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METHOD FOR COMMUNICATING SIGNALING 
MESSAGES THROUGH A BROADBAND 

NETWORK 

FIELD OF THE INVENTION 

[0001] This invention relates to communication systems 
and, in particular, to sending signaling messages through a 
communication netWork. 

BACKGROUND OF THE INVENTION 

[0002] Communication systems provide the medium by 
Which one user at a ?rst endpoint of the system may 
communicate to one or more other users of the system at one 

or more other endpoints. HoWever, before users of a system 
can communicate With each other, the netWork of the system 
must ?rst set up a data/signal path for the information to be 
transferred. 

[0003] A ?rst prior art approach setting up such signaling 
path is knoWn as native signaling. Native signaling involves 
transferring the signals from each of the endpoints of the 
system via an intermediate sWitching netWork (or simply 
network). That is, the signals from each of the users must 
pass through the netWork before being transferred to its 
destination user. Essentially, the netWork interprets the sig 
nals and is responsible for establishing the connections 
betWeen those tWo endpoints. HoWever, a disadvantage of 
this approach is that the netWork must be responsible for 
passing many different signaling protocols based on the 
potentially many different signaling protocols of the users 
desiring to communicate. This places an undesirable burden 
on the netWork. Further, even after the connection is made, 
the data must still be processed by the netWork. 

[0004] A second prior art approach to setting up such 
signaling path is knoWn as emulation. Emulation alloWs 
many different protocols to be sent to the netWork. HoWever, 
emulation requires the user’s equipment to translate every 
one of its native protocol messages into an appropriate 
internal message for use by the netWork. Further, the net 
Work must then translate the internal message to a message 
that can be understood by the destination user’s equipment. 
This technique places a substantial burden on the netWork 
because it requires a complex design of internal message 
signaling for the netWork since there must eXist an analo 
gous message, one from every different potential signaling 
protocol, or else certain signaling protocols Will not be able 
to be processed by the netWork. 

[0005] Hence, What is needed is a method for transferring 
data betWeen users of a broadband communication system 
that does not substantially burden the system by virtue of the 
passage of data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 is a pictorial diagram illustrating the 
sequence of events associated With the setup and signaling 
path connections of the prior art native signaling approach; 

[0007] FIG. 2 is a pictorial diagram illustrating the 
sequence of events associated With the setup and signaling 
path connections of the prior art emulation approach; 

[0008] FIG. 3 is block diagram illustrating a method of 
communicating signaling messages through a broadband 
netWork in accordance With the present invention; 
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[0009] FIG. 4 is a pictorial diagram illustrating the setup 
and signaling path connections betWeen a sWitch and a leaf 
in accordance With the present invention; 

[0010] FIG. 5 is a pictorial diagram illustrating the setup 
and signaling path connections betWeen a leaf-to-leaf con 
nection in accordance With the present invention; 

[0011] FIG. 6 is a block diagram illustrating an architec 
ture of a satellite communications system of Which may 
utiliZe the present invention; 

[0012] FIG. 7 is a block diagram illustrating a conceptual 
diagram of the satellite communications system of FIG. 6; 

[0013] FIG. 8 is a block diagram illustrating, in more 
detail, the distributors virtual netWork manager (DVNM) of 
FIG. 6; and 

[0014] FIG. 9 is a block diagram illustrating, in more 
detail, an architecture of the customer premises equipment 
(CPE) of FIG. 6. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0015] The present invention provides a method for com 
municating signaling messages associated With a commu 
nication system Whereby a netWork control entity (NCE), or 
simply netWork, Within the communications system is 
responsible for setting up a signaling path betWeen users of 
the communication system. HoWever, once that signaling 
path is established by the netWork, the users may commu 
nicate With each other Whereby the netWork is not needed to 
pass data betWeen the users thereby substantially decreasing 
demand on the netWork and freeing it for other system 
functions. 

[0016] In a preferred embodiment, user equipment asso 
ciated With a source user initially sends a request through the 
system in order to begin a setup for communication With a 
destination user. This request is in the form of a standard 
signaling protocol that is understood by the netWork. The 
netWork then responds to contact the user equipment asso 
ciated With the destination user and a call setup process is 
initiated. This call set up process includes de?ning a sig 
naling path betWeen the source’s and destination’s users 
equipment. Once the netWork sets up the connection and 
signal path betWeen the source and destination users, the 
netWork is no longer needed and the burden on the netWork 
is substantially decreased because the source and destination 
users are able to effectively communicate over the signal 
path Without load on the netWork. This is a substantial 
advantage over prior art methods that place a great burden 
on the netWork When data is being passed betWeen users. 

[0017] Referring to FIG. 1, a pictorial diagram illustrating 
the sequence of events for establishing call setup and 
signaling path connections associated With the prior art 
native signaling approach is shoWn. The native signaling 
may take the form of Q.931 signaling or Q2931 signaling, 
for eXample. As discussed above, a signaling dialog occurs 
betWeen the leafs 12 and 14 (shoWn in FIG. 1 as phones) and 
netWork 16 such that the tWo leafs can communicate With 
each other. 

