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(57) ABSTRACT 
The present invention is a system that uses a migration 
server to access voicemail of a source system through a 

front-end sWitch via a telephony interface, obtain voice 
messages stored on the source system and store them on a 
destination system via a data interface. A host processor 
initiates a migration based on a mailbox migration status 
stored in a host database and controls the sWitch to provide 
a path from the migration server to the source system. The 
host processor also controls call How and initiates pass code 
(PIN) digit capture of a subscriber’s pass code by the sWitch 
for mailboxes to be migrated. Call ?oW control includes 
determining to Which system to route an arriving call based 
on migration status and determining Whether to output a 
message-Waiting indicator for neWly stored messages. A 
migration server controls call tree navigation aspects of call 
?oW during migration. Automated speech recognition is 
used to help capture the voice message as opposed to the 
voice message envelope and to capture message attribute 
information as Well as the subscriber’s greeting and voice 
announcement, and to assist in voicemail menu navigation. 

10 
/ 

VOICE-MAIL 
1e 
\ SMDI @ (AN|+MW|) 

1 4 
\ T1 (MLHG) 

PLATFORM 

SOURCE 



Patent Application Publication Sep. 21, 2006 Sheet 1 0f 10 US 2006/0210031 A1 

FIG. 1 
1O 

12 / 
16 

PSTN \ SMDI VOICE-MAIL 

1 4 
\ T1 (MLHG) 

SOURCE 



Patent Application Publication Sep. 21, 2006 Sheet 2 0f 10 US 2006/0210031 A1 

2925; “Eng: ....................................................... - 
Z5 5% m 

_ ................................... : HI /@m n 

" 555 E n 

m m 55%8 m m ..................... 50: m 
:oEw ZOFEQE m 

m Z<|_ mmmEQwmDw o m U " 

% E E? m E 
mm m p o .. o .. O S 

zoizcwwa W E 3592 m p 
m ................. -- wm 0 1055 

0 29255 

mmmEowmsw "2%; 
E H 25 ._u| /% 

8 mw?mw SE38 . 29252 3599 N .UE . mwmiowmsw 



Patent Application Publication Sep. 21, 2006 Sheet 3 0f 10 US 2006/0210031 A1 

2255: 2220 v 2: E22 2:” @@§ 
55:5 2528 ME 125 _ g 5%; 32:2 $2M 

52 25 E2 % 

2:5. mm E E 

E? E :3 7 

@2222 52:: 355203: 552 $5; E? 52:28 
22% Ex: 58; 2:; EW 52 g2? ‘ 25 E22; ‘2251:; 203mm: 25% @2518: 2:222 £52 :05: as a: 23% 23% 2E5 552 $25 258 a: HWwDEE 2% E55: 23% 252% EW :2 

,H * o WK . , ?i?émm .35? g??? 22% $52 £5; E5; 
:2; as: as: a? a 2:2 52 2 2E: 

@Emgg . 

22.2% 352N222 _ as? 2 E2; 
@033: E; 5% $222 A? 5% EEEGE 5%! 

m .wE 



SOURCE 

Patent Application Publication Sep. 21, 2006 Sheet 4 0f 10 US 2006/0210031 A1 

ANNOUNCE ASSIGN 
MBOX IS DTMF 
TEMP OUT DIGIT 
OF SERVICE COLLECTOR 

80 J 

/ 
DISCONNECT 

\ 
SWITCH 
TO 

SOURCE 

88 86 
/ / 
PUT MBOX COLLECT 

AND DIGITS & 
PASSCODE EXTRACT 

IN DATABASE PASSCODE 



Patent Application Publication Sep. 21, 2006 Sheet 5 0f 10 US 2006/0210031 A1 

FIG. 5 
110 108 

MWI 
ARRIVES 

BEING 
MIGRATED 

? 

YES 

114 
v / 

144 SEND TO PUT IN 
QUEUE PSTN 

146 118 
/ 

YES DISCARD 

NO 148 

/ 120 
SEND TO ; UPDATE } 
PSTN DATABASE 

7 

REQUEST 
MIGRATION 
OF MESSAGE 



Patent Application Publication Sep. 21, 2006 Sheet 6 0f 10 US 2006/0210031 A1 

FIG. 6 . 

MIGRATE SELECT \172 
MBOX TIME MAILBOX 

170 

174 

NO SUBSCRIBER 
v LOGGED-IN 

SEND REQUEST \178 
TO MIG sERvER 

SET WAIT \176 
. v PERIOD ‘ 

OUTSEIZE 
LINE FROM \18O 
MIG sERvER 

SWITCH 
CALL TO \182 
SOURCE 

184 



Patent Application Publication Sep. 21, 2006 Sheet 7 0f 10 US 2006/0210031 A1 

FIG. 7A 

( MIG REQUEST) ARRIvEs 210/ 

v 

DIAL 
souRcE \212 

LOGIN MBOX 
&PASSCODE \214 

218 220 

u AiE / PD 
PCODE YES BAD PCODE — DISC 

IN DATABASE 

222 224 226 
/ / / 

RETURN SCHEDULE 
ERRDR RETRY OF = DISC 

INDICATOR THIS MBOX 



Patent Application Publication Sep. 21, 2006 Sheet 8 0f 10 US 2006/0210031 A1 

FIG. 7B 
228 230 232 
\ \ \ 

OUTPUT 2 LISTEN & TRIM 

246 @—> LISTEN REOORD > END OF 
\ MENU KEY MESSAGE MESSAGE 

OUTPUT NExT 
MESSAGE 

KEY 
242 ‘I 238 234 
\ S S I 

TRIM ASR PERFORM 
MESSAGE MESSAGE ASR ON 
LEADER ATTRIBUTES REOORDING 

“ 240 
R v 

ASR 
MESSAGE 
DATE/TIME 

\ 
254 OUTPUT KEYS TO 
\ LISTEN TO SUB. 

DISC GREETING & 
REOORD GREETING 

‘ 252 250 
~ \ v \ 

OUTPUT KEYS 
“ggggg TO LISTEN TO 
IN ‘ NAME 

REOORD IT 





Patent Application Publication Sep. 21, 2006 Sheet 10 0f 10 US 2006/0210031 A1 

FIG. 9 
294 296 298 300 

R \ S \ 
SN PIN STATUS ERROR 

[292 



US 2006/0210031 A1 

SUBSCRIBER MIGRATION SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a Continuation application of 
application Ser. No. 10/350,087 ?led Jan. 24, 2003, noW 
pending, and incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention is directed to a system for 
migrating audio recordings, such as voice messages, greet 
ings, name announcements, etc. as Well as attribute infor 
mation, from a source system to a destination system and, 
more particularly, to a system that does not require knoWl 
edge of the source system application programming inter 
face (API) and Which uses automated speech recognition 
(ASR) to help capture the audio recordings and to help 
navigate the source system. 

