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·  This application note provides interoperability information and documented configurations using two Avaya S8500s to Cisco Unity via 
CUSP (Cisco Unified SIP Proxy) and PIMG (PBX IP Media Gateway).  A digital emulation connection is used between the Avaya 
S8500 and the PIMG.  The PIMG and Cisco Unified Communications Manager (CUCM) are connected to Cisco Unity via CUSP using 
SIP protocol. 

·  Interoperability was verified using a single CUSP.  The CUSP acts as a SIP proxy between the Avaya S8500 and IP media gateway 
networks and Cisco Unified Communications network, simplifying management of large SIP networks. The topology in Figure 1 reflects 
this deployment.  The deployment uses one dedicated SIP Unity port for all serviced PBX, and CUSP allows sharing of Unity ports 
across all PIMG gateways and Cisco Unified Communications Manager.  This application note includes the sample CUSP configuration 
that was used in the verification testing.  The sample configuration can be used as a guide in a production deployment with multiple 
CUSPs for load balancing and fail-over, which is not covered in this document.   

·  The following is a list of basic call and supplementary services features verified. Verification included testing using dial-in call 
establishment as well as using Cisco Unity Inbox feature to access the voicemail features:  proper establishing and disconnecting calls; 
call forwarding; message retrieval by Phone; message creation and transmission by Phone and Computer as recording device; out call 
notification; Follow Me; and Auto Attendant on call transfer.  Please note that this document does not address performance and 
scalability, which are part of a broader criterion for a deployment-ready solution. 

·  This application note uses the Cisco 3825 IOS Voice Gateways.  Below is a list of requirements to install a CUSP module: 

�  Deploys on ISR 38xx (Cisco 3800 Series Integrated Services Routers) 

�  NME-522-K9 or equivalent module 

�  Requires IOS 12.4(22)T or higher on router 



 

 
© 2008 Cisco Systems, Inc. All rights reserved.  

Important notices, privacy statements, and trademarks of Cisco Systems, Inc. can be found on cisco.com 
Page 3 of 62 

 

�������

��������������

��������������

��������������

�������
 




Figure 1.   Basic Call Setup 
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These are the known limitations, caveats, or integration issues. 

·  PIMG (Model name:  DMG1008DNI) requires version 6.0 to interoperate with Unity Inbox. 
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Hardware Components 

The following hardware was used: 

·  Cisco Catalyst 6500 

·  Cisco Catalyst 3560 series PoE-48 

·  Cisco Unified IOS gateway 3825 with NME-APPRE-522-K9 

·  CUCM server 

·  Avaya S8500 Communication Manager 
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·  Cisco Unified IP phones 7960 and 7961 

·  PIMG model:  PIMG80PBXDNI 

·  Cisco 7800 Series Media Convergence Servers (MCS) for Cisco Unity 

Software Components 

The following software was used: 

·  CUCM Release 7.0 

·  Cisco IOS Release version 12.4 (20)T 

·  CUSP version 0.0.0.12 (Please see footnotes1) 

·  PIMG version 6.0 

·  Cisco Unity Release 7.0 (2) 

·  Avaya Communication Manager Release 4.0 

��������������������������������
 




This section lists supported and unsupported features. 

Features Supported 

·  Digit Manipulation 

·  Basic Call Coverage – Call Forward 

·  Message Retrieval by Phone 

·  Message Creation and Transmission by Phone  

·  Message Retrieval by Phone   

·  Unity Inbox Message Creation and Transmission – Phone as Recording Device 

·  Unity Inbox Message Creation and Transmission – Computer as Recording Device 

·  Unity Inbox Message Retrieval – Phone Playback Device 

·  Unity Inbox Message Retrieval – Computer as Playback device 

·  Out Call Notification 

·  Follow Me 

·  Auto Attendant Call Transfer 

 

 

 

 

 

 

                                                                 
1 This CUSP version 0.0.0.12 is only available in testing environment.  For customer deployment, please use FCS release 1.1.1. 
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This section contains configuration menus and commands and describes configuration sequences and tasks. 

Configuring the Avaya S8500 Media Server 4.0:  

Avaya S8500 Software Version 
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Avaya Feature-Access-Codes 

 

Avaya System-Parameters 
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Avaya Hunt Group 
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Avaya PIMG Port Configuration (p1-p6) 
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Avaya PIMG Port Configuration (p2-p6) 

 

Avaya PIMG Port Configuration (p3-p6) 
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Avaya PIMG Port Configuration (p4-p6) 

 

Avaya PIMG Port Configuration (p5-p6) 
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Avaya PIMG Port Configuration (p6-p6) 
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Configuring the Dialogic (PIMG) 

PIMG version 

 

IP Setting 

 

TDM Configuration 
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Router Configuration 

 

 

 

 

TDM General Settings – (Pilot Number 2150) 
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TDM Port Enabling 
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VOIP General Settings (p1-p2) 
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VOIP General Settings (p2-p2) 
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VOIP Media Settings 

 

 

Configuring the Cisco 3825 router 

tonyc3825#sho run 

Building configuration... 

