Cisco SYSTEMS

Application Note

Alcatel 4400 PBX with CallManager using 6608-E1 PRI EURO
Gateway

This application note illustrates connectivity for Alcatel 4400 Release Cisco
CallManager using Cisco 6608-E1 PRI EURO Gateway.

Integration Description

Connectivity is achieved using the ETSI
standard PRI protocol. The Alcatel 4400
can be configured as either NETWORK or
USER side.

Cisco Systems Equipment needed
Hardware (Gateway): 6608 E1 Port

Software: CallManager Release 3.1

PBX Hardware and Software
Requirements

Hardware: PRA2, 3BA23076.

Software: Version R3.2

Features Supported

Key features supported:
Calling/Called Number

Key features not supported:

Calling/Called Name
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Network Diagram

Figure 1
Network Test Topology
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Configuring the Alcatel 4400 PBX

Configure in the following sequence:
1.
2
3.
4. *““Configure Trunk Detail” on page 5

“Configure Board” on page 3

. “Configure Digital Access Options” on page 3

“Configure Trunk Group” on page 4
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Configure Board

Interface type must be set to PRA2.
\compidea\Shelf::0\Board::3

Board Address 3
Interface Type PRA2
Usage State Busy
Operational State Enabled
Main/Standby State Main (Master)
Number Of Sets Being Connect. 1
CRC4 YES
Country Protocol Type USA
Incidents Teleservice YES
ISDN Board Layer 2 Parameters
Retransmission Timer 100
TEI Identity Check Timer 100
Polling Timer 1000
Nb_Of Retransmission 3
Max Frame Size (Bytes) 260

Window Size In Frames SAPI S TO
Window Size In Frames SAPI P TO
Window Size In Frames SAPI S T2
Window Size In Frames SAPI P T2
Passive board NO
SS7 signalling NO

NN W

Configure Digital Access Options

Network mode must be set to Yes for (Master/Network) or No - (Slave/User).
Access Type must be set to T2.

\compidea\Shelf::0\Board::3\Digital Access::0

TO/T2 Access No. 0
Access Type T2
Synchronisation Priority 255
Network Mode YES

Max Nb Of Used B Channels 30
Max_Nb_Of_Compressed_B_Channels 0

TieLine Mode NO

With Alarm NO
Reservedl YES
Reserved2 YES
Network Date Time Update NO
CRC4 YES
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Configure Trunk Group

Q931 signal variant is used to set the protocol type to ISDN all countries.
\compidea\Trunk Groups::0

Trunk Group Id 0

Trunk Group Type T2

Trunk Group Name PRA2_EURO
Node number 1
Transcom Trunk Group False
Auto.reserv.by Attendant False
Overflow trunk group No. -1

Tone on seizure True
Private Trunk Group False
Q931 signal variant ISDN all countries
Number Compatible With -1
Number Of Digits To Send 4
Channel selection type Quantum
Remote Network 15
Shared Trunk Group False
auto.DTMF dialing on outgoing call NO
T2 Specificity None

Public Network Category 0

DDI transcoding False
Special Services Nothing
Can support UUS in SETUP True
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Configure Trunk Detail

\compidea\Trunk Groups::0\Trunk Group::1

Instance (reserved) 1
Trunk Group Type T2
Public Network Ref.

Dialling end to end NO
DTMF end to end signal. NO
Trunk group used in DISA NO
DISA Secret Code

VG for non-existent No. YES
Routing To Executive NO
Trunk Category Id 19

Nb of digits unused (ISDN) 0

B Channel Choice YES
Channels Reserved By Attend. 0
Dissuasion For ACD NO
DTO joining NO
Enquiry Call On B Channel NO
Automated Attendant NO

Calling party Rights category 0
Entity Number 0

TS Overflow YES
Number To Be Added
Supervised by Routing NO

VPN Cost Limit for Incom.Calls 0
Immediat Trk Listening For VPNCall YES

VPN TS % 50
Csta Monitored NO
Max.% of trunks out CCD 0

Charge Calling And ADN Creation  NO
Ratio analog.to ISDN tax

LogicalChannel 1 _15&17_31
TS Distribution on Accesses YES

Use Split Acces NO
Heterogeneous Remote Network NO
Barring mode Not barred

ARS class of service 31

Quality profile for voice on IP  Profile #1

IP compression type Default

Use of volume in system YES
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Configuring Cisco CallManager

