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(57) ABSTRACT 

This proposal outlines an approach for interfacing Synchro 
nous Transfer Mode (STM) and Asynchronous Transfer 
Mode (ATM) networks and for transporting voice, faX and 
voice-band data calls by the ATM network in an ef?cient 
manner. In contrast to the Well knoWn ATM Variable Bit 
Rate (VBR) approach, this proposal alloWs one to transport 
64 kb/s traf?c efficiently over ATM by re-using STM net 
Work signaling and exploiting the standard AAL-l-type 
adaptation layer (intended for Constant Bite Rate, CBR, 
services). We use loW bit rate encoding algorithms and 
achieve additional compression for speech by marking cells 
that do not contain talk spurts. The invention de?nes speci?c 
rules for STM-to-ATM interfacing, including all routing 
translation, and identi?es necessary Terminal Adapter (TA) 
and ATM sWitch capabilities. This approach is an advance 
ment over previous inventions that speci?ed netWork archi 
tecture and terminal adapter requirements to provide a 
graceful transition from an STM netWork (for example the 
AT&T long distance netWork) to an ATM netWork. Prior art 
described hoW to emulate an STM netWork in the ATM 
domain, but did not permit for compression and silence 
elimination and, therefore, did not alloW achieving ef? 
ciency gains. 
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TELECOMMUNICATIONS NETWORK 
ARCHITECTURE FOR TRANSPORTING FAX, 
VOICE AND DATA VIA AN ATM SWITCH 
INCLUDING A STM TO ATM TERMINAL 

ADAPTER 

FIELD OF THE INVENTION 

[0001] The invention relates to the method, architecture 
and interfaces that allow synchronous transfer mode (STM) 
traf?c to be ef?ciently transported via an asynchronous 
transfer mode (ATM) netWork. 

BACKGROUND OF THE INVENTION 

[0002] In telecommunications systems, the protocol uti 
liZed for offering a Wide range of high-bandWidth services, 
e.g., multimedia services, may be based on Asynchronous 
Transfer Mode (ATM) protocols. These protocols de?ne a 
particular data structure called a “cell”, Which is a data 
packet of a ?xed siZe (e.g., 53 octets, each comprising eight 
bits). 
[0003] Typically, ATM standards are based on signaling 
schemes designed to accommodate multimedia applications. 
The recent research into advance ATM netWork architectures 
has been conducted as illustrated by US. Pat. No. 5,588,475, 
US. Pat. No. 5,483,527, and US. patent application No., 
entitled An ATM NetWork Arranged to Interface With STM 
In-Band Signaling, ?led on Dec. 21, 1994, to Doshi et al., 
and assigned case number 10-2-5-2-2-2-2. Conventional 
approaches include the use of statistical multiplexing includ 
ing voice compression in an ATM environment. HoWever, 
these approaches may require the introduction of Variable 
Bit Rate capabilities, including sophisticated signal 
ing mechanisms and a different ATM adaptation layer, 
AAL-2. None of the conventional approaches provide for 
ATM call set-up using standard signaling systems, traf?c 
management betWeen a terminal adapter and an ATM 
sWitch, or variable background noise. 

SUMMARY OF THE INVENTION 

[0004] The invention includes various architectures, struc 
tures, and methods for addressing the above mentioned 
problems. In accordance With aspects of the invention, fax, 
voice and data calls may be ef?ciently processed by an 
Asynchronous Transfer Mode (ATM) sWitch by re-using a 
conventional Synchronous Transfer Mode (STM) netWork 
signaling system. A standard ATM AAL-l adaption layer 
may be utiliZed to accomplish voice compression. STM-to 
ATM call translation may be accomplished by a mapping 
that is determined based on a Virtual Path/Virtual Circuit 
occupancy status to take full advantage of available band 
Width by eliminating marked cells. 