 

Current configuration : 2743 bytes 

! 

version 12.4 
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service timestamps debug datetime msec 

service timestamps log datetime msec 

no service password-encryption 

! 

hostname tonyc3825 

! 

boot-start-marker 

boot-end-marker 

! 

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

logging buffered 10000000 

no logging console 

enable password cisco 

! 

no aaa new-model 

no network-clock-participate wic 1 

ip cef 

! 

! 

! 

! 

multilink bundle-name authenticated 

! 

voice-card 0 

 no dspfarm 

! 

! 

! 

! 
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! 

archive 

 log config 

  hidekeys 

! 

! 

controller E1 0/1/0 

! 

controller E1 0/1/1 

! 

! 

! 

! 

! 

interface GigabitEthernet0/0 

 no ip address 

 shutdown 

 duplex auto 

 speed auto 

 media-type rj45 

! 

interface GigabitEthernet0/1 

 ip address 172.20.110.111 255.255.255.0 

 duplex auto 

 speed auto 

 media-type rj45 

! 

interface Integrated-Service-Engine1/0 

 ip unnumbered GigabitEthernet0/1 
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 service-module ip address 172.20.110.49 255.255.255.0 

 service-module ip default-gateway 172.20.110.1 

 no keepalive 

! 

ip default-gateway 172.20.110.1 

ip forward-protocol nd 

ip route 0.0.0.0 0.0.0.0 172.20.110.1 

ip route 172.20.110.49 255.255.255.255 Integrated-Service-Engine1/0 

! 

! 

ip http server 

! 

! 

! 

! 

control-plane 

! 

! 

! 

voice-port 0/3/0 

! 

voice-port 0/3/1 

! 

! 

! 

! 

gatekeeper 

 shutdown 

! 
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! 

line con 0 

 password cisco 

 login 

line aux 0 

line 66 

 no activation-character 

 no exec 

 transport preferred none 

 transport input all 

 transport output pad telnet rlogin lapb-ta mop udptn v120 

line vty 0 4 

 exec-timeout 0 0 

 password cisco 

 login 

! 

scheduler allocate 20000 1000 

! 

end 

 

 

Configuring the CUSP 

interop-CUSP(cusp)# show config active 

Building CUSP configuration... 

! 

server-group sip global-load-balance call-id 

server-group sip retry-after 0 

server-group sip element-retries udp 3 

server-group sip element-retries tls 1 
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server-group sip element-retries tcp 1 

sip dns-srv 

 enable 

 no naptr 

 end dns 

! 

no sip header-compaction 

! 

sip logging 

sip max-forwards 70 

sip network pimg standard 

 no non-invite-provisional 

 allow-connections 

 retransmit-count invite-server-transaction 9 

 retransmit-count invite-client-transaction 5 

 retransmit-count non-invite-client-transaction 9 

 retransmit-timer clientTn 64000 

 retransmit-timer serverTn 64000 

 retransmit-timer T4 5000 

 retransmit-timer T2 4000 

 retransmit-timer T1 500 

 retransmit-timer TU2 32000 

 retransmit-timer TU1 5000 

 end network 

! 

sip network unity standard 

 no non-invite-provisional 

 allow-connections 

 retransmit-count invite-server-transaction 9 
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 retransmit-count invite-client-transaction 5 

 retransmit-count non-invite-client-transaction 9 

 retransmit-timer TU1 5000 

 retransmit-timer TU2 32000 

 retransmit-timer T1 500 

 retransmit-timer T2 4000 

 retransmit-timer T4 5000 

 retransmit-timer clientTn 64000 

 retransmit-timer serverTn 64000 

 end network 

! 

no sip peg-counting 

! 

sip privacy service 

sip queue message 

 drop-policy head 

 low-threshold 80 

 size 2000 

 thread-count 20 

 end queue 

! 

sip queue radius 

 drop-policy head 

 low-threshold 80 

 size 2000 

 thread-count 20 

 end queue 

! 

sip queue request 
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 drop-policy head 

 low-threshold 80 

 size 2000 

 thread-count 20 

 end queue 

! 

sip queue response 

 drop-policy head 

 low-threshold 80 

 size 2000 

 thread-count 20 

 end queue 

! 

sip queue st-callback 

 drop-policy head 

 low-threshold 80 

 size 2000 

 thread-count 10 

 end queue 

! 

