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Cisco AS5850 Universal Gateway

The Cisco ® AS5850 Universal Gateway is a high-density univers  al gateway with carrier-class attributes, offering high
availability and high capacity. It is specifically designed to meet the demands of medium to large ser  vice providers
and enterprises, supporting at least 2688 ports, us  ing Channelized T3 (CT3), T1, E1, or STM-1 trunk in terfaces of
data, voice, and fax services. It offers high-avail  ability features such as hot-swap on all cards, loa  d-sharing and
redundant hot-swappable power supplies, redundant f ans for cooling, redundant enhanced-route-switch-co ntroller
(ERSC) cards, and Call Admission Control (CAC)—all p  art of the carrier-class attributes required to pro vide a highly
available system. Higher-capacity configurations, d epending on dial, voice, and fax application types, are also
supported.

The Cisco AS5850 Universal Gateway (Figure 1) sugmwide range of managed voice services sublosted IP telephony; managed
IP private branch exchange (PBX); international lekale long distance; distributed prepaid callingjfied messaging and voicemail;
IP contact centers; as well as IP-based value-asieieites such as high-volume Internet accessocagVPNs, Common Channel
Signaling System 7 (SS7/C7) interconnect, and serltice VPNSs.

Using the rich set of Cisco IGSSoftware features and SS7 interconnection, seprizeiders can quickly provision their networks for
new services to meet the rapidly changing demahtteeccommunications provider marketplace.

As a highly flexible voice gateway, the Cisco ASB&mipports any codec at 100-percent capacity, Byimgl network engineering. An
open programmable architecture simplifies rapid&eiervice creation with H.323, Session InitiatRimotocol (SIP), or Media Gateway
Control Protocol (MGCP).

Cisco customers worldwide have proven that thedC&85000 Universal Gateways provide the flexibjlggale, reliability, and suite of
services needed to meet today’s market demandgstd®yding the industry’s broadest line of access«seproducts with universal-port
digital signal processors (DSPs), Cisco Sysfemeps customers choose the right starting poina fpay-as-you-grow” rollout without
compromising future capabilities. Complementedhsyindustry’s highest-rated service and suppogg@can also provide assistance
with startup, maintenance, and marketing tasksedisas advanced and custom deployment solutions.
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Figure 1. Cisco AS5850 Universal Gateway

The Cisco AS5850 Universal Gateway offers the foiia:

Industry’s leading intelligent gateway

o Offers complete Cisco I0S Software feature supfoord.323, SIP, and MGCP
= Offers gateway that is ideal for distributed arebitires

o Programmable for customized services

The leader for wholesale services

= Offers control features to maximize call compleson

Flexible and simple network engineering

o Provides equal capacity for any codec; no prepiawisg

Scalability

o Provides for up to 2688 concurrent users, 14-ragk{®RU) chassis—three Cisco AS5850s per rack; highpacity
configurations, depending on dial, voice, and fpgl@ation types, are also supported

o Offers high performance

o Provides carrier-class attributes
PRIMARY FEATURES

Voice and Dial

The economic environment is prompting service ftexs to generate revenue quickly, improve retwors invested capital, and adapt
to changing demand for various services in the etptice. The Cisco AS5850 supports standards-hasee codecs, T.38 fax, fax
pass-through, modem pass-through, V.92 modem tatioin and V.120 and V.110 termination. The abilitydeploy or redeploy the
same hardware for a variety of services providesgla revenue return on the Cisco AS5850.

Capacity
The Cisco AS5850 Universal Gateway supports CT3Ell and STM-1 ingress interfaces and redundaguliii Ethernet egress
interfaces.

The Cisco AS5850 Universal Gateway is designedippart at least 2688 DS-0 interfaces of data, yva@ioe fax services. Higher-capacity
configurations, depending on dial, voice, and fagliation types, are also supported.
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High Availability

The Cisco AS5850 Universal Gateway is designeddetrthe high-availability requirements found inrigarclass environments.
Redundancy, hot-sparing, call-management, anchzaifagement features are all part of the carriess@étributes available in the
Cisco AS5850.

Dual load-sharing redundant Gigabit Ethernet paitketfaces provide a highly available backhaulhodtto the IP core. Dual redundant
Fast Ethernet provides reliable links to the mansege systems and the call agents.

Enhanced RSC Redundancy

The Cisco AS5850 ERSC hosts the centralized funstid Layer 3 packet switching, bus clock, andt8tra3 timing generation, as well
as external connections, including egress intetiad¢ke IP or packet-based network. Hardware isgreon the ERSC to detect critical
faults and provide an autoreboot capability. EaR$E provides dual redundant Gigabit Ethernet badkihterfaces, and dual Fast
Ethernet interfaces for management and call ageffict These interfaces can be connected to thee s@re device or different core
devices, depending on the type of interface resiberequired.

When two ERSCs are installed, chassis-managemeciidas such as clock control and environmentalitodng benefit from redundant
circuitry on the ERSCs. Chassis management redegdamutomatically enabled any time two ERSCspaesent in a Cisco AS5850
Universal Gateway. Health monitor functions on maant ERSCs allow a redundant pair to determifeldver should be preformed,
assuring that failovers occur only to a healthy ER®d preventing failover flapping.

High Availability with RPR+

High availability on the high-end universal gatevisgan increasingly important customer requiremeatticularly with the Cisco AS5850
Universal Gateway because it is deployed into thditional telecommunications-carrier space witicemver IP (VolP) and other packet-
based converged services at higher (and increagorgand trunk densities.

The Cisco AS5850 can use dual enhanced ERSCs witteRProcessor Redundancy Plus (RPR+) to increga®rk availability. RPR+
takes advantage of redundancy by establishing btieedERSCs as the active processor while the &RSC is designated as the standby
processor. Following an initial synchronizationvee¢n the active and standby ERSCs, RPR+ dynamitaigtains configuration
information between the two RSCs, meaning thastardby ERSC does not need to be reloaded andatkneid if the active ERSC fails.

The Cisco AS5850 provides unique functions wheRRR+. The active CPU controls resources on theeaBRSC card as well as on the
standby ERSC card, allowing the active CPU to uarynof the resources on the standby card in a dahtror load-sharing configuration
such as the standby card switch fabric, Gigabiegtbt and Fast Ethernet interfaces, and StratulocRing system.

A switchover from the active to the standby prooes&curs when the active ERSC fails, is removethfthe Cisco AS5850 chassis,
or is manually taken down for maintenance. Wherattiteve ERSC fails, all active calls are droppefieAthe switchover, new calls are
accepted in less than one second plus any routeemgence time.

Fault Tolerance

The Cisco AS5850 Universal Gateway achieves falgtance through the use of hot-swappable DSP cpodger supplies, redundant
ERSCs, fan units, and redundant Gigabit EtherngtFast Ethernet links. ERSC redundancy enablestarayto keep running if a failure
occurs. Additional mechanisms enable redundant coets to be built into the system and used wheuimed without resulting in
active call loss.

