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PRODUCT OVERVIEW

The Cisc8 Land Mobile Radio (LMR) Gateway solution employarslard, commercially available routers with LMResific software capabilities.

These gateways link to existing LMR systems andenthk critical adaptation of LMR audio and signglia IP. The standards-based IP network

that interconnects the LMR gateways provides thalligent services necessary for real-time, pointaultipoint traffic. The flexible, cost-effective

solution joins multiple LMR systems temporarilygermanently, and the scalable, distributed architeccan support a few to thousands of users
over unlimited distances across a public or privegvork.

The LMR industry is moving to a packet-based nekwofrastructure to interconnect radio base stati@olutions based on traditional technologies
are expensive, vendor proprietary, not scalable wemeliable during disaster scenarios, when radiomunications are critical. The Cisco LMR-
over-IP solution addresses this important markegrmgbling a scalable, robust, and secure netwatkirikegrates easily with commercially available
radio systems. The core of the Cisco LMR solutionsists of Cisco 2800 and 3800 Series integratedcss routers, Cisco 2600XM multiservice
routers, and Cisco 3700 Series multiservice aaoegers, which can transport LMR traffic over peiotpoint or multicast voice-over-IP (VolP)
networks, enabling LMR systems to extend beyonit treditional geographic limitations imposed bartsmitter signal strength.

KEY FEATURES AND BENEFITS

« Based on open standards—The Cisco LMR Gateway solution runs on off-the-§ki$éco 2800, 3800, 2600XM, and 3700 series routgesause
it is based on well-known, open standards protosath as multicast VolP and H.323 v.2, it supponevation and the development of value-
added applications. It easily integrates with ogamdards applications that extend LMR communioatio devices such as personal digital
assistants (PDAs), PCs, IP phones, and public lsedttelephone networks (PSTNSs).

¢ Interoperablewith disparate LM R networks—With its open standards IP infrastructure, the €iskIR solution connects disparate,
multivendor radio networks without the need for mnan dispatcher intervention.

« Offersa cost-effective and reliable replacement for dedicated leased lines—Running Cisco LMR communications on IP infrastruetyields
cost benefits and operational efficiencies andeiases the robustness of existing radio systems/e€ged networks provide one highly robust
and flexible infrastructure for all needs, inclugibMR, IP telephony, and data communications.

* Protectsinvestmentsin existing radio assets—With Cisco LMR solutions, customers can continuese push-to-talk (PTT), carrier-operated
relay (COR), and tone-controlled radio systemsnibgrfacing with either analog ear-and-mouth (E&M)tp or digital T1/E1 ports on Cisco
multiservice access routers.

« Offersenhanced LMR features—The latest Cisco IOS® Software release enhances fddfres to manage tone-controlled radios, handle
fluctuation in audio levels, and deal with faultyPbuttons on the radios.

« Enhanced network features—The Cisco LMR solution is based on Cisco integratice routers such as the Cisco 2800 and 38 se
routers, which run the industry-leading Cisco |Gft®are. Cisco I0S Software enhances LMR netwogkborporating advanced features
such as security, quality of service (QoS), IPpktmy, and wireless (802.11).

« Enhanced security and VPN features—Cisco 10S Software provides a robust suite of sgcfeatures, including Voice and Video Enabled
VPN (V3PN), firewall, and intrusion detection, t&IR networks for secure communications.
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PRODUCT ARCHITECTURE

Many traditional radios are keyed using the eleatrieads of PTT and COR. The Cisco LMR can tutimeldigitized audio and associated signaling
across the VolP network between two radio basesetaby using the Cisco 10S Connection Trunk featorestablish a virtual tie line, which
replaces a leased tie line.

* The carrier-operated relay (or COR) on the radipsia the M lead on an E&M router interface. Whesested, it causes Real-Time Transport
Protocol (RTP) packets to be inserted across tt& €@mbled VolP network to the remote Cisco LMR eowtr any other standards-based media
server.