[0004] 2. Description of the Related Art 

1. Field of the Invention 

[0005] There are many different voicemail systems 
deployed in telecom netWorksifrom many different sup 
pliers. Some voicemail suppliers support subscriber migra 
tionior the ability to migrate settings, greetings, announce 
ments, messages, and other attributesifrom one platform to 
another. HoWever, typically the platforms have to be from 
the same manufacturer, and often have to be from the same 
product family and softWare release. 

[0006] There have been numerous attempts to migrate 
subscribers from diverse manufacturers, but these have 
alWays required that the original manufacturer provide an 
application programming interface (API) into their platform 
so the subscribers could be moved. Naturally, feW (if any) 
manufacturers have made this a priority for their system, 
because it increases the likelihood that they Will lose a 
customer to a competitor. 

[0007] There are noW a suf?cient number of voice mail 
boxes deployed for there to be a siZeable market for offering 
a subscriber migration system and service. This market 
opportunity, and advances in technology, have created a 
need to migrate voicemail subscribers from legacy or pre 
vious generation platforms to neW platforms being deployed 
that offer greater features and functionality. Furthermore, 
because of the resistance noted above, a need exists for an 
approach to subscriber migration that does not require that 
the original manufacturer provide an API for determining 
the subscriber features and message content from the old 
system. 

[0008] Suppliers of next generation messaging technolo 
gies have traditionally had a signi?cant hurdle to deploy in 
established netWorksithe installed base. The most common 
strategy is to propose a “cap and groW” methodology to neW 
deployments. Basically, the proposal is to install the neW 
messaging technology alongside the original technology, but 
to provision all neW subscribers on the neW technology, and 
alloW the subscribers to “chum o?‘” the old technology. 
While this strategy is simple to implement, it is not practical 
from a carrier’ s point of vieW. It requires that the carrier have 
duplicate facilities from each end of?ce to both the old and 
the neW systems to provide service to all the subscribers. The 
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duplicate facilities signi?cantly increase the cost of the 
deployment of neW messaging technologyito the point 
Where it is no longer cost effective. What is needed is a 
subscriber migration service that removes this barrier. In 
addition, a service is needed that Will alloW the carrier to 
only move the facilities to the subscriber migration system, 
Which Will sWitch the call to either the original system or the 
neW system based on Whether or not the particular sub 
scriber has been migrated from the original system or not. 
One approach for moving the subscribers off of the legacy 
platform is to provision neW accounts for those subscribers 
on a neW platform While still alloWing them access to their 
messages from the old system for a limited time period. To 
listen to those messages, a subscriber could be transferred to 
the old system upon request, or the neW system could use a 
back channel to retrieve the messages from the legacy 
platform. This approach requires the aforementioned dupli 
cate facilities, plus educating the customers of the change 
and expiring their messages to remove the legacy platform 
at a later time. What is needed is a system that does not have 
such requirements. 

[0009] The carriers may also Want to migrate subscribers 
from one voicemail system to another because of load 
requirements. For example, a mail system may originally 
serve several different geographical areas and one area may 

groW faster than another. In such a situation, to reduce costs, 
the carrier may Want to position a neW voicemail system 
speci?cally for the high groWth area. What is needed is a 
system that Will alloW migration in this situation. 

SUMMARY OF THE INVENTION 

[0010] It is an aspect of the present invention to provide a 
system that seamlessly migrates voice messages from one 
voicemail system to another. 

[0011] It is also an aspect of the present invention to 
provide for migration Without knoWledge of the API of a 
source system 

[0012] It is another aspect of the present invention to 
provide a sWitching system in the migration system to avoid 
facility duplication. 

[0013] It is another aspect of the present invention to route 
calls to the appropriate system during migration. 

[0014] It is another aspect of the present invention to 
merge message Waiting indication (MWI) streams from the 
source and destination systems. 

[0015] The above aspects can be attained by a system that 
uses a migration server to access voicemail of a source 

system through a front-end sWitch, obtain voice messages 
stored on the source system and store them on a destination 
system. A host processor controls call routing and migration 
initiation aspects of call How and initiates pass code or 
personal identi?cation number (PIN) digit capture of sub 
scriber’s pass code by the sWitch for mailboxes to be 
migrated. A migration server controls call tree navigation 
aspects of call ?oW during migration. Automated speech 
recognition is used to help capture the voice message and to 
assist in voicemail menu navigation. 

[0016] These together With other aspects and advantages 
Which Will be subsequently apparent, reside in the details of 
construction and operation as more fully hereinafter 
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described and claimed, reference being had to the accom 
panying drawings forming a part hereof, wherein like 
numerals refer to like parts throughout. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 illustrates the typical connections of a 
voicemail system to a switching system such as the public 
switched telephone network. 

[0018] FIG. 2 depicts the components of the present 
invention. 

[0019] 
system. 

[0020] FIG. 4 depicts a pass code capture process of the 
present invention. 

FIG. 3 illustrates a menu structure of a voicemail 

[0021] FIG. 5 depicts MWI handling. 

[0022] FIG. 6 depicts initiation of a migration. 

[0023] FIGS. 7A and 7B show migration operations. 

[0024] FIG. 8 illustrates a migration status display. 

[0025] FIG. 9 depicts a data structure: 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0026] The present invention is directed to a system that 
allows seamless migration of voicemail subscribers from a 
legacy voicemail system to a new system. As depicted in 
FIG. 1, a typical voicemail system includes a voicemail 
platform 10 coupled to a public switched telephone network 
12, although the platform could be a part of a private 
network and coupled to a private switching system, such as 
a private business exchange (PBX). The platform 10 typi 
cally sends and receives voice signals over a voice data 
communication connection 14, such as a T1 data line, having 
a multi-line hunt group (MLHG). The multi-line group 
allows the platform 10 to interact with multiple callers 
simultaneously whether they are subscribers retrieving mes 
sages left by callers or callers leaving messages for sub 
scribers. The platform also communicates over a simpli?ed 
message desk interface (SMDI) signaling connection 16 to 
receive automatic number identi?cation (ANI) data identi 
fying the caller and to send message waiting indicator 
(MWI) data to the public switched telephone network 
(PSTN) 12. 

[0027] The present invention provides a seamless migra 
tion for a source voicemail system 30 to a destination 
voicemail system 32 using three components: a subscriber 
migration switch (FES) 34, a subscriber migration host 
computer (HC) 36 and a subscriber migration server (SMS) 
38, as depicted in FIG. 2. A typical migration starts with the 
sending of a migration request identifying a subscriber from 
the host 36 to the server 38. The server 38 seiZes a line to the 
switch 34 and the host 36 controls the switch 34 to provide 
a voice connection between the server 38 and the source 30. 
The server 38 accesses the subscriber’s mailbox on the 
source 30 through the switch 34 and records the messages 
stored in the mailbox along with message attribute informa 
tion, such as the time of the message, etc. Once the recording 
is complete, the recorded messages, etc. are sent by the 
server 38 to the destination system 32 over a local area 

network (LAN) connecting the components. The server 38 

Sep. 21, 2006 

then informs the host 36 and a migration database 40 listing 
subscribers to be migrated, being migrated and that have 
been migrated is updated. The migration discussed brie?y 
above will be described in more detail later herein. 

