Cisco SysTEMS

Application Note

Cisco 3640 Router - PBX Interoperability: NEC 2400 ICS PBX
with CallManager using T1 to an MGCP Gateway

Introduction

» This note describes the interoperability of the NEC 2400 ICS PBX, Cisco CallManager, and a Cisco 3640 router. Connectivity is achieved
by using the industry standard NI2 protocol. The signaling in the MGCP gateway is T1 PRI.

¢ The network topology diagram shows the end-to-end interoperability.

Network Topology
Figure 1. Network Topology
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Limitations

¢ Calling name delivery and presentation features are not supported by the NEC 2400 ICS PBX. Calling name is supported on the NEC IMX
platform using software release 9 or higher with the NI2 protocal.

¢ Calling number is displayed when calling in either direction as expected. The connected number is not displayed by CallManager or the
NEC PBX. Thiswas verified using an ISDN protocol analyzer.

¢ Though the NEC 2400 ICS PBX can be configured as either “network side” (master) or “user side” (slave), configuration as “network” is
not recommended. The NEC TAC center will not resolve a case presented with the NEC PBX configured as “network side.”
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System Components

Hardware Requirements

¢ Cisco 3640 Gateway with 2MFT T1 Port
e Cisco Cat6K switch

¢ NEC 2400 ICS PBX, PA-24PRTB

Software Requirements
* |OS software release “c3640-js-mz.122-2.XN.”
« PBX Software:  VERSI ON | SSUE DATE
J 05.80 00/06/20 (Generic)
F 01.00 96/04/26 (Boot ROM)

¢ Cisco CallManager Release 3.2
Configuration

Configuring the NEC 2400 ICS

The NEC PBX requires a substantial amount of programming and circuit card switch settings to properly install T1 PRI. It is beyond the scope
of this document to provide the entire configuration, therefore the NEC information below is mostly helpful for NEC techs. It is highly
recommended to have a NEC ISDN certified technician setup the NEC portion. Refer to the NEC 2400 PBX documentation for complete
configuration information.

Step 1. Install circuit card (PA-24PRTB) and set the switches.

Switch Position Description Settings
MB Make Busy Down
0 Internal Loop Back Off
1 External Loop Back Off
e 2 Payload Loop Back Off
3 Dch Control Block MBR Off
SENSE (Rotary) Protocol 1
0 = CCIS (NEC proprietary)
1=NI2
3 =1INS1500

5=AT&T (#4 & #5 ESS)

7 = Nortel DMS100/DMS250
A=Q.SIG

1 ON = Impedance 100 ohms ON

OFF = Impedance 110 ohms

SWO0 2 XMT XFMR Ground OFF
3 RCV XFMR Ground OFF
4 Fixed On ON
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Switch Position Description Settings

1 Digital PAD ROM Count OFF
Off =2 ROM chips on board
On = 3 ROM chips on board
SW1 2 Fixed On ON
3 ON = 24B OFF
OFF=23B +D
4 D-Channel Packet Service OFF
SW2 1 Equalizer ON
2 Equalizer ON
3 Equalizer ON
4 12/24 Multiframe ON
5 AMI/B8ZS ON
6 4K Data Link Control ON
7 4K Data Link Control OFF
8 Fixed ON ON
SW3 1 RMT Alarm OFF
2 RMT Alarm OFF
3 Fixed Off OFF
4 All “1” Supervision OFF
5 Fixed On ON
6 Fixed On ON
7 Fixed On ON
8 Fixed On ON
Sw4 1 Fixed Off (Protocol Selection) OFF
2 ON = User ON/OFF
OFF = Network
3 Dch Signal Logic OFF
4 Dch Speed Selection ON
5 Dch Speed Selection ON
6 Fixed On ON
7 Fixed On ON
8 Fixed On ON
SW5 1 PAD ON
2 PAD ON
3 PAD ON
4 PAD ON
5 PAD ON
6 PAD ON
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Switch Position Description Settings
7 PAD ON

8 Idle Code OFF

Step 2. Configure the route (ARTD). Below are the route settings found in ARTD. Route 7 isthe B channel and route 8 isthe

D channd.
[ LRTD] Cl SCO TEST FACI LI TY 02/ 05/ 10 PAGE: 3
* ROUTE CLASS DATA LIST *
------- ROUTE NUMBER -------
CDN FUNCTI ON 6 7 8 9 10
1 0SGS 0 2 2 2 2
2 ONSG 2 3 3 3 3
3 1SGS 0 2 2 2 2
4 | NSG 2 3 3 3 3
5 TF 3 3 3 3 3
6 TCL 4 4 4 4 4
7 UT 1 1 1 1 1
8 RLP 2 2 2 2 2
9 TOQ 0 0 0 0 0
10 SMDR 0 1 1 1 0
11 TD 0 0 0 0 0
12 DR 0 0 0 0 0
13 AC 1 1 1 1 1
14 TNT 0 0 0 0 0
15 LSG 13 12 13 12 13
16 SMDR2 0 0 0 0 0
17 HM 0 0 0 0 0
18 M 0 0 0 0 0
19 AN 0 0 0 0 0
200 D 0 0 0 0 0
21 VBB 0 0 0 0 0
22 MBW 0 0 0 0 0
23 TR 0 0 0 0 0
24 OC 0 0 0 0 0
25 R/L 0 0 0 0 0
26 RVSD 0 0 0 0 0
27 TL 0 0 0 0 0
28 ANS 0 1 1 1 0
29 TELP 0 0 0 0 0
30 PAD 7 4 7 4 7
31 OGRL 0 1 0 1 0
32 ICRL 0 1 0 1 0
33 HD 0 0 0 0 0
34 GUARD 0 1 0 1 0
35 WNK 0 0 0 0 0
36  VAD 0 0 0 0 0
37 CLD 0 0 0 0 0
38 FA 0 0 0 0 0
[ LRTD] Cl SCO TEST FACI LI TY 02/ 05/ 10 PAGE: 4