Call Admission Control
CAC allows the platform to gracefully refuse cdilssed on local call-processing resources, suchPékl@ad, memory usage, bandwidth
availability, or measured congestion on the IP netwSuch call control dramatically improves thiafgility of the Cisco AS5850

All contents are Copyright © 1992—2006 Cisco Systems, Inc. All rights reserved. This document is Cisco Public Information. Page 3 of 21



Universal Gateway by preventing CPU- and memorydoae conditions that could cause ERSC failure. TR&J adjusts to “the DSP
auto-busy” algorithms when memory is low or CPWiigh.

Hot-Swapping on all Cards and Modules

Hot-swapping on all cards and modules allows hardwzaintenance to be performed on an active aseegsr with little or no service
interruption. During a hot-swap, any card may h@aeed, and only the calls on the card being remhave affected. “Soft busy”
commands can be used to gracefully remove traéffore card removal.

The power entry modules (PEMSs) are load-sharingfalhdredundant, with separate power feeds andusep breakers. In the unlikely
event of a PEM failure, the failed unit can be reatband replaced while the system continues noopdation. The cooling module can
be easily hot-swapped if necessary. The optionalaged AC supply has hot-swappable modules and [gewer module redundancy.

Thermal Management

Twelve adjustable-speed fans in three N + 1 reduinoianks provide cooling for the Cisco AS5850 Ursat Gateway. If one fan in a
bank fails, the others automatically increase sijrerteby increasing airflow) to compensate forltst fan. If a fan-controller fault
occurs, all fans automatically run at full speedan failure or fan-controller failure causes tHRIEC to generate an alarm. Redundant
power feeds to the fan controller help ensure pdwéne fans and controller.

Thermal sensors are installed on each card neairtirdet and outlet positions to monitor the trd@d outlet temperatures and
temperature rise across each card. The fans ircepa®ed in case of high-temperature readings, ¢gimvadditional cooling in
extreme conditions. If an individual feature caiithim the dial shelf exceeds its maximum operatgrgperature, only the affected
board is shut (powered) down.

If the system continues to exceed its maximum dpeydemperature, the thermal sensors initiatehkrshutdowns, preventing damage
to the unit or its surrounding environment fromes&ive heat. An incremental shutdown sequencetsadf@P cards first and trunk
interfaces last to avoid alarms in the centraleeffswitch.

The thermal performance margin of the Cisco AS58Bersal Gateway cooling system allows a Cisco 8&bto operate at full capacity
for up to 15 minutes with the hot-swappable coolimzdule removed during a cooling module exchange.

Hot Spares

The Cisco AS5850 Universal Gateway can be confiywi¢h spare DSPs for added resiliency. Becausestz#®® pooled and allocated

on a call-by-call basis, a DSP failure will not sawa DS-0 or B channel to be left without a DSERtminate the call, preventing the
occurrence of “stranded ports” or unused channitima hunt group. Having spare DSPs in the p&sm allows DSP code to be updated
without affecting active calls. There can be mo&PB in the DSP pool than available DS-0 interfacesver for resources that are being
upgraded or tested.

DSP Resource Recovery Feature

DSP resources are tested at power up and aftamgtisct to check for faults. Any defective DSPs fbane moved to the resource
recovery pool. An automatic recovery feature catulbeed on to recover defective DSPs in the regopeol and added back into the
resource pool if possible.

Redundant Data Paths

The Cisco AS5850 Universal Gateway provides mudtjmths for data packets from a DS-0 to an extér=eitbone device. Redundant
packet buses exist from each feature card slobtio BRSCs along with multiple separate time-divisioultiplexing (TDM) buses for
expansion and resiliency. Backhaul redundancyedPhcore network is accomplished using the redanblackhaul Gigabit Ethernet
interfaces provided on each ERSC.
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Power Management

Redundant load-sharing DC PEMs are standard o@igt® AS5850 Universal Gateway. Voltage and curergls on each PEM can be
monitored at the ERSC console, and alarms for gelend current thresholds are available for usenbglement management system. The
DC PEMs provide over and under voltage and overeatiprotection as well as reverse voltage praiacind DC power conditioning.

Regulatory Compliance
The Cisco AS5850 Universal Gateway complies wititwdek Equipment Building Standards (NEBS) Levekguirements, as defined
by Telcordia SR-3580; and European requirementdefised by the ETSI.

Rich Protocol Support

The Cisco AS5850 Universal Gateway takes advaraage full-feature richness and strong IP captédiof Cisco I0S Software. The
gateway was optimized for service-provider IP neksas well as large enterprises. In additiomyliyfsupports the specialized needs of
AOL dialup services through Point-to-Point Proto@@PP), Layer 2 Tunneling Protocol (L2TP), or TCIRAE connections. Through its
support of all IP routing protocols, the Cisco ASB8ntegrates easily into any service providergragation layer.

V.92 and V.44 Support
V.92 and V.44 are the latest modem standards smlbpted by the industry. The standards specify afgeatures that allow modems to
mimic many of the benefits of broadband:

e V.44 increases throughput by more than 100 pemebeh surfing the Internet.
¢ V.92 Modem on Hold suspends an Internet sessipfat® or receive a phone call.
¢ V.92 Quick Connect provides a faster connect tionéné Internet.

Service providers can offer revenue-generatingi@es\and increase subscriber retention with V.92\A44 standards. Cisco RADIUS
support for Modem on Hold allows premium subscittersuspend their Internet sessions for longeogeof time to place or receive
phone calls. Quick Connect saves the line conditimfrthe last number dialed, encouraging subsitmedial into the same Internet
service provider (ISP) to reduce connection timamBined with greater compression and connectioadgé/.92 and V.44 allow
service providers to offer their subscribers a daffoand-lite,” which enables Internet users to érpee the qualities usually associated
with broadband for the price of dialup or modemessc

Packet Telephony
The framework for voice services on the Cisco ASbBfBiversal Gateway is based on open interfacestamdiards, and it allows an
ecosystem of partners to work together to devalapvative network services.

Service providers are not locked into a single Vsitfhaling technology when they choose the Cisc6858 because H.323, SIP, and
MGCP support are all built in, allowing service piders to enable the call control protocol thathis best fit for their networks today,
with confidence that they can respond to evolvirggket requirements whenever necessary.

H.323
Leading the industry through the adoption of neandards-based H.323 technology, the Cisco AS585@etial Gateway supports the
scalability enhancements introduced in H.323 Ver§@and H.323 Version 4. For example:

e Multiple concurrent calls can be supported ovengls H.225 call signaling channel to reduce catlp and call-clearing times
and increase network call capacity.

e H.225 messages can be transported over TCP odsagram Protocol (UDP) as described in H.323 Ariheldsing UDP for
call signaling transport effectively enables mealigthrough in a single round trip.
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o Capacity statistics can be reported to the gatekempa per-call basis for each DS-0, trunk graugarrier associated with the
public switched telephone network (PSTN)-side ifaiees to assist in routing decisions.