sip queue timer 

 drop-policy none 

 low-threshold 80 

 size 2500 

 thread-count 8 

 end queue 

! 

sip queue xcl 

 drop-policy head 
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 low-threshold 80 

 size 2000 

 thread-count 2 

 end queue 

! 

route recursion 

! 

sip tcp connection-timeout 240 

sip tcp max-connections 256 

! 

no sip tls 

! 

trigger condition 812-request 

 sequence 1 

  message request 

  remote-ip 172.20.175.254 

  end sequence 

 end trigger condition 

! 

trigger condition 812-response 

 sequence 1 

  message response 

  remote-ip 172.20.175.254 

  end sequence 

 end trigger condition 

! 

trigger condition call-from-pimg 

 sequence 1 

  in-network pimg 
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  end sequence 

 end trigger condition 

! 

trigger condition call-from-unity 

 sequence 1 

  in-network unity 

  message request 

  end sequence 

 end trigger condition 

! 

trigger condition md-refer-to-661 

 sequence 1 

  header REFER-TO first :661....@ 

  in-network unity 

  message request 

  method REFER 

  mid-dialog 

  end sequence 

 end trigger condition 

! 

trigger condition md-refer-to-759 

 sequence 1 

  header REFER-TO first :759....@ 

  in-network unity 

  message request 

  method REFER 

  mid-dialog 

  end sequence 

 end trigger condition 
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! 

trigger condition md-refer-to-812 

 sequence 1 

  header REFER-TO first :812....@ 

  in-network unity 

  message request 

  method REFER 

  mid-dialog 

  end sequence 

 end trigger condition 

! 

trigger condition md-request-from-759 

 sequence 1 

  message request 

  mid-dialog 

  remote-ip 172.20.8.55 

  end sequence 

 end trigger condition 

! 

trigger condition md-request-from-unity 

 sequence 1 

  in-network unity 

  message request 

  mid-dialog 

  end sequence 

 end trigger condition 

! 

trigger condition md-response-from-759 

 sequence 1 
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  message response 

  mid-dialog 

  remote-ip 172.20.8.55 

  end sequence 

 end trigger condition 

! 

trigger condition md-response-from-unity 

 sequence 1 

  in-network unity 

  message response 

  mid-dialog 

  end sequence 

 end trigger condition 

! 

trigger condition mid-dialog 

 sequence 1 

  mid-dialog 

  end sequence 

 end trigger condition 

! 

trigger condition pimg-661-request 

 sequence 1 

  message request 

  remote-ip 172.20.110.55 

  end sequence 

 end trigger condition 

! 

trigger condition pimg-661-response 

 sequence 1 
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  message response 

  remote-ip 172.20.110.55 

  end sequence 

 end trigger condition 

! 

trigger condition request-from-759 

 sequence 1 

  message request 

  remote-ip 172.20.8.55 

  end sequence 

 end trigger condition 

! 

trigger condition request-from-unity 

 sequence 1 

  in-network unity 

  message request 

  end sequence 

 end trigger condition 

! 

trigger condition response-from-759 

 sequence 1 

  message response 

  remote-ip 172.20.8.55 

  end sequence 

 end trigger condition 

! 

trigger condition response-from-unity 

 sequence 1 

  in-network unity 
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  message response 

  end sequence 

 end trigger condition 

! 

accounting 

 no enable 

 no client-side 

 no server-side 

 end accounting 

! 

route table pimg-table 

 key * target-destination 172.20.239.252:5060:udp unity 

 end route table 

! 

route table unity-table 

 key 661 target-destination 172.20.110.55:5070 pimg 

 key 812 target-destination 172.20.175.254:5070 pimg 

 key 759 target-destination 172.20.8.55:5070 pimg 

 end route table 

! 

policy normalization 661-request 

 header update DIVERSION first ^<tel: <tel:661 

 uri-component update FROM first user ^ 661 

 uri-component update request-uri uri <sip: <sip:Anonymous@ 

 end policy 

! 

policy normalization 661-response 

 uri-component update TO first user ^ 661 

 end policy 
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! 

policy normalization 759-request 

 header update DIVERSION first ^<tel: <tel:759 

 uri-component update FROM first user ^ 759 

 end policy 

! 

policy normalization 759-response 

 uri-component update TO first user ^ 759 

 end policy 

! 

policy normalization 812-request 

 uri-component update FROM first user ^ 812 

 uri-component update REMOTE-PARTY-ID first user ^ 812 

 uri-component update DIVERSION first user ^ 812 

 end policy 

! 

policy normalization 812-response 

 uri-component update TO first user ^ 812 

 end policy 

! 