[0005] Our research disclosed in this application has 
advanced the state of the art by specifying the speci?c 
architectures Which enable STM to ATM interfaces and 
Which alloW a Constant Bit Rate (CBR) call in an ATM 
domain using existing (i.e., STM in-band or out-of-band) 
signaling mechanisms to forWard a call to its destination. 
Architectures in accordance With the present invention 
facilitate the use of ATM technology to carry traditional 
voice, fax and voice-band data traffic and demonstrate that 
the evolution to broadband signaling is not necessary in the 
initial period of STM-to-AT M transition. 
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[0006] Our proposals de?ne netWork architecture and 
ATM capabilities required to transport voice ef?ciently in 
the ATM domain. It exploits STM netWork signaling and 
modi?es standard ATM adaptation layer AAL-l to achieve 
voice compression. Speci?cally, to eliminate silence, We 
augment the cell-building process With appropriate cell 
marking. In the case of congestion, marked cells that do not 
contain voice signals are discarded by either the Terminal 
Adapter or the ATM sWitch. 

[0007] We also describe speci?c rules for STM-to-ATM 
call routing translation. This mapping may be determined at 
each instance based on the Virtual Path/Virtual Circuit 
(VP/VC) occupancy status to take full advantage of the 
potentially available bandWidth (no marked cells). We also 
de?ne a method for obtaining and monitoring VP/VC/buffer 
occupancy data that alloWs the ATM sWitch to control 
bandWidth usage and prevent performance degradation asso 
ciated With cell loss (a third key idea). 

[0008] Our proposal results in bandWidth (transport) and 
sWitch termination savings and could be applicable in a 
variety of Wide area or local area netWork settings and in the 
PABX to ATM environment. 

[0009] These and other features of the invention Will be 
apparent upon consideration of the folloWing detailed 
description of preferred embodiments. Although the inven 
tion has been de?ned using the appended claims, these 
claims are exemplary in that the invention is intended to 
include the elements and steps described herein in any 
combination or subcombination. Accordingly, there are any 
number of alternative combinations for de?ning the inven 
tion, Which incorporate one or more elements from the 
speci?cation, including the description, claims, and draW 
ings, in various combinations or subcombinations. It Will be 
apparent to those skilled in netWork theory and design, in 
light of the present speci?cation, that alternate combinations 
of aspects of the invention, either alone or in combination 
With one or more elements or steps de?ned herein, may be 
utiliZed as modi?cations or alterations of the invention or as 

part of the invention. It is intended that the Written descrip 
tion of the invention contained herein covers all such 
modi?cations and alterations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The foregoing summary of the invention, as Well as 
the folloWing detailed description of preferred embodi 
ments, is better understood When read in conjunction With 
the accompanying draWings. For the purpose of illustration, 
embodiments shoWing one or more aspects of the invention 
are shoWn in the draWings. These exemplary embodiments, 
hoWever, are not intended to limit the invention solely 
thereto. 

[0011] FIG. 1 illustrates an overall architecture of an 
embodiment incorporating one or more aspects of the 
present invention. 

[0012] FIG. 2 shoWs details of the terminal adapter of 
FIG. 1. 

[0013] FIGS. 3 shoWs details of an ATM sWitch in for use 
in the architecture of FIG. 1. 

DETAILED DESCRIPTION 

[0014] FIG. 1 illustrates an one embodiment of the inven 
tion Where the processing of voice over an ATM netWork is 
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achieved utilizing a conventional call set-up/routing pro 
cesses. Additionally, aspects of the architecture may be 
utilized to achieve compression ef?ciencies. Referring to the 
exemplary embodiment of the switching netWork 1, a ?rst 
telephone 2 may be interconnected via a synchronous trans 
fer mode (STM) sWitch 3 to a terminal adaptor (TA) 4 and 
a signal transfer point plane 17. The terminal adaptor 4 may 
be utiliZed to couple analog voice calls from the phone 2 to 
the ATM sWitch A 5. Data may thereafter be transported 
across the ATM netWork 12 via conventional mechanisms to 
ATM sWitch B 13 for transmission to Terminal adaptor B 14. 
In exemplary embodiments, the ATM toll sWitches A, B 
represent originating and terminating nodes for the AT&T 
long distance (Wide area) netWork such as those sWitches 
located at tWo local of?ces. 

