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SYSTEM AND METHOD FOR TRANSPORTING 
IN/AIN SIGNALING OVER AN INTERNET 

PROTOCOL (IP) NETWORK 

PRIORITY STATEMENT UNDER 35 USC 
§119(e) & 37 C.F.R. §1.78 

[0001] This application is a continuation of application 
Ser. No. 09/651,307, ?led Aug. 30, 2000, in the name of 
Ramanamurthy Dantu, Robert Wayne Davis and Thomas 
Lamar George, Jr. 

[0002] This nonprovisional application claims priority 
based upon the followng prior US. provisional patent appli 
cation entitled: “Method And Apparatus For Transport Of 
AIN Messages Over IP Networks,” Ser. No. 60/155,041, 
?led Sep. 21, 1999, in the name(s) of: Ram Dantu. 

BACKGROUND OF THE INVENTION 

[0003] 
[0004] The present invention relates to networks for effec 
tuating telecommunications signaling. More particularly, 
and not by way of any limitation, the present invention 
relates to a system and method for transporting IN/AIN 
signaling messages over a packet-switched network (PSN) 
such as an Internet Protocol (IP)-based network using an IP 
transport protocol. 

[0005] 2. Description of Related Art 

1. Technical Field of the Invention 

[0006] Out-of-band signaling establishes a separate chan 
nel for the exchange of signaling information between call 
component nodes in order to set up, maintain and service a 
call in a telephony network. Such channels, called signaling 
links, are used to carry all the necessary signaling messages 
between the nodes. Thus, for example, when a call is placed, 
the dialed digits, trunk selected, and other pertinent infor 
mation are sent between network switches using their sig 
naling links, rather than the trunks which will ultimately 
carry the bearer traf?c, i.e., conversation. 

[0007] Out-of-band signaling has several advantages that 
make it more desirable than traditional in-band signaling. 
First, it allows for the transport of more data at higher speeds 
than multi-frequency (MF) outpulsing used in the telephony 
networks without it. Also, because of separate trunks and 
links, signaling can be done at any time in the entire duration 
of the call, not just at the beginning. Furthermore, out-of 
band signaling enables signaling to network elements to 
which there is no direct trunk connection. 

[0008] Signaling System No. 7 (SS7) provides a packet 
based signaling architecture that has become the out-of-band 
signaling scheme of choice between telephony networks and 
between network elements worldwide. Three essential com 
ponents are de?ned in a signaling network based on SS7 
architecture. Signal Switching Points (SSPs) are basically 
telephone switches equipped with SS7-capable software that 
terminate signaling links. SSPs generally originate, termi 
nate, or switch calls. Signal Transfer Points (STPs) are the 
packet switches of the SS7 network. In addition to certain 
specialiZed functions, they receive and route incoming sig 
naling messages towards their proper destination. Finally, 
Service Control Points (SCPs) are databases that provide 
information necessary for advanced call-processing and 
Service Logic execution. 

Jul. 13, 2006 

[0009] As is well known, SS7 signaling architecture, 
elfectuated as a multi-layered protocol, is standardized 
under the American National Standards Institute (ANSI) and 
the International Telecommunications Union (ITU) to oper 
ate as the common “glue” that binds the ubiquitous autono 
mous networks together so as to provide a “one network” 
feel that telephone subscribers have come to expect. Fur 
thermore, SS7 signaling has made it possible to provision a 
host of advanced services (or, Value-added Services) based 
on Intelligent Network (IN)/Advanced Intelligent Network 
(AIN) architectures in both wireless and wireline telecom 
munications networks. 

[0010] Due to the phenomenal growth in popularity of the 
Internet, there has been a tremendous interest in using 
packet-switched network (PSN) infrastructures (e.g., those 
based on Internet Protocol (IP) addressing) as a replacement 
for, or as an adjunct to, the existing circuit-switched network 
(CSN) infrastructures used in today’s telephony. From the 
network operators’ perspective, the inherent tra?ic aggrega 
tion in packet-switched infrastructures allows for a reduction 
in the cost of transmission and the infrastructure cost per 
end-user. Ultimately, such cost reductions enable the net 
work operators to pass on the concomitant cost savings to 
the end-users. 

