORK ( PSTN ) 

[ 0172 ] 140 CONNECTION FROM PSTN TO LAND 
LINES 

[ 0173 ] 142 LAND LINES 
[ 0174 ] 144 E - MOBILITY SERVICES 
[ 0175 ] 148 INTERSYSTEM LOGICAL CONNEC 
TIONS 

[ 0176 ] 150 INTERSYSTEM LOGICAL CONNEC 
TIONS 

[ 0177 ] 152 SECOND GENERATION SWITCHING 
STATION 

[ 0178 ] 154 INTERWORKING FUNCTION 
[ 0179 ] 156 PACKET DATA NETWORK 
[ 0180 ] 200 THIRD GENERATION WIRELESS DEVICE 
NETWORK 

[ 0181 ] 202 PACKET DATA SERVICE NODE 
[ 0182 ] 204 INTERSYSTEM LOGICAL CONNEC 
TIONS 

[ 0183 ] 210 INTERSYSTEM LOGICAL CONNECTION 
[ 0184 ] 212 ATMIC 
[ 0185 ) 300 BASE STATION TRANSCEIVER SUBSYS 

TEM ( BTS ) 
[ 0186 ] 302 GPS RECEIVER 
[ 0187 ] 304 MICROWAVE LINK 
[ 0188 ] 306 - A SECTOR ONE PRIMARY RECEIVER 
ANTENNA 

[ 0189 ] 306 - B SECTOR ONE TRANSMIT ANTENNA 
[ 0190 ] 306 - C SECTOR ONE DIVERSITY RECEIVER 
ANTENNA 

[ 0191 ] 308 - A SECTOR TWO PRIMARY RECEIVER 
ANTENNA 

[ 0192 ] 308 - B SECTOR TWO TRANSMIT ANTENNA 
[ 0193 ] 308 - C SECTOR TWO DIVERSITY RECEIVER 
ANTENNA 

[ 0194 ] 310 - A SECTOR THREE PRIMARY RECEIVER 
ANTENNA 

[ 0195 ] 310 - B SECTOR THREE TRANSMIT ANTENNA 
[ 0196 ] 310 - C SECTOR THREE DIVERSITY 
RECEIVER ANTENNA 

[ 0197 ] 312 RADIO TOWER POLE 
[ 0198 ] 314 ANTENNA LEADS TO BTS 
[ 0199 ] 400 MAIN LOBE AND PRIMARY DIRECTIV 
ITY 

[ 0200 ] 402 - A SIDE LOBE 
[ 0201 ) 402 - B SIDE LOBE 
[ 0202 ] 404 REAR LOBE 
[ 0203 ] 600 - A DISTANCE FROM RADIO TOWER AND 
BTS WITH GPS RECEIVER 110 - A , TO WIRELESS 
DEVICE 104 

[ 0204 ] 600 - B DISTANCE FROM RADIO TOWER AND 
BTS WITH GPS RECEIVER 110 - B , TO WIRELESS 
DEVICE 104 

[ 0205 ] 600 - C DISTANCE FROM RADIO TOWER AND 
BTS WITH GPS RECEIVER 110 - C TO WIRELESS 
DEVICE 104 

[ 0206 ] 700 - A DISTANCE FROM RADIO TOWER AND 
BTS WITH GPS RECEIVER 110 - A , TO WIRELESS 
DEVICE 104 

[ 0207 ] 700 - B DISTANCE FROM RADIO TOWER AND 
BTS WITH GPS RECEIVER 110 - B , TO WIRELESS 
DEVICE 104 

[ 0208 ] 800 - A DISTANCE FROM RADIO TOWER AND 
BTS WITH GPS RECEIVER 110 - A , SECTOR ONE , TO 
WIRELESS DEVICE 104 

[ 0209 ] 800 - B DISTANCE FROM RADIO TOWER 110 
A , SECTOR TWO TO WIRELESS DEVICE 104 

[ 0210 ] 800 - C DISTANCE FROM RADIO TOWER 110 
A , SECTOR THREE TO WIRELESS DEVICE 104 

[ 0211 ] 900 USER LOCATION DATABASE 
( 0212 ] 902 DATABASE LOGIC CENTER 
[ 0213 ] 904 USER LOCATION DATABASE MANAGER 
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[ 0214 ] 906 STANDARDIZATION CONVERSION 
( SOFTWARE / HARDWARE ) 

