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Configuring a Voice T1 PRI Trunk between Avaya
Communication Manager and a Cisco Catalyst 6509
Switch as a VoIP Gateway Controlled by Cisco
CallManager - Issue 1.0

Abstract

These Application Notes describe the configuration steps to set up a T1 ISDN PRI trunk
between an Avaya S8700 Media Server/G650 Media Gateway and a Cisco Catalyst 6509
switch as a VoIP gateway controlled by Cisco CallManager. The configuration described
should be applicable to other Avaya Media Servers and Media Gateways.
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1. Introduction

With an 8-port T1 module installed, the Catalyst 6509 switch can be configured as a VoIP
gateway controlled by Cisco CallManager. Each T1 port can provide 23 voice channels with
ISDN PRI signaling. These Application Notes focus on the configuration of T1 PRI on the
Avaya G650 Media Gateway controlled by Avaya S8700 Media Server and the Cisco
Catalyst 6509 switch controlled by Cisco CallManager. Although the 8-port T1 module is
installed on the Catalyst switch, the entire VoIP gateway related configuration is done on the
CallManager. Figure 1 shows the network setup used for these configurations.
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Figure 1: Network Diagram for T1/PRI Configuration
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2. Hardware and Software Used for Verification

Table 1 lists the equipment and software used for the verification.

Equipment Software
Avaya S8700 Media Server R012x.00.0.218.0
Avaya G650 Media Gateway with
e [PSI-2 HW36 FW052
e C-LAN HWO01 FW009
e MEDPRO HWO03 FWO055
Avaya 4620 IP Telephone R1.81
Avaya P333R Stackable Switch R4.0.8
Cisco Catalyst 6509 Switch 0S 7.1
Cisco CallManager V.3.3
Cisco 7960 IP Telephone V.5.0(1.1)

Table 1: Hardware and Software Used for Verification

3. Configure T1 on Avaya Communication Manager

This section presents the T1 related configuration on Avaya Communication Manager.
Avaya Site Administration is used for this configuration.

3.1. Add DS1 Circuit Board

After inserting a DS1 circuit board (TN464F) into the G650 gateway cabinet, use the
command “list configure all” to verify the DS1 board location. Figure 2 shows that the DS1
board is located in cabinet 1, carrier A and slot 9 (01A09).
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Figure 2: DS1 Circuit Board Location
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Use the command “add ds1 01a09” to add the DSI1 circuit board on the G650 Media
Gateway. Figure 3 displays the information already configured for this T1 interface.
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change ds1 B81a89 Page 1 of 2
D51 CIRCUIT PACK
Location: 8109 Hame: T1 PRI
Bit Rate: 1.544 Line Coding: b8zs
Line Compensation: 1 Framing HMode: esf

$ignaling HMode: isdn-pri
Connect: network

TH-C7 Long Timers? n Country Protocol: 1
Interworking Message: PROGress Protocol Uersion: a
Interface Companding: mulaw CRC? n

Idle Code: 11111111
DCP/Analog Bearer Capability: 3.1kHz

51ip Detection? n Hear-end CSU Type: other

—

Figure 3: DS1 Circuit Board Configuration
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change ds1 81a89 Page 2 of 2
D51 CIRCUIT PACK

ESF DATA LIHK OPTIOHS

Hetwork HManagement Protocol: tabs
Send AMSI-T1.483 One-Second Performance Reports? n
Far-end CSU Address: b

Figure 3 (continued): DS1 Circuit Board Configuration

The non-default values entered in this form are: Signaling Mode, Connect, Name, Line
Coding, Framing Mode and Near-end CSU Address.
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3.2. Configure Signaling Group

After the DSI1 circuit board is configured, an ISDN PRI signaling group is needed between
the T1 interfaces on the G650 gateway and the Catalyst 6509 switch. Use the command “add
signaling-group 1” to add the signaling group, as shown in Figure 4.

cancel | refresh I enter I clear I help | goto pagel nextpagel prEn pagel

SIGHALIHG GROUP

Group Humber: 1 Group Type: isdn-pri
Associated Signaling? y Max number of HCA TSC: @
Primary D-Channel: B1n8924 Max number of CA T3C: B

Trunk Group for HCA TSCG:
Trunk Group for Channel Selection: 1
Supplementary Service Protocol: a

Hetwork Call Transfer? y

Figure 4: ISDN-PRI Signaling Group Configuration

The Group Type for the signaling group is defined as isdn-pri and the Associated
Signaling is set to “y” for this group. Channel 24 is used as the D-channel (signaling channel
01A0924). Trunk group 1 is selected to carry voice calls, and the configuration of the trunk
group is presented in Section 3.3 below.

