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[57] ABSTRACT 

A system and method for forming circuit connections within 
a telecommunications switching platform that uses tables of 
logical identi?ers for resources and information channels 
being handled by the platform to allow dynamic addressing 
of components and provide signi?cant ?exibility over prior 
art systems. 
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A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or adver 
tisement or the like may use the term patent, or any term 
suggestive of a patent, When referring to a statutory 
invention registration. For more speci?c information on 
the rights associated With a statutory invention registra 
tion see 35 U.S.C. 157. 
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SYSTEM AND METHOD FOR FORMING 
CIRCUIT CONNECTIONS WITHIN A 

TELECOMMUNICATIONS SWITCHING 
PLATFORM 

CLAIM OF PRIORITY 

The instant patent application claims priority from the 
US. provisional patent application designated With Ser. No. 
60/060,107, entitled “Cellular Communication System,” 
naming Anthony G. Fletcher and Scott D. Hoffpauir as 
inventors, and Which Was ?led on Sep. 26, 1997. 

RELATED PATENT APPLICATIONS 

The instant patent application is related to the following 
patent applications: (a) the US. patent application Ser. No. 
09/026,467 designated by DSC Case No. 840-00 and Attor 
ney Docket No. 24194000.185, entitled “Fault Testing in a 
Telecommunications System,” naming H. John Lohn III and 
Sarvesh Asthana as inventors, and Which Was ?led concur 
rently With the instant application; (b) the US. patent 
application Ser. No. 09/026,229 designated by DSC Case 
No. 841-00 and Attorney Docket No. 24194000.186, 
entitled “System and Method for Dynamically Mapping 
Components Within a Telecommunications SWitching 
Platform,” naming H. John Lohn III as inventor, and Which 
Was ?led concurrently With this application; (c) the US. 
patent application Ser. No. 09/025,740 designated by DSC 
Case No. 846-00 and Attorney Docket No. 24194000.191, 
entitled “SWitching Module for a Telecommunications 
SWitching Platform,” naming Mark D. BroWning, James M. 
Davis, Cecil W. Johnson, Jr., Scott A. Kooy, H. John Lohn 
III, and R. Timothy Wallace as inventors, and Which Was 
?led concurrently With this application; (d) the US. patent 
application Ser. No. 09/026,485 designated by DSC Case 
No. 847-00 and Attorney Docket No. 24194000.192, 
entitled “Span Interface Module for a Telecommunications 
SWitching Platform,” naming Mark D. BroWning, Cecil W. 
Johnson, Jr., Scott A. Kooy, H. John Lohn III, and R. 
Timothy Wallace as inventors, and Which Was ?led concur 
rently With this application; (e) the US. patent application 
Ser. No. 09/026,488 designated by DSC Case No. 848-00 
and Attorney Docket No. 24194000193, entitled “Signal 
Processing Module for a Telecommunications SWitching 
Platform,” naming Mark D. BroWning, Cecil W. Johnson, 
J r., Scott A. Kooy, H. John Lohn III, and R. Timothy Wallace 
as inventors, and Which Was ?led concurrently With this 
application; and the US. patent application Ser. No. 
09/026,321 designated by DSC Case No. 849-00 and Attor 
ney Docket No. 24194000.194, entitled “Telephony-Support 
Module for a Telecommunications SWitching Platform,” 
naming Mark D. BroWning, Cecil W. Johnson, Jr., Scott A. 
Kooy, H. John Lohn III, ShaWn W. Vines, and R. Timothy 
Wallace as inventors, and Which Was ?led concurrently With 
this application. 

FIELD OF THE INVENTION 

This invention generally relates to telecommunications 
systems and more particularly to mobile and land-based 
telecommunications sWitching platforms. 

BACKGROUND OF THE INVENTION 

Telecommunications sWitching platforms operate to con 
nect incoming communication channels to selected outgoing 
communication channels. This sWitching is generally done 
in response to phone numbers dialed by the users or sub 
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2 
scribers of the company operating the telecommunications 
system, or by others Who are calling these subscribers. For 
eXample, the caller enters a phone number and signaling is 
sent along With or over the communication channel and the 
telecommunication system attempts to establish an end-to 
end communications link to the destination number that the 
caller has dialed. 