[0011] Additional factors that are driving the current trend 
in transporting the bearer traf?c on integrated and/or hybrid 
networks are: improvements in the quality of Voice-over-IP 
(VoIP) telephony; the Internet phenomenon; emergence of 
standards; cost-effective price-points for advanced services 
via media-rich call management, et cetera. Some of the 
emerging standards in this area are the well known H.323 
protocol, developed by the ITU, Session Initiation Protocol 
(SIP) or Internet Protocol Device Control (IPDC) by the 
Internet Engineering Task Force (IETF), or Simple/Media 
Gateway Control Protocol (SGCP or MGCP). Using these 
IP-based standards, devices such as personal computers can 
inter-operate seamlessly in a vast inter-network, sharing a 
mixture of audio, video, and data across all forms of 
packet-based networks which may interface with circuit 
switched network portions. 

[0012] To seamlessly integrate carrier-grade service archi 
tectures within IP-based networks, it has therefore become 
necessary to provide the capability to transport out-of-band 
signaling information (such as the SS7 signaling) on IP 
connections also. The state-of-the-art technology for facili 
tating such SS7-over-IP transport includes utiliZing a con 
nection-oriented IP transport protocol, called Stream Con 
trol Transmission Protocol (SCTP), for transmitting SS7 
signaling messages across the network elements. Clearly, it 
is highly desirable that such transport not disrupt or degrade 
the capabilities of the signaling network, as they are essen 
tial in elfectuating various advanced services. In particular, 
it is necessary for applications involving the higher layers of 
the SS7 protocol (e.g., Transaction Capabilities Application 
Part or TCAP, Signaling Connection Control Part or SCCP, 
or various User Parts such as ISDN User Part or ISUP, 
Telephony User Part or TUP, and Data User Part or DUP) to 
operate without any degradation when the SS7 messages are 
transported by means of SCTP. That is, message dialogs 
(e.g., call setup, etc.) in these applications should remain 
unaffected even when the messages are sent over IP (trans 
port-independency). Accordingly, SS7-over-IP mechanisms 
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must satisfy the following requirements Which are tradition 
ally provisioned in pure SS7 networks: 

[0013] High reliability; 
[0014] High availability; 
[0015] Short error handling time; and 

[0016] Extremely loW error rates. 

[0017] In general, the functionality of the loWer Message 
Transfer Part (MTP) portion of the SS7 protocol (Level-2 
MTP (MTP2) and Level-3 MTP (MTP3) layers, in particu 
lar) is responsible for link control and management, netWork 
reliability, error handling, etc. Consequently, the MTP func 
tionality of the messages must be preserved as much as 
possible as they are transported over SCTP. 

[0018] Several shortcomings and de?ciencies exist in the 
state-of-the-art architectures for elfectuating SS7-over-IP. In 
order to accommodate the MTP functionality, the existing 
schemes involve What is knoWn as “backhauling” of the 
signaling messages over an IP netWork to an IP signaling 
gateWay (SG) for processing. Not only does this procedure 
introduce asymmetrical behavior at the tWo ends of the 
SS7-IP interface, but additional complexity related to Opera 
tions and Administration of the backhauling path is also 
created accordingly. Further, it should be readily appreciated 
that Where multiple SGs are provided and each is operable 
to receive backhauled signal traf?c via its oWn path, such 
complexity can quickly become unmanageable. 

[0019] Moreover, because the paths used for backhauling 
the signaling traf?c necessarily involve IP connections, such 
paths are beset With the inherent unreliability of IP connec 
tivity. 

SUMMARY OF THE INVENTION 

[0020] Accordingly, the present invention is directed to an 
innovative solution for transporting IN/AIN signaling (e.g., 
SS7 signaling) over an IP-based netWork using SCTP, 
Wherein a peer-to-peer protocol adaptation (PPA) structure is 
provided at a signaling node. The PPA structure includes an 
interWorking functionality betWeen the MTP3 layer and the 
SCTP messaging, and operates to provide a symmetrical 
MTP2-user adaptation interface (MTP2-user peer-to-peer 
adaptation, or M2PA, interface) therebetWeen. The PPA 
functionality facilitates the implementation of netWork man 
agement capabilities included in the MTP3 layer such that 
the advantageous features of SS7 signaling are retained 
While transported over the IP netWork using the SCTP 
protocol. The M2PA interface functionality is processed 
locally With respect to the signaling node, rather than 
backhauling the associated signaling to an external node via 
an IP connection. The PPA structure may be provided at any 
signaling node operable to establish a virtual link across an 
IP connection such as, for example, a signaling gateWay, an 
IP-compliant SCP or STP, et cetera. 