« Conversely, the presence of an RTP packet streamtfie VolP network causes the E-lead to be askertéhe E&M router interface, thereby
asserting PTT on the radio side.

The LMR feature set comprises this function, alitty thresholds and timers for tuning E- and M-ddsehavior. It preserves the integrity of the
electrical signaling across the VolP network. ldiéidn, the following enhanced Cisco I0S Softwaratfires make this interface between the radio
and the router a value proposition:

» Static toneinjection—You can configure the router to inject audio totilesugh the digital signal processors (DSPs) onbémrkeying up or
selecting the channel on the radio.

« Notch filtering—You can filter guard and idle tones before the auslisent over the IP link. This helps maintainititegrity of the audio.

« Configurable voice transmit delay—To avoid front-end clipping, you can configure asmit delay to make the Cisco LMR Gateway play
incoming voice to the radio side with a delay oftafl.5 seconds.

¢ PTT timeout—A faulty PTT button on a radio can severely hamypdio communication. You can configure the CiscoR.K8ateway to disable
communication from a radio after a configurable Rififeout duration.

» Automatic gain control—Fluctuating audio levels because of distance fioeradio or disturbance in the medium can be fatisy. With
automatic gain control, you can configure the auel@ls on both radio and IP side to a comfortaleleibel value.

e Startup E lead off—Traditionally the E-lead on the E&M voice card #sed when the router is in ROMMON state or reloladdis can cause
unnecessary radio key-up in the radio world. A mewimand has been added to turn it off in LMR mode.
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Figure 1. IP-Enabled LMR Transport
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The Cisco LMR on the Cisco 2600XM, 2800, 3700, 386€0 series routers expands IP Communications ketweiltiple radio systems by
mapping E and M leads to multicast VoIP groups.

You can develop open standards-based applicatioaesptand connectivity to IP phones and PC cliéftisese applications can dynamically mix
RTP streams from disparate multicast VolP groupsddition, these applications can mix RTP strefaam multiple endpoints to serve the same
function as a dispatcher in traditional LMR implertaions.

ORDERING INFORMATION
A feature license is required to turn on Cisco LKBRteway functions. The feature is a configurablgoopor can be purchased as a spare for
existing chassis.

Table 1. Ordering Information

Part Number Price Platforms Supported
FL-LMR $995.00 Cisco 2600XM, 2800, 3700, and 3800
=FL-LMR (spare) $995.00 Cisco 2600XM, 2800, 3700, and 3800
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FEATURE AVAILABILITY

Table 2.

Platform

Cisco 2610XM and 2611XM
Cisco 2620XM and 2621XM
Cisco 2650XM and 2651XM

Feature Availability

Feature Set

Minimum Flash/DRAM

Recommended Flash/DRAM

Cisco 3725

Cisco 3745

Cisco 2811, 2821, and 2851

Cisco 3825

Cisco 3845

SP Services 32/128 MB 48/128 MB
SP Services 32/128 MB 48/128 MB
Advanced Enterprise Services 32/128 MB 48/128 MB
SP Services 32/128 MB 48/128 MB
Advanced Enterprise Services 64/128 MB 64/128 MB
SP Services 64/128 MB 64/128 MB
Advanced Enterprise Services 64/194 MB 128/256 MB
SP Services 64/128 MB 128/256 MB
Advanced Enterprise Services 64/128 MB 64/128 MB
SP Services 64/128 MB 64/128 MB
Advanced Enterprise Services 64/194 MB 128/256 MB
SP Services 64/194 MB 128/256 MB
Advanced Enterprise Services 64/194 MB 128/256 MB
SP Services 64/194 MB 128/256 MB

PRODUCT SPECIFICATIONS

Table 3.