3.3. Configure Trunk Group

Use the command “add trunk-group 1” to create an ISDN PRI trunk group on the S§700
Media Server. Figure 5 shows the trunk configuration. Note that the trunk Carrier Medium
is PRI/BRI and that signaling group 1 is used for this trunk. Data has been entered in the
fields shown in blue. Note that the “Codeset to Send Display” field is set to “0”” as shown on
page 1. If this field is left at the default value of 6, the Cisco CallManager will not display the
calling party name or connected party name sent in the Q.931 SETUP and CONNECT
messages, respectively. When set to 0, the Cisco CallManager will display the calling party
name on incoming calls from Avaya to Cisco telephones. Similarly, the Cisco CallManager
will display the connected party name on Cisco telephones when calls from Cisco telephones
to Avaya telephones are answered.
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Figure 5: ISDN PRI Trunk Configuration
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—

Figure 5 (continued): ISDN PRI Trunk Configuration
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Figure S (continued): ISDN PRI Trunk Configuration
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Figure 5 (continued): ISDN PRI Trunk Configuration

SZ; Reviewed: Solution & Interoperability Test Lab Application Notes 7 of 19
WCH 5/21/2004 ©2004 Avaya Inc. All Rights Reserved. Config-T1-PRI.doc



4. Configure T1 PRI Gateway on Cisco CallManager

This section illustrates the Cisco CallManager configuration to control the Catalyst 6509
switch as a VoIP gateway, and to route calls to the Avaya side using this T1 PRI trunk.

4.1. Add T1 module as a Digital Access PRI Gateway.

Start the CallManager Administration program and select Add a New Device from the
Device menu. Use the drop down menu to select Gateway as Device type and click the Next
button as shown in Figure 6.

“J Cisco CallManager 3.3 Administration - Add a New Device ~ Microsoit Internet Explorer

File Edit ‘iew Faworites Tools  Help

FBack » = - @ ot | @Search (3] Favorites @Media @ | %v ==

Address I@j http: ffmcs7a35/CCMAdming devicenew, asp j Q{)Go |

Route Plan  Service Feature Device User application  Help

Gisco SYsTeMs

Cisco CallManager Admimistration
ForiCiscodP Telepbony Solutions

Add a New Device

Select the type of device you would like to create:

Device type®* Gateway j

Status: Ready

* indicates required itern [ et

Figure 6: Add New Gateway
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After clicking “Next”, use the drop down menu to select Cisco Catalyst 6000 T1 VoIP
Gateway in the Gateway type ficld and Digital Access PRI in the Device Protocol field as
shown in Figure 6. Click the “Next” button when done.

address I@j http:ffmes 7835/ CCMAdming gwmain, asp j @Go | I

Route Plan  Service ature  Device User application  Help

~ ~ : . . L15c0 SYSTEMS
Cisco CallManager Administration
ForCiscodP Telephiony Solutions

Add a New Gateway

Select the type of gateway you would like to create:

Gateway type® ICiSCD Catahyst 6000 T1 VolF Gateway j

Device Protocol® Digital Access PRI

* indicates required item [N et

Figure 6 (continued): Add New Gateway

After clicking “Next”, enter the gateway configuration information as shown in Figures 7
and 8. In order for the T1 module to register to the Cisco CallManager, the T1 interface
MAC address must be entered in the MAC Address field, as shown in Figure 7.

Note: The T1 module MAC address can be obtained from the Catalyst switch console
command show port x/x, as shown below. In these Application Notes, the T1 module is
installed in slot 4 and the first T1 port is used for configuration.

Cat6509> (enable) show port 4/1

* = Configured MAC Address

Port Name Status Vlan Duplex Speed Type
Py comected 1 full 1.544 T1
Port DHCP MAC-Address IP-Address Subnet-Mask

4/1  enable 00-01-c9-dS-18-a6 135.8.31.13  255.255.255.0

Port Call-Manager (s) DHCP-Server TFTP-Server Gateway
41 135.8.31.20 135.8.31.22  135.8.31.20  135.8.31.2

Figure 7: Show Port on T1 Module
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a Cisco CallManager 3.3 Administration - Gateway Configuraktion - Microsoft Internekt Explorer

File Edit Wiew Faworites Tools  Help

duBack - = - i@l tat | “Qsearch [E]Favorites  FifMedia @l Ev- 3=

Address I@j http: ) fmcs7835/CCMAdmingatewayconfig, asp? Type=18&Action=MewProtocol=1

em FRoute Plan  Service ature Device User Application  Help

Cisco SYSTEMS

Cisco CallManager Admimstration
For CiscodP Telephony Solutions

Gateway Configuratiﬂn Back to Find/List Gateways

Product : Cisco Catalyst 6000 T1 YoIP Gateway

Gateway : New
Device Protocol: Digital Access PRI

Status: Ready

Insert |

MaC Address™® |DDD1CEID918AE

Description |PRI T1 TO GBS0

Device Pool* |Defau|t j
Metwark Locale |< Mane > j
Media Resource Group List |< Mone > j
Location |< MNone » j
AAR Group |< Mane » j

Load Information |

Figure 8: Add New Gateway
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Select other related parameters as shown below.

