Cisco SYSTEMS Data Sheet

Cisco Signaling Link Terminal

The Cisc8 Signaling Link Terminal (SLT) is an integral paftthe Cisco PGW 2200 Softswitch node, designedeioninating Signaling
System 7 (SS7) signaling traffic and backhaulingségye Transfer Part Layer 3 (MTP3), ISDN User @8tiP), and higher layers over
IP to Cisco Media Gateway Controller (MGC) hosthe special-purpose Cisco 1®Software image can run on Cisco 2611 and
2651XM Multiservice Routers as a standalone producin Cisco AS5350 and AS5400 Universal Gatewayshjunction with voice
traffic (integrated SLT).

The Cisco SLT provides one of the two availablelrods for terminating SS7 signaling on the Cisco PZ200 Softswitch. Another
product that provides SS7 link termination is thec@ IP Transfer Point (ITP), which can act as iliP-enabled STP and a signaling
gateway.

CISCO PGW 2200 SOFTSWITCH NODE ARCHITECTURE

A Cisco PGW 2200 Softswitch node consists of ttee€ISLTs and redundant Cisco MGC hosts, intercaadebrough an IP signaling
control network.

In Figure 1, access (“A”) links or fully associat@&”) links from the SS7 network are physicallyreected on the Cisco SLT through one
of several supported interface cards. The Cisco t8lfiinates MTP Layers 1 and 2 of the SS7 protstzak. Because MTP2 is a
message- and processor-intensive layer of SS7Isigngerminating it on the Cisco SLT frees theg@i$GW 2200 Softswitch from
wasting cycles on lower-layer functions.

Figure 1.  Cisco PGW 2200 Softswitch Node Architecture
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The Cisco SLT uses the Reliable User Datagram Bob{®UDP) to backhaul the upper-layer SS7 protwegkoss an IP signaling control
network to the Cisco MGC. Cisco RUDP is a simptmrection-oriented, packet-based transport protoaséd on RFC 908 (Reliable
Data Protocol) and RFC 1151 (Version 2 of the Rédidata Protocol).

Upper layers forwarded include:

MTP3
ISUP
Signal Connection Control Part (SCCP)
Transactions Capabilities Applications Part (TCAP)
Advanced Intelligent Network (AIN)
Intelligent Network Application (INAP)
The Cisco SLTs use the Cisco [BSoftware SS7 SLT feature set, providing reliabterioperability within the Cisco PGW 2200

Softswitch node.

Cisco Session Manager software manages the comatiomcessions with the Cisco MGC. When the Cidcb f8ature is used with a
redundant pair of controllers, the Cisco Sessiondder software maintains separate communicatiagioseswith each controller in the
pair. The session between the Cisco SLT and tlieeaantroller transports the SS7 traffic, while $ession between the Cisco SLT and
the standby controller provides backup. Cisco $esslanager software uses Cisco RUDP to communizttgeen the Cisco SLT and
the Cisco MGC. Figure 2 illustrates this concept.

Figure 2.  SS7 Signaling Backhaul Architecture
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STANDALONE AND INTEGRATED SLT OPTIONS

Designed to meet customers’ individual needs, tisedCSLT is available in both standalone and iratsgt configurations. The standalone
product runs a special-purpose Cisco I0S Softwasgé on the Cisco 2611XM and 2651XM Multiservicatferms specifically

designed to terminate SS7 signaling links. Whem wgth one of the many supported WAN interface sgi¥ICs) or voice WICs
(VWICs), the standalone Cisco SLT provides a highfgrmance, economical product with which to termenSS7 facilities. Figure 3
illustrates the standalone Cisco SLT architecture.

Figure 3.  Standalone Cisco SLT Architecture
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The Cisco AS5350, AS5400, AS5400HP X, AS5350XM, As%H400XM Universal Gateways offer, as an optioniraegrated version of
the Cisco SLT. In this case, the universal gatewaysfunction as network access servers, voicevgste and SLT. SS7 signaling links
and Inter-Machine Trunks (IMTs) are terminated cliseon the universal gateway from the public sivtd telephone network (PSTN).
Figure 4 illustrates the integrated Cisco SLT degure.

The integrated SLT option is appropriate for anicgeover-I1P (VolP) network deployment, but is walited for smaller, highly
distributed networks requiring many small pointpodsence (POPs) or local interconnect points. Quadbwith a low-end Sun platform
as the Cisco MGC and a Cisco AS5350XM acting asittieersal gateway and SLT, it is possible to baifticro-POP” that can be
deployed in as little as 3 rack units (3RUs). Fegdiillustrates this concept.