Products

Supported Platforms

Supported Cisco |I0S
Software Release

Protocols

Supported Network
Modules

Supported Voice
Interface Cards

Product Specifications

Specifications

Cisco 2610XM, 2611XM, 2620XM, 2621XM, 2650XM, and 2651XM

Cisco 3725, 3745, and 2811

Cisco 2811, 2821, and 2851

Cisco 3825 and 3845

12.3(7)T SP Services and above only for Cisco 2600 and 3700 series
12.3(11)T SP Services and above for Cisco 2600, 3700, 2800, and 3800 series

12.4(2)T SP Services and above for LMR feature enhancements*

Multicast VolP, Cisco Group Management Protocol (CGMP), class of service (CoS), differentiated services code point
(DSCP), H.323v2, Internet Group Management Protocol Version 3 (IGMPv3), low-latency queuing (LLQ), and type of
service (ToS)

Analog: Part numbers NM-1V, NM-2V, NM-HD-1V, NM-HD-2V, and NM-HD-2VE

Digital: Part number NM-HDV (LMR feature is supported with onboard voice interface cards (VICs) on Cisco 2800 and
3800 series, requires onboard DSPs)

Analog: Part numbers VIC-2E/M (NM-1V or NM-2V only), VIC2-2E/M (NM-HD-1V, NM-HD-2V, or NM-HD-2VE only)

Digital: Part numbers VWIC-1IMFT-T1, VWIC-2MFT-T1, VWIC-1MFT-E1, and VWIC-2MFT-E1 (NM-HD-2VE or NM-
HDV only)
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Products Specifications

Features and Interconnect radio base stations using connection private line auto ringdown (PLAR), connection trunk and connection
Functions trunk-to-multicast VolP networks; adjustable E lead, M lead parameters to control receive and transmit for COR and PTT
radio systems

*  Feature Enhancements with Cisco |OS Softwar e Release 12.4(2)T: Static tone injection, automatic gain/attenuationtrol, configurable audio transmit delay,
notch filtering, and PTT timeout.

SYSTEM CAPACITY

Table 4. Maximum LMR Ports

Platform Maximum Analog Ports Maximum Digital Channels

Cisco 2610XM, 2611XM, and 2620XM, 2621XM, 2650XM, and 2651XM 4 4 T1s/96 channels

Cisco 3725 8 8 T1s/192 channels

Cisco 3745 16 16 T1s/384 channels

Cisco 2811, 2821, and 2851 * 4 on network module * 4 T1s on network module
* 6 on board * 6 Tls on board
e 10 total ¢ 10 total

Cisco 3825 * 8 on network modules ¢ 8 T1s on network module
* 8 onboard ¢ 8Tls onboard
e 16 total * 16 total

Cisco 3845 * 16 on network modules ¢ 16 T1s on network module
* 8 onboard * 8 Tls onboard
e 24 total e 24 total

SUMMARY

Cisco Land Mobile Radio (LMR) Gateway is a Cisc&lSoftware-based solution that runs on Cisco 2600XM0, 2800, and 3800 series access
routers to integrate different radio systems ovieighly scalable, robust, and secure VolP netwbhe Cisco LMR solution is built on standard
protocols such as multicast VolP to integrate fpansntly with third-party applications to extend BMommunications to IP telephony, PSTNs,
and PC-based endpoints.

ADDITIONAL INFORMATION
Contact your local or regional Cisco account regméative for additional information about Cisco LMR

TO DOWNLOAD THE SOFTWARE
To download Cisco 10S Software, visit the Ciscot®afe Center at:
http://www.cisco.com/en/US/products/sw/iosswrelfhrots ios cisco _ios_software category home.htmi
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SERVICE AND SUPPORT

Cisco Systenfsoffers a wide range of services programs to acal@ustomer success. These innovative serviogggms are delivered through

a unigue combination of people, processes, tonts partners, resulting in high levels of custonaisaction. Cisco services help you protect your

network investment, optimize network operationgl prepare your network for new applications to eataetwork intelligence and the power of
your business. For more information about Ciscaies, visit Cisco Technical Support Services at
http://www.cisco.com/en/US/support/index.htonlCisco Advanced Servicesldtp://www.cisco.com/go/services

FOR MORE INFORMATION

For more information about Cisco LMR over IP, camtgour local Cisco account representative.
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