PRI Protocol Type® |PF’;I M2 j
Protocal Side™ INetWDrk j
Channel Selection Order® |Tap Down j
Channel IE Type* |Use MNumberwhen 18 j
PCM Type* I|_l—|aw j

Delay for first restart {1/8 sec ticks) |32

Delay between restarts (1/8 sec

ticks ) l4

¥ Inhibit restarts at PRI initialization

[T Enable status poll

Inbound Calls

Significant Digits™®

Calling Search Space

AaR Calling Search Space

Prefiz OM I
Outbound Calls

Calling Party Presentation® IAlluwed j

Calling Party Selection® |Originatc:r j

Called party IE number type

ko |C|sc:u:| Calltdanager j

Figure 8 (continued): Add New Gateway
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Sr?l!rgwaa*rw IE number type |Ciscc: Calltdanager j
Called Mumbering Plan® |Ciscu Calltdananger j
Calling Mumbering Plan® |Ciscc: Calltdanager j
Number of digits to strip™* |D j
Caller ID DN |
SMDI Base Port* [0

¥ Display IE Delivery

<

Redirecting Number 1E Delivery - Outhound

<

Redirecting Mumber IE Delivery - Inbound

=

Send Extra Leading Character In DisplaylE***

Setup non-I1SDM Progress Indicator IE Enablg™® ***

oA

MCDOMN Channel Number Extension Bit Set to Zero*™*
¥ Send Calling Mame In Facility IE

[T Interface Identifier Present**

Interface Identifier Yalus™* |IJ
Clock Reference® |Netwc:rk j

Figure 8 (continued): Add New Gateway
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Clock Reference*
Tx-Level CSU*
FDL Channel®
Framing™

Audio Signal Adjustment into IP
MWetwaork™

Audio Signal Adjustment fram IP
Metwark™®

vellow alarm™®

Zero Suppression®

Digit On Duration{50-500rms)*
Interdigit Duration{50-500msech*
SHMP Cormmunity String

Disable SHMP Set operations™
Debug Port Enable™

Hold Tone Silence Duration™

Port Used for Voice Calls*
Port Used for Modem Calls*

Port Used for Fax Calls®

Fax Relay Enable®*

Fax Error Correction Mode Override®

| MNetwark

[0dB

[ATT 54016

|ESF

[ HoDbPadding

[ MoDbPadding

| Bitz

[B8zS

(100

[100

|pub|ic:

S A R I 1 1 1 0 Y

Figure 8 (continued): Add New Gateway
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Fax Relay Enable*

Fax Error Correction Mode Override®

Maximum Fax Rate™* |1-44EIEIbps
Fax Payload Size* |ED |
Mon Standard Facilities Country |55535 |
Code*

Mon Standard Facilities Yendor

Coder 65535 |
Fax/Modem Packet Redundancy* (|

MNSE Type* |NDn-IOS Gateways
Initial Playout Delay* |4D |
Minimum Playout Delay™ |2IJ |
Maximum Playaout Delay® |15IJ |

Echo TailLength (ms)* |32 s

= =

Minimum ERL (db3* 6 dh

* indicates reguired iterm

** applicable to DMS-100 protocol anly

***% applicable to DMS-100 protocol and DMS-250 protocol only
#HEF gy be required to force ringback from some PBXs

Figure 8 (continued): Add New Gateway

Click the Insert button to add this gateway to CallManager as shown in Figure 8.
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4.2. Configure Route-pattern on CallManager

The routing pattern is configured such that calls from Cisco IP phones to extension range
S5xxxx (Avaya side) are directed to the T1 PRI VoIP gateway on the Catalyst 6509 switch.
Click the Route Plan and select Route Pattern as shown in Figure 9.