[0028] During a migration, messages are stored in the 
migration server and transferred as audio ?les or information 
while the attribute information determined from “listening” 
to the audio with ASR is transferred as digital data ?les or 
information. 

[0029] What follows ?rst is a description of each compo 
nent. While each of the components is described in the 
singular for illustrative purposes, there can be multiple 
instances of any of the components depending on the siZe of 
the migration to be performed. 

[0030] For signaling, the subscriber migration service is 
described using Tl/SMDIiwhich is the standard for North 
America residential voicemail service. However, the meth 
ods that are described are applicable to any signaling inter 
face (signaling system 7iSS7, Primary Rate Interfacei 
PRI, voice over IPiVoIP, etc.)ior even combinations of 
signaling interfaces. For example, the source system 30 may 
only support Tl/SMDIibut the destination system may be 
SS7 based. 

[0031] The source system 30 is the original voicemail 
system that contains the subscriber information (greetings, 
name announcement, PIN, messages, etc.). Subscribers are 
migrated from the source system 30 to the destination 
system 32. The source system 30iprior to migrationihas 
direct connections to the PSTN via Tl/SMDI. 

[0032] The destination system 32 is the new voicemail 
system that has been installed. During subscriber migration, 
it has an intemet protocol (IP) connection to the other 
components of the subscriber migration service (except the 
source system 30). Furthermore, subscriber migration may 
require that the destination system 32 be pre-provisioned 
with the subscriber mailbox numbers, class of service, and 
other features that can be determined from the provisioning 
interface of the source system 30. The destination system 32 
has the ability to receive subscriber greetings, messages, 
message attributes, name announcement, PIN, etc. via the IP 
interface. 

[0033] The subscriber migration switch 34 is the “front 
en ” switch that interconnects (via T1) the PSTN 12 with the 
source system 30 and the destination system 32. It also has 
one or more Tl connections from the subscriber migration 
server 38. It also has a LAN connection to the host computer 
36. The switch 34 is preferably a switch manufactured by 
Lucent Technologies, such as the preferred EXS series 
Programmable Switch. 

[0034] The subscriber migration host computer (HC) is the 
host computer that controls the front-end switch 34. It may 
control multiple switches, depending on capacity needs. The 
host computer 36 maintains the subscriber migration data 
base 40. The host computer 36 issues requests to the 
subscriber migration server 38 to migrate individual sub 
scribers and/or messages from the source system 30 to the 
destination system 32. The host computer 36 also preferably 
maintains the SMDI connections to the PSTN 12, the source 
system 30, and the destination system 32. The host computer 
36 acts as an SMDI router in deciding which SMDI call 
arrival packets from the PSTN are directed to which system 
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based on the status of the mailboxes in the migration 
database 40. The host computer 36 also uses the migration 
database 40 to determine Which SMDI message-Waiting 
packets from the systems are forwarded on to the PSTN 12. 
The host 36 is preferably a server class computer although 
a desktop class computer can be used. The host 36 can 
optionally have a display for displaying a status of the 
migration operations. 
[0035] The subscriber migration server (SMS) is prefer 
ably a personal or server computer class machine preferably 
con?gured With NMS Tl voice cards available from NMS 
Communications of Massachusetts, Microsoft WindoWs 
2000 available from Microsoft Corporation of Washington, 
and Nuance 8.0 Speech Recognition softWare available from 
Nuance Communications of California. The subscriber 
migration server 38 accepts requests via hypertext transmis 
sion protocol (HTTP) and possibly other protocols from the 
host computer 36 to migrate individual subscriber informa 
tion and/or messages from the source system 30 to the 
destination system 32. The subscriber migration server 38 
has one or more Tl connections to the front-end sWitch 34 
so it can be connected via the telephony talk path to the 
source system 30. The subscriber migration server 38 has IP 
connectivity to the destination system 32, so that it can 
submit the information for each subscriber that it has 
retrieved from the source system 30. The server 38 can 
optionally have a display for displaying a status of the 
migration operations. 

[0036] Prior to a discussion of call How and migration 
Within the present invention, there are a feW areas of 
operational processing that need to be described to support 
the more detailed description of seamless subscriber migra 
tion described in later herein. Each area is explained in detail 
beloW. 

[0037] The present invention uses conventional automated 
speech recognition (ASR) for reliable message detection. 
Speaker independent ASR is preferred although speaker 
dependent could be used. While it is possible to use dual 
tone multi-frequency (DTMF) signaling to navigate the call 
tree of a voicemail platform (indeed, every currently 
deployed platform requires it), it is not practical, just With 
DTMF, to detect When the source system 30 begins message 
playback or When a message has completed playing. Source 
systems 30 typically play the message envelope (urgent/ 
neW/ saved, date/time of arrival, and message number) 
immediately prior to playing the message body. Further 
more, most source systems 30 also play a “message menu” 
immediately after playing the message body. Subscriber 
migration in the present invention preferably uses conven 
tional ASR “hot Word” feature to determine When the 
message menu has begun playback, and uses the hot Word 
feature in trimming the appropriate amount of recorded 
speech from the end of the message. For example, the 
message may end With the phrase, “To repeat this message, 
press one.” The hot Word that the system Would look for is 
this Word sequence. The location of this phrase Within the 
audio recording is used for trimming. The detection of this 
phrase in a Word stream by the automated speech recogni 
tion engine alloWs the end of the neW message to be 
designated in the stream immediately before this hot Word 
phrase. When searching for the beginning of the message, 
the recorded message is used after the end of the message 
has already been found. This alloWs the message envelope to 
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be read by conventional ASR repeatedly so that a complex 
message can be recogniZed correctly. For example, a mes 
sage envelope may say “First neW message, received today 
at one PM.” In this case, the recogniZer is best con?gured to 
recogniZe a ?ve second message. The envelope can be 
longer; as in the example, “TWenty second saved message, 
received Tuesday, August tenth at seven thirty AM.” For this 
longer example, the recogniZer is best con?gured to recog 
niZe a nine second message. Several recognition attempts 
can be made With the same recording to ?nd the best 
recognition result. The best result is used to determine the 
value of the message attributes (urgent/neW/ saved, date/time 
of arrival, and message number) and hoW much of the 
beginning of the message should be trimmed. The message 
attributes are stored as data elements in the destination 
system 32 after the server 38 determines them. 

[0038] This application of ASR technology can also be 
used to determine and migrate other voice application fea 
tures, such as reminders, family mailboxes, group lists, etc. 

[0039] The present invention uses the front-end sWitch 34 
during the migration process to reduce the cost of the 
deployment of a neW system. It is important for carriers to 
minimiZe the cost of migration. By using the sWitch, the 
carrier need not duplicate the number of facilities (Tl/ 
SMDI) from each end o?ice to the destination system 32. 
The front-end sWitch 34 alloWs the carrier to install the 
subscriber migration hardWare of the present invention (34, 
36, 38 and 40) during the maintenance WindoW, and as fast 
as desired, for example sloWly over a period of days, Weeks, 
or months, migrate the subscribers from the source system 
30 to the destination system 32. After the migration is 
complete, the facilities can be removed from the front-end 
sWitch 34 and terminated directly onto the destination sys 
tem 32. 

