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Introduction 

 
·  This application note provides interoperability information and documented configurations for a toll bypass solution using Cisco IOS Voice 

Gateways tunneling QSIG over SIP between two Avaya PBXs. The integration consists of two Cisco IOS Voice Gateways connecting to the 
Avaya PBXs using T1 QSIG trunks. The IOS gateways establish the QSIG connection between the two PBXs via SIP. Since QSIG is not 
dependant of the physical layer interface, this app note applies to both T1 and E1. This integration also demonstrates use of the 
Cisco Unified Border Element (CUBE) in the SIP connection between the two Cisco IOS Voice Gateways. Figure 1 shows the integration 
topology.   

·  Interoperability was verified using a single CUBE. In a production deployment, two CUBEs will be required: one at either side of the toll 
bypass network. Each CUBE is acting as a point of demarcation between the service provider network and the privately managed networks. 
The topology in Figure 1 reflects this deployment.  This application note includes a sample CUBE configuration that was used in the 
verification with a single CUBE.  It can be used as a guide in a production deployment with two CUBEs.  The outcome of limitations and 
features will not change with a second CUBE in the topology. However, modifications to CUBE and/or IOS Voice Gateway configurations 
are necessary to point VoIP dial-peers to the proper session target IP addresses, based upon the implemented dial plan.   

·  The following basic call and supplementary services features were verified: proper establishing and disconnecting of calls, calling name and 
number presentation and restriction, alerting name, call transfer (consult and blind), call forwarding (all, busy, and no reply), callback 
functionality, and voicemail access with MWI de/activation. All of the above features are tested with join or reroute schema in both internal 
(local) and external network. Please note that this document does not address performance and scalability, which are part of a broader criteria 
for a deployment-ready solution. 

 
·  This application note uses the C3825 and C3845 IOS-voice-gateway. However other Cisco voice gateways are also an option to use since the 

voice gateway implementation does not depend on the platform. Below is a list of Cisco platforms capable of voice gateway functionality 
and CUBE functionality: Care must be taken when selecting a voice gateway platform depending on the capacity and capability required 
for the intended deployment. 

- Cisco 1861 Integrated Services Router 
- Cisco IAD2400 Series Integrated Access Device 
- Cisco 2800 Series Integrated Services Routers 
- Cisco 3700 Series Multi-service Access Routers 
- Cisco 3800 Series Integrated Services Routers  
- Cisco AS5350XM Universal Gateway  
- Cisco AS5400XM Universal Gateway 
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Network Topology





 
 

 
Figure 1: Network Topology for Service Provider SIP Network 

 

Limitations 

The following section lists known limitations, caveats, or integration issues. 

·  Call Forwarding by Join, Local and Network/External: The Forwarding called numbers are not displayed on Final Destination phones 
and the Final Destination Connected numbers are not updated at the Original side. These are the normal behavior on Avaya digital 
display telephones. 

·  Call Forwarding by Reroute, Network/External: The Original Calling number and the Forwarding Called Name and Number are not 
displayed on Final Destination phone. Also, The Final Destination Connected Name and number are not updated at the Original side. 
This is the normal behavior on Avaya digital display telephones. 

 

System Components 

Hardware Components 

The following hardware components were used: 

·  Cisco IOS 3825 Voice Gateway 
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·  Cisco IOS 3845 Voice Gateway 

·  Cisco IOS 3825 Voice Gateway platform configured for Cisco Unified Border Element (CUBE) 

·  (2) Avaya S8500 PBXs with DS1 circuit packs 

·  (1) Octel Voice Mail System Version 4.1 

·  (4) Avaya digital station telephones 

Software Requirements 

The following software is required: 

·  Cisco IOS Voice Gateway 3825 Version 12.4(15)XZ 

·  Cisco IOS Voice Gateway 3845 Version 12.4(15)XZ 

·  Cisco IOS Voice Gateway C3825-IPVOICE-M Version 12.4(15)XZ for CUBE 

·  Avaya S8500 Communication Manager 4.0 

 

Features 

This section lists new and changed features and features that are not supported. 