[0018] The ?rst sequence of events is that leaf 12 (of 
Which desires to initiate a call) sends setup message 18 to 
netWork sWitch 16. The netWork sWitch re?ects back to leaf 
12 that it received the setup message by sending call 
proceeding message 20. 
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[0019] The network switch then initiates a process to 
connect with the destination leaf 14. First, network 16 sends 
setup message 22 to leaf 14. Leaf 14 responds that it 
received the setup message and that it is doing what it needs 
to do to proceed with the call by re?ecting back call 
proceeding signal 24. 

[0020] Leaf 14 then begins ringing and appropriately 
sends back alerting message 26 to network 16. The network 
then re?ects alerting message 28 back to leaf 12, such that 
leaf 12 may provide an audible ringing sound. 

[0021] When leaf 14 is ready to establish the connection, 
it sends connect message 30 to network 16 thereby inform 
ing network 16 that a connection has been made. The 
network responds that it received the connect message by 
sending connect acknowledgment message 32 to leaf 14. 

[0022] Finally, the network has to inform leaf 12 that the 
connection is up so the network sends connect message 34 
to leaf 12 and leaf 12 responds with connect acknowledge 
message 36. 

[0023] Now, a connection is made and data ?ows between 
leafs 12 and 14 but only through network 16. This technique, 
as discussed above, has the disadvantage of placing a 
substantial burden on the network when the leafs are com 
municating with each other since all data must be processed 
by the network. Further, the network must be able to handle 
all of the native signaling protocols from all of its leaf 
devices. 

[0024] Referring now to FIG. 2, a pictorial diagram 
illustrating the sequence of events for establishing call setup 
and signaling path connections associated with the prior art 
emulation approach is shown. Elements shown in FIG. 2 
that are identical to elements shown in FIG. 1 are identi?ed 
by the same reference numbers. The concept behind the 
emulation technique is that since it is undesirable for the 
network to handle many different signaling protocols, the 
network only processes one internal message set. However, 
leafs 12 and 14 must be coupled to customer premises 
equipment (CPE) 50 and 52, respectively, whereby CPEs 50 
and 52 are responsible for translating every one of the native 
protocol messages into an appropriate message for the 
internal network signaling protocol. That is, CPE 50 
receives native signaling protocol signals associated with 
leaf 12 and converts that message into the appropriate 
message corresponding to internal network signaling proto 
col associated with network 16, and vice versa. Likewise, 
CPE 52 receives internal network signaling protocol mes 
sages from network 16 and translates these messages to 
message signals corresponding to native signaling protocol 
associated with leaf 14, and vice versa. 

[0025] Referring back to FIG. 2, identical call setup 
signals 18-36 are utiliZed in FIG. 2 as was described with 
respect to FIG. 1. The only difference being that for each 
signal as shown in FIG. 1, two signals eXist in FIG. 2 since 
one of the signals is in the respective leaf’s native signaling 
protocol while the other signal is in the networks internal 
network signaling protocol. As an eXample to illustrate, the 
process begins by leaf 12 sending setup signal 18 to CPE 50 
whereby CPE 50 responds with setup signal 18‘ that is in the 
internal network signaling protocol for network 16. Accord 
ingly, for the one setup signal as shown in FIG. 1, two 
corresponding setup signals are show in FIG. 2 since one is 
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in a native signaling protocol format and the other one being 
in the internal signaling protocol for network 16. 

[0026] As discussed above, a disadvantage of this emula 
tion technique is that stringent design parameters must be set 
when constructing the internal signaling protocol since there 
must eXist an analogous message within the internal signal 
ing protocol corresponding to one from every different 
native signaling protocol that the communication system 
may receive. Further, once the signal path is created, the 
signals must still be processed by network 16. 

[0027] Referring now to FIG. 3, a block diagram illus 
trating a method of communicating signaling messages 
through a network in accordance with the present invention 
is shown. As discussed in more detail below, an advantage 
of the present invention is that not only is internal messaging 
reduced down to one simple message set, but also the 
signaling traf?c through the network is substantially 
decreased and only eXists during the setup of a signal path. 
Accordingly, an aspect of the present invention is the 
bypassing of as much user signaling data as possible from 
the network once a signal path is established whereby the 
network is only used to setup a call and establish a signal 
path such that once such call is setup and such data path is 
established, the network is no longer needed and each CPE 
may talk directly to each other without burdening the 
network. 

[0028] FIG. 3 shows source CPE 80 coupled to corre 
sponding user equipment 82 whereby the user of equipment 
82 desires to communicate with a destination user associated 
with CPE 84 and user equipment 86. CPE 80 initiates a call 
setup by requesting the system to perform a call setup 
process and create a signal path between source CPE 80 and 
destination CPE 84. In a preferred embodiment, this request 
is sent through backbone 93 of the communications system. 
Backbone 93 may take the form of either of terrestrial 
system or satellite system. Further, as described below, 
backbone 93 may be the “?ber in the sky” comprised of a 
constellation of low earth orbit (LEO) satellites associated 
with the CelestriTM satellite communications system. Alter 
nately, backbone 93 may be comprised of the satellite 
constellation associated with the Teledesic system. In an 
alternate embodiment, CPE 80 may send the request directly 
to network 88 without ?rst being processed by backbone 93, 
if such path eXists or is allowed. 