[0040] The present invention alloWs migration of the 
subscribers from the source 30 to the destination 32 over a 
period of time and during that period the present invention 
merges the outgoing MWI streams. Since both the source 30 
and destination 32 Will need to manage MWI for their 
respective pieces of the subscriber pool during the migra 
tion, it is important to merge the MWI data streams from 
both systems and present one stream to the PSTN 12. 
Furthermore, the source system 30 may issue MWI on/olf 
for subscribers that have already been moved to the desti 
nation system 32, and it is important to block the MWI, as 
the source system 30 is no longer the authority for those 
subscribers. MWI-olf for a migrated subscriber from the 
source system 30 can occur based on a system function 
being executed in the legacy system When the subscriber 
mailbox is deleted, or When all the messages expire. MWI 
on for a migrated subscriber can occur if the system supports 
mailbox-to-mailbox addressing (and the sending mailbox is 
still on the source system 30). In this case, an MWI-on 
command from the source system 30 is used to trigger an 
immediate message migration from the source 30 to the 
destination 32iso the migrated subscriber doesn’t lose 
messages that may have been left on the source system 30 
after migration has occurred. 

[0041] The present invention uses a digit collector in the 
front-end sWitch 34 to capture the subscriber’s PIN or pass 
code. One of the puZZles of subscriber migration is hoW to 
determine the subscriber’s PINisince many source systems 
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encrypt the PIN in their respective database. Fortunately, the 
front-end switch 34 has the ability to assign a DTMF digit 
collector on the talk path from the caller, and this can be used 
to “sni?‘” or record the PIN from the resulting DTMF digit 
stream. Some systems (most notably Wireless systems) have 
a feature knoWn as “pass code skip”, Which does not require 
the subscriber to enter a PIN if they are calling from their 
“home phone”. In this case, the PIN cannot be capturedi 
hoWever the migration can still occur (by presenting the call 
from the subscriber migration server 38 as one that is 
coming from the subscriber’s “home telephone”). In such a 
situation the destination system 32, because the neW system 
Will not have the subscribers PIN stored therein, may have 
to prompt the caller (presumably When the caller uses 
something other than their home telephone for retrieval) for 
other identifying information and lead the caller through the 
process of choosing a neW PIN. 

[0042] After a migration is completed for all of the sub 
scribers that can be migrated automatically, and after some 
predetermined period of time (presumably up to 30 days), 
there may still be subscribers on the source system 30 that 
have not called in to retrieve messages. For these subscrib 
ers, the carrier should reset their PIN on the source system 
30 to a knoWn valueiand populate the subscriber migration 
database accordingly. The migration of these subscribers can 
then be rapidly effected using the reset PIN. For these 
subscribers, a similar procedure to the “pass code skip” PIN 
recovery is required the ?rst time they call the destination 
system 32. 

[0043] It is possible for a subscriber that has been 
migrated to call to retrieve a message from a neighbor’s 
phone that has yet to be migrated. In this scenario, the call 
is sWitched or routed to the source system 30 (because of the 
ANI for the neighbor’s phone). HoWever, it is important that 
the subscriber’s attempt to log in to their old mailbox 
failibecause they Will be very confused about the state of 
their mailbox and messages. To guard against this possibility 
and to ensure login failure on the source system 30 When a 
subscriber has been migrated, the subscriber migration ser 
vice modi?es the subscriber’s PIN in the source system 30 
preferably as the last step during the migration. The PIN is 
preferably modi?ed in an algorithmic manner so that it can 
be undone in case the subscriber migration procedure is 
aborted and the source system 30 needs to be restored. The 
front-end sWitch 34 can sWitch the call from the source 
system 30 to the destination system 32 after it detects that 
the caller has input the mailbox number of a subscriber that 
has already been migrated to the destination system, thus 
alloWing subscribers to retrieve their messages in this situ 
ation. 

[0044] The present invention also manages the load on the 
source system 30 caused by the migration process. Because 
all of the T1 lines for the source system 30 are routed 
through the front-end sWitch 34 and the host computer 36 
controls the sWitch 34, the host computer 36 has complete 
knowledge of hoW much call load the source system 30 is 
experiencing. The host computer 36 uses this knoWledge to 
determine hoW many subscriber migration server calls to 
permit on the source system 30. Typically at least one-half 
of the ports on the source system can be used for migration. 
A system administrator typically con?gures the host com 
puter as to Which hours are the “least busy” hours for the 
source system 30, and for hoW many simultaneous calls to 
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permit for the subscriber migration process. Furthermore, 
the host computer 36 examines the call load that the source 
system 30 is experiencing from the PSTN 12 through the 
sWitch 34 and the load caused by current migration opera 
tions, and forces the subscriber migration process to Wait if 
the call load exceeds con?gured thresholds by not making 
additional requests for migration. 

[0045] Because the present invention obtains the voice 
messages through the voice interface of the source system 
30, the migration process needs to be able to navigate the 
menu structure of the source system 30. A call tree menu 
structure 50, such as depicted in FIG. 3 including the digits 
needed to navigate the system, can be obtained from the 
carrier that oWns the source system 30 or it can be deter 
mined by an individual navigating the menu. This structure 
50 can be used by those of skill in the art to create a program 
that Will navigate the menu in a desired order as discussed 
later herein to alloW the messages stored in the SS 30 to be 
played, etc. 

[0046] Prior to performing a subscriber migration, the 
various servers need to be installed and provisioned. The 
destination system 32 must be installed and fully function 
ing. It needs to be provisioned With the mailbox numbers for 
all of the subscribers that Will be migrated from the source 
system 30. The provisioning can be a pre-provisioning so 
that class of service and other information can be considered 
or the mailboxes can be provisioned at the time of the 
migration. To maintain a seamless migration, the mailbox 
numbers in the destination 32 need to be provisioned With 
the same feature set (at a minimum) available to the sub 
scriber on the source system 30, including the same amount 
(or more) of mailbox storage as Well as maximum permitted 
length of messages. 

[0047] Preferably, after the destination system 32 is 
knoWn to be Working, the front-end sWitch 34 and the 
subscriber migration host computer 36 are installed. Typi 
cally, the equipment is co-located With the source 30 and 
destination 32 systemsibut remote IP and telephony con 
nectivity are possible, if needed. 

[0048] Preferably during a maintenance WindoW for the 
source system, all of the PSTN lines (T1 and SMDI) are 
moved to the front-end sWitch 34 and host 36, With corre 
sponding lines coming from the front-end sWitch 34 and host 
computer 36 to the source system 30. At this point, all calls 
placed to the MLHG of the source system 30 Will be routed 
through the front-end sWitch 34 before terminating on the 
source system 30 for service. All features of the source 30 
should be veri?ed at this point to insure that the system is 
functioning prior to the beginning of subscriber migration. 