Features Supported 

·  Basic Calls (Enbloc Sending) 

·  Basic Calls with proper disconnect method 

·  Calling Line (Number) Identification Presentation (CLIP) 

·  Calling Line (Number) Identification Restriction (CLIR) 

·  Calling Name Identification Presentation (CNIP) 

·  Calling Name Identification Restriction (CNIR) 

·  Connected Line (Number) Identification Presentation (COLP) 

·  Connected Line (Number) Identification Restriction (COLR) 

·  Connected Name Identification Presentation (CONP) 

·  Connected Name Identification Restriction (CONR) 

·  Alerting name 

·  Call Transfer blind  

·  Call Transfer Consultation 

·  Call Forward Unconditional by join (See Limitations) 

·  Call Forward Busy by join (See Limitations) 

·  Call Forward No Reply by join (See Limitations) 

·  Call Forward Unconditional by Reroute (See Limitations) 

·  Call Forward Busy by Reroute (See Limitations) 

·  Call Forward No Reply by Reroute (See Limitations) 
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·  Call Completion to Busy Subscriber (Call Back) 

·  Call Completion on No Answer (Call Back) 

·  Path replacement for trombone Call Transfer 

·  Voice Mail Access, leave a message and QSIG MWI Activate/Deactivate. 

Features Not Supported 

·  All tested features were supported 

 

Configuration 

This section contains configuration menus and commands, and describes configuration sequences and tasks 

Avaya S8500 Communications Manager 4.0: Switch 1 configuration  

Figure 1.   Uniform Dial Plan screenshot (1 of 1) 
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Figure 2.   AAR Analysis screenshot (1 of 1) 

 
 

Figure 3.   Designated Route Pattern (21) screenshot (1 of 1) 
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Figure 4.   System software version 

 
 

Figure 5.   System Parameters 
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Figure 6.   Signaling Group (14) screenshot (1 of 1) 
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Figure 7.   DS1 Board screenshot (1 of 2) 
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Figure 8.   DS1 Board screenshot (2 of 2) 

 

Figure 9.   QSIG trunk-group 14 configuration 
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Figure 10.   QSIG trunk-group 14 configuration cont’d 

 

Figure 11.   QSIG trunk-group 14 configuration cont’d 
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Figure 12.   QSIG trunk-group 14 configuration cont’d 

 

Figure 13.   QSIG trunk-group 14 configuration cont’d 
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Figure 14.   Avaya S8500 station 4116 and 4153 configurations cont’d 

 



 

 
© 2007 Cisco Systems, Inc. All rights reserved.  

Important notices, privacy statements, and trademarks of Cisco Systems, Inc. can be found on cisco.com 
Page 14 of 45 

 

Figure 15.   Avaya S8500 station 4116 and 4153 configurations cont’d 

 

Figure 16.   Avaya S8500 station 4116 and 4153 configurations cont’d 
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Figure 17.   Avaya S8500 station 4116 and 4153 configurations cont’d 

 

Figure 18.   Avaya S8500 station 4116 and 4153 configurations cont’d 
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Figure 19.   Avaya S8500 station 4116 and 4153 configurations cont’d 

 

 

Avaya S8500 Communications Manager 4.0: Switch 2 configuration 

Figure 20.   Uniform Dial Plan screenshot (1 of 1) 
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Figure 21.   AAR Analysis screenshot (1 of 1) 
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Figure 22.   Designated Route Pattern (21) screenshot (1 of 1) 

 
 

Figure 23.   System software version 
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Figure 24.   System Parameter 

 

 
 

Figure 25.   Signaling Group (14) screenshot (1 of 1) 
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Figure 26.   DS1 Board screenshot (1 of 2) 
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Figure 27.   DS1 Board screenshot (2 of 2) 

 

Figure 28.   QSIG trunk-group 14 configuration 
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Figure 29.   QSIG trunk-group 14 configuration cont’d. 
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Figure 30.   QSIG trunk-group 14 configuration cont’d. 

 

Figure 31.   QSIG trunk-group 14 configuration cont’d. 
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Figure 32.   QSIG trunk-group 14 configuration cont’d. 