[ 0215 ] 908 USER LOCATION DATABASE COORDI 
NATOR ( ULDC ) 

[ 0216 ] 910 - A COMMUNICATIONS LINKS ( T1 , T3 , 
DEDICATED LINES , MICROWAVE LINK , ETC. ) 

[ 0217 ] 910 - B COMMUNICATIONS LINK ( T1 , T3 , 
DEDICATED LINES , MICROWAVE LINK , ETC. ) 

[ 0218 ] 910 - C COMMUNICATIONS LINK ( T1 , T3 , 
DEDICATED LINES , MICROWAVE LINK , ETC. ) 

[ 0219 ] 910 - D COMMUNICATIONS LINK ( T1 , T3 , 
DEDICATED LINES , MICROWAVE LINK , ETC. ) 

[ 0220 ] 912 INTERSYSTEM LOGICAL CONNEC 
TIONS 

[ 0221 ] 922 INTERSYSTEM LOGICAL CONNEC 
TIONS 

[ 0222 ] 924 INTERSYSTEM LOGICAL CONNEC 
TIONS 

[ 0223 ] 926 INTERSYSTEM LOGICAL CONNEC 
TIONS 

[ 0224 ] 928 INTERSYSTEM LOGICAL CONNEC 
TIONS 

[ 0225 ] 1200 TIMING ( TOA , RTD , ETC. ) 
[ 0226 ] 1210 SIGNAL STRENGTH MEASURES 
[ 0227 ] 1220 CALL PROCESS INFORMATION 
[ 0228 ] 1230 RADIO TOWER AND BTS LATITUDE / 
LONGITUDE 

[ 0229 ] 1240 RADIO TOWER ALTITUDE 
[ 0230 ] 1250 RADIO TOWER DOWNTILT 
[ 0231 ] 1260 REGION TYPE OF TOWER ( RURAL , 
URBAN , ETC. ) 

[ 0232 ] 1270 CALL PROCESS IDENTIFICATION NUM 
BER 

[ 0233 ] 1280 HLR / VLR INFORMATION ON CALLER 
[ 0234 ] 1290 AZIMUTH ON SECTORS AND RADIO 
TOWERS 

[ 0235 ] 1300 - A SECOND GENERATION WIRELESS 
NETWORK SERVICE PROVIDER 

[ 0236 ] 1300 - B SECOND GENERATION WIRELESS 
NETWORK SERVICE PROVIDER 

[ 0237 ] 1302 - A THIRD GENERATION WIRELESS NET 
WORK SERVICE PROVIDER 

[ 0238 ] 1302 - B THIRD GENERATION WIRELESS NET 
WORK SERVICE PROVIDER 

[ 0239 ] 1304 EMERGENCY MEDICAL SERVICES 
APPLICATIONS 

[ 0240 ] 1306 COMMUNICATIONS LINK { T1 , 13 , 
DEDICATED LINES , SATELLITE , MICROWAVE 
LINK , ETC. ) 

[ 0241 ] 1500 - A COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC. ) 

[ 0242 ] 1500 - B COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC. ) 

[ 0243 ] 1500 - C COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC. ) 

[ 0244 ] 1500 - D COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC. ) 

[ 0245 ] 1500 - E COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC. ) 

[ 0246 ] 1502 PLURALITY OF ULDC'S 
[ 0247 ] 1506 UPLINK CONNECTION COMPONENT 
OF THE ULDC 

[ 0248 ] 1508 SINGLE ULDC HIGHER ON HIERARCHY 

[ 0249 ] 1510 ULD ACCESS CONTROL UNIT OF THE 
ULDC 

[ 0250 ] 1512 PLURALITY OF ULD'S 
[ 0251 ] 1516 REMOTE ACCESS CONTROL UNIT OF 

THE ULDC 
[ 0252 ] 1518 - A RF REMOTE LINK 
[ 0253 ] 1518 - B RF REMOTE LINK 
[ 0254 ] 1518 - C RF REMOTE LINK 
[ 0255 ] 1522 DATA LOGGING UNIT OF THE ULDC 
[ 0256 ] 1524 ULDC CONTROL HARDWARE / SOFT 
WARE 