[0029] Backbone 93 then communicates with network 88 
and network 88 then establishes communication with des 
tination CPE 84 and begins the call setup process. Further, 
network 88 establishes signal path 90 via backbone 93 by 
which data may ?ow directly from CPE 80 to CPE 84. Once 
this signal path is established, the intervention by network 
88 is no longer needed and is free to perform other call 
setups or other desired network functions. In a preferred 
embodiment, signal path 90 is a suitable path comprised of 
selected satellites of the CelestriTM system. 

[0030] In more detail, user equipment 82 sends a request 
to CPE 80 in its native signaling protocol. CPE 80 suspends 
the message while a setup connection is being made with the 
destination side. CPE 80 then requests network 88 to setup 
a connection with destination CPE 84 by sending an internal 
setup message signal to network 88 via backbone 93. 
Network 88 then sets up the connection and establishes 
datapath 90 between CPE 80 and CPE 84. Once datapath 90 
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is setup, CPE 80 unsuspends the original message thereby 
allowing it to pass directly to CPE 84 via signal path 90 
Without interaction from netWork 88. Essentially, CPE’s 80 
and 84 are noW communicating directly With each other and 
the data signals are not passing through netWork 88. 

[0031] FIGS. 4 and 5 Will noW illustrate the steps asso 
ciated With the call setup and establishment of signal path 
90. Referring to FIG. 4, a pictorial diagram illustrating the 
setup and signal path connection betWeen a sWitch and a leaf 
in accordance With the present invention is shoWn. FIG. 4 
illustrates the steps performed by netWork 88 in order to 
setup a connection betWeen CPE 80 and CPE 84 When the 
connection is betWeen a sWitch and leaf, as opposed to a 
leaf-to-leaf connection, Which Will be described With refer 
ence to FIG. 5. 

[0032] The ?rst sequence of events illustrated in FIG. 4 is 
that leaf 90, Which desires to communicate With sWitch 92 
at the destination side, sends setup message 94, in its native 
signaling protocol language, to source CPE 80. As discussed 
earlier, CPE 80 suspends this signal and sends a request to 
netWork 88 for a call setup and establishment of a signal 
path. 
[0033] The neXt four sequence of events, as illustrated in 
boX 100, is Where the data/signal path betWeen source CPE 
80 and destination CPE 84 is established. Further, these 
signals in boX 100 are in an internal signaling protocol 
associated With netWork 88. In particular, boX 100 illustrates 
that CPE 80 sends setup signal 96 to netWork 88 Whereby 
netWork 88 provides noti?cation of setup signal 96 to 
destination CPE 98 by supplying a setup signal 98 to 
destination CPE 84. Destination CPE 84 responds that the 
setup is proceeding With proceed signal 102 Whereby net 
Work 88 provides noti?cation of proceed signal 102 to 
source CPE 80 by supplying a corresponding proceed signal 
104 back to source CPE 80. At this point, netWork 88 has 
established signal path 90 betWeen CPE 80 and CPE 84 and 
setup signal 94, Which Was originally suspended by CPE 80, 
is alloWed to pass through CPE 84 to sWitch 92, via setup 
signal 94‘. Although setup signal 94‘ passes through desti 
nation CPE 81, no processing of the signal is being per 
formed by CPE 84 and at this point, as discussed above, 
netWork 88 is not being utiliZed. Accordingly, once netWork 
88 has setup the data path betWeen CPE 80 and CPE 84, it 
is no longer needed thereby substantially decreasing the 
burden on netWork 88 associated With the transfer of data 
betWeen leaf 90 and sWitch 92. 

[0034] Continuing on to complete the call setup, sWitch 92 
responds back to leaf 90 With call proceeding signal 104 and 
alerting signal 106. Once a connection is made, sWitch 92 
responds With connect signal 108 to leaf 90 Whereby leaf 90 
responds appropriately With a connect acknowledge signal 
110 back to sWitch 92. 

[0035] At this point, data ?oWs directly betWeen leaf 90 
and sWitch 92 via datapath 90 as setup by netWork 88 during 
the steps performed in block 100. Accordingly, leaf 90 and 
sWitch 92 may communicate With one another Without 
interaction from netWork 88. 

[0036] Although FIG. 4 illustrates steps 94-110 as being 
performed in a certain order, it is understood that the order 
of steps 94-110 may be interchanged or deleted. For 
eXample, the alerting, call proceeding and/or connect 
acknoWledgment signals are optional. 
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[0037] Referring to FIG. 5, a pictorial diagram illustrating 
the setup and signaling path connections betWeen a leaf-to 
leaf connection in accordance With the present invention is 
shoWn. FIG. 5 illustrates a special case Where communica 
tion is desired betWeen a leaf-to-leaf, Whereby one of the 
CPE’s, either the source or the destination, is required to 
emulate a sWitching function because, in general, a message 
dialog must occur betWeen the leafs and a signaling netWork 
function in order to setup a connection. HoWever, since leafs 
are essentially dumb terminals and do not include any 
intelligence for setting up such connection, one of the CPE’s 
must take on the role of emulating a sWitch so that a proper 
connection may be established. Leaf terminals may be, for 
eXample, telephones, modems, faXes, point of sale terminals, 
cash registers, netWorking cards in a computer or other 
netWorked appliances. On the contrary, sWitches are char 
acteriZed as having some intelligence and being capable of 
setting up a connection. SWitches may be, for eXample, core 
sWitches, edge sWitches or routers. 