 

 

 

Figure 33.   Avaya S8500 station 2116 and 2162 configurations 
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Figure 34.   Avaya S8500 station 2116 and 2162 configurations cont’d 

 

Figure 35.   Avaya S8500 station 2116 and 2162 configurations cont’d 
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Figure 36.   Avaya S8500 station 2116 and 2162 configurations cont’d 

 
 

Figure 37.   Avaya S8500 station 2116 and 2162 configurations cont’d 
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Cisco IOS Gateway #1 Configuration 

router2103#sh ver 

Cisco IOS Software, 3800 Software (C3845-IPVOICE-M), Version 12.4(15)XZ, RELEASE 

 SOFTWARE (fc2) 

Technical Support: http://www.cisco.com/techsupport 

Copyright (c) 1986-2008 by Cisco Systems, Inc. 

Compiled Fri 11-Apr-08 21:52 by prod_rel_team 

 

ROM: System Bootstrap, Version 12.3(11r)T1, RELEASE SOFTWARE (fc1) 

 

router2103 uptime is 1 week, 1 day, 21 hours, 45 minutes 

System returned to ROM by reload at 23:54:59 UTC Wed Apr 23 2008 

System image file is "flash:c3845-ipvoice-mz.124-15.XZ.bin" 

 

Cisco 3845 (revision 1.0) with 222208K/39936K bytes of memory. 

Processor board ID FHK0847F0W7 

2 Gigabit Ethernet interfaces 

24 Serial interfaces 

2 Channelized T1/PRI ports 

2 Channelized (E1 or T1)/PRI ports 

DRAM configuration is 64 bits wide with parity enabled. 

479K bytes of NVRAM. 

62720K bytes of ATA System CompactFlash (Read/Write) 

 

Configuration register is 0x2102 

 

router2103#sh run 

Building configuration... 

 

Current configuration : 1998 bytes 

! 

version 12.4 
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service timestamps debug datetime msec 

service timestamps log datetime msec 

no service password-encryption 

! 

hostname router2103 

! 

boot-start-marker 

boot-end-marker 

! 

card type t1 0 0 

! card type command needed for slot/vwic-slot 2/1 

logging message-counter syslog 

logging buffered 10000000 

! 

no aaa new-model 

no network-clock-participate slot 2 

network-clock-participate wic 0 

! 

ip cef 

! 

! 

! 

! 

no ip domain lookup 

multilink bundle-name authenticated 

! 

isdn switch-type primary-qsig 

! 

voice-card 0 

 no dspfarm 

! 

voice-card 2 

 no dspfarm 

! 

! 
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! 

voice service voip 

 allow-connections sip to sip 

 signaling forward rawmsg1 

! 

! 

archive 

 log config 

  hidekeys 

! 

! 

controller T1 0/0/0 

 framing esf 

 linecode b8zs 

 cablelength long 0db 

 pri-group timeslots 1-24 

! 

controller T1 0/0/1 

 framing esf 

 linecode b8zs 

 cablelength long 0db 

! 

! 

! 

! 

! 

interface GigabitEthernet0/0 

 ip address 172.20.192.103 255.255.255.0 

 duplex auto 

 speed auto 

 media-type rj45 

! 

interface GigabitEthernet0/1 

 no ip address 
                                                                 
1 Use this command to enables tunneling of QSIG raw messages (application-qsig) only. 
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 shutdown 

 duplex auto 

 speed auto 

 media-type rj45 

! 

interface Serial0/0/0:23 

 no ip address 

 encapsulation hdlc 

 isdn switch-type primary-qsig 

 isdn overlap-receiving 

 isdn incoming-voice voice 

 isdn global-disconnect2 

 isdn send-alerting 

 isdn bchan-number-order ascending 

 no cdp enable 

! 

no ip forward-protocol nd 

ip route 0.0.0.0 0.0.0.0 172.20.192.1 

! 

! 

ip http server 

! 

! 

! 

! 

control-plane 

! 

! 

! 

voice-port 0/0/0:23 

! 

! 

! 

! 
                                                                 
2 Use this command to allow passage of "release" and "release complete" messages end-to-end across the network 
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! 

dial-peer voice 2000 voip 

 destination-pattern 2... 

 signaling forward rawmsg1 

 session protocol sipv2 

 session target ipv4:172.20.192.213 

 codec g711ulaw 

! 

dial-peer voice 4000 pots 

 destination-pattern 4... 

 direct-inward-dial 

 port 0/0/0:23 

 forward-digits all 

! 

dial-peer voice 5050 pots 

 destination-pattern 50.. 

 direct-inward-dial 

 port 0/0/0:23 

 forward-digits all 

! 