[ 0257 ] 1526 MAINTENANCE UNIT 
[ 0258 ] 1528 MASTER ULDM AND LOCATION VERI 
FICATION PROCESS 

[ 0259 ] 1530 MARKET OR GROUP ULD 
[ 0260 ] 1532 MIRROR DATABASE 
[ 0261 ] 1534 MULTIPLE DOWNLINK CONNECTIONS 
OF THE ULDC 

[ 0262 ] 1536 ULDC ACCESS CONTROL UNIT OF THE 
ULD 

[ 0263 ] 1538 UPLINK / DOWNLINK ATM REDUNDANT 
CONNECTION 

[ 0264 ] 1540 PLURALITY OF REMOTE ACCESS TER 
MINALS 

[ 0265 ] 1542 ULDC OR FUTURE EXPANSION 
REQUIRING ULDC INTERFACE 

[ 0266 ] 1600 USER LOCATION DATABASE COORDI 
NATOR NETWORK ( MARKET BASED SYSTEM ) 

[ 0267 ] 1602 NATIONAL OR INTERNATIONAL ULDC 
[ 0268 ] 1604 MARKET “ A ” ULDC 
[ 0269 ] 1606 MARKET “ B ” ULDC 
[ 0270 ] 1608 MARKET “ C ” ULDC 
[ 0271 ] 1610 MARKET “ D ” ULDC 
[ 0272 ] 1612 MARKET “ F ” ULDC 
[ 0273 ] 1614 MARKET “ G ” ULDC 
[ 0274 ] 1616 MARKET “ H ” ULDC 
[ 0275 ) 1618 OPTIONAL COMMUNICATIONS LINK 
BETWEEN MARKET ULD'S 

[ 0276 ] 1620 MARKET “ E ” ULDC 
[ 0277 ] 1630 - A COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0278 ] 1630 - B COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0279 ] 1630 - C COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0280 ] 1630 - D COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0281 ] 1630 - E COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0282 ] 1630 - F COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0283 ] 1630 - G COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0284 ] 1630 - H COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0285 ] 1700 USER LOCATION DATABASE COORDI 
NATOR NETWORK ( REGION BASED SYSTEM ) 

[ 0286 ] 1702 DISTRICT “ A ” ULDC 
[ 0287 ] 1704 DISTRICT “ B ” ULDC 
[ 0288 ] 1706 REGION “ A ” ULDC 
[ 0289 ] 1708 REGION “ B ” ULDC 
[ 0290 ] 1710 REGION “ C ” ULDC 
[ 0291 ] 1712 REGION “ D ” ULDC 
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[ 0292 ] 1714 - A OPTIONAL COMMUNICATIONS LINK 
( DEDICATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0293 ] 1714 - B OPTIONAL COMMUNICATIONS LINK 
( DEDICATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0294 ] 1714 - C OPTIONAL COMMUNICATIONS LINK 
( DEDICATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0295 ] 1714 - D OPTIONAL COMMUNICATIONS LINK 
( DEDICATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0296 ] 1716 - A COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0297 ] 1716 - B COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0298 ] 1716 - C COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0299 ] 1716 - D COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0300 ] 1716 - E COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0301 ] 1716 - F COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0302 ] 1716 - G COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0303 ] 1716 - H COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0304 ] 1716-1 COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0305 ] 1716 - J COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0306 ] 1716 - K COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0307 ] 1716 - L COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0308 ] 1716 - M COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0309 ] 1716 - N COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC ) 

[ 0310 ] 1800 USER LOCATION DATABASE COORDI 
NATOR NETWORK ( DIRECT SYSTEM ) 

[ 0311 ] 1900 REMOTE WIRELESS DEVICE 
[ 0312 ] 1902 WIRELESS COMMUNICATIONS LINK 

( RADIO FREQUENCY LINK , ETC. ) 
[ 0313 ] 1904 PLURALITY OF REMOTE WIRELESS 
DEVICES 

[ 0314 ] 1906 POLICE 
[ 0315 ] 1908 AUTHORIZED ACCOUNTS AND OTH 
ERS 

[ 0316 ] 1910 - A COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC. 