An end-to-end communications channel is established 
through a sWitch Within the telecommunications sWitching 
platform. This sWitch is typically a non-blocking matriX 
sWitch, Which is operable to connect the incoming channel 
to one of many outgoing channels. The sWitch operates 
under control of a processor Within the telecommunications 
sWitching platform. The processor supplies information that 
the sWitch uses to connect one information channel to 
another through the sWitch. Typically, the sWitch receives a 
number of time-multiplexed input signals and provides a 
number of time-multiplexed output signals. There are also 
typically a number of resources Within the sWitching plat 
form. These resources may be connected to each other or to 
an information channel through the sWitch. For eXample, if 
the caller seeks to initiate a call to a busy number, the caller 
must receive a busy signal; this busy signal is provided by 
a resource Within the telecommunications sWitching 
platform, and the familiar busy tone is passed through the 
sWitch and received by the caller. 

In conventional telecommunications systems, the appli 
cations processor (e. g., the call processor) keeps track of the 
addresses assigned to the various incoming and outgoing 
communications channels, as Well as the various resources 
that are addressed Within the telecommunications sWitching 
platform. This is done through hard Wiring or a large table 
of ?Xed addresses corresponding to these communication 
channels and resources. Thus, for eXample, traffic channels 
are processed through an assigned digital signal processor 
(DSP) and if the DSP fails, the associated traf?c channels are 
not available until the DSP is repaired or replaced due to the 
inability of the telecommunications to dynamically reallo 
cate DSPs to traffic channels. 

SUMMARY OF THE INVENTION 

An embodiment of the present invention uses tables of 
logical identi?ers for resources and information channels 
being handled by the platform to alloW dynamic addressing 
of components and provide signi?cant ?exibility over prior 
art systems. Speci?cally, the applications processor of the 
telecommunications sWitching platform no longer has to 
maintain large tables of information concerning physical 
details Within the sWitching platform. The applications pro 
cessor maintains smaller tables of the logical identi?ers of 
the telecommunications channel inputs and outputs to the 
sWitching platform itself. The applications processor can 
request that end-to-end connections be formed by specifying 
the logical identi?ers of tWo sets of telecommunications 
channel inputs and outputs. 

Thus, in the preferred embodiment of the present 
invention, sWitching modules operating beneath the appli 
cations processor make connections betWeen information 
channels by translating logical identi?ers into speci?c 
sWitching information. The sWitching module receives end 
to-end sWitching instructions from the applications 
processor, and proceeds to form these end-to-end connec 
tions in a manner transparent to the applications processor. 
By storing in a con?guration table certain additional infor 
mation associated With the various communications chan 
nels and resources Within the system, the sWitching module 
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can independently call upon resources and make intermedi 
ate connections Within the switching module Without further 
direction from the applications processor. 

In one embodiment of the present invention, the telecom 
munications sWitching platform has an applications proces 
sor that manages the sWitching platform and controls the 
connection of telecommunications channel inputs to 
selected telecommunications channel outputs through end 
to-end sWitching requests. The platform has a sWitching 
module that performs sWitching functions to carry out these 
end-to-end sWitching requests. The sWitching module in turn 
has a sWitch to connect telecommunications channels to 
each other and to resources Within the platform. The sWitch 
ing module instructs the sWitch to make these connections in 
accordance With its translation of the logical identi?ers. 

Preferably, the sWitching module receives a number of 
digital signals or spans. Each span carries a number of 
separate telecommunications channel inputs to (and outputs 
from) the platform. Each span is divided into multi-bit, 
periodically-repeating frames. Each frame, in turn, is further 
subdivided into a plurality of timeslots, With each timeslot 
being one or more bits that are consistently transmitted at a 
certain time Within each frame. Each of these timeslots 
represents an information channel on said digital signal. 
These information channels can include LAP-D signaling 
channels, voice or data traf?c channels, and PSTN-trunk 
DSO channels. The sWitch Within the sWitching module is 
preferably capable of connecting any telecommunications 
input channel on any timeslot of any digital signal to any 
telecommunications output channel. 