[0038] The ?rst sequence of events illustrated in FIG. 5 is 
that source leaf 120, Which desires to communicate With 
destination leaf 122, sends a setup signal 94 to source CPE 
80. CPE 80 suspends this signal and sends a request to 
netWork 88 for a call setup and establishment of a signal 
path. As described With respect to FIG. 4, the signal path 
betWeen CPE 80 and CPE 84 is setup by the steps performed 
in block 100. 

[0039] In FIG. 5, source CPE 80 is chosen to emulate the 
functions typically performed by a sWitch. HoWever, as 
mentioned above, the choice is arbitrary and destination 
CPE 84 could have been chosen as Well. Accordingly, since 
CPE 80 is performing the emulation of the sWitch, CPE 80 
supplies call proceeding signal 122 to leaf 120. CPE 80 then 
sends setup message 124 to leaf 122 and leaf 122 appropri 
ately responds back to CPE 80 With call proceeding signal 
126 and alerting signal 128. CPE 80 re?ects alerting signal 
128 back to leaf 120 via alerting signal 130. 

[0040] When leaf 122 is connected, it appropriately 
responds With connect signal 132 and CPE appropriately 
re?ects back a connect acknoWledgment signal 134. CPE 
alerts leaf 120 that leaf 122 is connected by sending connect 
signal 136 to leaf 120 Whereby leaf 120 appropriately 
responds With connect acknoWledge signal 138. 

[0041] At this point, leaf 120 is noW properly connected to 
leaf 122 and data noW ?oWs directly from leaf 120 to leaf 
122 through the signal path 90. Although the data ?oWs 
through CPE 80 and CPE 84, the CPE’s perform no pro 
cessing. Further, no data ?oWs through netWork 88 thereby 
substantially decreasing the burden on the netWork. 

[0042] Similar to FIG. 4, although FIG. 5 illustrates steps 
122-138 as being performed in a certain order, it is under 
stood that the order of steps 122-138 may be interchanged or 
deleted. 

[0043] The present invention is applicable to just about 
any terrestrial communication system as Well as any satellite 
communication system. That is, any communication system 
can enjoy the advantage of the present invention since 
removing the signaling burden from the netWork is a sub 
stantial advantage to any system. 

[0044] Referring noW to FIG. 6, an architectural block 
diagram of the CelestriTM satellite communication system of 
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Which may utilize the present invention, is shown. System 
100 includes a constellation of loW-earth orbit (LEO) sat 
ellites 152, one or more mission operations control centers 
(MOCC) 156 Which includes a satellite operations control 
center (SOCC) 158 and a netWork operation control center 
(NOCC) 160, one or more distributors virtual netWork 
managers (DVNM) 161, and at one least one customer 
premises equipment (CPE) as represented by home terminal 
166, small business terminal 174, corporate terminal 176, 
gateway terminal 178 and broadcast feeder terminal 182. 

[0045] Additionally, system 100 includes one or more 
GEO stationary earth orbit (GEO) satellites that may be 
utiliZed for broadcast of high bandWidth data, Whereby 
typically the LEO satellites provide interactive services to 
the CPE’s since LEO satellites enable much smaller transit 
delays as compared to GEO satellites. 

[0046] In the CelestriTM system, 63 LEO satellites are 
envisioned and Will orbit the earth at approximately 800 
miles above the surface of the earth, Whereby up to 9 GEO 
satellites are envisioned and Will orbit the earth at approXi 
mately 23,000 miles above the surface of the earth. Accord 
ingly, the LEO satellites are typically used for interactive 
data that is sensitive to delay Whereby the GEO satellites are 
typically used for the transmission of information that is not 
sensitive to delay and also for the broadcast of high band 
Width data. Note, hoWever, that although that is What the 
satellites are typically used for, it is understood that the LEO 
satellites could also be used for the transmission of high 
bandWidth broadcast data, Whereby GEO satellites could 
also be used for transmission and broadcast of interactive 
data if such delay is acceptable. 

[0047] In a preferred embodiment, satellites 152 are inter 
connected via optical inter-satellite links (ISL’s) 162 to 
provide a global communication netWork infrastructure. In 
alternate embodiments, different types of links such as RF 
links may be used. 

[0048] The satellite operations control center (SOCC) 158 
typically includes the processing equipment, operator sta 
tions, softWare and other facilities used in the launching, 
control, maintenance, and decommissioning of the satellites 
in the constellations. Satellite operations processing and 
communications With the constellation are accomplished 
from tWo satellite operation control centers and local and 
remote antenna facilities using communication channels and 
the inner satellite netWork for continuous access to any 
satellite in the constellation. Further, the SOCC controls the 
?ight orbit of the satellites Within the system Whereby it 
receives various telemetry data regarding the satellites 
describing, for eXample, its altitude, its speed, and Whether 
it is in the correct orbital position. The SOCC also has the 
ability to ?re the satellites’ jets in order to control its orbit. 
The SOCC also has the ability to move the solar panels on 
the satellites as Well as recharge its batteries. 