[ 0317 ] 1910 - B COMMUNICATIONS LINK ( DEDI 
CATED LINES , SATELLITE , T1 , T3 , ETC. ) 

[ 0318 ] 2300 OMNIDIRECTIONAL TRANSMIT / RE 
CEIVE ANTENNA 

[ 0319 ] 2302 ANTENNA LEADS 
[ 0320 ] 2304 TRANSMIT UNIT 
[ 0321 ] 2308 RECEIVE UNIT 
[ 0322 ] 2310 MAINTENANCE UNIT 
[ 0323 ] 2320 TRANSMIT CONTROL UNIT 
[ 0324 ] 2330 RECEIVER CONTROL UNIT 
[ 0325 ] 2340 ULDC INTERFACE CONTROL HARD 
WARE / SOFTWARE 

[ 0326 ] 2350 RF LINK MANAGEMENT HARDWARE / 
SOFTWARE 

[ 0327 ] 2360 POWER CONTROL UNIT 

[ 0328 ] 2380 CONNECTION TO EXTERNAL POWER 
SOURCE 

[ 0329 ) 2410 PCMICA INTERFACE CARD 
[ 0330 ] 2420 CONTROL HARDWARE 
[ 0331 ] 2430 ANTENNA 
[ 0332 ] 2440 DATA CABLE 
[ 0333 ] 2450 TOP COMPUTER 
[ 0334 ] 2460 ANTENNA LEADS 
[ 0335 ] 2470 CONNECTION TO EXTERNAL POWER 
SOURCE 

[ 0336 ] 1518 - A RF REMOTE LINK 
[ 0337 ] 1902 RF REMOTE LINK 
[ 0338 ] 2500 RF REMOTE LINK NETWORK 
[ 0339 ] 2510 DENSE URBAN AREA 
[ 0340 ] 2520 URBAN AREA 
[ 0341 ] 2530 SUB - URBAN AREA 
[ 0342 ] 2605 TRANSMIT UNIT 
[ 0343 ] 2608 RECEIVE UNIT 
[ 0344 ] 2620 TRANSMIT CONTROL UNIT 
[ 0345 ] 2630 RECEIVE CONTROL UNIT 
[ 0346 ] 2640 RF INTERFACE CONTROL HARDWARE / 
SOFTWARE 

[ 0347 ] 2660 POWER CONTROL UNIT 
[ 0348 ] 2800 NETWORK TUNING SYSTEM / PRIMARY 
EMBODIMENT 

[ 0349 ] 2802 MONITORING SOFTWARE 
[ 0350 ] 2804 BSC ACCESS CONTROL SOFTWARE 
[ 0351 ] 2806 FAULT DIAGNOSIS / CORRECTION 
SOFTWARE 

[ 0352 ] 2808 DEVICE LOCATION SOFTWARE 
[ 0353 ] 2810 GEOGRAPHIC INFORMATION DATA 
BASE 

[ 0354 ] 2812 CRISS - CROSS PHONEBOOK DATABASE 
WITH LAT / LONG CORRELATIONS 

[ 0355 ] 2814 PRIMARY ANALYTIC SOFTWARE 
[ 0356 ] 2816 INTERNAL CENTRAL PROCESSING 
UNIT AND COMPUTER 

[ 0357 ] 2818 INTERNAL MEMORY STORAGE 
[ 0358 ] 2820 CASE FILES WITH LAT / LONG 
[ 0359 ] 2822 SERVICING EFFECTING FACTORS 
WITH LAT / LONG CORRELATIONS 

[ 0360 ] 2824 RADIO TOWER WITH LAT / LONG COR 
RELATIONS 

[ 0361 ] 2826 USER INTERFACE SOFTWARE 
[ 0362 ] 2828 CORRELATING MAPPING SOFTWARE 
[ 0363 ] 2830 CORRELATING DATA FOR LAT / LONG 
INFORMATION 

[ 0364 ] 2832 DISPLAY SOFTWARE / HARDWARE 
[ 0365 ] 2834 E - MOBILE CONNECTION 
[ 0366 ] 2836 DISPLAY SCREEN 
[ 0367 ] 2838 LINK REQUIREMENTS FOR SCANNING 
MODE 