[0049] Before migration starts, test mailboxes should be 
provisioned on the source system 30 and knoWn to be 
Working. There should be a mailbox for each class of service 
(COS) available on the source system 30. The test mail 
boxes, after they are provisioned, are registered in the 
database 40 for the subscriber migration host computer 36. 
Additionally, the subscriber migration server 38 should 
verify its telephony connectivity to the source system 30, as 
Well as IP connectivity to the destination 32 and other 
components. Test calls should then be made into each of the 
test mailboxes. The administrator should verify that the test 
calls have completed properly, and that the migration server 
38 is or has been able to migrate the test mailboxes from the 
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source system 30 to the destination system 32. Once the test 
migration is complete and is knoWn to be Working properly, 
the administrator may then add all of the desired mailboxes 
that need to be migrated to the host computer database 40. 
The migration can be in any order. However, a migration 
order, such as an order determined by the number of 
messages stored in each mailbox, can be used Where the 
number of messages stored in each mailbox can be deter 
mined by the number of MWIs sent by the source system. 

[0050] Once all of the set-up operations have been com 
pleted, the migration process can start. The ?rst operation 
involves collecting the pass codes or PINs of the subscribers. 
As depicted in FIG. 4, upon receipt of a request for service 
(RFS) from the PSTN 12 on the front-end sWitch (PBS) 34, 
the host computer (HC) 36 aWaits the corresponding SMDI 
packet coming over the SMDI link(s) Which together con 
stitute a compete call arrival 62. Once the RFS and SMDI 
have both been received, the HC 36 examines 64 the SMDI 
packet for the subscriber number (SN), and looks up the 
number in the subscriber migration database (DB) 40. If the 
SN is not in the database, the HC 36 routes 66 the call to the 
source system (SS) 30. If the SN is in the database 40, the 
HC 36 determines 68 Whether the subscriber’s mailbox is on 
the SS 30 or destination system (DS) 32, and routes the call 
appropriately 70 or 74. If the subscriber is currently in the 
process of being migrated 76, the HC 36 directs the PBS 34 
to play 78 a “mailbox currently unavailable” prompt and 
releases 80 the call. If the subscriber has not been migrated, 
the HC 36 instructs 84 the PBS 34 to attach a DTMF digit 
collector on the talk path from the caller and routes 66 the 
call to the source 30. The PIN is collected even if it has 
already been collected to cover a situation Where the PIN has 
been changed since the initial collection of the PIN. The HC 
36 receives the collected digits from the sWitch 34 and then 
examines 86 the resulting DTMF digit sequence to deter 
mine if a subscriber is logging in, and determines the 
subscriber’s numeric PIN. Once the HC 36 determines the 
PIN, it associates 88 this information With the SN in the DB 
40 for later use. The HC 36 also updates the database 40 to 
indicate that the subscriber is logged-in. Once the PIN is 
captured the mailbox can be migrated. 

[0051] Upon receipt 108 of an SMDI/MWI packet from 
the SS 30, as depicted in FIG. 5, the HC 36 determines 110 
if the mailbox is being migrated. If not, the HC 36 deter 
mines 112 if the SN has already been migrated to the DS 32. 
If the subscriber number (SN) is still on the SS 30, then the 
MWI is permitted to go 114 out to the PSTN 12. If the SN 
is on the DS 32, then the HC 36 determines 116 if it is an 
MWI-on or MWI-off command. If it is MWI-off, then the 
HC discards 118 the packet. If it is an MWI-on, then the HC 
36 updates 120 the information for the SN in the DB 40, and 
requests 122 the subscriber migration server (SMS) 38 to 
retrieve the message from the SS 30 and migrate it to the DS 
32 as soon as possible. 

[0052] The system alloWs a caller to leave a message for 
a subscriber for Which the mailbox is being migrated. If an 
SMDI MWI-on packet comes from the source system (SS) 
30 during the time When a subscriber is being migrated 110 
to the DS 32 indicating that a message has been saved during 
migration, then the HC 36 puts 144 the MWI packet in a 
“hold o?‘” queue, Waiting for the result of the migration 
operation for this particular subscriber. If the subscriber is 
successfully migrated 146, then the HC 36 treats the MWI 
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on packet as if it arrived after migration had completed and 
processes the packet as stated above. If the subscriber 
migration for this subscriber has an error, or is aborted, then 
the HC 36 sends 148 the queued MWI-on packet from the 
SS 30 to the PSTN 12. 

[0053] When the con?gured “least busy” hour range 
begins 170, as depicted in FIG. 6, the HC 36 examines the 
database (DB) 40 for SN’s (mailboxes) that have corre 
sponding captured PINs, but have yet to be migrated to the 
DS 32 and selects 172 one or more mailboxes to migrate. 
The HC 36 checks 174 to see if the subscriber is currently 
logged into the SS 30 (by examining the DB 40), and if so 
skips the subscriber and marks 176 the subscriber for a 
future migration after an appropriate Waiting period has 
elapsed. OtherWise, the HC 36 issues 178 a request to the 
SMS 38 to migrate a particular subscriber. The request 
contains all of the pertinent information for the SN (PIN, 
feature set, etc.) that is knoWn. The SMS 38 accepts the 
request and begins processing it. While the migration server 
(SMS) 38 is processing the request, the host computer (HC) 
36 may send additional requests until either the SMS 38 has 
met its limit on the number of simultaneous calls, or the SS 
30 has met its limit on the amount of load that is permitted 
for subscriber migration calls. The HC 36 also instructs 180 
the sWitch 34 to Watch for a line seiZure from the server 38 
and sWitch 182 the call to an available port on the source 
system 30. 

[0054] If the source system becomes overloaded such as 
the number of additional calls exceed a prede?ned limit, the 
host computer 36 can cause one or more migrations in 
progress to be aborted. In such as situation the HC 36 
preferably Would abort migrations that Were started most 
recently. In addition, it is possible for a race condition to 
occur by selecting the mailbox, testing Whether the sub 
scriber is logged in and later marking the mailbox as 
“currently unavailable.” As an alternative, the mailbox could 
be marked as “currently unavailable” When it is selected, 
then a test performed to determine Whether the subscriber is 
logged in and proceed from there (if the subscriber Was 
logged in, then restore the ?ag to indicate the mailbox is still 
available in the source system 30). 

[0055] When the SMS 38 begins the migration, the HC 36 
updates the SN in the DB 40 to mark the SN as “currently 
unavailable”. This is to prevent the subscriber from attempt 
ing to retrieve messages While the migration for the account 
is occurring. After the migration of the subscriber is com 
plete, the SMS 38 modi?es the PIN for the SN on the SS 30, 
and updates the HC 36 With the neW PIN information for the 
source system 30. This is done to prevent the subscriber 
from being able to log into the source 30 after the mailbox 
has already been migrated (Which can happen under certain 
race conditions if the subscriber uses a neighbor’s phone). 