[0015] A similar netWork con?guration may be initiated 
by utiliZing a LAN in place of the ATM toll sWitches A, B. 
In the LAN con?guration, toll sWitches A, B, are replaced 
With a LAN, or frame relay router. 

[0016] Out-of-band Signaling 

[0017] For the purposes of example, the embodiment 
illustrated in FIG. 1 has telephone 2 located at a distance 
from telephone 16, and thus calls originating from telephone 
2 arrive at a central of?ce located at a distance from 
telephone 16. In the STM type call set-up process (SS7 out 
of band signaling), it is desirable to con?gure the ATM 
sWitches A, B, to include translators T con?gured for trans 
lating STM call set-up instructions into instructions under 
stood by an ATM Fabric controller (not shoWn) located in 
each ATM sWitch A, B. The translators T may be variously 
con?gured, but most preferably translate the STM call 
set-up instructions into commands Which de?ne a neW 
Virtual Path/Virtual Circuit connection path across ATM 
netWork 12 to carry the data of the telephone call. 

[0018] Where the call has been initiated, STM sWitch 9 
may alert an associated ATM sWitch (e.g., ATM sWitch A 5), 
that a call has been initiated by sending a call set-up message 
via a signaling path on STP Plane 17 through the translator 
T to the ATM sWitch A 5. The ATM sWitch A 5 then de?nes 
a virtual circuit/virtual path to the destination ATM sWitch B 
13 for transport of data associated With the call. The virtual 
circuit/virtual path may be established using any suitable 
routing strategy (for example (Real Time NetWork Routing 
(RTNR) in the case of AT&T) Where the originating toll 
sWitch identi?es a logical path and/or logical circuit (single 
link or tWo-link in the case of RTNR) for the call to reach 
the terminating ATM toll sWitch (e.g., ATM sWitch B 13). 
The data is then sent from phone 2, through STM sWitch A 
3, through terminal adaptor A 4, through ATM sWitch A 5, 
through the ATM sWitching netWork 12, through ATM toll 
sWitch B, through terminal adaptor B 14, through STM 
sWitch B 15 and to phone 16. 

[0019] In the forgoing con?guration, When a call is initi 
ated, a call set-up message is sent across the STP plane 17 
to initiate the call With telephone 16. In this embodiment, the 
call set-up information may be processed using conventional 
SS7 call set-up signaling techniques across the STP plane 
17. Since the call set-up techniques of SS7 are conventional, 
these techniques are not described in detail herein. The call 
set-up is progressed through a plurality of interconnected 
STM SWitches (e.g., STM SWitches 7-12). Thereafter, data 
is transmitted via the ATM sWitching netWork. 
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[0020] 
[0021] In the second exemplary embodiment, the con?gu 
ration shoWn in FIG. 1 may operate using in-band signaling. 
In actuality, in-band signaling may be more correctly 
described as a hybrid system using aspects of SS7 signaling 
and aspects of in-band ATM signaling. The overall archi 
tecture for this hybrid system may be described beloW. 

In-band Signaling 

[0022] A call set-up message (referred to as an Initial 
Address Message, IAM) may be con?gured to contain: 

[0023] 
[0024] b) the Automatic Number Identi?cation, ANI, 

of the calling station, and 

[0025] c) the identities of the trunk sub-group and 
trunk that Will be sued to send the call to the toll 
sWitch. 