! 

! 

line con 0 

 password cisco 

 logging synchronous 

 login 

 no activation-character 

line aux 0 

line vty 0 4 

 login 

! 

scheduler allocate 20000 1000 

                                                                 
3 For two CUBE configuration: 

Gateway#1. #dial_peer voice 2000 voip ; #“session target ipv4: <CUBE#1 IP address> 
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end 

 

router2103# 

 

Cisco IOS Gateway # 2 configuration 

gw192102#sh ver 

Cisco IOS Software, 3800 Software (C3825-IPVOICE-M), Version 12.4(15)XZ, RELEASE 

 SOFTWARE (fc2) 

Technical Support: http://www.cisco.com/techsupport 

Copyright (c) 1986-2008 by Cisco Systems, Inc. 

Compiled Fri 11-Apr-08 21:10 by prod_rel_team 

 

ROM: System Bootstrap, Version 12.3(11r)T2, RELEASE SOFTWARE (fc1) 

 

gw192102 uptime is 1 week, 1 day, 3 hours, 57 minutes 

System returned to ROM by power-on 

System image file is "flash:c3825-ipvoice-mz.124-15.XZ.bin" 

 

Cisco 3825 (revision 1.0) with 226304K/35840K bytes of memory. 

Processor board ID FTX0946A1BV 

2 Gigabit Ethernet interfaces 

24 Serial interfaces 

2 Channelized T1/PRI ports 

1 Channelized (E1 or T1)/PRI port 

2 Voice FXO interfaces 

DRAM configuration is 64 bits wide with parity enabled. 

479K bytes of NVRAM. 

62720K bytes of ATA System CompactFlash (Read/Write) 

 

Configuration register is 0x2102 

 

gw192102#sh run 

Building configuration... 

 

Current configuration : 2192 bytes 
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! 

version 12.4 

service timestamps debug datetime msec 

service timestamps log datetime msec 

no service password-encryption 

! 

hostname gw192102 

! 

boot-start-marker 

boot-end-marker 

! 

card type t1 0 2 

! card type command needed for slot/vwic-slot 1/0 

logging message-counter syslog 

logging buffered 100000000 

no logging console 

! 

no aaa new-model 

no network-clock-participate slot 1 

network-clock-participate wic 2 

! 

voice-card 0 

 no dspfarm 

! 

voice-card 1 

 no dspfarm 

! 

ip cef 

! 

! 

! 

! 

no ip domain lookup 

multilink bundle-name authenticated 

! 
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isdn switch-type primary-qsig 

! 

! 

! 

voice service voip 

 allow-connections sip to sip 

 signaling forward rawmsg1 

! 

! 

! 

! 

archive 

 log config 

  hidekeys 

! 

! 

controller T1 0/2/0 

 framing esf 

 linecode b8zs 

 cablelength long 0db 

 pri-group timeslots 1-24 

! 

controller T1 0/2/1 

 framing esf 

 linecode b8zs 

 cablelength long 0db 

! 

! 

! 

! 

! 

interface GigabitEthernet0/0 

 ip address 172.20.192.102 255.255.255.0 

 duplex auto 

 speed auto 
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 media-type rj45 

 no keepalive 

! 

interface GigabitEthernet0/1 

 no ip address 

 shutdown 

 duplex auto 

 speed auto 

 media-type rj45 

 no keepalive 

! 

interface Serial0/2/0:23 

 no ip address 

 encapsulation hdlc 

 isdn switch-type primary-qsig 

 isdn timer T310 120000 

 isdn overlap-receiving 

 isdn protocol-emulate network 

 isdn incoming-voice voice 

 isdn global-disconnect2 

 isdn send-alerting 

 no cdp enable 

! 

no ip forward-protocol nd 

ip route 0.0.0.0 0.0.0.0 172.20.192.1 

! 

! 

ip http server 

! 

! 

! 

! 

control-plane 

! 

! 
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! 

voice-port 0/0/0 

! 

voice-port 0/0/1 

! 

voice-port 0/2/0:23 

! 

! 

! 

! 