The Cisco AS5850 supports a broad array of proveeroperable H.323-based solutions for servicedpier networks: global long
distance, distributed prepaid calling, SS7 intenemt, telephony applications, and unified commuiocs.
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SIP

SIP is the IETF standard for multimedia confereganer IP. SIP is an ASCII-based, application laya@mtrol protocol (defined in RFCs
2543 and 3261) that can be used to establish, amajreind terminate calls between two or more emdporhe SIP implementation on the
Cisco AS5850 Universal Gateway includes supporirfgrortant features such as third-party call cdraral RFC 2833 Dual Tone
Multifrequency (DTMF) Relay for interconnection Witipplication-service-provider (ASP) networks.

Similarities Between H.323 and SIP
e Both were designed to address session controligndlimg functions in a distributed call-controthitecture.

e Both are especially well-suited for communicatiothvintelligent network endpoints.

Although SIP messages are not directly compatilifle M.323, both protocols can coexist in the sarekpt telephony network because
the Cisco AS5850 Universal Gateway can processiohal SIP and H.323 calls simultaneously, allowégvice providers to integrate
complementary H.323 and SIP services in the saitweorie

MGCP

MGCP 1.0 is a protocol for centralized control afl® calls by external call-control elements knowmeedia gateway controllers or call
agents. It is described in the informational RFO2published by the IETF. Standards-based T.38R&day and RFC 2833 DTMF Relay
are available with MGCP.

IP Signaling Transport

In addition to the signaling protocols already named, the Cisco AS5850 Universal Gateway also stpphe IETF Sigtran Working
Group’s Stream Control Transmission Protocol (SCdé¥cribed in RFC 2960 and the ISDN Q.921-User fateqm (IUA) layer protocol
described in RFC 3057.

By supporting SCTP and IUA, the Cisco AS5850 camitgate a Primary Rate Interface (PRI) connectiod then transport or backhaul
the Layer 3 signaling (Q.931) information to aneeral signaling controller or media gateway com@ro]MGC). The signaling controller
or MGC processes the PRI Q.931 call-control messagd then communicates with the Cisco AS5850 tirddGCP to signal call-
handling procedures.

SCTP and IUA can handle Facility Associated Sigra(FAS), Non-Facility Associated Signaling (NFA&hd NFAS with backup D
channel.

Programmable Interactive Voice Response Using Tool Command Language 2.0

Integrated, programmable interactive voice respdh&e) extends the ability of the Cisco AS5850 Ustisal Gateway to support unique
and differentiated voice services. Voice applicatoftware developers can use the Tool Commanduagey(TCL) IVR 2.0 application
programming interface (API) to create customized. BCripts that control calls coming into or goingt @f the gateway. IVR systems
collect user input in response to recorded messagesthe prompts used in a TCL IVR 2.0 script lbareither static or dynamic. The
scripts are event-directed, and the flow of théisatontrolled by a finite-state machine (FSM)ttlsadefined by the TCL script. All verbs
are nonblocking; they can execute without caudiegstript to wait. Prompts can be played and dggitsbe collected over TDM or VolP
call legs. Real-Time Streaming Protocol (RTSP)-dgeempts are supported. TCL IVR 2.0 offers enhdmoaltilanguage support by
providing the capability to add new languages a&xtHio-speech (TTS) notations to the core IVR istinacture. Support is available to
companies that are developing or modifying TCL I2R scripts through the Cisco Developer Supportjim.
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Voice Quality

Users can take advantage of the extensive voicéaanthpabilities of the Cisco AS5850 Universal &aty to build a reliable, high-
quality VolP network. Voice-quality tests confirtmatt the Cisco AS5850 delivers end-to-end voiceitjuperformance that meets the
high standards established for toll-quality voieevies in the PSTN. Comprehensive voice-qualiitg is a critical component in the
Cisco AS5850 development process. Cisco condubfsdive voice-quality tests to determine mean imirscores using a methodology
derived from ITU-T Recommendations P.830 and P.88fective voice-quality tests are also conductsdgithe Perceptual Analysis
Measurement System.

The high-performance design of the Cisco AS5850mizes delay and packet loss during the voice eingoand packetization processes.
The Cisco AS5850 introduces minimal delay as vda is received from the PSTN and transmittetiéd® network for G.711 calls.
Cisco quality-of-service (QoS) features, includiRgPrecedence, Resource Reservation Protocol (RSWiE)Weighted Random Early
Detection (WRED), implemented on both the univegsdaéway and backbone routing infrastructure, camige a low-latency, high-
reliability path for sensitive voice traffic throligoday’s networks.

Echo control is essential for packet-switched nekwdo carry voice traffic successfully. The Cig&85850 supports ITU-T
Recommendation G.168 for echo cancellation withildgngth up to 128 milliseconds (ms). Fixed addative jitter buffering and
comfort-noise generation further enhance voiceityual

Voice Codecs

The Cisco AS5850 Universal Gateway offers multigeecs to meet interoperability, compression, atehkty requirements for

various phone-to-phone and PC-to-phone applicatiGrisll, G.723.1 (5.3K and 6.3K), G.726, G.729alg|&r, and GSM-FR. The
same number of calls is supported across all cyges to simplify network engineering. Enablingasmactivity detection (VAD) reduces
packet traffic through the network. With VAD enathl¢he Cisco AS5850 detects silence and stopsmiittirey packets when callers stop
speaking. Variable frame sizing provides furthemtool over speech packetization.

CAC for Voice Services

For VolIP to be a realistic replacement for stand®®d' N telephony services, customers need to retledveame consistently high-quality
voice transmissions they receive with basic tel@gtgervices. For real-time delay-sensitive trafich as voice, it is better to deny
network access under congestion conditions thafidw traffic onto the network to be dropped anthgled, causing intermittent impaired
QoS and resulting in customer dissatisfaction.

A variety of QoS mechanisms exist in Cisco IOS Bafe to allow service providers to design and guré packet networks that provide
the necessary low latency and guaranteed delieenyired for voice traffic. These mechanisms incltai#s such as queuing, policing,
traffic shaping, packet marking, fragmentation, artdrleaving.

CAC extends the QoS tool suite to protect voicHitrérom being negatively affected by other voicaffic, keeping excess voice traffic
off the network. CAC allows the Cisco AS5850 UnsadrGateway to make deterministic and informedsieos before a voice call is
established based on whether the required netvesdurces are available to provide suitable Qo&hmnew call. Some CAC
mechanisms include:

e Local CAC mechanisms—Call-admission decisions aseth@n individual gateway-resource conditions.

e Measurement-based CAC mechanisms—Look ahead infattieet network to evaluate the state of netwoskueces.