All contents are Copyright © 1992—2006 Cisco Systems, Inc. All rights reserved. This document is Cisco Public Information. Page 3 of 11



Figure 4.  Integrated Cisco SLT Architecture
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SUPPORTED SS7 NETWORK INTERCONNECT METHODS USING THE CISCO SLT

When the Cisco PGW 2200 Softswitch is used in Cisoli® networks, the solution supports common sigigahterconnect methods as
well as features that exploit the power and savefgeansporting SS7 signaling over IP-based nektaior

A LINKS

Access or A links are used between the serviceekinig point (SSP), served by the Cisco PGW 220@s®iith, and the signaling
transfer point (STP) to connect the VolP networkhi® PSTN. These links are dedicated to signatiragning that no bearer traffic is
provisioned on the facility, even if available tirslets are not being used for signaling. For rdiigbthere are generally, at a minimum,
two A links provisioned between the SLTs and thmb&TPs. Although most commonly seen in North AcgerA links are used in other
geographic areas such as Asia and South Ameripandéng on availability of facilities.

F LINKS

Fully associated or F links are generally deploybén a large volume of traffic exists between tv@&PS (between the Cisco PGW 2200
Softswitch and a PSTN switch, for example) or wheés not feasible to connect directly to an STRinks are not commonly used in
North America, but they are widely deployed in BagpAsia, and South America. Although F links carpbovisioned with only signaling
on the facility, the most common configuration umés the provisioning of bearer channels on timis siot used by SS7 signaling.
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DROP-AND-INSERT OPTION

The “drop-and-insert” application feature, also wnaas time-division multiplexing (TDM) cross-conneallows customers to deploy F
links with both signaling and bearer traffic on #a@mne facility. This feature grooms the SS7 sigigathannels from the facility and
backhauls the signaling to a Cisco MGC for processBearer channels are “hairpinned” on the Cidcb Bterface Card and sent to a
voice gateway by connecting a cable between thesegrort on the Cisco SLT VWIC and an availabl®E1 port on a gateway.

The integrated SLT offers an internal drop-and+infeature that requires no external cabling. Alaker channels are internally hairpinned
on the gateway and sent to the VolP network. Fi§ulepicts both the Cisco SLT and integrated Slopeand-insert architectures.

Figure 5. Drop-and-Insert Architectures
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USING THE VWIC DROP-AND-INSERT CARDS TO TERMINATE FOUR F LINKS

The Cisco SLT that is based on the Cisco 2651 XMtigktivice Platform can terminate up to four SS7rA @ignaling links. The
configuration used to support four links is detered by the WICs chosen to terminate the physicidlitfas and the SS7 signaling links
within those facilities.

Although configuring four links on most of the aadile WICs and VWICs is intuitive, terminating foldinks on the Cisco SLT based on
the Cisco 2651XM requires careful consideratiomésally, F links are provisioned with bearers o &vailable channels not being used
by SS7 signaling. Separating the bearer chanrmis thhe SS7 signaling channels requires a demultigifunction, either internal or
external to the Cisco SLT. Although external deipléking is possible, it is generally more costeefive to use the drop-and-insert
function available on the interface cards with pannbers VWIC-2MFT-TI-DI and VWIC-2MFT-E1-DI.

To terminate four F links with bearers on the CiStd based on the Cisco 2651XM requires instaltimg of the WICs enabled with the
drop-and-insert function in the two available WIGts (card slots WO and W1) on the Cisco SLT. Twiinks, configured with two
signaling channels per facility, are terminatedtos SLT on each of the WICs. Figure 6 illustratés toncept.
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Figure 6. Terminating Four F Links with 2-Port T1/E1 Multiflex Trunk Interface Cards with Drop-and-Insert Feature
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In situations where interconnect regulations peth@tprovisioning of only one signaling channel fagility on an F link, the Cisco SLT
based on the Cisco 2651XM is restricted to suppgi maximum of two F links.

REMOTE SS7 SIGNALING BACKHAUL

The Cisco SLT supports both co-located and renasteibation of SS7 signaling links. With co-locatamhfigurations, the Cisco SLTs
are physically located with the Cisco MGC hosts] are connected to the host through a LAN. Remotdigurations are defined as
deployments where the SS7 signaling is backhautledan IP-based WAN from an SSP or STP to the gV 2200 Softswitch.