In one embodiment of the present invention, the telecom 
munications sWitching platform maintains a con?guration 
table by Which semi-permanent connections can be “nailed 
up” betWeen the telecommunications input and output chan 
nels and resources Within the telecommunications sWitching 
platform. 

In another embodiment of the present invention, a method 
for con?guring a telecommunications-sWitching platform is 
described. The platform in this embodiment includes a 
controller, a sWitching module, system resources, and at 
least one shared communication path. The platform receives 
channel inputs and outputs from external telecommunica 
tions systems. The method described includes building a 
con?guration table With logical identi?ers for the platform’s 
system resources and information channel inputs and out 
puts. A system resource’s logical identi?er determines over 
Which timeslot of the shared communications path the 
resource Will communicate. The method also includes the 
step of polling at least one system resource to receive a 
registration from such system resource and determining a 
logical identi?er for such system resource. The method also 
includes the step of building a connection table in Which a 
logical identi?er is assigned to the telecommunications 
channel inputs and outputs. For a particular communications 
channel, the logical identi?er determines over Which portion 
of the shared communication path the information channel 
Will be carried. The con?guration table and the connection 
table may be the same table or different tables. 

In another embodiment of the invention, logical identi? 
ers are maintained for conferences being handled by the 
telecommunications sWitching platform. The conference 
logical identi?er contains information concerning Which 
resources have been allocated in the sWitching module to 
provide the conference connections. When a higher-level 
application, such as the call processor, Wants to provide a 
conference connection, it Will request a set of conference 
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4 
logical identi?ers. If conference resources are available, then 
the application Will be able to make 1-Way or 2-Way con 
nections to the logical identi?ers assigned to the conference. 
Normally 2-Way connections Will be assigned to these 
conference logical identi?ers, although in certain 
circumstances, one-Way connections may be assigned. 
A database of con?guration data for resources in the 

sWitching platform is built at initialiZation of the telecom 
munications system, including the construction of logical 
components identi?ers for the resources in the sWitching 
platform that can be used as indices to the database, alloWing 
for the dynamic remapping of resources by dynamically 
updating the con?guration database. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of an embodiment of the 
claimed telecommunications sWitching platform; 

FIG. 2 is a block diagram of loWer-level functional 
elements Within the telecommunications sWitching platform 
of FIG. 1; 

FIG. 3 is a timing diagram illustrating the multiplexing of 
telecommunications channels upon the high-speed buses of 
FIG. 2; 

FIG. 4 is a system-level block diagram illustrating hoW 
connections may be formed through the telecommunications 
sWitching platform of FIG. 1; 

FIG. 5 is timing diagram for several high-speed buses, 
illustrating the sWitching task performed by the sWitching 
module of the telecommunications sWitching platform; 

FIG. 6 is a task ?oW diagram illustrating the interfaces to 
a con?guration task; 

FIG. 7 is a How diagram of the steps taken by the upon 
startup of the telecommunications sWitching platform; 

FIG. 8 is a block diagram of the sWitching module of 
FIGS. 1—2; 

FIG. 9 is a block diagram of the interface module of FIGS. 
1—2; 

FIG. 10 is a block diagram of the telephony-support 
module of FIGS. 1—2; 

FIG. 11, is a block diagram of the signal-processing 
module of FIGS. 1—2; 

FIGS. 12A—12B illustrate a con?guration table used to 
store Logical Component Identi?ers (LCIs) and other infor 
mation concerning system resources and information chan 
nels; and 

FIGS. 13A—13D illustrate an exemplary ?oW diagram of 
the steps taken in translating and interpreting logical iden 
ti?ers according to an embodiment of the present invention. 

All of these draWings are draWings of certain embodi 
ments of the invention. The scope of the invention is not 
limited to the speci?c embodiments illustrated in the draW 
ing and described beloW. Instead, the scope of the invention 
is set forth in the claims. 