a) the destination number, 

[0026] The IAM message may be sent via the STP plane 
to the ATM sWitch A. Thereafter, the ATM sWitch A may 
forWard the IAM messages across the ATM sWitching net 
Work 12. The call processor of the ATM SWitch A may store 
the IAM message and use the destination number to identify 
the terminating toll sWitch, i.e., ATM sWitch B 13 in this 
example). Then, based on the routing strategy (for example 
(Real Time NetWork Routing (RTNR) in the case of AT&T), 
the originating toll sWitch identi?es a logical path (single 
link or tWo-link in the case of RTNR) for the call to reach 
the terminating ATM toll sWitch (e.g., ATM sWitch B 13). 
This routing mechanism may use a trunk hunting algorithm 
to identify a particular trunk that Will carry the toll call. The 
IAM message, Which may include trunk and trunk sub 
group information, may then be sent to the terminating ATM 
toll sWitch (ATM sWitch B 13) via a signaling path across the 
ATM netWork. The terminating toll sWitch (ATM SWitch B 
13) may then send the IAM message to STM SW B 15, and 
may also include speci?c trunk information as Well as the 
call destination number in the transfer. The transfer of the 
signaling information may occur via translator B 18B, 
across path 19B, through STM sWitches 10, 11, and 12 in the 
STP Plane 17 to STM sWitch B 15. 

[0027] Local STM sWitch B 15 may thereafter verify that 
the destination telephone is idle. If it is, local STM sWitch B 
may supply a ringing voltage to the telephone line, change 
the incoming/outgoing trunk status to busy, and then return 
a call complete message to the terminating toll sWitch ATM 
SWitch B 13. ATM SWitch B 13 may then be con?gured to 
change the status of incoming/outgoing trunks and passe the 
call complete message to the originating toll sWitch ATM 
SWitch A 5. Similarly, the originating toll sWitch (ATM 
SWitch A) may be con?gured to change the status of trunks 
that Were identi?ed to establish the connection through the 
sWitching fabric and passe the call complete message to the 
STM sWitch A3. NoW, STM SWA3 is ready to establish the 
call, e.g., through the ATM sWitching netWork 12. 

[0028] Conventionally, ATM sWitches A and B, are inca 
pable of understanding IAM messages and other call set-up 
information. In order for ATM SWitches A and B to be 
con?gured to carry compressed (sub-64 kb/s) voice and fax 
calls in the above embodiments, certain modi?cations need 
to be made. As described in more detail beloW, the ATM 
sWitches in accordance With aspects of the present invention 
may be modi?ed to have certain capabilities (e.g., located in 
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the terminal adaptors 18A, 18B) to enable set-up of the 
connection in accordance With the network architecture 
illustrated on FIG. 1. The call set-up procedures may be 
designed to enable the voice and fax calls to be carried at 64 
kb/s and/or various sub-rates. 

TERMINAL ADAPTER 

[0029] Referring to FIG. 2, the terminal adapter 18A, 18B 
may be variously con?gured. In one embodiment, the ter 
minal adapter receives the STM signal 30 from the STM 
sWitch A 3. A signal classi?er 21 is included in order to be 
able to apply an optimiZed compression algorithms. For 
example, the signal classi?er (SC) 21 may be con?gured to 
identify voice, fax and voice-band data calls. As shoWn in 
FIG. 2, it may be desirable to include separate Echo Control 
(EC) and True Voice (TV) functionality Within the terminal 
adapter 4 after the signal classi?er. The echo control/true 
voice module 22 may be provided either inside or outside of 
the TA 4. For example, the echo control/true voice quality 
enhancements may be done in the STM domain. Thereafter, 
loW-bit rate encoding techniques may be employed in the 
terminal adapter such as voice compression (VoC) 23 and/or 
Fax Re-modulation (FR) 27. These algorithms could provide 
bandWidth advantage by a factor of 4 or above With mini 
mum perceptible quality degradation. 