Figure 7 illustrates this concept.
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Figure 7. Remote SLT Architecture

Remote SS7 signaling backhaul is well suited fat@uers who:

Want to deploy a centralized Cisco MGC controllingltiple POPs
Have many SS7-enabled POPs distributed over a aviske
Need to connect to distributed STPs or SSPs
Need to deploy and run multiple SS7 ISUP varianta single Cisco MGC
The ability to backhaul SS7 signaling over a wideaa|P-based network offers cost-savings bendfitfding:
Lowering the overall, initial cost of deploying \hetworks by reducing equipment costs, espedillgollouts of multiple or
distributed POPs over a wide geographic area
Dramatically reducing recurring telecommunicatieosts by eliminating dedicated, point-to-point S&jhaling links

In many countries, the cost of dedicated signdlimigs can be prohibitive—and they may also be urlaléé because of facilities
shortages. With the Cisco PGW 2200 Softswitch &n&LT-based architecture, customers can now tkandage of IP-based WANSs to
backhaul SS7 signaling from STPs and SSPs to $m@iGC for call processing.

PCR SUPPORT

SS7 offers two methods of error checking: basicRralentive Cyclic Redundancy (PCR). Basic erréect®n and correction is used
when SS7 is carried over terrestrial signalingdink/hen an error is detected using basic erroctieteand correction, a retransmission is
requested. The sequence number is provided fdash&nown signaling unit that was good, permittihg originator of the errored
signaling unit to determine which signaling ungsétransmit.
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Because of the inherent propagation delay whergusatellite transmission, as illustrated in Fig8r&@CR method of error-detection is
used when SS7 is transmitted over satellite likisen using PCR, all transmitted signaling unitsametinually retransmitted until they
are acknowledged by the distant end. When ackn@elidhe signaling units are dropped from the trassion buffer.

PCR is applicable only to the serial-side interfagkthe Cisco SLT (the serial interfaces betwéenSTP and the Cisco SLT). It cannot
be applied to the IP-side interfaces between tlsedCSLT and the Cisco MGC.

Figure 8. PCR Support for the Cisco SLT

CISCO SLT FEATURE SET

Table 1 summarizes the feature set available dm thetstandalone and integrated Cisco SLT.

Table 1. Cisco Signaling Link Terminal

Feature Description

Physical layer interfaces (MTP1) Cisco SLT (Cisco 2611XM-based)
Terminate up to two 64- or 56-kbps SS7 signaling links
Provide T1, E1, V.35, RS-449, or RS-530 physical interfaces to the SS7 network
Support up to 2 SS7 signaling links per T1 or E1 port

Cisco SLT (Cisco 2651XM-based)
Terminate up to four 64- or 56-kbps SS7 signaling links
Provide T1, E1, V.35, RS-449, or RS-530 physical interfaces to the SS7 network
Support up to 2 SS7 signaling links per T1 or E1 port

Integrated SLT (Cisco AS5350, AS5400, and AS5400HPX)
Terminate up to four 64-kbps (E1 interface) or 56-kbps (T1 Interface) SS7 signaling links
Provide Channelized T3 (CT3), T1, E1, and V.35 physical interfaces to the network
Support up to 4 SS7 signaling links per CT3, T1, or E1 port
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Termination of processor-intensive Link-state control (LSC) provides the overall coordination of the session.

MTP2 functions Initial alignment control (IAC) provides the link alignment processing.

Transmit control provides transmit flow control and processing.

Receive control provides receive flow control and processing.

Congestion control provides congestion onset and abatement processing.

Signal unit error rate monitor (SUERM) provides monitoring of signal unit events.

Signal unit delimitation detects individual signal units.

Signal unit alignment enforces signal unit encoding rules and bit patterns.

Error detection detects bit errors in signal units by using the Cyclic Redundancy Check (CRC) field.
Error correction uses positive and negative acknowledgments and retransmits errored signal units.
Cisco SLT supports both basic error detection and correction and PCR.

An alignment error rate monitor (AERM) monitors link alignment errors.