[0021] In one aspect, the present invention is directed to a 
telecommunications netWork element operable in the trans 
port of signaling messages over an IP-based netWork. The 
netWork element comprises a ?rst structure operable to 
effectuate signaling communication over a signaling net 
Work using a signaling protocol (e.g., common channel 
signaling such as SS7 signaling, or an access signaling 
protocol such as the Q.93l protocol). A second structure in 
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the netWork element is operable to transport the signaling 
communication across a packet-sWitched netWork using an 
IP-based transport protocol such as the SCTP protocol. A 
PPA structure is included in the netWork element and is 
operably associated With the ?rst and second structures. The 
PPA structure operates to convert the signaling communi 
cation betWeen the signaling protocol messages and the 
IP-based SCTP messages. In accordance With the teachings 
of the present invention, the PPA structure includes a func 
tionality to facilitate the ?rst structure to locally process the 
signaling protocol’s signaling messages Without backhaul 
ing them to an external node. 

[0022] In another aspect, the present invention is directed 
to a telecommunications netWork Which comprises a ?rst 
netWork portion operable to transport signaling messages 
using SS7 protocol and a second netWork portion based on 
IP. The second netWork portion is provided to be operable to 
transport the signaling messages using SCTP. A signaling 
gateWay is disposed betWeen the ?rst and second netWork 
portions, the signaling gateWay including a PPA structure 
operable to interWork betWeen the SS7 protocol and SCTP 
messaging, Wherein the PPA structure provides a symmetri 
cal MTP2-like interface betWeen MTP3 layer of the SS7 
protocol and the SCTP protocol. The PPA structure includes 
the functionality to locally process functions associated With 
the MTP2-like layer at a local node. 

[0023] In a yet further aspect, the present invention is 
directed to a method of transporting SS7 signaling informa 
tion over an IP-based netWork. The method commences by 
establishing a virtual link across an IP connection betWeen 
tWo nodes disposed in the netWork. The virtual link is 
provided to be operable to propagate messages using SCTP. 
Thereafter, the virtual link’s integrity is veri?ed by one or 
both of the tWo nodes Which may be disposed in a client/ 
server relationship. At each of the tWo nodes, an interWork 
ing process is effectuated betWeen MTP3 functionality and 
the SCTP protocol by a PPA structure provided thereat. The 
PPA further operates to convert SS7 signal bearer traf?c into 
a stream of SCTP messages. Subsequently, the virtual link is 
loaded With the stream of SCTP messages for propagation 
betWeen the tWo nodes over the virtual link. 

[0024] In a related aspect, the present invention provides 
a computer-accessible medium that is operable With a sig 
naling node disposed in an IP-based netWork such as the 
netWork set forth hereinabove. The computer-accessible 
medium carries a sequence of instructions or operations 
(and/or data) Which, When executed by a processing entity 
associated With the signaling node, causes the signaling 
node to perform a plurality of steps for transporting SS7 
messages over IP connections as described above. 

[0025] In yet another aspect, the present invention is 
directed to a link changeover method in an IP-based tele 
communications netWork for transporting SS7 signaling 
information. The netWork includes a local node and a remote 
node, Wherein each of the nodes includes an MTP3 struc 
ture, an M2PA structure, and an SCTP structure. Initially, an 
operational link is established betWeen the local and remote 
nodes by creating one or more SCTP associations therebe 
tWeen. Upon detecting, by either or both of the nodes, that 
a select condition related to the association (e. g., link failure, 
packet loss, Quality of Service (QoS) degradation, etc.) has 
occurred, the nodes engage in a procedure for exchanging 




