6608 Gateway Configuration

System Route Plan  Service Featurs Uzer aApplcation  Help

o . . 4 = Lizen SYSTEM:
Cisco/CallManager Admimastration HEHEy

Fer Civeo IP Telfphtny Solufioni

GﬂtﬁWﬂy Cu“fig“ ration Back to Find/Ust Gateways

Product : Cisco Catalyst G000 E1 YolIP Gateway

Gateway : 50/D51-D@&5DADO01CODEG3IIE
CDevice Protocol: Digital Access PRI

| Reqistration: Registered with Clsco CallManager 10,1.1.2
I IP Address: 10.1.1.104

Status: Ready
Update | Deleta | ResetGotewsy | Cancal Changes

MAC Address* (0001 CADA5IIE

Descrigtion [SDADD0T CADEEFIE

Device Poal® | Dt =l

' _ Media Resource Group List | €« Mane > =l |
Dane [ EF tocalintranet
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Metwork Hold Audio Source | < Peong » =]
User Hold Audio Source | <reone » =]
Calling Search Space |¢ Mone * E
Location |{ Moz [H
Load Information |

Channal Salaction Crder™ |Tn|:| Dronan E
PCM Type™ IA—!l_mr E
Protocol Side* [Usear |
Callar 10 0N |

Calling Party Selection™ Il:ln'gim:h:lr E
Channal 1E Type® Il._laa FMumberwhen 18 [H
Interface Identifier Present™ * C

Interface Identifier Value** Jo

Display [E Delivery C

Fedirecting Mumber 18 Delivery =3

Delay for first restart (1/8 sec ticks) |32
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Delay between restarts (178 sec | 3
kicks)

Hum Digits™ |23
Sig Digits I+
Prefix DN |

Presentation Bit* [ Allowed

Called party 1E number type
urikrown™

Calling party IE number Lype
unknown®

Called Mumbering Flan® [l:‘im Callidanager
Calling Mumbering Plan® | Cisco Calllanager
PRI Protocol Type™* | PRI EURD

[nhikit restarts at PRI initialization |

| Cizco CallManager

| Cisco Calllanager

(KN TR EN N i 1

Enable status poll r
Mumbar of digits to strip™* | o

Country Code® |h||:|r|h Amerca

Setup non-[Z0DMN Progress Indicator r
IE Enable™** .,
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Clock Reference® T

Frarming* |CRC4 E
Audio Signal Adjustmeant inta IP . i 5
Pk it [NoDbPadding =] |
Audio Signal Adjustmant from [P :
i [NoDbPadding = !
Zero Suppression® |HDB3 =

* indicates requirad itam |
** applicable to DMS-100 protocol only !
#22% may be reguired to force ringback from some FEXs |
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Route Pattern Configuration

Systern Route Plan Service Feature Device WUser Application  Help

Cisen SYsTeMs

CiscolCallManager Administration

Far Cizco JIP Te n.rtrl}'ﬂ i Rolaficms

Route Pattern Configuration

Add 5 Mew Route Pabtern

Back to Find/List Route Patterns

Foute Pattern: G.KXKK

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

Copy | Updete | Deleta | CancelChanges |
e

Foute Pattern™ |EW

Partition | < Mone » =

Mumbering Plan® INl:lrl:h Arnencan Murnbenng F‘Iz_:j

Route Filter I'-T.NI:IH‘E ] :!
Gateway/Route List* |SI/DS1-0@SDAN001 CADSEIZE =] (Edity
Foute Option & Route this pattern © Block this pattem

=

[ B wocal intraret
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Partition | <Mone » j

Mummberng Plan* | Maonh Amedcan Mumbearing Pluj

Route Filter | < Mane » =l
Gateway/Route List? |5|].I':'51-|]'@5DAUUI]1CEIDEE:13E j (Edit)
Foute Option & poute this pattern O Block this pattem
F  Provide Outside Dial Tone [T Urgent Prionty

Calling Party Transformations

I wse Calling Party's External Phone Number Mask

Calling Party Transform Mask [

Prafix Digits (Outgoing Calls) |
Called Party Transformations
Dizcard Dagits Fralot j

Callzd Party Transtorm Mask |

Prefix Digits (Outgaing Calls) |

* indicates regquirad itarm.