[0030] The compressed voice/fax signal (e.g., a 16 kb/s 
data stream) may be used to produce ATM cells using, for 
example a STM-to-ATM converter (SAC) 24. The STM-to 
ATM converter (SAC) 24 may be variously con?gured. In 
one exemplary embodiment, the SAC 24 may operate in a 
CBR mode and using standard ATM Adaptation Layer 
(AAL-l) for STM-to-ATM conversation function. In this 
example, voice calls produce cells at a constant rate either 
during a speaking spurt or during silence periods. The 
payload may be variously con?gured but n exemplary 
embodiments is 47 bytes. 

[0031] In further embodiments, a silence detection module 
32 may be included in the terminal adapter. The silence 
detection module 32 may be con?gured to determine a level 
of speech activity for each cell. The silence detection 
module 32 may include a marking module 34 Which may be 
con?gured to mark cells With an indication of a level of 
speech activity occurring in data stored in a particular cell. 
The level of speech activity marked in a particular cell may 
be any number of levels. In the most rudimentary embodi 
ment, the level of speach activity may contain only tWo 
levels and mark speech that represents silence only and 
those cells that contain even partial voice spurts. Where only 
tWo levels are utiliZed, cells can be marked using the 
standard Cell Loss Priority (CLP) bit, for example. Where 
three or more levels of voice activity are utiliZed (e.g., 
silence, partial voice spurts, speech), it may be desirable to 
mark each of these levels using tWo or more de?ned bits. 
With three or more levels of voice activity are utiliZed, the 
silence cells representing periods of silence Would be 
dropped ?rst, the intermediate cells representing periods of 
partial voice spurts Would be dropped second, and the 
speech cells Would be maintained in-tact if possible. Where 
intermediate cells and/or silence cells are dropped, it may be 
desirable to replace these cells by replicating the one of the 
last silence cell received. 

[0032] The silence detection module 32 may be variously 
utiliZed to either discard silence cells and/or to conditionally 
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discard silence cells as necessary. In one exemplary embodi 
ment, all marked and unmarked cells may be output to the 
terminal adapter output buffer 29. At any time after the 
marking of the cells, marked cells may be dropped if there 
is congestion. HoWever, Where there is suf?cient bandWidth, 
Which is most of the time for Well-designed netWorks, there 
is no need to discard marked cells and hence the over ?delity 
of the voice call is substantially improved Without the need 
to substitute comfort noise in the background. Thus, there is 
no need to model the silence/background noise under normal 
conditions and, most importantly, performance degradation 
due to silence elimination is avoided. Additionally, Where 
cells are dropped, it may be desirable to simply repeat the 
last silence period cell in place of the dropped cell. This 
system may be particularly effective Where the ATM 
sWitches have a rule based mechanism Which limits the 
number of silence period cells Which may be dropped to 
around 66.6% of the overall cells. This percentage may of 
course vary betWeen different ranges such as 50-85% of the 
cells depending on the netWork topology and the desired 
background noise ?delity. 

[0033] In exemplary embodiments, a number of cells 
processed by the terminal adapter 4 may be stored in the 
output buffer 29. Accordingly, there may be times When the 
queue in the output buffer 29 approaches an over?oW 
condition. The probability of a buffer over?oW may be 
increased Where the terminal adapter 4 is con?gured to have 
several channeliZed calls (DS3s) as inputs to TA and only a 
single DS3 carrying cells as output. In these embodiments, 
there is an increased probability of a queue over?oW in the 
output buffer 29. 

[0034] Where the cells are marked, a queue over?oW in 
output buffer 29 may be addressed by discarding marked 
cells in the case of an impending buffer over?oW. Cell 
dropping for marked cells may occur at the originating 
terminal adapter, in the ATM sWitching netWork 12 (includ 
ing ATM sWitch A, B 5, 13, or at the destination TA 14. at 
subsequent ATM netWork element, is complemented by Cell 
Insertion (CI) at the destination terminal adapter 14. Since 
the cell inter-arrival relationship on a VC is retained and the 
cells are numbered, the destination terminal adapter 14 may 
utiliZe a silence insertion (SI) module 33 to identify hoW 
many cells are missing and Where the missing silence cells 
may be re-inserted. Thereafter, the silence insertion module 
33 may insert cells using any suitable algorithm. For 
example, inserted cells may be formed as copies of other 
marked cells for this connection (VC), or may be formed 
from a model for background noise for the particular call in 
progress. 