policy normalization unity-md-request 

 uri-component update TO first user ^... "" 

 end policy 

! 

policy normalization unity-refer-to-661 

 uri-component update TO first user ^... "" 

 uri-component update REFER-TO first host-port all 172.20.110.55:5070 

 uri-component update REFER-TO first user ^... "" 

 end policy 
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! 

policy normalization unity-refer-to-759 

 uri-component update TO first user ^... "" 

 uri-component update REFER-TO first host-port all 172.20.8.55:5070 

 uri-component update REFER-TO first user ^... "" 

 end policy 

! 

policy normalization unity-refer-to-812 

 uri-component update TO first user ^... "" 

 uri-component update REFER-TO first host-port all 172.20.175.254:5070 

 uri-component update REFER-TO first user ^... "" 

 end policy 

! 

policy normalization unity-request 

 uri-component update TO first host-port all 172.20.8.55:5070 

 uri-component update TO first user ^... "" 

 uri-component update request-uri user ^... "" 

 end policy 

! 

policy normalization unity-response 

 uri-component update FROM first user ^... "" 

 end policy 

! 

policy lookup pimg-policy 

 sequence 1 pimg-table header request-uri uri-component uri 

  rule exact 

  end sequence 

 end policy 

! 
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policy lookup unity-policy 

 sequence 1 unity-table header request-uri uri-component user 

  rule prefix 

  end sequence 

 end policy 

! 

trigger routing sequence 3 policy unity-policy condition call-from-unity 

trigger routing sequence 2 policy pimg-policy condition call-from-pimg 

trigger routing sequence 1 by-pass condition mid-dialog 

trigger pre-normalization sequence 30 policy 812-request condition 812-request 

trigger pre-normalization sequence 20 policy 759-request condition md-request-from-759 

trigger pre-normalization sequence 10 policy 759-request condition request-from-759 

trigger pre-normalization sequence 40 policy 661-request condition pimg-661-request 

trigger post-normalization sequence 30 policy unity-md-request condition md-request-from-unity 

trigger post-normalization sequence 130 policy 759-response condition response-from-759 

trigger post-normalization sequence 21 policy unity-refer-to-812 condition md-refer-to-812 

trigger post-normalization sequence 20 policy unity-refer-to-661 condition md-refer-to-661 

trigger post-normalization sequence 120 policy unity-response condition md-response-from-unity 

trigger post-normalization sequence 160 policy 661-response condition pimg-661-response 

trigger post-normalization sequence 10 policy unity-refer-to-759 condition md-refer-to-759 

trigger post-normalization sequence 110 policy unity-response condition response-from-unity 

trigger post-normalization sequence 150 policy 812-response condition 812-response 

trigger post-normalization sequence 40 policy unity-request condition request-from-unity 

trigger post-normalization sequence 140 policy 759-response condition md-response-from-759 

! 

no server-group sip global-ping 

! 

sip record-route pimg udp 172.20.110.49 5070 

sip record-route unity udp 172.20.110.49 5060 
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sip listen unity udp 172.20.110.49 5060 

sip listen pimg udp 172.20.110.49 5070 

! 

end 

Configuring the CUCM 

System Version 

 

Route Patterns (p1-p3) 
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Route Patterns (p2-p3) 
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Route Patterns (p3-p3) 

 

Trunk Configuration (p1-p3) 
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Trunk Configuration (p2-p3) 
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Trunk Configuration (p3-p3) 
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SIP Trunk Security Profile Configuration 
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SCCP – Phone Configuration (p1-p4) 
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SCCP – Phone Configuration (p2-p4) 
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SCCP – Phone Configuration (p3-p4) 
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SCCP – Phone Configuration (p4-p4) 
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SCCP – DN Configuration (p1-p3) 
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SCCP – DN Configuration (p2-p3) 
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SCCP – DN Configuration (p3-p3) 
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SIP – Phone Configuration (p1-p5) 
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SIP – Phone Configuration (p2-p5) 
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SIP – Phone Configuration (p3-p5) 
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SIP – Phone Configuration (p4-p5) 
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SIP – Phone Configuration (p5-p5) 

 

SIP – DN Configuration (p1-p3) 
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SIP – DN Configuration (p2-p3) 
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SIP – DN Configuration (p3-p3) 
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Configuring the Cisco Unity 

Unity – Server 
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Unity – SIP Info 
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Unity Ports 
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Unity Advanced 
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Subscriber – Profile 
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Unity Subscriber Mailbox MWI 
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Acronym  Definition 

CUSP Cisco Unified SIP Proxy 

CUCM Cisco Unified Communications Manager 

PBX Private Branch Exchange 

MWI Message Waiting Indicator 

PIMG PBX IP Media Gateway 
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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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