F 1| B ol nitrane

Considerations

Calling Name and Number Feature
Calling Name delivery and presentation features are not supported by the Alcatel 4400 PBX.

When configuring Cisco 6608 Gateway to emulate User side (Alcatel emulate Network side), make sure that the
“Display IE Delivery” box is NOT checked, otherwise calls will not be completed. Alcatel PBX complains about the
Display information being sent in the “SETUP”” message from CallManager by sending STATUS message with cause
of “IE non-existent/unimplemented”.

When calling from Cisco 7960 IP phone to Alcatel digital phone, Calling/Called Number is displayed on both phones
after the call is answered as expected.

When calling from Alcatel digital phone to Cisco 7960 IP phone, IP phone displays Connected Number after the call
is answered. Alcatel phone however does NOT get updated when the call is answered. It displays the trunk name. It
was verified using ISDN protocol analyzer that the CallManager was not sending “Connected Number” information
in the connect message back to PBX.
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Appendix A

CallManager Software release:

Microsoft Internet Explorer

the Fallowing information ko Technical Assistance:

& wrhen reporting or troubleshooting a problem, please give

Cisco CallManager Syskem yersion: 3.1(1)

Cisco CallManager Administration version; 3,1(0.35)

Database Information
Drivver: SO0 Server
Server:  KLINGON
Database: CCMO301

Database DLL version
DEL:  3.1{0.66)
DBELR:  3.1(0.65)
DELY:  3.1(0.66)

Alcatel 4400 Software Version
Version Information

\compidea\Node

Node Number (reserved) 1
Software Version R3.2
Version name cl.712
Patch No. 5
Notes
Object Identity
Node Number (reserved) 1
Ethernet Notes
Netmask
Local CPU
Name x000000_tun
IP Address 172.30.253.253
Twin Cpu
Name
IP Address
Main Cpu
Name xm000000
IP Address 10.253.253.3
StandBy Cpu
Name
IP Address
SL Notes
IP/X25 Tunnel Notes
Netmask 255.255.0.0
Local Node
Name x000000_tun
IP Address 172.30.253.253
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Catalyst 6000 Switch Configuration

Console> sh version

WS-C6006 Software, Version NmpSW: 5.5(6a)
Copyright (c) 1995-2001 by Cisco Systems
NMP S/W compiled on Feb 23 2001, 10:23:18

System Bootstrap Version: 5.3(1)

Hardware Version: 2.0 Model: WS-C6006 Serial #: TBA04511172

Mod Port Model

Serial # Versions

1 2 WS-X6K-SUP1A-2GE SADO05010NBK Hw : 7.0
Fw :5.3(1)

Fwl: 5.4(2)

Sw : 5.5(6a)

WS-F6K-PFC

3 48 WS-X6348-RJ-45

WS-F6K-VPWR
4 24 WS-X6624-FXS

5 8 WS-X6608-T1

6 8 WS-X6608-E1

DRAM
Module Total

Swil:

5.5(6a)

SAD05020221 Hw : 1.1

SAD04420N7B Hw : 1.4

Fw : 5.4(2)
Sw : 5.5(6a)

Hw: 1.0

SAD050203M8 Hw : 3.0
Fw : 5.4(2)
Sw : 5.5(6a)
HP : A00203010007; DSP : AO03C031 (3.3.30)
SADO4400EMO Hw : 1.1
Fw : 5.4(2)
Sw : 5.5(6a)

HP1:
HP2:
HP3:
HP4:
HP5:
HP6:
HP7:
HP8:

D00403010013; DSP1:
D00403010013; DSP2:
D00403010013; DSP3:
D00403010013; DSP4:
D00403010013; DSPS5:
D00403010013; DSP6:
D00403010013; DSP7:
D00403010013; DSP8:

SAD04380DW1 Hw : 1.1
Fw :5.4(2)
Sw : 5.5(6a)

HP1:
HP2:
HP3:
HP4:
HPS5:
HPG:
HP7:
HP8:

FLASH

Used Free Total

D00403010013; DSP1:
D00403010013; DSP2:
D00403010013; DSP3:
D00403010013; DSP4:
D00403010013; DSP5:
D00403010013; DSPé6:
D00403010013; DSP7:
D00403010013; DSPS:

NVRAM

Uptime is 27 days, 4 hours, 16 minutes

Console>

Cisco Systems, Inc.
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D005C031 (3.3.30)
D005C031 (3.3.30)
D005C031 (3.3.30)
D005C031 (3.3.30)
D005C031 (3.3.30)
D005C031 (3.3.30)
D005C031 (3.3.30)
D005C031 (3.3.30)

D005C031 (3.3.30)
D005C031 (3.3.30)
D005C031 (3.3.30)
D005C031 (3.3.30)
D005C031 (3.3.30)
D005C031 (3.3.30)
D005C031 (3.3.30)
D005C031 (3.3.30)

Used Free Total Used Free

65408K 37541K 27867K 16384K 11546K 4838K 512K 198K 314K
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Console> sh module
Mod Slot Ports Module-Type

Model Sub Status

1 1 2 1000BaseX Supervisor WS-X6K-SUP1A-2GE yes ok
3 3 48 10/100BaseTX Ethernet WS-X6348-RJ-45  yes ok
4 4 24 FXS WS-X6624-FXS no ok
55 8 T1 WS-X6608-T1 no ok
6 6 8 E1 WS-X6608-E1 no ok
Mod Module-Name Serial-Num
1 SADO05010NBK
3 SAD04420N7B
4 SAD050203M8
5 SAD04400EMO
6 SAD04380DW1
Mod MAC-Address(es) Hw Fw Sw
1 00-04-c0-f8-42-02 to 00-04-c0-f8-42-03 7.0 5.3(1) 5.5(6a)
00-04-c0-f8-42-00 to 00-04-c0-f8-42-01
00-04-9b-f0-78-00 to 00-04-9b-f0-7b-ff
3 00-02-fc-20-5e-50 to 00-02-fc-20-5e-7f 1.4 5.4(2) 5.5(6a)
4 00-03-32-ba-2e-35 3.0 5.4(2) 5.5(6a)
5 00-01-c9-d9-3a-98 to 00-01-c9-d9-3a-9f 1.1 5.4(2) 5.5(6a)
6 00-01-c9-d8-63-3e to 00-01-c9-d8-63-45 1.1 5.4(2) 5.5(6a)
Mod Sub-Type Sub-Model Sub-Serial Sub-Hw
1 L3 Switching Engine  WS-F6K-PFC SAD05020221 1.1
3 Inline Power Module  WS-F6K-VPWR 1.0
Console>
Console> sh port 6
Port Name Status  Vlan Duplex Speed Type
6/1 connected 1 full 2.048 E1
6/2 notconnect 1 full 2.048 E1
6/3 notconnect 1 full 2.048 E1
6/4 notconnect 1 full 2.048 E1
6/5 notconnect 1 full 2.048 E1
6/6 notconnect 1 full 2.048 E1
6/7 notconnect 1 full 2.048 E1
6/8 notconnect 1 full 2.048 E1
Port DHCP MAC-Address IP-Address  Subnet-Mask

6/1 enable 00-01-c9-d8-63-3e 10.1.1.104
6/2 enable 00-01-c9-d8-63-3f 10.1.1.118
6/3 enable 00-01-c9-d8-63-40 10.1.1.123
6/4 enable 00-01-c9-d8-63-41 10.1.1.117
6/5 enable 00-01-c9-d8-63-42 10.1.1.120
6/6 enable 00-01-c9-d8-63-43 10.1.1.121
6/7 enable 00-01-c9-d8-63-44 10.1.1.122