¢ Resource-based CAC mechanisms—Calculate resourededher available, and reserve resources.
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Fax Features

Fax transmission over an IP infrastructure is aparant and growing service opportunity, especialinternational markets where fax
represents a large percentage of network traffie. CTisco AS5850 Universal Gateway supports thelatais-based T.38 Real-Time Fax
Relay, allowing greater interoperability betweetwaogks. The fax-detection capabilities of the Cig@6850 allow service providers

to offer a single E.164 number for subscriber vaind fax services. Half as many subscriber phongbeus are needed, resulting in
significant cost savings. The Cisco AS5850 als@suys fax pass-through for VolP environments tlzatnot support T.38 Real-Time
Fax Relay end to end.

TDM Switching
TDM switching is the ability to take an incomindlaan a given DS-0 interface and send it out oriffeietnt DS-0 interface before the
call is answered by the gateway. This feature ésluis such applications as:

e SS7 or T1/E1 channel associated signaling (CA®Rbgrooming
e Meeting special provisionary requirements for tedls (for example, emergency-number call handling)

SS7 PRI grooming does not require any DSP resoaifftersthe connection is established and hencadaggnificant effect on the dial,
voice, and fax-handling capability of the platforfdM switching plus network-side ISDN capabilityopides a means of grooming
incoming traffic and passing selected calls to mykdevices, such as PBXs, test sets, VolP gatewayaccess servers. The Cisco
AS5850 Universal Gateway can switch calls betwegh, PRI, and CAS trunks.

Manageability
The Cisco AS5850 Universal Gateway works with aenignge of management tools designed to reducatopsal costs.

The console-management features include a compsifeeset of debugging commands that can be enabledspecific calling line
ID (CLID), automatic number identification (ANI)atled number (Digital Number Information ServiceN[3]), user, or interface to
immediately isolate only the relevant debuggingpatit

The Simple Network Management Protocol (SNMP) \ars? and Version 3 management capability includéshacall-tracking SNMP
MIB that provides highly detailed records for aetand historical calls, with a configurable caktbiy buffer. Call records can also

be obtained through syslog or RADIUS as an altéredb polling through SNMP. Call records includmaoect rate, connect duration,
disconnect codes, end-to-end delay, and line 8tatig his information allows service providerstebug problems for individual users.
Wholesale service providers can use this perforexananagement data to establish service-level agmasniSLAs) with their retail ISP
customers.

Network-Security Management

Cisco 10S Software network-security features alfawhorized users dial access while preventing adeesitruders. These features
include multilevel password protection, user autitation such as Password Authentication ProtdediR) and Challenge Handshake
Authentication Protocol (CHAP), access controkli@&CLs), IP address spoofing prevention and logigamd support of the industry-
standard authentication, authorization, and acéogr®AA) protocol RADIUS.

SS7 and Common Channel 7 Integration

Service providers around the world are deployingc@iaccess servers with SS7 and Common Channél)ini€rfaces. With SS7,
carriers realize immediate benefits of improvedisgareduced network costs, and faster time toketaThe Cisco SS7 solution,
implemented through the Cisco PGW 2200 Softswitath @isco BTS 10200 Softswitch, also guaranteessinvent protection in
existing Cisco access servers while providing actmmigration to IP packet telephony.
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The Cisco PGW 2200 and Cisco BTS 10200 provideasiigg connectivity to the SS7 network and provitléree functions for
signaling and SS7 network management. The accesss@rovide digital Inter Machine Trunk (IMT) arfaces for completion of

the calls. Control traffic is logically separatedrh management and customer data to provide grieddemation security and reliability.
Resource management, call control, and systemhhealhitoring complement SS7 to facilitate netwar&lability. The Cisco PGW
2200 or Cisco BTS 10200 can be at a centralizegtitot or distributed.

To connect to the PSTN as a network element, teecGiolution supports 2- and 4-wire continuity éhawed test calls at the Cisco
AS5850 Universal Gateway. TDM switching plus netkveide ISDN capability provide a means of groomimgpming traffic and
passing selected calls to external devices, sUEtBXs, test sets, or VolP gateways.

The Cisco AS5850 Universal Gateway also works wétheral partner call agents and Cisco softswitthas MGCP configuration
providing centralized call-control architecture.

Full Cisco 10S Software Support for IP Services
The Cisco AS5850 Universal Gateway has four softvilarage options.

o Service Provider Plus feature set, which is thkeGidco IOS Software Service Provider feature sét all non-IP functions
removed (for example, Internetwork Packet Exchdti®], AppleTalk, Systems Network Architecture [SINAnd so on)—
This image option provides a complete palette &fvsre functions to enable rapid deployment ofdeatrich IP services using
the Cisco AS5850 Universal Gateway. Important fesstinclude H.323v2, H.323v3, H.323v4, SIP, MGCP, IVR, T.38 fax, fax
and modem pass-through, carrier-sensitive rou@#g;, full RADIUS support (standard IETF plus thiparty vendor-proprietary
extensions), L2TP, QoS, IP Multicast , resourcel peemagement for wholesale services, extended A@hg AOL support.

e |IP Security (IPsec) with 40- and 56-bit RC5, Datetgption Standard (DES)—This image includes allféetures of the Service
Provider Plus image in addition to IPsec support.

e Triple DES (3DES) plus automated key distribution—isTimage includes all the features of the Servicwvigler Plus image in
addition to 3DES support.

e Legal Intercept—This image includes all the featurethe Service Provider Plus image in additiotht® support for Legal
Intercept.

Multivendor Back-Office Integration

The Cisco AS5850 Universal Gateway supports the RIprotocol for back-office integration, contrahd network security. In
addition to supporting the IETF-defined RADIUS itites, Cisco 10S Software supports many vendopiietary RADIUS attributes
for both preauthentication and user authenticatioeaning that the Cisco AS5850 can be integrat®dainy multivendor remote-access
network with no changes to the back-office systems.

Worldwide Certification
The Cisco AS5850 Universal Gateway is homologateddwide with all major T1 and E1 switch types. FSDN PRI, the switch types
and feature sets supported are listed in Table 1.

Table 1. Supported Switch Types and Features

Supported Switch Hardware Supported Software Supported Feature of Interest
5ESS (Lucent) PRI custom and NI-2, Net5, and NTT NFAS with NI-2

4ESS (Lucent) PRI custom NFAS

DMS 100 (Nortel) PRI custom NFAS

DMS 250 (Nortel) PRI custom NFAS
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Supported Switch Hardware Supported Software Supported Feature of Interest
GTD5 (GTE) PRI custom and NI-2 NFAS with NI-2
AXE (Ericsson) PRI custom and NI-2 NFAS with NI-2
EWSD (Siemens) PRI custom and NI-2 NFAS with NI-2

Flexibility in Deploying New Services

Demand for new services can be easily accommodadthdhe Cisco AS5850 Universal Gateway whetheritiitéal business opportunity
is wholesale dial, prepaid calling card, globalgatistance, or any other application. The capatiitituse the gateway in multiple service
environments provides unprecedented capital-investiprotection. The access equipment can promgéptatself to any change in
business environment or demand for new services.abflity for service providers to offer innovatimew services allows differentiation
from competition.