Standalone Cisco SLT support for Channelized T1 interface cards
multiple serial interface cards (multiflex 1-port T1 multifiex interface card (VWIC-1MFT-T1)
serial interface cards) o
2-port T1 multiflex interface card (VWIC-2MFT-T1)

2-port T1 multiflex trunk interface card with drop-and-insert feature (VWIC-2MFT-T1-DI)
Channelized E1 interface cards

1-port E1 multiflex interface card (VWIC-1MFT-E1)

2-port E1 multiflex interface card (VWIC-2MFT-E1)

2-port E1 multiflex trunk interface card with drop-and-insert feature (VWIC-2MFT-E1-DI)
V.35, EIA/TIA-449, and EIA/TIA-530 cards

1-port high-speed serial interface card (WIC-1T)

2-port high-speed serial interface card (WIC-2T)

1-port serial with 4-wire 56-/64-kbps data service unit/channel service unit (DSU/CSU) interface
card (WIC-1DSU-56K4)

Feature-rich multiflex interface cards One- or 2-port cards have T1 or E1 capability.
E1 versions support both balanced and unbalanced modes.

Cisco SLT offers a physical-layer alarm-forwarding feature between the two T1/E1 ports on 2-port
cards.

The drop-and-insert feature (also called TDM cross-connect) between the T1/E1 ports on 2-port
cards is used to hairpin bearer channels to a media gateway device and allow the interchange of
TDM slots between the ports on a 2-port card.

The interface cards are shared between Cisco 2600 and 3600 Series Routers for common
inventory sparing for various network applications.

Integrated Cisco SLT Cisco AS5350 and AS5350XM Universal Gateways
2-port T1 or E1 card
4-port T1 or E1 card
8-port T1 or E1 card
Cisco AS5400, AS5400HPX, and AS5400XM Universal Gateways
2-port T1 or E1 card
4-port T1 or E1 card
8-port T1 or E1 card
CT3 card

Platform support Standalone Cisco SLT
Cisco 2611XM and 2651XM Multiservice Platforms
Integrated Cisco SLT
Cisco AS5350, AS5350XM, AS5400, AS5400HPX, and AS5400XM Universal Gateways

Protocol compliance MTP1 and -2
ITU-T Q.701-709, including G.732 support
ANSI T1-111 1996
Japan TTC
Japan NTT
MTP3 and higher backhauled to the MGC over IP
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Deployment configurations

Co-located—The Cisco SLT is physically located with the Cisco MGC hosts and is connected
through a LAN.

Remote—The Cisco SLT is physically located somewhere other than with the Cisco MGC hosts
(generally with the STP or SSP), and SS7 signaling is backhauled to the node through an IP-based
WAN.

Remote SLT general deployment
guidelines

End-to-end delay (one way) must be less than 150 ms.
Packet loss must not exceed 1 percent (preferably below 0.5 percent).
Line error must be less than one E-6. [IS THAT OK?]

Cisco SLT remote guidelines are available at:
http://www.cisco.com/univercd/cc/td/doc/product/access/sc/rel9/soln/voip20/impl/impdesn.htm#xtoc
id3.

The CiscoWorks Internetwork Performance Monitor (IPM) is recommended to measure the quality
of IP-based, wide-area backhaul networks.

Cisco 10S Software Release

Standalone Cisco SLT
12.3(7)M or later release
Available at www.cisco.com

Integrated Cisco SLT
12.3(7)M or later release

Available at www.cisco.com

A feature license is required when using the SLihtegrated SLT function on a Cisco
I0S Software gateway.

Memory requirements

Standalone Cisco SLT

Minimum required DRAM and flash memory to support the standalone Cisco SLT feature set
are 64 and 16 MB, respectively.
Integrated Cisco SLT

Minimum required DRAM and flash memory to support the integrated Cisco SLT feature set are
256 and 32 MB, respectively.

Certification

Standalone Cisco SLT

Network Equipment Building Standards (NEBS) Level 3 and ETSI compliance kit, including 23-
or 24-in. rack-mounts, grounding lug kit, shielded LAN cables, and bezel removal kit (for
additional unit depth reduction)

Integrated Cisco SLT
NEBS Level 3
ETSI

CISCO SLT PLATFORM INFORMATION

Cisco 2600XM Series Multiservice Platforms

Cisco 2600XM Series Multiservice Platform infornaatican be found at:
http://www.cisco.com/en/US/products/hw/routers/@iex.html

Cisco AS5350, AS5400, and AS5400HPX Platform Specif ications
Cisco AS5400 Series Gateways information can bedai:

http://www.cisco.com/en/US/products/hw/univgate@sfdex.html

Cisco AS5300 Series Gateways information can bedai:
http://www.cisco.com/en/US/products/hw/univgate@Eidex.html
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