! 

dial-peer voice 4100 voip 

 destination-pattern 4... 

 signaling forward rawmsg1 

 session protocol sipv2 

 session target ipv4:172.20.192.214 

 codec g711ulaw 

! 

dial-peer voice 2100 pots 

 destination-pattern 2... 

 direct-inward-dial 

 port 0/2/0:23 

 forward-digits all 

! 

dial-peer voice 5050 voip 

 destination-pattern 50.. 

 session protocol sipv2 

 session target ipv4:172.20.192.215 

 codec g711ulaw 

 supplementary-service pass-through 

! 

! 
                                                                 
4 For two CUBE configuration: 
Gateway#2. #dial_peer voice 4100 voip ; #“session target ipv4: <CUBE#2 IP address> 
5 For two CUBE configuration. 
Gateway#2 : #dial_peer voice 5050 voip ; #“session target ipv4: <CUBE#2 IP address> 
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gateway 

 timer receive-rtp 1200 

! 

! 

line con 0 

 password cisco 

 logging synchronous 

 login 

 no activation-character 

line aux 0 

line vty 0 4 

 login 

! 

scheduler allocate 20000 1000 

end 

 

gw192102# 

 

Cisco Unified Border Element (CUBE) Configuration 

CUBE21#sh ver 

Cisco IOS Software, 3800 Software (C3825-IPVOICE_IVS-M), Version 12.4(15)XZ, REL 

EASE SOFTWARE (fc2) 

Technical Support: http://www.cisco.com/techsupport 

Copyright (c) 1986-2008 by Cisco Systems, Inc. 

Compiled Fri 11-Apr-08 21:10 by prod_rel_team 

 

ROM: System Bootstrap, Version 12.3(11r)T2, RELEASE SOFTWARE (fc1) 

 

CUBE21 uptime is 1 week, 1 day, 21 hours, 27 minutes 

System returned to ROM by reload at 22:56:36 UTC Wed Apr 23 2008 

System image file is "flash:c3825-ipvoice_ivs-mz.124-15.XZ.bin" 

 

Cisco 3825 (revision 1.0) with 224256K/37888K bytes of memory. 

Processor board ID FTX0946A1BT 

2 Gigabit Ethernet interfaces 



 

 
© 2007 Cisco Systems, Inc. All rights reserved.  

Important notices, privacy statements, and trademarks of Cisco Systems, Inc. can be found on cisco.com 
Page 38 of 45 

 

2 Channelized E1/PRI ports 

2 Channelized T1/PRI ports 

2 Voice FXS interfaces 

DRAM configuration is 64 bits wide with parity enabled. 

479K bytes of NVRAM. 

62720K bytes of ATA System CompactFlash (Read/Write) 

 

Configuration register is 0x2102 

 

CUBE21#sh run 

Building configuration... 

 

Current configuration : 1892 bytes 

! 

version 12.4 

service timestamps debug datetime msec 

service timestamps log datetime msec 

no service password-encryption 

! 

hostname CUBE21 

! 

boot-start-marker 

boot-end-marker 

! 

logging message-counter syslog 

logging buffered 10000000 

! 

no aaa new-model 

no network-clock-participate slot 1 

no network-clock-participate slot 2 

! 

voice-card 0 

 no dspfarm 

! 

voice-card 1 
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 dspfarm 

! 

voice-card 2 

 dspfarm 

! 

ip cef 

! 

! 

! 

! 

no ip domain lookup 

multilink bundle-name authenticated 

! 

! 

! 

! 

voice service voip 

 allow-connections sip to sip 

 signaling forward rawmsg1 

! 

! 

! 

archive 

 log config 

  hidekeys 

! 

! 

controller T1 1/0/0 

 framing esf 

 linecode b8zs 

! 

controller T1 1/0/1 

 framing esf 

 linecode b8zs 

! 



 

 
© 2007 Cisco Systems, Inc. All rights reserved.  

Important notices, privacy statements, and trademarks of Cisco Systems, Inc. can be found on cisco.com 
Page 40 of 45 

 

controller E1 2/0/0 

! 

controller E1 2/0/1 

! 

! 

! 

! 