[0056] As each SMS migration call completes, the host 36 
sends another request to the SMS 38 for another migration, 
if a) there are still additional migrations to perform, b) if it 
is still during the “least busy” hour range WindoW, and c) if 
the SS 30 has su?icient capacity to accept the call load from 
the migration server 38. 

[0057] Upon receipt of an RFS from either the SS 30 or the 
destination system (DS) 32 (Which can happen if the SS 30 
or DS 32 Wants to place an outgoing call, for features like 
pager noti?cation), the HC 36 instructs the PBS 34 to route 
the call to the corresponding line for the PSTN 12. 
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[0058] Upon receipt of an RFS from the SMS 38, the HC 
36 directs the FES 34 to connect the channel to one of the 
available incoming channels for the SS 30. This is the start 
of the migration for a particular subscriber or message. 

[0059] In the migration call ?oW, as depicted in FIGS. 7A 
and 7B, upon receipt 210 of a migration request (MREQ) 
from the HC 36, the SMS 38 outseiZes 212 on a line, thus 
signaling the FES 34 and HC 36 to connect the channel to 
an available incoming channel for the SS 30. Also, the SMS 
38 requests the HC 36 to send the corresponding SMDI call 
arrival packet, including the ANI, to the SS 30 based on the 
SN for the subscriber that is being migrated. It is also 
possible for the SMS 38 to use in-band signaling to indicate 
the identi?cation of the incoming call as from a subscriber. 

[0060] The SMS 38 then listens on the talk path from the 
SS 30. The SMS 38, over the talk path to the source 30, 
outputs 214ivia DTMFithe PIN for the subscriber that it 
received in the MREQ. The SMS 38 also activates the “main 
menu” grammar detector, as Well as the “invalid pass code” 
grammar detector of the ASR, and Waits for recognition 
results. If the “invalid pass code” prompt is recogniZed 216, 
then the SMS 38 noti?es 218 the HC 36 that the PIN is 
incorrect, and the HC 36 clears the PIN for the SN in the DB 
40. The server 38 then terminates the call. The HC 36 Will 
reattempt this subscriber number (SN) once the subscriber 
logs in again via the SS 30 and the PIN is again collected. 
If neither prompt is recogniZed 220, then the SMS 38 returns 
222 a failure indication to the HC 36, Which Will note the 
failure, requests 224 scheduling of a retry and reattempt of 
the migration for this subscriber after an appropriate Waiting 
period has elapsed and disconnects 226. 

[0061] Assuming the SMS 38 recogniZes the “main menu” 
prompt (see FIG. 7B), the server 38 then out pulses 228 the 
DTMF key for listening to messages. In the example of FIG. 
3 the key output is the number “2”. The SMS 38 also 
activates the grammar for the “end of message” prompt. The 
SMS 38 also begins 230 digitally recording the audio that is 
coming back from the SS 30 and storing it in a data ?le that 
corresponds to the current message number. 

[0062] After receiving the “end of message” recognition 
from the ASR process, the SMS 38 stops the recording audio 
process, and trims 232 the end of the message ?le so the 
“end of message” prompt is removed. The trimming is 
typically just before the “end of message” prompt hoWever, 
it is also possible to trim the message at the end of the 
utterance coming just before the prompt. The SMS 38 also 
performs 234 the speech recognition operation on the 
recording. If the grammar detector does not detect 236 the 
“end of all messages” prompt, the SMS 38 activates 238 the 
grammar for message attribute detection (urgent/neW/ saved) 
as Well as for 240 the date and time detection, and provides 
the recogniZer With the recorded message ?le as the source 
of the audio alloWing the recogniZer to go back through the 
recorded message looking for attributes and the end of the 
envelope. Note that the system of the present invention may 
have to navigate the prompt tree to obtain message attribute 
audio for systems that do not play such information With the 
message. Upon receipt of the recognition results for urgent/ 
neW/ saved and date & time, the SMS 38 associates this 
information With the corresponding data ?le for the mes 
sage, and trims 242 the message envelope information from 
the beginning of the message audio ?le. The trimming of the 
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recording leader involves ?nding the last utterance of the 
envelope and discarding the part of the recording that 
includes the envelope. The server 38 then outputs 246 the 
DTMF for the next message. Note that the attribute infor 
mation can be determined for the messages While the next 
message is being recorded or even after all the messages of 
the mailbox have been recorded. 

[0063] The SMS 38 continues through all of the messages 
in this manner, until the “main menu” or “end of all 
messages” grammar is recogniZed againithus signaling the 
end of the message queue. 

[0064] The SMS 38 folloWs a similar process for record 
ing 248 the greeting(s) for the subscriber (by navigating via 
DTMF to the “greeting revieW” menu)iand similarly for 
recording 250 the name announcement for the subscriber. 
Finally, the SMS 38 modi?es 252 the PIN for the subscriber 
on the SS 30 via the corresponding menu over the telephony 
user interface and disconnects 254. 

[0065] At the completion of this process, the SMS 38 
submits all of the information (messages, attributes, greet 
ing(s), name announcement, PIN, etc.) to the destination 
system (DS) 32 that corresponds to this subscriber number 
(SN). Preferably the information is submitted via a protocol, 
such as HTTP, in a format, such as the XML (extensible 
Mark-up Language) Which includes DTD (Document Type 
De?nition) and XSL (extensible Style Language), alloWing 
data submission independent of the neW system’s API. An 
example of an information transfer is discussed beloW. Upon 
positive acknoWledgement from the DS 32 that the SN has 
been updated, the SMS 38 updates the DB 40 on the HC 36 
for this particular SN that the migration is complete. 

[0066] In the present invention, the XML API preferably 
includes an HTTP POST that includes multipurpose intemet 
mail extensions (MIME) encoded form data. The ?rst MIME 
part in the post is an XML snippet that identi?es the mailbox 
and the audio being migrated (greeting, name and any 
number of message audio IDs). The audio data correspond 
ing to each of these folloWs in other MIME parts in the post. 

[0067] In the example beloW there is a greeting and name 
announcement in addition to tWo messages. Therefore, the 
post Would include 5 MIME parts: the XML snippet Will be 
the ?rst part, folloWed by the audio data in 4 MIME parts. 
The audio data is identi?ed by the ID speci?ed in the XML 
snippet. 

[0068] In the case of family mailboxes, there Would be 
multiple sets of data like the one above. One set for the 
primary mailbox and other sets for each of the sub mail 
boxes. For the non-primary mailbox sets (i.e., the sub 
mailboxes), the subscriber ID Would include the sub mail 
box identi?er, for example “617864301 lsl” for the ?rst sub 
mailbox. 