[0035] STM-to-ATM Translation 

[0036] In existing AT&T long distance netWorks, all voice, 
fax and voice-band data calls require a 64 kb/s channel. In 
embodiments of the architecture disclosed in the present 
invention, it may be desirable to establish one Virtual Circuit 
(VC) per call Which may have either a variable and/or ?xed 
bandWidth. For example, bandWidth of the virtual circuit 
may depend on the type of call being initiated as, for 
example, detected at the signal classi?er 21 With different 
bandWidths utiliZed for different type of calls. 

[0037] Although there is no bandWidth equivalency 
betWeen trunks and trunk sub-groups on the STM side and 
Virtual Paths (VP) and VCs on the ATM side, it may be 
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desirable to establish a one-to-one correspondence between 
the tWo paradigms. For example, each trunk sub-group I 
may be mapped into a unique VP, and each trunk j from 
sub-group i may be mapped into a unique VC. This mapping 
has signi?cant advantages in maintenance and support. In 
these embodiments, the mapping may assign the ?rst trunk 
to the ?rst virtual circuit provided the number of virtual 
paths are suf?cient to guarantee that there are as many 
simultaneous virtual connections (VCs) as the correspond 
ing trunk sub-group. 

[0038] In certain ATM netWorks With many terminal 
adapters 4, there may be lack of bandWidth on the terminal 
adapter to ATM sWitch link. In these networks, it may be 
desirable to con?gure the bandWidth of these links to carry 
an expected call type mix of voice, fax, and data type calls. 
In unusual circumstances Where there are many uncom 
pressed voice-band data calls, the ATM sWitch may block 
certain calls Where the actual bandWidth usage on a particu 
lar virtual path is in danger of being exhausted. 

[0039] In exemplary embodiments, the ATM sWitch may 
be better able to deal With congestion situations Where the 
ATM sWitch is supplied With information about the call type 
from the signal classi?er 21 for each of the active VCs. This 
information may be communicated to the ATM sWitch using 
any suitable mechanism such as by dedicating a special VC 
for this purpose. For example, the payload of the cells of this 
VC could be partitioned in ?xed ?elds and populated With 
the requisite information. For instance, it could be parti 
tioned into 16 consecutive 3-octet ?elds. Each of the ?rst 15 
?elds consists of a 2-octet VCI value With the remaining 
octet used to indicate its busy/idle status and indicating call 
type (voice, fax or voice-band data). The ?rst octet of the last 
?eld may indicate the traf?c condition of the virtual path 
(e.g., the status of the buffer feeding the virtual path). The 
remaining 2 octets may be used for error control by provid 
ing a cell sequence number and a CRC. 

[0040] This traf?c management type of data may be used 
by the ATM sWitch to assess Whether or not there is suf?cient 
bandWidth on a particular VP to accept one more call. To 
avoid service degradation (loss of unmarked cells) it is 
alWays assumed that the next call Will require maximum, 64 
kb/s, bandWidth. 