[0049] NetWork operations control center (NOCC) 160 
includes the processing equipment, operators’ stations, soft 
Ware and other facilities that perform the netWork manage 
ment functions allocated to the system management domain. 
Generally, a NOCC is co-located With a SOCC and shares 
the communications resources and other support facilities 
Within a MOCC. The routing information included in a 
look-up table is desirably updated multiple times a minute to 
account for the motion of the LEO satellites. This informa 
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tion for the table updates is predetermined by a routing 
management function in the NOCC and block uploaded to 
the satellites. 

[0050] Distributor virtual netWork manager (DVNM) 161 
controls the service and subscriber management for the 
system for each individual service provider. The CelestriTM 
system is fully operational With one DVNM, but it is 
anticipated that a number of service providers Will sell 
access to the system and each of these providers Will have 
at least one of their oWn DVNM. 

[0051] Block diagrams of the NOCC and DVNM are 
shoWn in pending application having Ser. No. 08/873,877, 
?ling date of Jun. 12, 1997, entitled “GLOBAL TELECOM 
MUNICATIONS SYSTEM WITH DISTRIBUTED VIR 
TUAL NETWORKS AND METHOD OF OPERATION 
THEREFOR”, and attorney docket number IRI03745, the 
subject matter of Which is hereby incorporated by reference 
herein. 

[0052] Each CPE unit 166, 174, 176, and 178 have the 
capability to transmit and receive data to and from LEO 
satellites 152 and to receive broadcast data from GEO 
satellites 154. Further, terminal 182 is capable of transmit 
ting data from the ground up to the GEO for re-broadcast to 
the other CPE units 166, 174, 176 and 178. The CPEs 
provide the subscriber interfaces to the CelestriTM system 
and also support a variety of netWork management functions 
for the associated DVNM. In the CelestriTM System, four 
CPE terminals are envisioned: (1) gateWay terminal 178, (2) 
corporate terminal 176, (3) small business terminal 174, and 
(4) direct-to-home terminal 166. GateWay terminal 178 
provides an interface to a public sWitching telephone net 
Work (PSTN) or other public netWorks at data rates up to 155 
million bits per seconds (Mbps). Corporate terminal 176 
provides access for enterprise netWorking and provisioned 
private lines at data rates up to 51 Mbps. Small business 
terminal 174 is a VSAT class terminal designed to provide 
a variety of services for small businesses at a receive data 
rate of up to 16 Mbps and at a transmit data rate of up to 10 
Mbps. Direct-to-home terminal 166 is a small satellite 
terminal designed to provide multi-media and telecommut 
ing services to the home at a receive data rate of up to 64 
Kbps-16 Mbps and at a transmit data rate of up to 64 Kbps-2 
Mbps. Home terminal 166 may be coupled to, for eXample, 
TV 168, phone 170, and computer 172. 

[0053] Additionally, system 100 includes a ?fth type of 
CPE terminal as represented by broadcast feeder terminal 
182 Which is coupled to service provider 181. Terminal 182 
is capable of uploading data to GEO satellites 154 at data 
rates up to 51 Mbps. Service provider 181 may also receive 
data from GEO satellites 154 at a rate of 20 Mbps, for 
eXample, for monitoring purposes, for eXample. Terminal 
182 may also receive and transmit data to LEO satellites 154 
if necessary. For eXample, terminal 182 may communicate 
With the LEO satellites for acknoWledging, adding or delet 
ing various user broadcast services Whereby users of the 
system Would uplink to the GEO services via the LEO 
satellites. 

[0054] Referring noW to FIG. 7, a conceptual netWork 
architecture 200 for the CelestriTM satellite communications 
system is shoWn. Components shoWn in FIG. 7 that are 
identical to components shoWn in FIG. 6 are identi?ed by 
the same reference numbers. The system includes local 
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management domain 201 and system management domain 
203 Whereby a plurality of local management domains 
typically eXist in the communications system. 

[0055] System management domain 203 includes LEO 
satellites 152 and GEO satellites 154. LEO satellites 152 
additionally include intersatellite links (ISL) 162 for trans 
ferring information betWeen the various LEO satellites. 

[0056] System Management Domain 203 includes a pri 
mary MOCC 156 and a backup MOCC 213 Whereby each 
MOCC includes a SOCC and NOCC as described above. 
The SOCC and NOCC are coupled to remote antenna 
facilities 215 for the transmission and reception of signals to 
and from LEO satellites 152 and GEO satellite 154. Further, 
MOCCs 156 and 213 are coupled to system domain business 
management center 217 Whereby center 217 provides sub 
scription services to add neW local domain distributor 203 
calculations, billing data for each distributor 203, and a 
clearing house for billing transactions betWeen the 
DVNM’s. 