[0069] Note that an <append> tag Will be present for the 
subscriber if these messages are to be appended to the 
current mailbox. This tag is directly related to the special 
case discussed above Where an MWI-on message arrives 
from the source system for a subscriber that has already been 
migrated. In that case the migration server 38 Would be 
requested to “get” the neW message. In the HTTP post 
generated from this request, the <append> tag Would be 
present in the XML snippet (it is shoWn in the example 
beloW). 
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XML SNIPPET 

[0070] During the migration operation, it is possible to 
have the server 38 or the host computer 36 produce a 
migration status display, as depicted in FIG. 8, that can be 
displayed on the displays of these computers or sent via an 
IP communication to a computer of an administrator for 
display thereon. This display shoWs the status of: the con 
nection to the source, the log-in, the search for messages, the 
recording of the messages, the message attribute collection, 
the type of message, the time/date of the message, the end 
of the messages, the retrieving of the greeting, retrieving of 
the name announcement, and delivery of the mailbox con 
tents to the destination system. 

[0071] The present invention stores information about the 
mailbox and the migration status in the storage of the server 
38 and the host 36. This subscriber information includes: 
subscriber number or mailbox identi?er, PIN, migration 
status, attributes of the messages, messages, subscriber 
greeting, subscriber name announcement, dialed number 
information service (DNIS) of the source voicemail appli 
cation, the time of the last successful migration, the source 
system ID, the destination system ID, the number of family 
mailboxes, the family mailbox PINs, logged-in ?ag, source 
system class of service (COS), destination system class of 
service (COS), language of the account on the source 
system, and next scheduled migration date and time. This 
information can be stored in a data structure, such as a list 
data structure. For example, as depicted in FIG. 9, the DB 
40 could include a list 290 of subscriber records 292 Where 
each record includes ?elds for SN 294, PIN 296, status 
(migrated, not-migrated, in-progress) 298, error status 298, 
etc. (With the ?elds for the other information noted above 
being not shoWn for brevity). A similar list data structure can 
be used to contain information related to migrated messages 
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and includes records having ?elds for subscriber ID (or SN), 
message number, message sender, message state (neW, save, 
urgent), date and time of message and message duration 
(approximate). The data need not be stored in list structures 
but could be in other types of structures, such as an array. 

[0072] Because the present invention includes the sWitch 
ing system, a seamless migration is possible Where the user 
need not be presented With a special prompt during or after 
migration. 
[0073] Once the migration is “completed” (Where some 
mailboxes cannot be migrated because of a special con?gu 
ration/ feature) and before the present invention is removed 
from the netWork, the source system needs to have the 
mailboxes purged from it to avoid the production of erro 
neous MWI-olf messages for a subscriber that is no longer 
on the system. 

[0074] The present invention could also assign a digit 
collector to calls to the destination system for mailboxes that 
have been migrated for situations Where the subscriber calls 
from a neighbor’s house and the neighbor has been migrated 
but the subscriber has not been migrated. The digit collec 
tion could be used to reroute the call to the source system, 
to collect the subscriber’s PIN or to play a message that the 
system is temporarily out of service. 

[0075] Typically, the system does not release the connec 
tion to the source for a particular mailbox and set the 
migration status as successful or change the PIN until the 
destination acknowledges receipt of the migration informa 
tion. Of course, if a time-out occurs While Waiting for the 
acknowledgement, the migration is designated as failed and 
a retry is scheduled. 

[0076] The system also keeps a failure count and a failure 
code/description to inform the system administrator about 
failures. The failure information can also indicate the source 
port on Which the failure occurred. 

[0077] The system needs to knoW information about any 
special con?guration for the mailbox, such as Whether it is 
a family mailbox With multiple PINs. There are several Ways 
in Which to determine the number of sub-mailboxes: the data 
can be retrieved through an administrative interface or if the 
main mailbox PIN is knoWn, the migration can use ASR to 
determine the number sub-mailboxes. The system navigates 
such special mailboxes during a call How in substantially the 
same Way as for a non-family mailbox using a family call 
tree but must Wait for all of the PINs of the sub-mailboxes 
to be collected before migration can be started. 

[0078] The present invention can obtain the mailbox infor 
mation from the source system and send the mailbox infor 
mation to the destination system via any public interface 
including a data interface, a voice interface and or a Web 
interface. 

[0079] The call tree used to navigate the source system 
could be discovered by an automatic process using ASR and 
DTMF to navigate the menu. 

[0080] It is possible to migrate mailboxes in a system With 
a limited number of subscribers Who can be migrated in a 
maintenance interval Without using the sWitching system. 
Such a migration involves attaching digit collectors to the 
existing telephony interface of the source system to capture 
the pass codes of the subscribers. Once the pass codes are 
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captured, the facilities Would be switched to the migration 
server and the migration Would be performed in the main 
tenance WindoW after Which the facilities Would be sWitched 
to the destination system. 

[0081] It is also possible to accelerate the migration by 
using the capabilities of some source systems to skip 
prompts. However, this may require sacri?cing the collec 
tion of message attribute information. 

[0082] The system of the present invention can also use 
speaker differentiation detection Where the system detects 
the difference in the voice of the prompts and the messages 
to determine the beginning and ending of a message in an 
audio stream and to detect prompts. The system of present 
invention can use knoWn maximum message lengths to 
assist in navigation. The system of present invention can 
also use ASR that can distinguish betWeen languages When 
migrating from a multilingual system. The system of present 
invention can further use a network sniffer to detect the pass 
code should the source system transmit the pass code over 
a data netWork. The pass code can also be obtained via a 
report from the source system or via a Web access snilfer 
operation When access to a mailbox over the Internet is 
alloWed. 

[0083] The present invention has been described With 
respect to storing a message in the destination system via a 
data transfer to the destination system through an IP inter 
face, such as a LAN connection. It is possible to store a 
message in the destination system by accessing the destina 
tion system through the voice interface using a predeter 
mined pass code and the subscriber number, save the mes 
sage into the destination system by playing the recorded 
message through the voice interface as a neW message and 
change the pass code or PIN to that of the subscriber. In this 
situation the envelope information, such as the date and time 
the message Was saved Will be inaccurate unless the desti 
nation system supports a mechanism alloWing setting of 
envelope information through the voice interface. 

[0084] The present invention has been described With 
respect to migration of voice messages. HoWever, the 
present invention can be used to migrate other advanced 
features, such as “reminder”, “Wake-up”, special delivery, 
paging, etc. For example, for a paging message or a special 
delivery message the system of the present invention can 
record the message and move it to the destination system 
Where it Would be deposited in the appropriate queue 
triggering special processing in the destination system and 
then navigate the menu to deactivate that feature on the 
source system. 

[0085] The present invention has been described With 
respect to voicemail. HoWever, the present invention can be 
used to migrate an automated attendant application from one 
system to another. 

[0086] The present invention has been described With 
respect to the tasks for a mailbox being performed sequen 
tially. HoWever, it is possible for tasks to be performed in 
parallel. For example, a mailbox greeting could be retrieved 
separately over one port While a message is being retrieved 
over another port if the source system alloWs multiple 
simultaneous login sessions. Most systems do not alloW 
multiple simultaneous login sessions. 

[0087] The present invention has been described With 
respect to migrating a mailbox in a single session. HoWever, 
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it is possible to migrate a mailbox over multiple sessions, if 
the date and duration of messages is retained so that a 
migration could continue from Where it left off. 