ATM SWITCH 

[0041] Referring to FIG. 3, an ATM sWitch 5, 13 in 
accordance With one or more aspects of the present inven 
tion may include an STM signal processor 33, an STM call 
processor 34, and a various ATM fabric functionality 35 
including an STM-to-ATM Translator 38, ATM Fabric Con 
troller 39, an output buffer 40 for discarding marked cells in 
the case of anticipated over?oW and/or various ATM routing 
functions 37. The call processor may be utiliZed to process 
call set-up information as discussed above for in-band 
signaling, and the signal processor may be utiliZed as the 
conventional signal processor in the ATM sWitch. The 
translator translates trunk groups/subgroups into virtual 
paths/virtual circuits in the ATM domain With the assistance 
of controller 39. The cells are routed in conjunction With 
ATM routing circuits 37. Where cells begin to over?oW, the 
cells in one or more of the buffers may be purged in 
accordance With the marking above. Where three levels of 
marking are used, the silence cells are purged before cells 
With partial silence. 
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[0042] In operation, it may be desirable to assign the ATM 
fabric ports to establish various connections in accordance 
With the STM instructions received as described above. With 
respect to the incoming ATM signal from the terminal 
adapter 4, as described above, it may be desirable to utiliZe 
the STM-AT M translator 38 to provide a permanent trunk 
group/subgroup to VP/VC one-to-one mapping stored in the 
ATM sWitch 5, 13. Where this mapping is utiliZed, it may be 
desirable to de?ne VPI, VCI assignment at the output port. 

[0043] Considering the fact that in the ATM domain VPI, 
VCI numbers have only local signi?cance, it may be desir 
able to establish a sub-group VP mapping as de?ned beloW. 
We can enumerate all trunk sub-groups in the toll netWork 
using NetWork SWitch Numbers (NSN) in a unique fashion. 
For example, starting With NSN 1, We list all sub-groups to 
NSN 2: (1, 2, 1; . . . ; 1, 2, m1_2), etc., and ending With trunk 
sub-groups from NSN (N-1), to NSN N. With this mapping 
sub-group (i, j, k) corresponds to virtual path k betWeen 
sWitches i and j. This virtual path is identi?ed at sWitches i 
and j by the respective VPI values f(i,k) and f(j,k). Note that 
if there is no ATM layer processing (multiplexing, cross 
connecting or sWitching) at the virtual path level betWeen 
sWitches i and j, the f(i,k)=f(j,k). 

[0044] NoW, for a given virtual path We can describe hoW 
to establish trunk/VC mapping. We can assume that the 
maximum number of connections that this virtual path can 
support is equal to M. M corresponds to the case When all 
VCs require minimum bandWidth. As an example, the least 
amount of bandWidth could be required by VCs carrying 
speech (assuming compression and silence elimination). The 
VP occupancy status may be illustrated by the folloWing 
table: 

TABLE 1 

VP Status Data 

Virtual Channel Id Busy/Idle Status Call type Usable or Not 

1 busy Voice — 

2 idle — usable 

M idle — not 

[0045] In exemplary embodiments, the call type status in 
Table 1 for active VCs may be provided to the ATM sWitch 
controller 36 via the STM - ATM translator 38 as discussed 
above using, for example, the dedicated special VC for this 
purpose. The last column indicates that not all idle VCs 
could be available for use. The discussion beloW explains 
this situation and proposes hoW to monitor and update these 
data. 

[0046] In the STM domain, each 64 kb/s trunk carries a 
single connection. In accordance With our proposal, each 
connection corresponds to a particular virtual circuit. 
Depending on the call type, these connections may require 
a different ATM bandWidth. In spite of bandWidth differ 
ences, it may be desirable to establish a one-to-one relation 
ship betWeen assumed M trunks for this sub-group and M 
potential virtual circuits. To re?ect actual bandWidth usage 
on the virtual path, it may be desirable to utiliZe a ATM 
fabric controller 39 to conservatively estimates bandWidth 
requirements depending on the call type. (The Word conser 
vatively refers to silence elimination for voice, Which is 
statistical in nature.) 
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[0047] Assuming, for example, that 8 kb/s is sufficient to 
carry a voice call. Then, With the arrival of a voice-band data 
call (no compression), We update our VP occupancy table, 
specifying that one more VC is busy carrying a voice-band 
data call, and designating seven additional idle/usable VCs 
With idle/non-usable status. The seven additional idle/usable 
VC represent the unused VC bandWidth Which is not utiliZed 
by the voice call i.e., the number of remaining (idle/usable) 
VCs corresponds to the number of additional voice connec 
tions that the virtual path can carry. Thus, the idle capacity 
has similar and consistent interpretation in both ATM and 
STM domains, alloWing the use of STM RTNR strategy for 
call routing. In this con?guration, it is possible for the ATM 
sWitch to accept one more call to a particular virtual path if 
the remaining bandWidth is at least 64 kb/s. 