REMOTE-ACCESS SERVICES

Internet Connectivity

Enterprises and service providers need to extetvdonle access to a broad range of remote usersidimg employees, customers, and
partners. Successful remote access means beingpaidanect these users from practically any locatalmost transparently. The Cisco
AS5850 Universal Gateway, combined with Cisco |I@&ware, meets these needs by extending the cressiructure by providing
secure, reliable dial-in connections.

Data over voice bearer service (DoVBS) is used@asawhere ISDN data calls are charged at a higie(or tariff) than ISDN voice
calls. The ISDN customer-premises-equipment (CRizjcé (terminal adapter or router) must support B8\bperation; most popular
ISDN devices available today support DoVBS. TheNSCPE device is programmed to signal all ISDN datés as voice calls so that
these calls will be billed at the lower voice ra@ésco Resource Pool Management (RPM) on the Gi&5850 is used to configure a
customer profile for DoVBS calls based on DNIS.sThiofile configures the Cisco AS5850 to treatalls received on that number as
ISDN data calls, even if they are signaled as voaiks by the PSTN.

Wholesale Dial

Many ISPs and content providers (or “portals”) mustvide dialup Internet access as part of theirice packages, and enterprise
companies want to offer “private-label” Internetess to promote their brands. However, they ddawet the experience, personnel, time,
or money to build out a dialup-access infrastruegtor they cannot build it quickly enough, partanly when expanding into new regions.
Service providers can now take advantage of thi@dpnity through Cisco wholesale dial solutions.

The Cisco wholesale dial outsourcing solution agkv'virtual port” capability in Cisco remote-acseservers. Coupled with sophisticated
port-policy management that guarantees port avibilato wholesale customers, Cisco helps carraard ISPs offer unique services that
bring incremental revenue while holding down ogeret costs. The network infrastructure deployedafbolesale dial can also be used
to offer standard retail dialup services, plus ptrue-added services such as corporate dial ordisy, Internet gaming, unified
communications, VolP, and VPNs.

Access VPNs

The Cisco AS5850 Universal Gateway is ideally slitteproviding wholesale dial services to both ¢éacgrporations and ISPs that do not
want to support their own dial pools. With supgortVPNs in Cisco 10S Software, service providexa take advantage of their existing
infrastructures to deliver local dialup accessusers of enterprise networks.
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By providing virtual-dialup solutions, service piders can offer a full range of services closeth®remote user. Local calls can now be
placed to gain access to the core infrastructiiesial-dialup services also attract more userthsf service—because calls are terminated
locally, long-distance charges are eliminated afih$tructure costs are reduced.

VPN Provisioning and Accounting

Service providers in the VPN environment need tit [poovision and account for the number of conadithat are allowed by VPN
customers. The Cisco Virtual Private Dialup Netw@rlPDN) session-counting software can keep tradkefumber of connections
from the Cisco AS5850 Universal Gateway to the'ssesme gateway. This software is provided in CiE@8 Software running on the
Cisco AS5850 and in the Cisco Access Control Sedovprovide comprehensive accounting and billirfgrimation to ISPs about the
virtual connections that their customers make.

AOL Support

The Cisco AS5850 Universal Gateway offers 100-p@rceverage for dedicated AOL dial installationsyeell as other services that
use the TCP Clear or autocommand Telnet methodrofing dialup data. Domain Name System (DNS) ronatin is also supported
to allow load balancing of connections across mldtAOL hosts. The Cisco AS5850 also includestadllt2TP features necessary to
support clients of AOL 7.0 and later.

PACKET TELEPHONY SERVICES

Cisco Voice Infrastructure and Applications

The Cisco AS5850 Universal Gateway supports Cisoic&/Infrastructure and Applications (VIA), an itlsalution for service
providers building next-generation networks. CistA is a VolP solution designed to lower networkst®and rapidly deliver a
multitude of revenue-generating carrier-class vtiaasport services. These services include: naitiamd international transport,
prepaid and postpaid calling card services, ASRitetion, dial access, voicemail, and unified comioations.

The Cisco VIA solution scales easily for small dadje voice networks. Using the Cisco AS5850 arst€VIA, service providers with
existing data networks can quickly and easily adidev services to their portfolios, while carriehgtt offer voice services over existing
TDM networks can expand their coverage more cdsttfely. Cisco VIA extends network reach throwgbrldwide compatibility and

operability, and is a field-proven solution thasteeen deployed in more than 80 countries worldwide

Distributed Prepaid Calling

The Cisco prepaid-calling-card solution gives In&grtelephony service providers a competitive athgamin the prepaid-calling market.
By tapping the intelligence embedded in IP netwamponents, the card allows service providers ibdrakze the service application

in a single location at a low cost while bandwidttensive call connections are handled at the nétedge in Cisco gatekeepers and
gateways. The benefit: lower costs than traditiaiedlit-card applications, which are based on sem@ints in large points of presence
(POPs) in circuit-switched networks. The prepailfisogrcard solution supports IVR in different lareges, so carriers can target specific
markets.

Managed Voice Services

Telephony ASPs are emerging as an important méoket, offering new, hosted, enhanced IP Commuioicatservices that provide
additional capability beyond the services offergdhi® PSTN. Example applications hosted by telepti®Ps include hosted IP
telephony, managed IP PBX,

PC-to-phone services, unified communications, reeittice VPN, IP contact center, IP teleconferencioice-enabled Web commerce,
click to dial, Internet call waiting, and conterdlidery. These applications create new businesswp@ng opportunities for VolP service
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providers. The Cisco AS5850 Universal Gateway ifatés interconnection between telephony ASPs ami@ Wietwork-infrastructure
providers to bring complete solutions to end users.

SS7 Interconnect

Using the Cisco PGW 2200 Softswitch or Cisco BT3DSoftswitch (or a third-party softswitch), seevproviders can interconnect
their data and VolP network with the PSTN throu@v $r C7 links. In many countries, carriers muggnconnect through SS7 to qualify
for reciprocal compensation. The Cisco PGW 2200@isdo AS5850 Universal Gateway provide the int®faeeded to interconnect
using Q.931 over IP or MGCP, allowing service pdavs to enter markets they otherwise would not la&eess to because of signaling
requirements. SS7 trunks are more efficient thai® @APRI trunks, and they typically cost less tR&1 trunks. With SS7, call setup
time decreases, increasing the amount of billabféd carried by the network.

Service-Level Management

The Cisco AS5850 Universal Gateway supports CissDIRIS-based RPM, enabling service providers toroffigaranteed port
availability across shared infrastructure, thereélping them guarantee service levels to theirarusts. In addition, Cisco RPM offers
the ability to ensure “fairness” across multiplettumers for the same shared ports when theressnvice-level guarantee, and it also
facilitates Cisco AS5850 support of DoVBS.