DETAILED DESCRIPTION OF EMBODIMENTS 

FIG. 1 is a block diagram of an embodiment of the present 
invention. This block shoWs the overall 
telecommunications-sWitching platform 10. This sWitching 
platform 10 includes redundant call processors 12 and 
NetWork Management System (“NMS”) servers 14 as Well 
as sWitching modules 16 and resource processors 18,20,22 
that carry out a number of the loWer-level tasks to be 
accomplished by the sWitching platform 10. Resource pro 
cessors include, for example, a telephony-support module 
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18, an interface module 20, and a signal-processing module 
22. The resource processors are described below, and are 
described in further detail in US. patent application Nos.: 
09/025,740 (Docket No. 24194000191), entitled “Switch 
ing Module for a Telecommunications Switching Platform”; 
09/026,485 (Docket No. 24194000192), entitled “Span 
Interface Module for a Telecommunications Switching Plat 
form”; 09/026,488 (Docket No. 24194000193), entitled 
“Signal-Processing Module for a Telecommunications 
Switching Platform”; and 09/026,321 (Docket No. 
24194000194), entitled “Telephony-Support Module for a 
Telecommunications Switching Platform,” all of which were 
?led on Feb. 19, 1998 and are hereby incorporated by 
reference herein. 

The switching modules 16 and resource processors 18,20, 
22 communicate with each other through, for example, a 
control bus 24. Data is passed between these same elements 
over high-speed data buses 25, which are preferably time 
multiplexed serial data buses. The operation of these high 
speed data buses 25 will be described in greater deal in 
FIGS. 2—3 and the text accompanying these ?gures. 

Still referring to FIG. 1, the switching modules 16 pref 
erably communicate with higher-level functional elements 
(the call processors 12, for example) within the platform 10 
through communication hubs 26. In an embodiment of the 
present invention, logical communication paths are made 
between the resource processors 18,20,22 and the higher 
level functional elements via the switching module 16 
through, for example, TCP/IP sockets through the commu 
nication hubs 26. The higher-level functional elements are 
described in greater detail in US. patent application No. 
60/060,107, entitled “Cellular Communication System,” 
naming Anthony G. Fletcher and Scott D. Hoffpauir as 
inventors, and which was ?led on Sep. 26, 1997, which is 
hereby incorporated by reference herein. 

The communication hubs 26 connect the call processors 
12 to the switching modules 16 and the NMS servers 14. 
Preferably, there are two distinct LAN s 28,30 within the call 
processor 12. The ?rst LAN 28 connects the redundant call 
processors 12 to the redundant NMS servers 14 and redun 
dant switching modules 16 through redundant communica 
tion hubs 26. The second LAN 30 can connect the redundant 
NMS servers 14 to local NMS clients 32 and/or remote NMS 
clients 34. Connection to remote NMS clients 34 is prefer 
ably performed through a router 36 and a modem 38. Since 
there is no direct NMS client access to the ?rst LAN 28 on 
which the call processors 12, the switching modules 16, or 
the resource processors 18,20,22 operate, the NMS servers 
14 may serve as “?rewalls” against hacker intrusion into the 
switching platform 10. 

With further reference to FIG. 1, the interface modules 20 
connect externally to telecommunication spans 40 (see FIG. 
2), which are, for example, industry-standard T1 or E1 spans 
each carrying a number of information channels as speci?ed 
by the particular standard. These information channels may 
be telecommunications traf?c channels or telecommunica 
tions control channels, as will be discussed below. Connec 
tion to the spans are made through span signal paths 41 from 
the interface modules to a span connector panel 42, which is 
the point at which the telecommunication spans 40 (see FIG. 
2) physically connect to the switching platform 10. 

Collectively, the switching modules 16, resource proces 
sors 18,20,22, control buses 24, high-speed buses 25, span 
signal paths 41, and span connector panel 42 are referred to 
as the Input/Output Sub-System (“IOSS”) platform 27. In 
one embodiment of the present invention, the IOSS platform 
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6 
27 resides on a single shelf within a telecommunications 
equipment rack and performs the lower-level functions 
within the telecommunications switching platform 10 

Control bus 24 preferably comprises a pair of redundant 
control buses 24, over which the various resource processors 
18,20,22 communicate using, for example, a Local COM 
munication (LCOM) protocol. Although the high-speed data 
buses 25 are sometimes referred to as PCM buses, where 
PCM stands for Pulse Code Modulation, which is a digital 
voice encoding standard, the data carried on them may 
include control information, signaling information, data 
information, and voice information encoded using other 
standards. For example, voice information that has been 
encoded by a Global Standard for Mobile Communication 
(GSM) system are encoded using a certain type of Linear 
Predictive Coding (LPC). 