[ 0368 ] 2840 - A PASSIVE LINKS 
[ 0369 ] 2840 - B PASSIVE LINKS 
[ 0370 ] 2842 - A PASSIVE LINK AND / OR ACTIVE 
LINKS 

[ 0371 ] 2842 - B PASSIVE LINK AND / OR ACTIVE 
LINKS 

[ 0372 ] 2844 - A PASSIVE LINK AND / OR ACTIVE 
LINKS 

[ 0373 ] 2844 - B PASSIVE LINK AND / OR ACTIVE 
LINKS 

[ 0374 ] 2844 - C PASSIVE LINK AND / OR ACTIVE 
LINKS 
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[ 0375 ] 2844 - D PASSIVE LINK AND / OR ACTIVE 
LINKS 

[ 0376 ] 2844 - E PASSIVE LINK AND / OR ACTIVE 
LINKS 

[ 0377 ] 2844 - F PASSIVE LINK AND / OR ACTIVE 
LINKS 

[ 0378 ] 2844 - G PASSIVE LINK AND / OR ACTIVE 
LINKS 

[ 0379 ] 2844 - H PASSIVE LINK AND / OR ACTIVE 
LINKS 

[ 0380 ] 2844 - I PASSIVE LINK AND / OR ACTIVE 
LINKS 

[ 0381 ] 2846 - A PASSIVE SCANNING MODE , ACTIVE 
LINKS 

[ 0382 ] 2846 - B PASSIVE SCANNING MODE , ACTIVE 
LINKS 

[ 0383 ] 2846 - C PASSIVE SCANNING MODE , ACTIVE 
LINKS 

[ 0384 ] 2848 USER 
[ 0385 ] 2900 MASTER SERVER 
[ 0386 ] 2902 EXTERNAL ACCESS POINT 
[ 0387 ] 2904 LOCAL ACCESS POINT 
[ 0388 ] 2906 HIGHSPEED INTERNET GATEWAY 
[ 0389 ] 2908 WORLD WIDE WEB 
[ 0390 ] 2910 INDIVIDUAL COMPUTERS 
[ 0391 ] 2912 CORPORATE EXTERNAL LAN ( SE 
CURE ) 

[ 0392 ] 2914 BACK - UP SYSTEM SERVER 
[ 0393 ] 2916 DATA FLOW DIAGRAM 
[ 0394 ] 2918 - A DATA FLOW CONNECTIONS 
[ 0395 ] 2918 - B DATA FLOW CONNECTIONS 
[ 0396 ] 2918 - C DATA FLOW CONNECTIONS 
[ 0397 ] 2918 - D DATA FLOW CONNECTIONS 
[ 0398 ] 2918 - E DATA FLOW CONNECTIONS 
[ 0399 ] 2918 - F DATA FLOW CONNECTIONS 
[ 0400 ] 2918 - G DATA FLOW CONNECTIONS 
[ 0401 ] 2918 - H DATA FLOW CONNECTIONS 
[ 0402 ] 2920 - A LAN CONNECTIONS 
[ 0403 ] 2920 - B LAN CONNECTIONS 
[ 0404 ] 2920 - C LAN CONNECTIONS 
[ 0405 ] 3000 START ( GENERIC COMMAND ) 
[ 0406 ] 3004 PROTOCOL DATABASE 
[ 0407 ] 3012 RECEIVE DEVICE PROTOCOL LIST 
[ 0408 ] 3110 COMMAND LIST 
[ 0409 ] 3200 INTERNET 
[ 0410 ] 3202 INTERNET 
[ 0411 ] 3206 LOCAL SERVER / WORK STATION 
[ 0412 ] 3216 USER DATABASE 
[ 0413 ] 3224 SYSTEM LOG 
[ 0414 ] 3700 LOCATION OF WIRELESS DEVICE 
BEING TRACKED 