Resource pooling can be configured on a per-gatbasais. Customer profiles stored on the Cisco AB%8Hermine how resources are
allocated to each of the wholesale service proigderstomers. Each customer is identified based list of dialed numbers from DNIS.
The Cisco AS5850 can also provide RPM servicea fpateway or networkwide scope through third-pBADIUS servers.

Table 2 outlines some of the major benefits pradibe the Cisco AS5850.

Table 2. Features and Benefits of the Cisco AS5850 Universal Gateway
Feature Benefit
High scalability ® Provides at least 2688 ports in a 14-RU chassis

® Offers high density combined with a single administrative domain
® Offers growth potential that protects investment without incurring large initial costs

Redundant high-speed processors ® Helps enable the Cisco AS5850 Universal Gateway to easily sustain at least 2688
concurrent modem, voice, or fax sessions

Scalable chassis with Multilink PPP (MLPPP) and ® Allows customers to start small and stack additional servers as required, while still

Stack Group Bidding Protocol (SGBP) capable of being able to dial into one telco hunt group

carrying increased density and higher-speed traffic

Hot-swappable cards and power supplies ® Provides redundant power supplies and power feeds

® Provides redundant DSPs and ERSCs

® Provides thermal, power management, and redundant fans
® Offers DSP resource recovery feature

® Improves network and service availability, reducing time and money lost because of
outages

Application-specific support ® Supports AOL traffic
® Provides capability to carry special types of traffic for wholesale dial applications

WAN optimization Includes:

o Routing filters

° Snapshot routing

o Dial-on-demand routing (DDR)

Helps customers reduce WAN costs, the single largest cost of internetwork operation

Security management ® Includes:

o RADIUS

o TACACS+
o Access lists
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Feature Benefit

o Antihacking and spoofing features
° Violation logging
® Provides comprehensive security throughout the customer’s core network infrastructure
® Offers full Cisco I0S Software support for IP services
® Differentiates dial services
® Allows expansion of addressable markets
® Increases competitiveness, leading to more profitable operation

® Provides the widest array of networking and routing protocol support in the industry for
large-scale deployment

® Offers full range of call-termination protocols

® Simplifies management and procurement—The same systems can be used in a wide
variety of environments

CISCO AS5850 DISTRIBUTED PROCESSOR ARCHITECTURE
The Cisco AS5850 Universal Gateway provides allthelware components that service providers hawvedo expect from carrier-class

products and all the routing features that have ltlee hallmark of Cisco routing products.

The Cisco AS5850 architecture distributes procesatween multiple Reduced Instruction Set Comp(iRE8C) processors for
improved performance and availability. Chassis idrand signaling traffic are handled by one or Broadcom SB1250-based ERSCs,
configurable for redundant or load-sharing operegiowhen two are installed. Bearer traffic is handwfarwarded through redundant or
load-sharing 5-Gbps non-blocking switch fabricse Tauting and switching technology used on the ER&Gbines the best features

of the highly successful Cisco 7206 Series RowtatsCisco Cataly3t8500 Series Multiservice Switch Routers. The feahoards

each contain a R7000, which is used to run digitb€isco IOS Software tasks such as IVR, virtuafiles, PPP processing, and dialer
profiles.

Cisco AS5850 Components
The Cisco AS5850 Universal Gateway is made up pfidpations of the following components:
e Cisco AS5850 Chassis
e Cisco AS5850 ERSC
e Cisco AS5850 CT3 Termination Card (includes 216 PSRs)
e Cisco AS5850 24-Port E1/T1 Termination Card
e Cisco AS5850 STM-1 Termination Card
e Cisco AS5850 324-Port DSP Card

Cisco AS5850 Chassis
e Fourteen slots with hot-swap on all cards

o TDM bus capacity to 8000 DS-0 interfaces (OC-12)

o Front-to-back airflow with redundant fans

e Active temperature and power management

¢ Redundant, load-sharing power (DC or external Afpsy)

e Single or redundant ERSC cards

e Three Cisco AS5850s, which measure 14 RUs talh étxin a standard 7-foot (42-RU) rack in DC-onbynfiguration
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Cisco AS5850 ERSC

The Cisco AS5850 ERSC (Figure 2) includes the fuailthg:
e Broadcom SB1250 dual-core CPU
¢ Integrated IP switching and routing functions

« High-performance programmable Layers 3 and 4 IRegtamvitch with 5-Gbps application-specific intemccircuit (ASIC)-based
switch fabric

o Fully distributed Cisco Express Forwarding for oml packet forwarding

e Single or redundant ERSCs per Cisco AS5850 chassis

e Dual redundant Gigabit Ethernet egress fiber links

e Dual redundant Fast Ethernet for management cootrcdll control using softswitch or call agents
e 802.1Q/1p VLAN and Inter-Switch Link (ISL) support

e Building Integrated Timing Supply (BITS) clock inppu

e Stratum 3 clock

Figure 2. Cisco AS5850 ERSC
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Cisco AS5850 CT3 Termination Card

The Cisco AS5850 provides the CT3 interface fohkdgnsity PSTN connectivity. This card providesaximum of 672 channels
through a single CT3 connection. It is valuablany customer who wishes to reduce the number désabquired to deliver 672
channels and take advantage of lower tariffs aatetiwith purchasing a single CT3 circuit versusn@Bvidual T1 circuits. The CT3 card
provides standards-based M13 multiplexer capabiligonjunction with local High-Level Data Link Cwal (HDLC) or distributed DSP
resources to fully terminate up to 28 T1 interfaddse CT3 card also includes a channel service(@8U) for terminating a CT3 trunk
directly from the telco network. This card alsar@rates 216 user connections through onboard DSRirees (as part of the overall DSP
pool) and 256 user ISDN connections through onbs»tC controllers (Figure 3).

Figure 3. Cisco AS5850 CT3 Termination Card
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Configuration of any T1 interface contained witkfie CT3 interface can be provisioned independearithther CT1 interfaces included
within the same CT3 facility. Therefore, users saftware configure the CT3 card to carry ISDN PRhks (each connected to a different
switch type), IMTs, and a variety of North Americarbbed-bit signaling (RBS) types such as Loopt$tad Ground Start, all on the
same Cisco AS5850 Universal Gateway platform.

Following is a brief description of the CT3 interéatype and PRI/T1 trunk types supported:

o T3 (44,736-Mbps) links default to binary three-zeubstitution (B3ZS) line encoding and C-bit fragiifhysical connection to a
T3 circuit is provided on two standard 75-ohm, dabeed, female BNC connectors.

e T1/PRI (1.544-Mbps) links are supported as desdribehe following section on the 24-port E1/T1daEar-and-mouth (E&M),
Loop-Start, and Ground-Start links are all supmbrte

e Universal access (analog modem or digital datavaigk calls) is supported when an individual 1.54dps interface contained
within the CT3 circuit is configured for ISDN PRbsaling. PRI signaling is available on all 1.544p4 trunks. Up to a
maximum of 256 individual B channels may be tertédahrough the CT3 integrated HDLC controllers aldiISDN capacity
supported with DSP resources.