Communication hubs 26 are preferably Ethernet Local 
Area Network (LAN) communication hubs, although the 
hubs 26 may be hubs for other local networking protocols 
such as, for example, Token Ring or StarLAN. The com 
munication hubs 26 and protocols may operate using either 
wired or wireless connection schemes. Although the 
resource processors 18,20,22 preferably communicate with 
higher-level functional elements in the system through the 
switching module 16 via Transmission Control Protocol/ 
Internet Protocol (“TCP/IP”) sockets through the commu 
nication hubs 26, other networking protocols are possible. It 
is also possible, for example, to have such resource proces 
sors 18,20,22 directly connected to the higher-level elements 
in the system such that they will be directly addressed by 
these high-level elements using data and address buses. 

“Lower-level” functions, which are described above as 
being performed by the IOSS platform 27 might be de?ned, 
for instance, as all functions within the Open System Inter 
connection (“OSI”) framework as being below the Session 
Layer (Layer 4). Under such a division, the IOSS platform 
27 would be responsible for communications routing and 
end-to-end delivery of information, including error recovery 
and How control. 

FIG. 2 is a block diagram of lower-level functional 
elements within a telecommunications switching platform 
10. At the center of this block diagram are the redundant 
switching modules 16, which connect to the higher-level 
functional elements in the platform 10 through the commu 
nication hubs 26. In this embodiment, all communications 
between the higher-level functionality and the resource 
processors 18,20,22 are routed through, for example, the 
active, or ONLINE, switching module 16 instead of the 
inactive or OFFLINE one of the redundant switching mod 
ules 16. 

The switching module 16 performs a number of functions. 
For example, one function of the switching module 16 is 
switching the telecommunication information channels 
arriving into the platform 10 through the telecommunica 
tions spans 40. As shown in FIG. 2, telecommunication 
spans 40 are connected to the interface modules 20. Infor 
mation channels are transmitted within the spans 40 through, 
for example, time division multiplexing. The switching 
module 16 contains switches 43, which are responsible for 
making the connections between information channel inputs 
and information channel outputs according to commands 
from the higher-level functionality within the platform such 
as the call processor 12. The software function within the 
call processor 12 that controls switching of the information 
channels at the applications layer may be called the 
Resource Manager. 
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The switching platform 10 is also operable to, for 
example, receive from and transmit to GSM-standard 
mobile phones. Under the GSM standard, Wireless voice 
channels are transmitted at 16 kbps (“kbps”), using LPC 
coding, Whereas under many land-based telephony standards 
voice channels are transmitted at 64 kbps using PCM 
coding. Thus, in order to connect a mobile caller to a 
land-based called party, it is necessary to adapt the rate of the 
16 kbps GSM voice channel to the land-based 64 kbps 
standard. This rate conversion is accomplished by, for 
example, a signal processing module 22. 

With continued reference to FIG. 2, a GSM Base Trans 
ceiver Station (BTS) 44 (see FIG. 4) transmits four GSM 
voice channels on a 64 kbps DSO information channel. The 
telecommunications sWitching platform 10 connects the 64 
kbps DSO channel from the BTS 44 to a signal-processing 
module 22 so that the signal-processing module 22 can 
convert this DSO information channel into four discrete 64 
kbps PCM-encoded channels. These four 64 kbps informa 
tion channels are then sWitched to four different information 
channels. The ?nal sWitching of four channels to four 
different channels Will accomplish the end-to-end sWitching, 
or Will connect one or more of the GSM voice channels to 

one of the telephony support functions (such as dial tones or 
tone generation or tone decoding). 