[0057] Local management domain 201 includes a plurality 
of CPE units such as CPEs 166, 174 and 176 (as Well as 
CPEs 178 and 182 that are not shoWn in FIG. 7), as 
described With respect to FIG. 5, as Well as DVNM 161. 

[0058] In addition to the functions described With respect 
to FIG. 6, the NOCC is responsible for managing the 
physical con?guration of the netWork With the exception of 
the management of the subscriber CPE’s, Which is managed 
by the DVNM’s. HoWever, the NOCC manages the 
DVNM’s and Wholesales bandWidth to the DVNM’s as Well 
as monitors performance of the system and handles various 
faults Within the system, for example, if one or more of the 
satellites are not operating properly, the NOCC Will respond 
and reroute various satellite paths Within the constellation. 

[0059] Referring noW to FIG. 8, a high-level block dia 
gram of a distributors virtual netWork manager 300 is 
shoWn. DVNM 300 includes a local area netWork, or other 
distribution netWork, at the local site of the DVNM as 
depicted by distributor virtual netWork operational netWork 
301. Block 303 is the operational data netWork Which is 
typically a terrestrial netWork Which ties in all the DVNM’s 
as Well as the NOCC and SOCC Within the CelestriTM 
system. Network 303 is primarily useful When the CelestriTM 
system is ?rst brought into functionality Whereby netWork 
303 provides a terrestrial netWork that is capable of provid 
ing end-to-end signal closure When there are less than a full 
constellation of satellites in orbit. 

[0060] Virtual NetWork Antenna Facility (VNAF) 305 
includes the antenna facility for the transmission and recep 
tion of signals 304 betWeen the satellites and DVNM 300. It 
is understood that several VNAF 305’s may be associated 
With each DVNM 300 to provide for geographical diversity 
such that each DVNM is not affected by rain/Weather. For 
eXample, DVNM 300 may include at least tWo VNAF 305’s 
separated by 30 to 50 miles. 

[0061] DVN Operations Manager 307 is responsible for 
setting up and removing connections for various calls Within 
the CelestriTM system. For eXample, When DVNM receives 
a request from a CPE to set up a connection, it is received 
via VNAF 305 and passes through netWork 301 Whereby 
DVN Operations Manager 307 ?rst translates the native 
address of the CPE desiring to be called into a CelestriTM 

Jan. 24, 2002 

system address. Manager 307 also veri?es that the tWo 
CPE’s desiring to communicate With one another are com 
patible. Also, Manager 307 then veri?es Whether the con 
nection is authoriZed per the con?guration, guidelines and/or 
rules associated With DVNM 300 and its corresponding 
DVNM, if not Within DVNM 300. Finally, Manager 307 
con?rms that the requested bandWidth is available Within the 
CelestriTM system. 

[0062] DVN Service Manager 309 is responsible for vari 
ous services or features that Would ride on top of connec 
tions, for eXample, special calling features such as call 
Waiting, call forWarding or three-Way calling. Further, Man 
ager 309 may also provide content, for eXample, by provid 
ing movies, database searches, or any other signals that may 
be on top of a connection. 

[0063] DVN Business Manager 311 is responsible for 
collecting billing information based on (a) the connection 
that Manager 307 has set up and (b) the services that are 
delivered via Manager 309. Manager 311 also collects 
billing information from the NOCC for the Wholesale band 
Width that it has been allocated. That is, Manager 311 
essentially buys Wholesale bandWidth from the NetWork 
Operations Control Center and is responsible for reallocat 
ing such bandWidth to the various CPE’s based upon 
demand and keeping track of such billing information for the 
CPE’s Within its distributor netWork. 

[0064] Referring to FIG. 9, a block diagram illustrating, 
in more detail, an architecture of the customer premises 
equipment (CPE) of FIG. 6, is shoWn. FIG. 9 represents the 
basic architecture applicable to all CPEs 166, 174, 176, 178 
and 182 of FIG. 6. CPE Architecture 400 includes three 
functional blocks as identi?ed by capture information from 
broadband service block 402, multi-media services core 
system block 404, and application-speci?c variants block 
406. Each block includes both hardWare and softWare for 
implementing its desired function. 

[0065] Block 402 is coupled to an outside medium for 
transferring information betWeen that medium and core 
system 404. With respect to the outside medium, block 402 
includes the necessary hardWare and softWare for interfacing 
to a plurality of different infrastructures corresponding to 
different systems. To that end, block 402 provides the 
connectivity to a plurality of system netWorks such as, for 
eXample, the CelestriTM Satellite Communications System, 
an ADSL netWork associated With a telephone company, a 
local multi-media distribution service (LMDS) associated 
With a terrestrial communications system, a cable line asso 
ciated With a cable company, the Teledesic System, and 
satellite TV systems such as Direct TV. The purpose of block 
402 is that Whatever information is particular to information 
of a particular system’s infrastructure, block 402 functions 
to capture such information from its corresponding service 
provider. Additionally, block 402 functions to isolate the 
physical transport medium from the rest of the components 
Within CPE architecture 400. To that end, the output of block 
402 includes data that typically is at base band, or at some 
IF, and such data is compatible With core system 404. 
Accordingly, core system 404 is not concerned about Where 
the data came from or is going to, that is the function of 
block 402. Rather, core system 404 merely performs the 
necessary processing on data via a predetermined interface 
betWeen blocks 402 and 404. The format of this baseband 
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data transferred to core system 404 may take of an electrical 
bus/serial bus type of interface, for example, PCI bus, NU 
bus, or even DS3/T3 or OC-3 SONET format. 