« Nonintrusive monitoring of individual T1/PRI sigsak available at the front of the CT3 card throsgindard 100-ohm bantam
jacks.
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Cisco AS5850 24-Port E1/T1 Termination Card

The Cisco AS5850 24-Port E1/T1 Termination CardjFeé 4) is a Channelized E1/T1 trunk card that igiexs/ physical termination for up
to 24 E1 R2s, PRIs, or IMTs [add the caption] Thec@ AS5850 Universal Gateway using four 24-pateiiface cards can fully terminate
up to 86 E1 trunks or 96 T1 trunks. Any of the Ellifiterface ports on these trunk cards can be gorgd independently of any other
interface. Therefore, users can software configuariety of E1 trunks and ISDN PRI trunks (eachnazxted to a different switch type),
all within the same Cisco AS5850 platform.

Figure 4. Cisco AS5850 24-Port E1/T1 Termination Card

The following is a brief description of the trunkpes supported:

o CAS is supported for T1 and E1 trunks, with R2 algry for E1.
e IMT is supported when used with an SS7 signalingradler.
e Many countries require an E1 R2 variant; per-cqudéafaults are provided for supervisory and intagister signaling.

e Universal access (analog modem or digital callspyjgported when an interface is configured for ISERI signaling. PRI
signaling is available for both T1 and E1 trunkheéd configuring an interface for PRI signaling, tthentity of the switch
at the other end of the PRI circuit is imperative.

Nonintrusive monitoring of individual E1/T1 PRI sigls is available at the front of the E1/T1 terrtimmacard through standard 100-ohm
bantam jacks. Cisco supports all the major swigple$ and is actively pursuing new features of @geto service providers that can be
supported by these switches. Table 1 lists supgaitétch types and their features.
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Cisco AS5850 STM-1 Termination Card

Cisco AS5850 provides the channelized STM-1 interfar high-density PSTN connectivity. The Ciscos850 STM-1 Termination
Card (Figure 5) provides a maximum of 1890 (1953 8Y/IMT configuration) DS-0 channels (63 E1 irdeds) through a single STM-1
connection. This card is valuable to any custontes wishes to reduce the number of cables requirekliver 63 E1 (or 1953 channels)
and take advantage of lower tariffs associated pittthasing a single STM-1 circuit versus 63 indlisl E1 circuits.

Figure 5. Cisco AS5850 STM-1 Termination Card

The SDH/STM-1 trunk card is a high-density multiphgy/demultiplexing card that takes in an STM-1egipsed to transport up to 1890
(1953 in SS7/IMT configuration) DS-0 channels. Bagcalls are terminated onboard the SDH/STM-1kreerd on HDLC controllers.
There are 512 HDLC controllers, and each HDLC aler can be used for either a D channel or onéaligall. The SDH/STM-1 trunk
card can terminate a maximum of 512 digital cédlss the number of D channels. For example, witD @Bannels allocated, 449 digital
calls can be terminated. Additional digital call&laanalog modem-originated calls are passed oe€eFEM bus to an available modem
resource pool.

The physical layer interface for the SDH/STM-1 kuward is a synchronous transport module (STM)hE2RH/STM-1 trunk card has
two 155-Mbps STM physical layer interfaces thavwailtl + 1 fiber protection. Each SDH/STM-1 trunkdhis two LC small form-factor
type fiber receptacles to allow connection to ®aglode optical fiber.

The SDH/STM-1 trunk card supports SDH MIB (RFC 1593S-1 MIB (RFC 1406), SNMPv1 agent (RFCs 1155-7)18nd MIB I
(RFC 1213).

The SDH/STM-1 trunk card supports online insertmd removal (OIR), a feature that allows user&inave and replace trunk cards in
the Cisco AS5850 Universal Gateway while the systeaperating, without disrupting other cards ameirtassociated calls.

A test port is provided to test drop-and-insertitgson any DS-1/E1 from an external testing devieeluding monitoring of both
transmit and receive directions on any E1ls withi#t-in DS-1/E1 interface.

Cisco AS5850 324-Port DSP Cards
The Cisco AS5850 324-Port DSP Card (Figure 6)fidldeatured card that includes 324 DSP ports bépaf terminating voice, modem,
fax, or ISDN. The DSP ports are fully consistenttvthe fully pooled model for DSP resources in@gco AS5850 Universal Gateway.
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Figure 6. Cisco AS5850 324-Port DSP Cards

Port-management features are available for trobbleting, including DSP status, real-time call-imgress statistics, resource activity
log, hard or soft busy out, and DSP firmware upgsaddditional information can be obtained throtigh console, SNMP, or RADIUS
accounting through the Call Tracker feature.

SUMMARY

The Cisco AS5850 Universal Gateway is a high-dgnsiiversal gateway, offering high availability ahigh capacity. The gateway is
designed to support at least 2688 ports, using TI3E1, or STM-1 trunk interfaces of data, voiaed fax services. Higher-capacity
configurations, depending on dial, voice, and faglation types, are also supported.

The gateway offers high-availability features sasthot-swap on all cards, load-sharing and reduridarswappable power supplies,
redundant fans and fan banks, redundant RSC aardsCAC, all part of the carrier-class attributeguired to provide a highly available
system.

The Cisco AS5850 Universal Gateway supports H.$23, and MGCP call-control protocols with extensBéMP management and
debugging capabilities. It works with the Cisco PQ®R00 Softswitch, the Cisco BTS 10200 Softswitefd enany partner softswitches
as well.

Tables 3 through 7 provide detailed specificatifmnghe Cisco AS5850 Universal Gateway.

Table 3. Cisco AS5850 Universal Gateway System Data

Feature Benefit

Processor type per ERSC ® 650-MHz Broadcom 1250 dual core RISC processor

Switch fabric per ERSC ® 5-Gbps throughput, Layers 3 and 4 switching

Memory per ERSC ® 1.0-GB synchronous dynamic RAM (SDRAM) with Error Correction Code (ECC)

Processor type per feature card 266-MHz R7000 RISC processor

Memory per feature card ® 128-MB SDRAM (with parity)

12 feature board slots
® 2 ERSC slots

Slots

Trunk cards ® One CT3 and 216 DSP feature boards
® 24 CE1/CT1 feature boards
® One STM-1 feature board

DSP port card ® 324 DSP feature boards

Egress ports Dual gigabit load-balanced redundant Ethernet ports with gigabit interface controller (GBIC) interfaces

for user traffic

® Dual 10/100-Mbps Ethernet port with RJ-45 connector for management traffic or call agent or softswitch
control traffic
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Table 4.