255.255.255.0
255.255.255.0
255.255.255.0
255.255.255.0
255.255.255.0
255.255.255.0
255.255.255.0
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6/8 enable 00-01-c9-d8-63-4510.1.1.124  255.255.255.0

Port Call-Manager(s) DHCP-Server TFTP-Server Gateway

6/1 10.1.1.2 10.1.1.2 10.1.1.2 10.1.1.7
6/2 10.1.1.2 10.1.1.2 10.1.1.2 10.1.1.7
6/3 10.1.1.2 10.1.1.2 10.1.1.2 10.1.1.7
6/4 10.1.1.2 10.1.1.2 10.1.1.2 10.1.1.7
6/5 10.1.1.2 10.1.1.2 10.1.1.2 10.1.1.7
6/6 10.1.1.2 10.1.1.2 10.1.1.2 10.1.1.7
6/7 10.1.1.2 10.1.1.2 10.1.1.2 10.1.1.7
6/8 10.1.1.2 10.1.1.2 10.1.1.2 10.1.1.7

Port DNS-Server(s) Domain

6/1 - -
6/2 - -
6/3 - -
6/4 - -
6/5 - -
6/6 - -
6/7 - -
6/8 - -

Port CallManagerState DSP-Type

6/1 registered C549
6/2 registered C549
6/3 registered C549
6/4  registered C549
6/5 registered C549
6/6 registered C549
6/7 registered C549
6/8 registered C549

Port NoiseRegen NonLinearProcessing
6/1 enabled enabled
6/2 enabled enabled
6/3 enabled enabled
6/4 enabled enabled
6/5 enabled enabled
6/6 enabled enabled
6/7 enabled enabled
6/8 enabled enabled
Console>
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Test Configuration

Figure 2
Test Topology
Basic Call Setup End-to-End Configuration
PBX1: Alcatel 4400 CatBK Cisco Call Manager
e Switch — 7
= & = [SOM T ype: T
I:Iq
Phone A L] i |r E
000 | I E1-PRI 5 [
..... 0O0OoQg o »
| [
([ I
T
., P #1 BEOG-E1 |
Phone B
#3001 @
“} Cizco 7960 1P phones
Phone C Phone D
¥Al01 ¥A002

The above diagram is representative of the various configurations used for testing.

As shown in the diagram above, an Alcatel 4400 PBX was connected via an ISDN E1 PRI link to a Cisco 6608-E1
Gateway, which in turn, was connected to an Ethernet switch. The interoperability testing involved Layers 1, 2 and
3 on the ISDN PRI link between a Cisco 6608-E1 and the PBX.

Layer 1 (Physical Layer)
The Alcatel 4400 PBX configuration screen for the E1 trunk interface is reached using both Alcatel Board and
Board\Digital Access menus, setting the E1 physical layer parameters.

Layers 2 & 3 (Q.921 and Q.931)

Layer 2 and 3 packet exchanges were monitored using an Acacia Clarinet protocol analyzer, bridged across the PRI
link in high impedance mode.

Layer 2 Q.921 packets were monitored to ensure that each PBX/6608-E1 software configuration properly exchanged
SABME/UA packets to initialize the ISDN link, and then RR packets were exchanged every 30 seconds.

Layer 3 Q.931 packets were monitored to ensure that the appropriate call setup/teardown packets were exchanged
for each configuration, and that the SETUP packets contained the mandatory Information Elements with the
necessary details, as well as optional IEs such as Calling Name and Number.

Telephone calls were made end-to-end in both directions through the Cisco 6608-E1 Gateway, and a check was made
to ensure that there was an audio path in both directions for each call.
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User/Network Settings

The Cisco 6608-E1 Gateway with ISDN protocol type setting of PRI-EURO supports both protocol sides by selecting
“Network/User” in the protocol side field when configuring the Gateway via CallManager.