Since voice connections are bi-directional or full-duplex, 
the connection process described above is carried out in the 
reverse order to receive signals from the land-based infor 
mation channels. Thus, the sWitching module 16 connects 
one 64 kbps DSO channel to the signal-processing module 
22, then connects the four 64 kbps channels outputs from the 
signal-processing module 22 to four different 64 kbps infor 
mation channels, and these connections are duplicated in the 
reverse direction, for a total of 10 sWitch connections. 

Still referring to FIG. 2, connection is made betWeen the 
information channels and the resource processors 18,20,22 
and the sWitching modules 16 through a series of high-speed 
buses 25. As shoWn in FIG. 2, there are a total of 12 such 
buses used in this embodiment. For future capacity 
expansion, spare high-speed buses 25 may be included 
Within the telecommunications rack and sWitch 43 may be 
con?gured to sWitch information channels on these addi 
tional buses. This embodiment includes four such spares, for 
a total of 16 high-speed buses. Each of these buses 25, Which 
are operational at an exemplary data rate of 8.192 megabits 
per second (“Mbps”), gives each bus 25 a capacity for 4 E1 
spans, each E1 span having a bit rate of 2.044 Mbps. Each 
of these buses 25 is logically subdivided into 128 timeslots 
46 (see FIG. 3). Each of these 128 timeslots 46 may be, for 
example, a 64 kbps channel. To share each of these buses 
betWeen the various resources Within the telecommunica 
tions sWitching platform 10, each resource or incoming 
information channel is assigned a certain position or timeslot 
Within the buses 25 to Which they are attached. The present 
invention, as set forth in certain of the claims hereinbeloW, 
includes a novel method for assigning, maintaining, and 
utiliZing the assignment of these timeslots 46 (see FIG. 3) to 
the various resources and information channels Within the 
platform 10. 

The sWitching module 16 uses a sWitch 43 to make 
connections betWeen a timeslot 46 on one bus 25 to a 
different timeslot 46 on that same bus 25 or another bus 25. 
In an embodiment of the present invention, the sWitching 
module 16 is capable of connecting any of 2048 inputs to 
2048 outputs. All of these connections can preferably be 
maintained simultaneously. The resources used Within the 
sWitching platform 10 may be dynamically assigned based 

15 

25 

35 

45 

55 

65 

8 
on system needs. As mentioned, the interface modules 20 
form the entry and exit points for telecommunications spans 
40 that are connected to the sWitching platform 10. Each of 
these interface modules 20 is capable of handling, for 
example, four E1 spans 40. Each E1 span may be comprised 
of 32 channels including 30 voice channels transmitted at 64 
kbps, one 64 kbps framing channel, and one 64 kbps 
signaling channel. There are a total of six interface modules 
20 shoWn in FIG. 2, each of Which is preferably capable of 
handling four spans 40. 
The sWitch 43 is preferably a Time-Space-Time sWitch, 

Which is a space sWitch (i.e., a matrix sWitch) interposed 
betWeen tWo time sWitches. 

FIG. 8 provides an exemplary block diagram of the 
sWitching module 16. In this embodiment, the sWitching 
module 16 provides functions such as, for example, sWitch 
ing (SWTH task 70, see FIG. 6); conferencing; data com 
munication; local communications (LCOM task 74, see FIG. 
6); remote LAP-D communications (RLPD task 66, see FIG. 
6); and an Ethernet interface. 

FIG. 8 shoWs the sWitching module 16 from a hardWare 
perspective. The sWitch 43 in this embodiment is, for 
example, a 2048-by-2048 memory timeslot, non-blocking 
sWitch implementation. The sWitch 43 may be, for instance, 
a Time-Slot Interchange Random Access Memory 
(TSIRAM). The sWitch 43 operates to receive and transmit 
over a number of high-speed buses 25, making timeslot 
cross connections from one timeslot of one high-speed bus 
25 to a different timeslot Within the same high-speed bus 25 
or another high-speed bus 25, as Was discussed With respect 
to FIG. 3. It is possible to accomplish this function using, for 
example, four SIEMENS Memory Time SWitch Large 
(MTSL-16) components, although other components may 
provide the same function. All timeslot cross connections 
preferably take place Within this sWitch 43. This Will provide 
capacity for sixteen high-speed buses 25 (e.g., 8.192 Mbps 
buses) to interconnect modules on the backplane along 
internal components of the sWitching module 16. Each 8.192 
Mbps bus 25 provides one hundred and tWenty-eight 64 
kbps timeslots. 

