CHAPTER 7

Call Admission Control

Call admission control enables you to control the audio quality of calls over a
wide-area (IP WAN) link by limiting the number of calls allowed on that link at
the same time. For example, you can use call admission control to regulate the
voice quality on a 56 kbps Frame Relay line connecting your main campus and a
remote site.

Audio quality can begin to degrade when there are too many active calls on a link
and the amount of bandwidth is oversubscribed. Call admission control regulates
audio quality by limiting the number of calls that can be active on a particular link
at the same time. Call admission control does not guarantee a particular level of
audio quality on the link, but it does allow you to regulate the amount of
bandwidth consumed by active calls on the link.

This section describes two types of call admission control that you can use with
Cisco CallManager:

e Locations, page 7-2, for systems with centralized call processing
e Gatekeeper, page 7-8, for systems with distributed call processing

You can choose either of these two methods of call admission control, but you
cannot combine them in the same Cisco CallManager system. If your system does
not contain IP WAN links with limited available bandwidth, you do not have to
use call admission control.
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Locations

The locations feature, available in Cisco CallManager, provides call admission
control for centralized call processing systems. A centralized system uses a single
Cisco CallManager cluster to control all the locations. Figure 7-1 illustrates call
admission control using locations. For more information, refer to the “Location
Configuration” section in the Cisco CallManager Administration Guide and to
the Cisco IP Telephony Network Design Guide.

Figure 7-1  Call Admission Control Using Locations in a Centralized System
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Remote Location B
In a centralized call processing system, as illustrated in Figure 7-1, the

Cisco CallManager cluster resides at the main location, along with other devices
such as phones and gateways. The remote locations (for example, branch offices
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of your company) house additional phones and other devices, but they do not
contain any call processing capability. The remote locations connect to the main
location and to each other by means of I[P WAN links (and possibly PSTN and
ISDN links as backups).

Calls between devices at the same location do not need call admission control
because those devices reside on the same LAN, which has unlimited available
bandwidth. However, calls between devices at different locations must travel over
an IP WAN link, which has limited available bandwidth. The locations feature in
Cisco CallManager lets you specify the maximum amount of bandwidth available
for calls to and from each location, thereby limiting the number of active calls and
preventing oversubscription of the bandwidth on the IP WAN links.

For location bandwidth calculations, Cisco CallManager assumes that each call
consumes the following amount of bandwidth:

e G.711 call uses 80 kbps

e (G.723 call uses 24 kbps

e (G.729 call uses 24 kbps

e GSM call uses 29 kbps

¢ Wideband call uses 272 kbps

For example, assume that you have configured the following locations in
Cisco CallManager Administration:

Location Bandwidth (kbps)
San Francisco (main location) Unlimited
Austin (remote location) 100

Dallas (remote location) 200

Cisco CallManager continues to admit new calls to a link as long as sufficient
bandwidth is still available. Thus, if the link to the Austin location in our example
has 100 kbps of available bandwidth, that link can support one G.711 call at

80 kbps, four G.723 or G.729 calls at 24 kbps each, or three GSM calls at 29 kbps
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each. If any additional calls try to exceed the bandwidth limit, the system rejects
them, the calling party receives reorder tone, and a text message displays on the
phone.

When you configure a location in Cisco CallManager Administration, you assign
it a name and maximum bandwidth. If you enter a value of zero (0) for the
bandwidth, you allocate unlimited available bandwidth and allow an unlimited
number of active calls on the IP WAN link for that location.

When you configure a phone or other device in Cisco CallManager
Administration, you can assign it to a location. If you set the location to None, you
assign that device to an unnamed location with unlimited available bandwidth and
allow an unlimited number of active calls to and from that device.