Overview of Cisco AS5850 Universal Gateway Protocols

Feature

Benefit

LAN protocols

P

Services support

SS7/C7 using Cisco PGW 2200 or Cisco BTS 10200 Softswitch

Routing protocols

Routing Information Protocol (RIP), RIPv2, Open Shortest Path First (OSPF), Interior Gateway Routing
Protocol (IGRP), Enhanced IGRP (EIGRP), Border Gateway Protocol Version 4 (BGPv4), Intermediate
System-to-Intermediate System (IS-IS), and Next Hop Resolution Protocol (NHRP)

Access protocols

PPP, Serial Line Internet Protocol (SLIP), and TCP Clear

Bandwidth optimization

Multilink PPP (MLPPP), TCP/IP header compression, Bandwidth Allocation Control Protocol (BACP),
bandwidth on demand, NFAS, and traffic shaping

Network security

RADIUS or TACACS+, PAP or CHAP authentication, and local user and password database
DNIS, CLID, and call-type preauthentication

Inbound and outbound traffic filtering (including IP)

SNMPv2 and SNMPv3

802.1Q/1p VLAN and ISL support

Virtual private networking

IPsec and policy enforcement (RADIUS or TACACS+)

L2TP, Layer 2 Forwarding (L2F), and generic-routing-encapsulation (GRE) tunnels
Firewall security and intrusion detection

IP Precedence and policy-based routing

Channelized T1

PRI, RBS; CAS, Loop Start, Immediate Start, and Wink Start protocols, and SS7/IMT

Channelized EI

CAS, E1 R2, PRI, and SS7/IMT

Channelized STM-1

CAS, E1 R2, PRI, and SS7/IMT

ISDN protocols

Synchronous mode PPP, V.120, and V.110 at rates up to 38400 bps

Voice protocols supported

G.711, G.723.1, G.726, G.729ab, G.Clear, and GSM-FR
H.323v2, H.323v3, H.323v4, SIP, and MGCP 1.0

T.38 Real-Time Fax Relay

Echo cancellation (ECAN) up to 128 ms

Fax detection

Fax and modem pass-through

Modem protocols supported

V.90 or V.92 standard supporting rates of 56,000 to 28,000 in 1333-bps increments
V.44 supporting increased throughput by more than 100 percent for Internet browsing

Fax out (transmission) Group 3, standards EIA 2388 Class 2 and EIA 592 Class 2.0 at modulations V.33,
V.17, V.29, V.27ter, and V.21

K56Flex at 56,000 to 32,000 in 2000-bps increments
ITU-T V.34 Annex 12 at 33,600 and 31,200 bps

ITU-T V.34 at 28,800; 26,400; 24,000; 21,600; 19,200; 16,800; 14,400; 12,000; 9600; 7200; 4800;
or 2400 bps

V.32bis 14,400; 12,000; 9600; 7200; and 4800; V.32 9600 and 4800; V.22bis 2400 and 1200; V.21 300;
Bell 103 and 300; V.22 1200; and V.23 1200/75

ITU-T V.42 (including Microcom Networking Protocol [MNP] 2-4 and Link Access Procedure for Modems
[LAPMY]) error correction

ITU-T V.42bis and MNP 5 data compression
Asynchronous mode PPP

ISDN protocols supported

Synchronous mode PPP
V.120
V.110 at rates up to 38,400 bps

Console and auxiliary ports

Asynchronous serial (RJ-45)
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Table 5. Cisco AS5850 Universal Gateway Environmental Data

Feature Benefit

NEBS certification ® Telcordia SR-3580

® GR-1089-CORE, Issue 2

® GR-63-CORE, Issue 1

Level 3 certification based on usage and criticality of equipment

® All equipment CLEI coded

® Available in Trunk Information Recording Keeping System (TIRKS) database

STM-1 interface specification Speed: 155 Mbps
Channelized 63 E1 (1890 DS-0 interfaces)

Small form factor

Single mode (not multimode)

LC duplex transceiver

® Wavelength: 1300 nm

Compliant: ITU-T G.957, IR-1/S1.1, and S4.1

® Transmit: minimum: =15 dBm; maximum: -7 dBm

® Receive: minimum: —28 dBm; maximum: —8 dBm (exceeding —8 dBm is not recommended; optical
attenuating may be required to bring down power level)

Standards: G.707 (SDH bit rate) and G.708 (network node interface for the SDH)

Mapping: AU4/TUG-3/TUG-2/TU-12/E1 (asynchronous) and AU-3/TUG-2/TU-12/E1 (asynchronous)
® MIB support: RFC 1595 (SONET/SDH MIB)

Protocol: ISDN-PRI, E1-R2, and SS7-IMT

HDLC controller: 512 controllers for ISDN data termination

F/A-link support: Using TDM switching

Safety certifications UL 1950, third edition

CSA 950, third edition

® EN 60950, with amendments 1, 2, 3, and 4
IEC 60950

® AS/NZS 3260

® TS 001

Electromagnetic emissions
and immunity compliance

EN 55022B (CISPR 22)
EN300386
NZS/AS3548 Class B

® VCCIB

FCC 47CFR15 Class B

Environmental specifications Heat dissipation (5 CT3 configuration): 6380 Btus per hour maximum

® AC power cable supplied with AC supply: 12 American wire gauge (AWG), 16A

DC interconnect cable supplied: 6 AWG, two pairs (black and red)

Storage temperature: 25.8 to 185F (—40 to 85T)

Operating temperature (air inlet to power unit): 32 to 104F (0 to 40C) airflow front to back
® Acoustics: 60 decibels typical; sound pressure level at 1 meter

Humidity (noncondensing): -5 to 95 percent

® Altitude: —200 to 10,000 ft

Table 6. Cisco AS5850 Universal Gateway Power Specifications (Standard DC)

Power Description
Voltage, power entry, and filter module ® 40 to 72 VDC telco standards, positive ground
Current @ 48 VDC ® Minimum (SS): 13.0A

® Maximum 5CT3 (SS): 39.5A

Circuit breaker from power panel ® 40A minimum for full capacity; 60A breaker on each power-entry module and filter (PEMF)
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The optional AC-input power supply operates betwkg® and 260 VAC input voltage and supplies —48 \tD&he dial shelf.
The AC-input power supply uses a power factor atarethat automatically adjusts for the input vgédhat is supplied.

Table 7. Cisco AS5850 Universal Gateway Mechanical Data

Product Specifications

Cisco AS5850 Universal Gateway ® Dimensions (H x W x D)
° 24.5x17.4 x 24 in. (14 RU high)
° 62.2x44.2x61cm
® Weight
o Approx. 220 Ib (100 kg) fully configured

Optional AC power supply unit ® Dimensions (H x W x D)

° 35x17x125in.

° 8.9x43.2x31.75 cm (2 RU required)
® Weight

° 14.51b (6.6 kg)
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