Still referring to FIG. 8, the Local Communications 
Function 74 preferably comprises a point-to-multipoint con 
trol bus link 24 betWeen the sWitching module 16 and the 
resource processors 18,20,22. This function is preferably 
provided by a LCOM controller 155, Which may, for 
example, be a SIEMENS Enhanced Serial Communications 
Controller (ESCC2), although other components are com 
mercially available to serve this local communication func 
tion. A second link 24 is provided for redundancy. This bus 
24 provides part of the communication path betWeen the 
applications processor 12 and modules local to the back 
plane 16,18,20,22. The sWitching module 16 completes the 
path to the applications processor through local communi 
cation netWork 28. The sWitching module uses this same 
netWork 28 for its communication path to the application 
processor 12. The local communication (LCOM) softWare 
task 74 is represented on FIG. 6, and is executed on the 
sWitching module 16. 
The netWork 28 is preferably an Ethernet LAN, connected 

through a 10BaseT connector on the front of the sWitching 
module 16 Which is implemented, for example, using a 
MOTOROLA Enhanced Ethernet Transceiver (EET) and an 
Ethernet controller that is integrated into the sWitching 
module controller 156. The controller 156 additionally pro 
vides supervisory control of all the tasks that execute on the 
sWitching module 16. Additionally provided, either inte 
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grated Within the controller 156 or as components connected 
thereto (as shoWn in FIG. 8), are a memory 158 and a 
nonvolatile memory 160. The memory 158 preferably stores 
run-time code and data, and is preferably a Dynamic Ran 
dom Access Memory (DRAM) having a capacity of at least 
4 Megabytes. The nonvolatile memory 160 preferably stores 
a non-volatile backup copy of the run-time memory and is 
preferably a FLASH memory having at least 2 Megabytes 
storage. The nonvolatile memory 160 may contain hardWare 
Write-protected blocks of code for boot up. The runtime code 
can be doWnloaded and upgraded remotely, Whereas pref 
erably the boot code can be upgraded only after on-site 
removal of the hardWare bootiblockiprotection feature. 
This protection is implemented in this Way to protect the 
reliability of operation of the sWitching 16 module in the 
event of poWer failure during runtime code updates. A 
temperature monitor 162 may be provided to alarm upon 
ambient temperature thresholds being exceeded. 
With further reference to FIG. 8, the sWitching module 16 

contains previously-described external connections, Which 
are the redundant control buses 24, the high-speed buses 25, 
and the netWork connection 17. The sWitching module 16 
also contains an internal address and data bus 163, through 
Which the sWitching module controller 156 can access the 
memories 158,160 that are internal to the sWitching module 
16. The sWitching module 16 also contains tWo internal 
high-speed buses 164, Which may, for instance, be used to 
implement conferencing and LAPD functionality through 
communications With the conferencing unit 150 and the bus 
multiplexer 154. The bus multiplexer 154 may in turn be 
connected to the netWork interface controllers 152 through 
high-speed buses 166. These high-speed buses 166 are 
preferably high-speed serial LAP-D buses, although these 
buses may also be implemented With a loWer data rate than 
is used in the other high speed data bases 25,164. 
A block diagram of exemplary interface module 20 is 

provided in FIG. 9. The interface module 20 is the point at 
Which the telecommunications spans 40 enter the sWitching 
platform 10. These connections are shoWn Where the four 
spans 40 enter the interface module 20 and are connected to 
four line interface circuits 180. Depending on the ability to 
integrate the functions of the line interface circuit 180, these 
functions could be implemented in a single integrated com 
ponent or in a greater number of components. Also, although 
interface module 20 is shoWn having four span connections, 
more or less spans 40 could be handled by a single module 
20, depending on the state of the technology used and the 
complexity of the functions provided in a particular module. 