Locations and Regions

Locations work in conjunction with regions to define the characteristics of a
network link. Regions define the type of compression (G.711, G.723, or G.729)
used on the link, and locations define the amount of available bandwidth for the
link. You must assign each device in the system to both a region (by means of a
device pool) and a location. As illustrated in Figure 7-2, the regions and locations
can overlap and intersect in various ways, depending on how you define them. For
more information, see the “Regions” section on page 4-3.
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Figure 7-2 Interaction Between Locations and Regions
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Bandwidth Calculations

In performing bandwidth calculations for purposes of call admission control,
Cisco CallManager assumes that all calls are full-duplex connections.

Cisco CallManager also assumes that each call consumes the following amount of
bandwidth:

e G.711 call uses 80 kbps
e (.723 call uses 24 kbps
e (G.729 call uses 24 kbps
e GSM call uses 29 kbps
e Wideband call uses 272 kbps

Note  Actual bandwidth consumption per call will vary, depending on factors such
as data packet size. Cisco CallManager uses these fixed values to simplify the
bandwidth calculations for purposes of the locations feature only.

Cisco CallManager allows calls to complete over a link until there is no longer
sufficient bandwidth for a new call. At that point, any additional calls fail and the
calling party receives reorder tone.

A Media Termination Point (MTP) is one exception to the bandwidth rules
outlined in the preceding paragraph. Calls made through an MTP can complete
even if they exceed the available bandwidth limit.

A

Caution  In the United States and Canada, routing an emergency 911 to a link that has
no more available bandwidth can block the 911 call. For each location on your
network, always route 911 calls to the local public switched telephone network
(PSTN) through a local VoIP gateway.
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Locations Configuration Checklist

Table 7-1 lists the general steps for configuring call admission control based on
locations.

Table 7-1  Locations Configuration Checklist

Configuration Steps Procedures and Related Topics
Step 1 Configure a region for each type of codec used in your |Locations and Regions,
system. page 7-4

Region Configuration,
Cisco CallManager
Administration Guide.

Step 2 Configure a separate location for each IP WAN link to  |Location Configuration,
which you want to apply call admission control. Allocate |Cisco CallManager

the maximum available bandwidth for calls across the Administration Guide
link to that location.

Note If you enter a value of zero (0) for the
bandwidth, you allocate unlimited available
bandwidth and allow an unlimited number of
active calls on the IP WAN link for that

location.
Step 3 Configure the device pools for your system and select the | Device Pool Configuration,
appropriate region for each. Cisco CallManager

Administration Guide

Step 4 Configure the phones and other devices, and assign each |Cisco IP Phones, page 33-1

of them to the appropriate device pool and location. Cisco TP Phone Configuration,

Note If you set the location to None, you assign that Cisco CallManager
device to an unnamed location with unlimited Administration Guide
available bandwidth and allow an unlimited
number of active calls to and from that device.
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Gatekeeper

A gatekeeper device, the Cisco Multimedia Conference Manager (MCM),
provides call admission control for distributed call processing systems. In a
distributed system, each site contains its own call processing capability. For
example, Figure 7-3 shows two sites, each with its own Cisco CallManager,
connected by and IP WAN link. The gatekeeper provides call admission control
over the IP WAN link in this example.

In addition to call admission control, the gatekeeper can also perform E.164
address resolution to route calls between the sites. For example, in Figure 7-3, one
Cisco CallManager has an extension range of 1XXX and the other 2XXX. Both
register with the gatekeeper for call admission control. Each Cisco CallManager
has an appropriate entry in its respective dial plan route pattern configuration that
points the other Cisco CallManager extension number range to the gatekeeper. In
practice, when user 1001 dials user 2002, Cisco CallManager 1 XXX sends 2002
to the gatekeeper for address resolution. If the call satisfies the call admission
control criteria, the gatekeeper returns the IP address of Cisco CallManager
2XXX to Cisco CallManager 1XXX. Using the IP address of Cisco CallManager
2XXX, Cisco CallManager 1XXX can then complete the call to directory number
2002.
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Figure 7-3  Call Admission Control Using a Gatekeeper in a Distributed System
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If the IP WAN is not available in this scenario, the call cannot go through as
dialed. To simplify the dial plan and also provide fallback to the PSTN, use
10-digit dialing (or adhere to the national dial plan). For example, under the North
American Numbering Plan (NANP), a route pattern of XXXXXXXXXX would
direct calls to the gatekeeper (Anonymous Calls Device) for address resolution. If
the gatekeeper does not allow the call to go over the WAN, then

Cisco CallManager can add the prefix 91 to the dialed digits to reroute the call
through the PSTN.