Address I@j http: §fmcs 7835/ CCMAdming gatewayconfig. asp? Type=18:5tatus=CSEpkid={D6660189-5C0A-452E-91 25-CCDI3EF0S926H 4MGCP=

Device User Application  Help

.- - Gisco SysTEMS
Iministration

tern Route Plan ¢ ice 2ature Device User Application

> - : I . (1860 SYSTEMS
Cisco CallManager Admimiscration
For Cisco IP 1elephony Solutions

Route Pattern Configuration

Add 3 Mew Route Pattern
Back to Find/List Route Patterns

Route Pattern: DXXXX

Status: Ready
Mote: Any update to this route pattern autornatically resets the associated gateway/route list

Copy | Update | Celete |

Pattern Definition

Route Pattern* |5><>¢¢<

Partition I( Mane > j
Description I

Mumbering Plan®* INDrth American Mumbering Flan j

Route Filter |< Maone > j
Gateway/Route List* [S0/D51-0@SDANIN CIDE18AE =] ¢Edity
Route Option & Route this pattern € Block this pattern
[T Provide Outside Dial Tone [T Urgent Priority

Calling Party Transformations

[T Use Calling Party's External Phone Mumber Mask

Calling Party Transform Mask

Figure 9: Add Route Pattern
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Calling Party Transformations

[T Use cCalling Party's External Phone Mumber Mask

Calling Party Transform Mask I

Prefix Digits {Outgoing Calls) I

Calling Party Presentation |AIIDwed j

Called Party Transformations

Discard Digits |PreDDt j

Called Party Transform Mask |

Prefix Digits {Outgoing Calls) |

ISDN Metwork-Specific Facilities Information Element

Carrier Identification Code |

Metwork Service Protocol |—NDtSeIec’ted— j
Metwork Service Service Parameter Name Service Parameter Yalue
— Mot Selected — j |< Mot Exist > |

* indicates required itermn.

Figure 9 (continued): Add Route Pattern

After entering all the information above, click the button Update to have the configuration
take effect.

5. Verification Steps
The following steps can be used to verify the configurations.

e From the CallManager, use “List Gateway” to display the status of the port 4/1 on
the T1 module as shown in Figure 10. Note that the DHCP server, the CallManager
in this case, has assigned the IP address 135.8.31.13 to this gateway.
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em Route Plan

Dewice Us

Cisco CallManager Admimistration
For CiscodP delephony Solutions

Gateway Configuration

Application  Help

Cisco SysTems

Back to Find/List Gateways

Dependency Records

Product : Cisco Catalyst 6000 T1 ¥oIP Gateway

Gateway : 50/DS1-0@SDA0D001CIDI1BAG

Device Protocol: Digital Access PRI

Registration: Registered with Cisco CallManager MGS7835

IP Address: 135.8.31.13

Status: Ready

Updatel Deletel Feset Gateway |

MAC Address*

[0001CADY18AE

Figure 10: List Gateway

e Make a phone call from the Avaya 4620 IP phone to the Cisco 7960 IP phone, and
verify the voice quality is good and the T1 trunk is used to carry this call. While the
call 1s active, press the keypad from both phones and verify that both sides hear
DTMEF tones. Verify that caller and called names are displayed on both IP telephones.

e Make a phone call from the Cisco 7960 IP phone to the Avaya 6400 digital phone,
and verify the call quality is good and the T1 trunk is used to carry this call. Figure
11 shows the display of trunk group 1 status from the S§700 Media Server. Note that
voice channel 1 is in service and active.

cancel I

rﬂmﬂ1|

erker I clear | help |gutnpage|nextpage| mevpagel

(Member

age1/am
aae1/082
aae1/083
aga1/08y
ABae1 /085

Port

a1a08981
a1aao@2
A1aB89283
B1ae0 A4
A1A 8985

status trunk 1

TRUHK GROUP STATUS

Service State

in-servicefactive
in-service/idle
in-service/idle
in-service/idle
in-service/idle

Mtce Connected Ports
Busy

no 588082
no
no
no
no
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e Make a phone call from the Cisco 7960 IP phone to the Avaya analog phone, and
verify the voice quality is good. Press the keypad from both phones and verify that
both phones hear DTMF tones.

6. Conclusion

As illustrated in these Application Notes, the Avaya S§700 Media Server and Avaya G650
Media Gateway can interoperate with Cisco CallManager using a T1 ISDN PRI digital trunk.
The Catalyst 6509 switch can be configured as a VoIP gateway to provide digital voice T1
service. The calling party name and number can be displayed for calls in both directions, and
DTMF tones are passed through the T1 trunk between the Avaya and Cisco telephones.
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™ are registered trademarks or trademarks, respectively, of Avaya Inc. All other trademarks
are the property of their respective owners. The information provided in these Application
Notes is subject to change without notice. The configurations, technical data, and
recommendations provided in these Application Notes are believed to be accurate and
dependable, but are presented without express or implied warranty. Users are responsible for
their application of any products specified in these Application Notes.

Please e-mail any questions or comments pertaining to these Application Notes along with
the full title name and filename, located in the lower right corner, directly to the Avaya
Solution & Interoperability Test Lab at jnteroplabnotes@list.avaya.com|
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