[0048] While exemplary systems and methods embodying 
the present invention are shoWn by Way of example, it Will 
be understood, of course, that the invention is not limited to 
these embodiments. Modi?cations may be made by those 
skilled in the art, particularly in light of the foregoing 
teachings. For example, each of the elements of the afore 
mentioned embodiments may be utiliZed alone or in com 
bination With elements of the other embodiments. Addition 
ally, although a terminal adapter is shoWn being connected 
to an analog phone, the inventions de?ned by the appended 
claims is not necessarily so limited. For example, the 
terminal adapter may be disposed in a PABX of a business. 
Furthermore, examples of steps that may be performed in the 
implementation of various aspects of the invention are 
described in conjunction With the example of a physical 
embodiment as illustrated in FIG. 1. HoWever, steps in 
implementing the method of the invention are not limited 
thereto. Additionally, although the examples have been 
derived using the ATM protocol, it Will be apparent to those 
skilled in the art that any cell based protocol may also be 
used. 

1. A method comprising disposing a terminal adapter 
betWeen a STM sWitch and a ATM sWitching netWork and 
utiliZing the terminal adapter to map trunks and trunk 
subgroups from the STM sWitch into virtual paths/virtual 
circuits in the ATM sWitching netWork. 

2. The method of claim 1 terminal adapter communicates 
With the ATM sWitching netWork using a virtual circuit. 

3. The method of claim 1 Wherein the ATM sWitch 
indicates that it has reached capacity Whenever the available 
bandWidth is less than 64 kbps. 
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4. The method of claim 1 Wherein the terminal adapter 
includes a silence insertion module for repeating one or 
more silence cells in response to a cell missing from a virtual 
circuit. 

5. An terminal adapter including a silence detection and 
marking mechanism Wherein cells containing periods of 
silence are marked to distinguish them from cells containing 
periods of active voice. 

6. A telecommunications netWork including a STM 
sWitch, a ATM sWitching netWork, and a terminal adapter 
disposed there betWeen, the terminal adapter being con?g 
ured to map trunks and trunk subgroups from the STM 
sWitch into virtual paths/virtual circuits in the ATM sWitch 
ing netWork. 

7. The telecommunications netWork of claim 6 Wherein 
the terminal adapter communicates With the ATM sWitching 
netWork using a virtual circuit. 

8. The telecommunications netWork of claim 6 Wherein 
the ATM sWitch indicates to the terminal adapter a busy 
status Whenever the available bandWidth is less than 64 
kbps. 

9. The telecommunication netWork of claim 6 Wherein the 
terminal adapter includes a silence insertion module for 
repeating one or more silence cells in response to a cell 
missing from a virtual circuit. 

10. The ATM sWitch of claim 8 Wherein the ATM sWitch 
includes a translator for translating STM signaling informa 
tion into LAM cells. 

11. A telecommunications netWork including a STM 
sWitch, a ATM sWitching netWork, and a terminal adapter 
disposed there betWeen, the terminal adapter being con?g 
ured to include a signal classi?er to classify a type of 
incoming signal betWeen voice and data and to output signal 
classi?cation information to the ATM sWitching netWork 
responsive to the type of incoming signal. 

12. The telecommunications netWork of claim 11 Wherein 
the ATM sWitching netWork allocated bandWidth for a 
virtual circuit based upon the signal classi?cation informa 
tion. 

13. The telecommunications netWork of claim 12 Wherein 
the signal classi?cation information and voice data associ 
ated With the signal classi?cation information are transmit 
ted to the ATM sWitching netWork on separate virtual 
circuits. 