[ 0415 ] 3704 FORWARD RECEIVE POWER 
[ 0416 ] 3706 FORWARD TRANSMIT POWER 
[ 0417 ] 3708 EC / LO 
[ 0418 ] 3710 NEIGHBOR LIST 
[ 0419 ] 3712 MESSAGING 
[ 0420 ] 3714 FER 
[ 0421 ] 3716 OTHER ERROR CODES 
[ 0422 ] 3718 OTHER USER DEFINED FACTORS 
[ 0423 ] 3720 ERROR CODE 
[ 0424 ] 3722 CASE FILE # 
[ 0425 ] 3724 WIRELESS DEVICE ID # 
[ 0426 ] 3726 OTHER USER DEFINED FACTORS 
[ 0427 ] 3816 LOCAL ERROR DATABASE 

[ 0428 ) 3828 TREND ANALYSIS DATA 
[ 0429 ] 3878 STORED ERROR DATA 
[ 0430 ] 3886 MESSAGE TABLE 
[ 0431 ] 3888 CORRECTION TABLE 
[ 0432 ] 3920 DATA LAYER 
[ 0433 ] 3926 MASTER DATA LAYER 
[ 0434 ] 3936 MASTER MAP LAYER 
[ 0435 ] 3940 FILTERED MASTER DATA LAYER 
[ 0436 ] 3942 FILTERED DATE LAYER 
[ 0437 ] 3944 FILTERED MASTER MAPPING LAYER 
[ 0438 ] 3946 FILTERED MAPPING LAYER 
[ 0439 ] 3950 PRIMARY DISPLAY LAYER DATA FILE 
[ 0440 ] 4002 PRIMARY DISPLAY LAYER 
[ 0441 ] 4004 SECONDARY DISPLAY LAYER 
[ 0442 ] 4100 RADIO TOWER LOCATIONS DISPLAY 
LAYER 

[ 0443 ] 4110 WIRELESS DEVICE LOCATIONS DIS 
PLAY LAYER 

[ 0444 ] 4120 SERVICE AFFECTING FACTORS DIS 
PLAY LAYER 

[ 0445 ] 4130 ERROR CODES DISPLAY LAYER 
[ 0446 ] 4140 CRISS - CROSS PHONEBOOK ENTRIES 
DISPLAY LAYER 

[ 0447 ] 4150 AUXILIARY OBJECT LOCATIONS DIS 
PLAY LAYER 

[ 0448 ] 4160 GEOGRAPHIC / TOPOLOGICAL STREET 
MAP OVERLAY DISPLAY LAYER 

[ 0449 ] 4170 FINAL DISPLAY OUTPUT 
[ 0450 ] 5300 LOCATION TRACKING SYSTEM 
[ 0451 ] 5304 USER NAME AND PASSWORD 
[ 0452 ] 5306 INTERNAL STORAGE MEMORY 
[ 0453 ] 5312 USER RECORDS 
[ 0454 ] 5322 HELP MENU / SERVICE AGENT / OPERA 
TOR 

[ 0455 ] 5326 MERCHANT CREDIT CARD SERVICES 
ACCOUNT 

[ 0456 ] 5400 MEMBERSHIP DATA 
[ 0457 ] 5420 FAX ON DEMAND 
[ 0458 ] 5422 POSTAL ADDRESS CONVERSION 
HARDWARE / SOFTWARE 

[ 0459 ] 5424 AUTOMATED ANSWERING HARD 
WARE / SOFTWARE 

[ 0460 ] 5426 VOICE TEXT READ - UP HARDWARE / 
SOFTWARE 

[ 0461 ] 5502 USER CHOICE MENU 
[ 0462 ] 8100 directional assistance network ( DAN ) 
[ 0463 ] 8101 primary logic software 
[ 0464 ] 8105 voice interface software 
[ 0465 ] 8110 voice mapping software 
[ 0466 ] 8115 device location software 
[ 0467 ] 8120 routing software 
[ 0468 ] 8125 traffic monitoring software 
[ 0469 ] 8130 data interface software 
[ 0470 ] 8135 external DAN query interface software 
[ 0471 ] 8140 external connections to query device 
[ 0472 ] 8145 PSTN phone location database 
[ 0473 ] 8150 criss - cross lat / long geographic database 
[ 0474 ] 8155 geographic database mapping software 
[ 0475 ] 8160 standardization and conversion software / 
hardware 

[ 0476 ] 8165 external network connection 
[ 0477 ] 8170 computer system 
[ 0478 ] 8202 wireless communication 
[ 0479 ] 8205 wireless communication device 






























































































