! 

interface GigabitEthernet0/0 

 ip address 172.20.192.21 255.255.255.0 

 duplex auto 

 speed auto 

 media-type rj45 

! 

interface GigabitEthernet0/1 

 no ip address 

 shutdown 

 duplex auto 

 speed auto 

 media-type rj45 

! 

ip forward-protocol nd 

ip route 0.0.0.0 0.0.0.0 172.20.192.1 

! 

! 

no ip http server 

! 

! 

! 

! 

control-plane 

! 

! 

! 

voice-port 0/1/0 
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! 

voice-port 0/1/1 

! 

! 

! 

! 

! 

dial-peer voice 4100 voip 

 destination-pattern 4... 

 signaling forward rawmsg1 

 session protocol sipv2 

 session target ipv4:172.20.192.1036 

 codec g711ulaw 

 supplementary-service pass-through 

! 

dial-peer voice 2100 voip 

 destination-pattern 2... 

 signaling forward rawmsg1 

 session protocol sipv2 

 session target ipv4:172.20.192.1027 

 codec g711ulaw 

 supplementary-service pass-through 

! 

dial-peer voice 5050 voip 

 destination-pattern 50.. 

 session protocol sipv2 

 session target ipv4:172.20.192.1038 

                                                                 
6 For two CUBE configuration  
CUBE#1. #dial-peer voice 4100 voip. # session target ipv4:<Gateway#1 IP address>. 
CUBE#2.  #dial-peer voice 4100 voip; # session target ipv4:<CUBE#1 IP address> 
7 For two CUBE configuration  
CUBE#1 #dial-peer voice 2100 voip; # session target ipv4: <CUBE#2 IP address>. 
CUBE#2 #dial-peer voice 2100 voip; # session target ipv4: <Gateway#2 IP address> 
8 For two CUBE configuration  
CUBE#1 #dial-peer voice 5050 voip; # session target ipv4: <Gateway#1 IP address>. 
CUBE#2 #dial-peer voice 5050 voip; # session target ipv4: <CUBE#1 IP address> 
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 codec g711ulaw 

 supplementary-service pass-through 

! 

! 

! 

gatekeeper 

 shutdown 

! 

! 

line con 0 

 password cisco 

 logging synchronous 

 login 

 no activation-character 

line aux 0 

line vty 0 4 

 password cisco 

 login 

! 

scheduler allocate 20000 1000 

end 

 

CUBE21# 

 

Acronyms 

 

Acronym  Definitions 

Cisco IOS Cisco Inter-network Operating System 

PSTN Public switched Telephone Network 

CCBS  Call Completion to Busy Subscriber 

CCNR  Call Completion on No Reply 

CFB  Call Forwarding on Busy 

CFNR  Call Forwarding No Reply 

CFU  Call Forwarding Unconditional 

CLIP Calling Line (Number) Identification Presentation 
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Acronym  Definitions 

CLIR  Calling Line (Number) Identification Restriction 

CNIP  Calling Name Identification Presentation 

CNIR Calling Name Identification Restriction 

COLP  Connected Line (Number) Identification Presentation 

CUBE Cisco Unified Border Element (formerly Multi-Service IP-to-IP gateway, or Session Border 
Controller) 

PBX Private Branch Exchange 

RTP Real-Time Protocol 

SIP Session Initiation Protocol 
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Important Information 

THE SPECIFICATIONS AND INFORMATION REGARDING THE PRODUCTS IN THIS MANUAL ARE SUBJECT TO CHANGE 

WITHOUT NOTICE. ALL STATEMENTS, INFORMATION, AND RECOMMENDATIONS IN THIS MANUAL ARE BELIEVED TO BE 

ACCURATE BUT ARE PRESENTED WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED. USERS MUST TAKE FULL 

RESPONSIBILITY FOR THEIR APPLICATION OF ANY PRODUCTS. 

IN NO EVENT SHALL CISCO OR ITS SUPPLIERS BE LIABLE FOR ANY INDIRECT, SPECIAL, CONSEQUENTIAL, OR 

INCIDENTAL DAMAGES, INCLUDING, WITHOUT LIMITATION, LOST PROFITS OR LOSS OR DAMAGE TO DATA ARISING OUT 

OF THE USE OR INABILITY TO USE THIS MANUAL, EVEN IF CISCO OR ITS SUPPLIERS HAVE BEEN ADVISED OF THE 

POSSIBILITY OF SUCH DAMAGES. 
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