[0066] Multi-media services core system 404 operates in a 
multimedia system for transferring data to and from block 
402 to provide management of data ?owing through core 
system 404. Core system 404 also provides service man 
agement such as establishing connections and tearing doWn 
connections and verifying and con?rming addresses, for 
example. Further, core system 404 provides various netWork 
management functions such as netWork con?guration, 
detecting and reporting various faults and counting bits 
?oWing through core system 404 for the purposes of 
accounting and billing, for example. That is, core system 
404 handles the multimedia functions and operations that are 
common for data associated With the different infrastructures 
coupled to block 402 regardless of the particular business 
structure that the netWork provider is using. 

[0067] Some of the services that may be provided by core 
system 404 include, but are not limited to, encryption, 
connectivity, information transportation, authentication, 
minimum delay service delivery, precedence/priority, call 
intercepting, multicasting, customer service, statistical data 
collection and reporting, and delayed service delivery. 
[0068] Multimedia services core system 404 also has the 
capability through its management functions to provide a 
plurality of features. Such features include, but are not 
limited to, security, accounting, extensibility, scalability, 
nomadicity and interactivity. In more detail, security is a 
feature that may be provided for providing both privacy and 
user authentication. These security features may be a set of 
tools that are provided to the application-speci?c variants 
block 406 so that they may be able to enjoy the privacy and 
authentication capabilities that are built into core system 
404. 

[0069] The feature of accounting may be provided for 
tracking various services that a service provider may Want to 
bill for. For example, the accounting function may be 
counting bits moved, packets moved, cells moved, or con 
sumption of a particular large block of data such as a movie. 
Note, that by utiliZing the features of security and account 
ing, the present CPE architecture has the capability to 
provide secure billing to a user for a plurality of services that 
is being received by CPE architecture 400. Additionally, the 
feature of accounting may be used for metering and merging 
other services delivered or consumed in the home such as 
Water, poWer, gas, or the like. 

[0070] The feature of extensibility may be provided 
Whereby it is envisioned that each of the functions is 
expected to have an application programming interface 
(API) associated thereWith so as to alloW different combi 
nations of the basic features to be used by service program 
mers such as by the CelestriTM system manufacturer, or other 
third-party softWare developers. This Will be described in 
more detail With respect to the open interface architecture 
and block 406. 

[0071] The feature of scalability refers to the ability to use 
CPE architecture 400 for a variety of different classes of 
CPE’s such as those for the home use versus those for small 
businesses and large corporations. This basic architecture is 
scaleable for a plurality of different CPE embodiments 
Whereby each embodiment is targeted for a particular type of 
user. 
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[0072] The feature of nomadicity refers to the feature of 
alloWing users to have access to their subscribed services 
regardless of Which CPE terminal they may be accessing at 
any particular time. Such a feature Would envision the 
capability to identify the user desiring to access the CPE 
along With information describing Which features/services 
that the user is authoriZed to access. 

[0073] The feature of interactivity refers to the capability 
of providing data in both directions. That is, although it Was 
earlier described that broadband service block 402 provided 
data to core system 404, it is understood that core system 
404 also supplies data to broadband service block 402. 
Further, data coming from the user’s environment may be 
sent through application-speci?c variants block 406 to be 
processed by core system 404, and vice versa. CPE archi 
tecture 400 provides for a fully bi-directional terminal. 

[0074] The output of core system 404 is coupled to 
application-speci?c variants block 406 Whereby the inter 
face betWeen blocks 404 and 406 is envisioned to be an open 
interface architecture. That is, the de?nition of hoW core 
system 404 communicates With application-speci?c variants 
406 Will be made available to the public. Examples of 
interfaces that may be used betWeen blocks 404 and 406 
include WindoWsTM interface, Macintosh ToolboxTM inter 
face or UNIX drivers. Accordingly, this Would alloW many 
different vendors to create various application-speci?c vari 
ants that Would communicate With core system 404 by 
providing the necessary interface betWeen core system 404 
and various user equipment. Application-speci?c variants 
406 may take the form, for example, of various softWare for 
providing the necessary interface betWeen core system 404 
and user equipment capatible With ethernet, PCMCIA, ATM, 
CE bus and X10 standards, for example. This open interface 
Will have the capabilities of being (1) high speed, (2) 
standard and desirable by many users, (3) able to support 
multiple streams of data so as to alloW core system 404 to 
provide necessary data to a plurality of users Within the 
users’ environments and (4) personal so as to alloW for 
various personal features for each user. 