The Alcatel 4400, supports both “USER” (slave) and “NETWORK?” (master) protocol sides.
The following options are of particular interest:
* Trunk interface type must be set to PRA2.

« Network/User options are set in the Board/Digital Access Options menu. Network mode must be set to Yes for
(Master/Network) or No - (Slave/User).

« Access Type must be set to T2.

* Q931 signal variant is used to determine Protocol type. This option was set to ISDN all countries.

Test Results

Testing was performed by Test Engineer(s): Samir Batio, August 14, 2001

Test Setup 1

Test configuration:

e PBX1 configured as ETSI, emulates Network

« Cisco 6608-E1 Gateway configured as PRI EURO, emulates User

Table 1 Test Setup 1 Switch and Gateway Settings

A\ atel 4400
He
Protoco ae 0 6608 D protoco pe
e g Protoco de Se g
ETSI/Network PRI EURO/User

Table 2 Basic Calls: (Enbloc Sending)

“Calling “Calling
Number” Name” “Called “Called
Passed to Passed to Number™ Name””

Final Final Passed to Passed to
Calls Made Call Comp? Destination? Destination? Orig. Side? Orig. Side?

Phone A to Yes Yes No Nol No 2
Phone C

Phone C to Yes Yes No Yes No

Phone A

1. CallManager is not sending “Connected Number” information in the connect message back to PBX.
2. Calling Name delivery and presentation features are not supported by the Alcatel ISDN PRI Link.
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Table 3 Call Transfers: (Supervised Local Transfers)

“Called “Called

Orig. Orig. Number” Name””
“Calling “Calling display on display on
Number”’ Name™ Orig. phone  Orig. phone
displayedon displayedon updated updated
Final Dest. Final Dest. after after

Calls Made Call Comp? phone? phone? transfer? transfer?

Phone C to Yes Yes No No No

Phone A Xfr

to Phone B

Phone A to Yes Yes No No No

Phone C Xfr

to Phone D

Table 4 Call Conferencing (Local)

Calls Made

Call Comp?

“Calling
Number’”
passed to
remaining
conferee
when the
conferencin
g phone
drops out?

“Calling
Name”™
passed to
remaining
conferee
when the
conferencin
g phone
drops out?

“Connected
Number™
updated on
Orig. Caller
phone
display
when a
conferee
drops out?

“Connected
Name™
updated on
Orig. Caller
phone
display
when a
conferee
drops out?

Phone C to Yes (A Drops out) (A Dropsout) (ADropsout) (A Drops out)
Phone A, Yes No No No

Phone A conf

Phone B

Phone C to Yes (C Drops out) (CDropsout) (D Dropsout) (D Drops out)
Phone A, No No No No

Phone C conf

Phone D

Phone A to Yes (C Dropsout) (CDropsout) (CDropsout) (C Dropsout)
Phone C, No No No No

Phone C conf

Phone D

Phone A to Yes (A Dropsout) (A Dropsout) (BDropsout) (B Dropsout)
Phone C, No No No No

Phone A conf

Phone B
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Table 5 Call Forward (Local)

Final Final
Forwardi Forwardi dest. dest.
Original Original ng ng “Connec ‘““Connec
“Calling “Calling “Called “Called ted ted
Number” Name”’ Number’” Name” Number” Name”
passed passed passed passed updated updated
to Final to Final to Final to Final at orig. at orig.
Dest.? Dest.? Dest.? Dest.? side? side?
Phone C Yes Yes No No No No No
to Phone
A fwd to
Phone B
Phone A Yes Yes No No No No No
to Phone
C fwd to
Phone D

Test Setup 2

Test configuration:
* PBX1 configured as ETSI, emulates User
* Cisco 6608-E1 Gateway configured as PRI EURO, emulates Network

Table 6 Test Setup 2 Switch and Gateway Settings

Alcatel 4400
Switch-type/

Protocol side Cisco 6608-E1 ISDN protocol-type/
setting Protocol-side Settings

ETSI / User PRI EURO/Network

The test results are identical as in Test Setup 1. Refer to the tables in Test Setup 1 for details.
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