With further reference to FIG. 9, a span interface con 
troller 182 provides control of the interface module 20. The 
span interface controller 182 communicates With other com 
ponents Within the interface module 20 through span inter 
face address and data bus 184. The interface module 20 
communicates With other components in the IOSS platform 
27, particularly With the sWitching module 16, through the 
redundant control buses 24. The LCOM controller 186 is 
provided to implement the communications protocol by 
Which this communication is carried out. Associated With 
the LCOM controller 186 is a nonvolatile memory 188 in 
Which this interface module 20 can maintain its operating 
code in a nonvolatile fashion. Preferably, this nonvolatile 
memory 188 is a FLASH memory, Whereby although the 
code is stored a nonvolatile fashion, it can still be changed 
With minimal effort. Another memory 189, a DRAM for 
example, is also provided for storage of the controller’s 182 
real-time executable code and data. Abus multiplexer 190 is 
provided so that in this embodiment the four telecommuni 
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cations spans 40 can be multiplexed into a single high-speed 
bus 25 and transmitted to the sWitching module 16. 

With reference noW to FIG. 10, a block diagram of the 
telephony-support module 18 is shoWn. Depending upon 
system needs, there could be a single telephony-support 
module 18, or there could be provided a redundant support 
module 18. If a redundant setup Were used, the telephony 
support modules 18 Would be placed on a single high-speed 
bus 25 as shoWn in FIG. 2. Like the interface module 20, the 
telephony-support module 18 comprises a controller 220 for 
managing the functions provided by the telephony-support 
module 18. Also like interface module 20, there is provided 
a memory 221 for real-time executable code storage and a 
nonvolatile memory 222 for storage of, for example, the 
telephony-support module’s boot code or other nonvolatile 
code. Another purpose served by the nonvolatile memory 
222 Within the telephony-support module 18 could be for 
storage of voice messages When voice messaging is a 
function supported by the telephony sWitching platform 10. 
Again, like the interface module 20, the telephony-support 
module 18 includes an LCOM controller 224 that is operable 
to communicate With the other resource processors 18,20,22, 
and particularly With the sWitching module 16 through the 
redundant control buses 24. 

Functions that may be provided by the sWitching platform 
10 include conferencing, voice messaging, and telephony 
support functions such as busy signals, ring signals, trunk 
busy signals and other functions. For example, When a 
telephone subscriber Wishes to place a call, the phone 
number is entered by pressing numbers on the keypad of his 
phone. The phone or, in the case of mobile telephony, the 
BTS 44 generates signaling tones that identify each number 
that is pressed. These tones are passed over an information 
channel associated With the calling subscriber. The sWitch 
ing platform 10 processes these tones by sWitching them to 
one of the resource processors, ie the telephony-support 
module 18, Which decodes the tones. Once these tones have 
been decoded, the call processor 12 seeks to make a con 
nection in accordance With the entered phone number. The 
call processor 12 determines Which information channel 
should be connected through to the subscriber. As the 
sWitching platform 10 seeks to make a connection to the 
number sought by the subscriber, tones are provided by the 
telephony-support module 18 to the subscriber’s assigned 
information channel. These tones Would include busy sig 
nals and ring signals. Throughout the establishment of a 
connection, the sWitching module 16 is continually making 
and breaking neW connections betWeen the subscriber’s 
assigned information channel and various resources Within 
the sWitching platform 10. 
With further reference to FIG. 10, the function of gener 

ating and interpreting tones that are carried over the infor 
mation channels is called upon When the sWitching platform 
10 is attempting to establish connections betWeen a sub 
scriber and the party that the subscriber has dialed. The 
telephony-support module 18 interprets the tones corre 
sponding to the connection phone number dialed by the 
subscriber, and provides either a busy signal, a ring signal, 
or some other signal, as the sWitching platform 10 attempts 
to make a connection to the called party. The DSPs 226 are 
responsible for this tone interpretation and generation. 
Abus multiplexer 228 is provided to make the appropriate 

connections betWeen information channels that have been 
routed to the telephony-support module 18 and to the 
appropriate resources Within the telephony-support module 
18. Speci?cally, under the direction of a controller 220, the 
bus multiplexer places incoming tones signals on the appro 
