[0088] The present invention has also been described With 
respect to denying access to a mailbox by the mailbox 
subscriber during migration. HoWever, access could be 
provided by having the host abort the migration to alloW the 
subscriber to log in. 

[0089] The present invention has been described as using 
a host and a migration server for migration. HoWever, it is 
possible to have a single machine (server) do the functions 
of the host and the migration server. Additionally, as sWitch 
ing systems improve in capability, a sWitch may become 
available that could handle the tasks of the host, the server 
and the sWitch described herein. 

[0090] The present invention has been described With the 
ASR operations being performed before the messages are 
packaged and transferred to the destination system. The ASR 
operations can be performed in real-time While the messages 
are being transferred to the destination system. 

[0091] The PIN has been described as being a digital 
representation of the DTMF entered by the subscriber. The 
PIN can be stored as an audio ?le. The PIN can also be 
encrypted. The information transferred to the destination 
system can to the also be encrypted (using hypertext trans 
mission protocol, secureiHTTPS for example). 

[0092] The present invention has been described With the 
system sWitching an incoming call to the source or destina 
tion respective to Whether the subscriber has been migrated 
using a migration ?ag kept by the host. It is possible to alloW 
the caller to login on the source system, obtain the account 
number of the caller and sWitch the call to the destination 
system if the account is one that has been migrated. 

[0093] The system also includes permanent or removable 
storage, such as magnetic and optical discs, RAM, ROM, 
etc. on Which the process and data structures of the present 
invention can be stored and distributed. The processes can 
also be distributed via, for example, doWnloading over a 
netWork such as the Internet. 

[0094] The many features and advantages of the invention 
are apparent from the detailed speci?cation and, thus, it is 
intended by the appended claims to cover all such features 
and advantages of the invention that fall Within the true spirit 
and scope of the invention. Further, since numerous modi 
?cations and changes Will readily occur to those skilled in 
the art, it is not desired to limit the invention to the exact 
construction and operation illustrated and described, and 
accordingly all suitable modi?cations and equivalents may 
be resorted to, falling Within the scope of the invention. 

What is claimed is: 
1. A voice mailbox migration process for migrating voice 

mail from a source system to a destination system, com 
prising: 

capturing a pass code of a subscriber Without requesting 
active subscriber participation; 

accessing the source system via a voice telephony inter 
face using the captured pass code; and 

moving the voicemail from the source system to the 
destination system. 
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2. A process as recited in claim 1, wherein the pass code 
is captured through analysis of signals on a telephony voice 
circuit as the subscriber logs in to the source system. 

3. A process as recited in claim 1, Wherein the pass code 
is captured as the subscriber logs in to the source system by 
a switching system coupled to a telephony interface of the 
source system. 

4. A process as recited in claim 1, Wherein the data is 
moved from the source system over a public telephony user 
interface. 

5. A voice mailbox migration process for migrating a 
voicemail message from a source system to a destination 
system, comprising: 

accessing the source system via a voice telephony inter 
face, playing the message stored in the source system 
and recording the message as the message is played; 
and 

storing the recorded voice message in the destination 
system, Wherein the voice mailbox migration process is 
implemented Without requesting active subscriber par 
ticipation. 

6. A process as recited in claim 5, Wherein the recorded 
message has a message envelope and said process further 
comprises determining a message envelope in the recorded 
message and removing the audio envelope from the recorded 
message. 

7. A process as recited in claim 5, Wherein the recording 
records an end-of-message prompt and said process further 
comprises determining a start of the prompt in the recorded 
message and removing the prompt from the recorded mes 
sage. 

8. Aprocess as recited in claim 7, Wherein the determining 
comprises searching for one of a ?rst Word and phrase in the 
prompt using automated speech recognition. 

9. A process as recited in claim 5, Wherein the message 
has audible message attributes and said process further 
comprises determining the message attributes in the 
recorded message. 

10. A process as recited in claim 9, Wherein the deter 
mining comprises searching for attribute Words in the 
recorded message using automated speech recognition. 

11. A process as recited in claim 5, further comprising: 

playing a mailbox greeting and a name announcement for 
the voice mailbox from the source system: 

recording the greeting and name announcement as played; 
and 

storing the recorded greeting and announcement in the 
destination system. 

12. A process as recited in claim 5, further comprising 
changing a pass code for the voice mailbox in the source 
system. 

13. Aprocess as recited in claim 5, Wherein the accessing 
comprises obtaining a connection to the source system via a 
sWitching system. 

14. Aprocess as recited in claim 5, Wherein the accessing 
comprises: 

supplying a subscriber’s pass code to the source system; 
and 

navigating a voicemail menu system using a menu struc 
ture and DTMF. 
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15. Aprocess as recited in claim 5, Wherein the accessing 
comprises supplying a subscriber’s automatic number iden 
ti?cation to the source system alloWing the source system to 
skip a pass code entry operation by a subscriber. 

16. A process as recited in claim 14, further comprising: 

capturing the pass code Without requesting active sub 
scriber participation by sampling a talk path to the 
source system When a subscriber logs in to the source 
system. 

17. A process as recited in claim 5, Wherein the messages 
are transferred as audio and the attributes are transferred as 
data. 

18. A process as recited in claim 5, Wherein the user need 
not be presented With a migration prompt during or after the 
migration. 

19. A process as recited in claim 5, Wherein the messages 
are stored in the destination system through a voice inter 
face. 

20. A voice mailbox migration process for migrating a 
voicemail message from a source system to a destination 
system, comprising: 

initiating a migration of a mailbox from the source system 
to the destination system; 

blocking an MWI from the source system When the 
mailbox has been migrated, migrating a neW message 
from the source system to the destination system and 
releasing the MWI; 

holding the MWI until a successful completion of the 
migration; and 

passing the MWI When the mailbox has not been 
migrated. 

21. A process as recited in claim 20, further comprising 
initiating migration of a neW message When a MWI is issued 
by the source system for a mailbox that has been migrated. 

22. A process as recited in claim 20, further comprising 
merging MWI from the source and destination systems 
during the migration. 

23. A system for migrating a voice message from a source 
system to a destination system in a telephone system, 
comprising: 

a digital sWitching system coupled to the source system, 
the destination system and the telephone system via 
voice telephony interfaces; and 

a migration machine coupled to the digital sWitching 
system via a telephony interface and to the destination 
system via a data interface, accessing the source system 
through the digital sWitching system, retrieving the 
voice message and storing the message in the destina 
tion system Without requesting active subscriber par 
ticipation. 

24. A system as recited in claim 23, Wherein the digital 
sWitching system comprises a digit capture function captur 
ing a subscriber pass code as the pass code is transmitted 
through the sWitching system to the source system. 

25. A system as recited in claim 24, further comprising a 
host machine coupled to the sWitching system and the 
migration machine, controlling the sWitching system to 
provide a connection to an available port of the source 
system for the machine, initiating a migration operation by 
the machine and storing the captured pass code. 