[0075] As an example, suppose that a user desires to 
implement a video conferencing system utiliZing the CPE 
architecture 400. Such user Would need to acquire a speci?c 
video card, i.e., an application speci?c variant, that Would 
operate With their selected video equipment and that Would 
interface With core system 404 via the open interface archi 
tecture. Such a video card Would typically include hardWare 
components as Well as softWare drivers. This Would alloW 
the user to utiliZe CPE 400 to set up a video conferencing 
call Whereby the video card Would take the form of the 
application-speci?c variant of box 406, box 404 Would 
perform the necessary processing and data and service and 
netWork management, and such information Would then be 
sent out over a selected infrastructure medium, such as the 
CelestriTM system, via broadband service block 402. Further, 
this video information could then be received by another 
user and possibly one utiliZing even a different infrastructure 
than the CelestriTM system provided that that user has the 
necessary application-speci?c variant card for such video 
conferencing. 

[0076] Referring back to FIG. 3 in the context of the 
CelestriTM system, CPEs 80 and 84 takes the form of any 
combination of CPEs 166, 174, 176 or 178, backbone 93 
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takes the form of LEO satellites 152 With its ISLs 162, and 
network 88 takes the form of DVNM 161 and more spe 
ci?cally, DVN operations manager 307. Accordingly, the 
CelestriTM system may utilize the present invention in that a 
source CPE requests DVN operations manager 307, via 
LEO satellites 152, to setup and establish a signal path to a 
desired destination CPE. Once DVN operations manager 
307 establishes signal path 90 by selecting appropriate LEO 
satellites 152 to enable the passage information betWeen the 
source and destination CPEs, DVN operations manager 307 
is no longer necessary for such passage of information and 
the DVN operations manager 307 is free to perform other 
manager functions, as mentioned herein. In this manner, the 
NOCC has created a “direct” path betWeen the tWo CPEs, 
“direct” in the sense that no NOCC intervention or process 
ing is necessary. 

1. A method for communicating signaling messages 
betWeen users of a communications system, the communi 
cations system including a netWork, comprising the steps of: 

receiving a request from a ?rst user’s equipment; 

using the netWork to establish a signal path betWeen said 
?rst user’s equipment and a second user’s equipment; 
and 

passing data betWeen said ?rst user’s equipment and said 
second user’s equipment via said signal path Without 
the need for intervention by the netWork thereby sub 
stantially decreasing demand on the netWork. 

2. The method according to claim 1 Wherein said signal 
path includes one or more LEO satellites. 

3. The method according to claim 1 Wherein said netWork 
is a distributor virtual netWork manager. 

4. A method for communicating signaling messages 
betWeen users of a communications system, the communi 
cations system including a netWork, comprising the steps of: 

receiving a message from a ?rst user’s equipment; 

suspending said message; 

using the netWork to setup a connection With a second 
user’s equipment; 

using the netWork to establish a signal path betWeen said 
?rst user’s equipment and a second user’s equipment; 
and 

unsuspending said message and alloWing the passage of 
data betWeen said ?rst user’s equipment and said 
second user’s equipment via said signal path Without 
the need for intervention by the netWork thereby sub 
stantially decreasing demand on the netWork. 

5. The method according to claim 4 Wherein said signal 
path includes one or more LEO satellites. 

6. The method according to claim 4 Wherein said netWork 
is a distributor virtual netWork manager. 

7. A method for establishing a signal path betWeen a 
source user and a destination user, the method comprising 
the steps of: 
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suspending a message received from a source user; 

requesting a call setup betWeen said source user to a 
destination user; 

receiving a call proceed signal from said destination user; 

de?ning a signal path betWeen said source user and said 
destination user; and 

unsuspending said message and alloWing said message to 
pass from said source user to said destination user. 

8. The method according to claim 7 Wherein said signal 
path includes one or more LEO satellites. 

9. A method for a netWork to establish a signal path 
betWeen a source user and a destination user, comprising: 

receiving a call setup signal from ?rst equipment associ 
ated With the source user; 

supplying noti?cation of said call setup signal to second 
equipment associated With the destination user; 

receiving a call proceeding signal from said second equip 
ment; and 

supplying noti?cation of said call proceeding signal to 
said ?rst user equipment thereby establishing a signal 
path betWeen said ?rst user equipment and said second 
user equipment. 

10. A communication system, comprising: 

a ?rst customer premises equipment (CPE); 

a second CPE; 

a netWork, said netWork responsive to a call setup signal 
from said ?rst CPE for establishing a connection to said 
second CPE, said netWork establishing a signal path 
betWeen said ?rst CPE and said second CPE Whereby 
data is enabled to How betWeen said ?rst CPE and said 
second CPE Without intervention by said netWork. 

11. The communication system of claim 10 Wherein said 
?rst CPE suspends a message received from corresponding 
users equipment until said signal path is established. 

12. The communication system of claim 10 Wherein said 
?rst CPE emulates functions performed by a sWitch. 

13. The communication system of claim 10 Wherein said 
?rst CPE emulates functions performed by a sWitch includ 
mg: 

sending a setup signal and a connect acknowledgment 
signal to user equipment associated With said second 
CPE; and 

receiving a call proceeding signal and connect signal from 
user equipment associated With said second CPE. 

14. The communication system of claim 10 Wherein said 
second CPE emulates the functions performed by a sWitch. 