Refer to the Cisco IP Telephony Network Design Guide for more detailed
information about gatekeeper configuration, dial plan considerations when using
a gatekeeper, and gatekeeper interaction with Cisco CallManager.
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Components of Gatekeeper Call Admission Control

Gatekeeper call admission control is very flexible:

¢ The gatekeeper reduces configuration overhead by eliminating the need to
configure a separate H.323 device for each remote Cisco CallManager
connected to the IP WAN.

e The gatekeeper can determine the IP addresses of devices registered with it,
or you can enter the IP addresses explicitly.

e The gatekeeper offers a choice of protocols for communicating with
Cisco CallManagers or H.225 gateways.

e The gatekeeper can perform basic call routing in addition to call admission
control.

® You can connect up to 100 Cisco CallManager clusters to a single gatekeeper.

The following sections describe the components of gatekeeper call admission
control:

e Gatekeeper Configuration on the Router, page 7-10
¢ Gatekeeper Configuration in Cisco CallManager, page 7-12

Gatekeeper Configuration on the Router

Recommended platforms for the gatekeeper include Cisco 2600, 3600, or 7200
routers with Cisco IOS Release 12.1(3)T or higher. When configuring the
gatekeeper function on one of these routers, you define a set of zones for call
admission control. Each zone has a unique name and includes the IP address of
each Cisco CallManager that registers with that zone, the zone prefix (directory
number range), and the bandwidth allocated for that zone.

Cisco CallManager registers with the gatekeeper using its IP address. You can
specify the IP address in one of the following ways:

e Use the gw-type-prefix command on the gatekeeper to specify each
Cisco CallManager IP address explicitly.

e Enter a 1#%* in the Technology Prefix field under Device > Gatekeeper in
Cisco CallManager Administration, and enter the command gw-type-prefix
1#* default-technology on the gatekeeper. When a Cisco CallManager
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registers with the gatekeeper, it sends its IP address and the specified
technology prefix to the gatekeeper. The gatekeeper then registers this
Cisco CallManager as a valid gatekeeper-controlled VoIP device.

You can associate the Cisco CallManager IP address with a particular zone in one
of the following ways:

¢ Use the zone subnet command on the gatekeeper to associate each IP address
explicitly with a zone.

¢ Enter the zone name in the Zone field under Device > Gatekeeper in
Cisco CallManager Administration. When a Cisco CallManager registers
with the gatekeeper, it sends its IP address and the specified zone name to the
gatekeeper. The gatekeeper then registers each Cisco CallManager and
associates it with the appropriate zone.

To specify the directory number range for a particular Cisco CallManager, you
configure the range on the gatekeeper using the zone prefix command. For
example, the following command specifies that zone LHR has a DN range of 3000
to 3999.

zone prefix LHR 3...

The maximum number of active calls allowed per zone depends on the codec used
for each call and the bandwidth allocated for the zone. With Cisco CallManager,
G.711 calls request 128 kbps and G.723 and G.729 calls request 20 kbps. Use
regions in Cisco CallManager to specify the type of codec, and use the zone bw
command on the gatekeeper to specify the available bandwidth. For example, the
following command allocates 512 kbps to the LHR zone.

zone bw LHR 512
With an allocation of 512 kbps, the LHR zone in this example could support up to
four G.711 calls at the same time.

For more information on programming the gatekeeper, refer to the
Cisco Multimedia Conference Manager documentation.
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Gatekeeper Configuration in Cisco CallManager

You can configure the gatekeeper in Cisco CallManager administration to
function in either of the following ways.

Call Admission Control Only

In this case, you explicitly configure a separate intercluster trunk or H.225
gateway for each remote device that the local Cisco CallManager can call over the
IP WAN. You also configure the necessary route patterns and route groups to route
calls to and from the various intercluster trunks or H.225 gateways. The
intercluster trunks and H.225 gateways statically specify the IP addresses of the
remote devices. Use this method only for small systems, where the number of
remote connections is minimal. To select this method, uncheck the Allow
Anonymous Calls check box under Device > Gatekeeper.

Call Admission Control Plus IP Address Resolution (Call Routing)

In this case, you configure only the gatekeeper settings in Cisco CallManager and
not the intercluster trunks or H.225 gateways. You also configure route patterns
or route groups to route the calls to and from the gatekeeper, but this method
generally requires fewer route patterns than when you use intercluster trunks or
H.225 gateways. In this configuration, the gatekeeper dynamically determines the
appropriate IP address for the destination of each call to a remote device, and the
local Cisco CallManager uses that IP address to complete the call. Use this
method for large systems or small ones as well. To select this method, check the
Allow Anonymous Calls check box under Device > Gatekeeper.

If you enable the Allow Anonymous Calls option, Cisco CallManager
automatically creates a virtual device called AnonymousDevice. The IP address
of this AnonymousDevice changes dynamically to reflect the IP address of the
remote device as determined by the gatekeeper. Use the AnonymousDevice when
configuring the route patterns or route groups that route calls to and from the
gatekeeper.
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Where to Find More Information W

Table 7-2 lists the general steps for configuring call admission control based on a

gatekeeper.

Table 7-2 Gatekeeper Configuration Checklist

Configuration Steps

Procedures and related topics

Step 1 On the gatekeeper device, configure the appropriate Refer to your Cisco Multimedia
zones and bandwidth allocations for the various Conference Manager
Cisco CallManagers that will route calls to it. documentation.

Step 2 Configure the gatekeeper settings in Cisco CallManager |Gatekeeper Configuration,
Administration. If you enable the Allow Anonymous Cisco CallManager
Calls option, skip Step 3. Administration Guide
Repeat this step for each Cisco CallManager that will
register with the gatekeeper. Make sure Gatekeeper Name
and Allow Anonymous Calls are set the same way on
each Cisco CallManager.

Step 3 If you did not enable the Allow Anonymous Calls option, |H.323 Gateways, page 32-8
configure the approprlate intercluster trunks or H.225 Adding a Cisco 10S H.323
gateways to specify the IP addresses of the remote
devi . 4 with th K Gateway or Intercluster Trunk,

evices registered with the gatekeeper. Cisco CallManager
Administration Guide
Step 4 Configure a route pattern to route calls to the gatekeeper. |Understanding Route Plans,

page 13-1

Route Pattern Configuration,
Cisco CallManager
Administration Guide

Where to Find More Information

Related Topics

e Location Configuration, Cisco CallManager Administration Guide

e Region Configuration, Cisco CallManager Administration Guide
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¢ Gatekeeper Configuration, Cisco CallManager Administration Guide

e Gateway Configuration, Cisco CallManager Administration Guide

Additional Cisco Documentation
e Cisco IP Telephony Network Design Guide

e (Cisco Multimedia Conference Manager (Command Reference) IOS
documentation

Cisco CallManager System Guide
m. 0L-1558-01 |



	Call Admission Control
	Locations
	Locations and Regions
	Bandwidth Calculations
	Locations Configuration Checklist

	Gatekeeper
	Components of Gatekeeper Call Admission Control
	Gatekeeper Configuration on the Router
	Gatekeeper Configuration in Cisco CallManager

	Gatekeeper Configuration Checklist

	Where to Find More Information



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