* ROUTE CLASS DATA LIST *
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------- ROUTE NUMBER -------

CDN FUNCTI ON 6 7 8 9 10
39 BC 0 0 0 0 0
40 TCM 0 0 0 0 0
41  TDWQ 0 0 0 0 0
42 TRSC 0 0 0 0 0
43 BT 0 1 1 0 0
44 PRV 0 0 0 0 0
45 A D 1 1 1 1 1
46 cw 0 0 0 0 0
47 TPQ 0 0 0 0 0
48 BL 0 0 0 0 0
49 TRKS 1 0 0 0 0
50 DPLY 1 1 0 1 0
51 ACD 0 0 0 0 0
52 2W 4w 0 0 0 0 0
53 FAAT 0 0 0 0 0
54 Gw 0 0 0 0 0
55 TCMVA 0 0 0 0 0
56 SMDR3 0 0 0 0 0
57 HDT 0 0 0 0 0
58 CD 0 0 0 0 0
59 CCH 0 0 0 0 0
60 TC/ EC 0 0 0 0 0
61 | RE 0 0 0 0 0
62 SCR 0 0 0 0 0
63 LYERL 0 0 0 0 0
64 NET 0 0 0 0 0
65 I NT 10 1 1 1 1
66 DC 4 4 4 4 4
67 HKS 0 0 0 0 0
68 SCF 0 0 0 0 0
69 SNVDR4 0 0 0 0 0
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Configuring Cisco CallManager

Step 1.  Configure the Cisco 3640 router for the MGCP gateway. Use the following screens as a reference.

<3 Cisco CallManager 3.2 Administration - MGCP Configuration - Microsoft Internet Explorer

== %]
J Eile Edit Mew Faworites Tools  Help

J Back ~ = - () il | Q) Search  [GelFavorites £ #History ||%v =]

J.ﬂ.c_ldress I@ http: fiklingonCCMAdmintmgcpronfig. aspFiMGCP={664EE AT 2-5D58-4A50-99E7 - 95 DE00Z SADAGH ﬂ 6)60 “ Links **

MGCP Configuration »

Back to Find/List Gateways

Product: Cisco 364X
MGCP : MGCP_3640

Status: Ready

Update | Delete Feset Gateway Cancel Changes
MGCP Damain Mame* JMGCP_3640
Description |MGCP Gateway
Cisco CallManager Group® IDefauIt j

Module in Slot O |< MNone » 'I
Module in Slot 1 |< MNone » 'I
Module in Slot 2 INM-E\-" 'I

Sub-Unit 0 [vicerxs =] (2/0/010 (2/0/1)
Sub-Unit 1 [Wicer<o =] 5/1/07 H (211 -
|@ Dang

[ |EEviocalitranet
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Cisco CallManager 3.2 Administration - MGCP Configuration - Microsoft Internet Explorer =8l x|

J Back ~ = - () il | Q) Search  [GelFavorites £ #History ||%v =]

J.ﬂ.c_ldress I@ httpiffklingon/CCMAdminimgcpeonfig, aspfiMGCP={664EEA3Z-8058-4450-0967 - 9806002 5AD AGT ﬂ 6)60 |JLinks =
Module in Slot 1 |< Mone » j 2l
Module in Slot 2 lm

Sub-Unit 0 [Wicer<s =] (20701 (2/0/1) A
Sub-Unit 1 [VIC2F<0 =] (2/1/0) T (2/1/1) T
Module in Slot 3 IWI
Sub-Unit O [\wIC-2MFT-T1 =] (3/0) (/1) D
(i
Global ISDN Switch Type [riz |
Switchback Timing™ IGracefuI ﬂ
Switchback uptime-delay {min} |1EI
Switchback schedule (hh:mm) |12:DD
* indicates reguired item
Back to Find/List Gateways
(3]

[ |EEviocalinbranet
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Step 2. Configure ISDN PRI. Use the following screens as a reference.

= Cisco CallManager 3.2 Administration - Gateway Configuration - Microsoft Internet Explorer 2] x|
J Eile Edit Mew Faworites Tools  Help |

J Back ~ = - () il | Q) Search  [GelFavorites £ #History ||%v =]

| address |@ ASEi3-46i4-4F 1 C-3106-B 3037 BEFETZE Huhction=LpdatefType=528iMGCP={664EEA32-BD5-4A50-9967-95060D28ADAG, | (@ Go “Links =

Gateway Configuration Back to MGCP Configuration [~

Back to Find/List Gateways

Product : Cisco 364X

Gateway : S3/DS1-0@MGCP_3640

Device Protocol: Digital Access PRI

Registration: Registered with Cisco CallManager 10.1.1.2
IP Address: 10.1.1.200

Status: Ready

Update | Delete | Reset Gateway | Cancel Changes
End-Paoint Mame™* |SSIDS1-D@MGCP_384D
Description ISS,:’DSFD@MGCP_SE%ID
Device Poal* |Defau|t j
Media Resource Group List |< Mane » j
Metwark Hald &udio Source |< Mane » j
User Haold 4udio Source |< Mane » j
Calling Search Space |< MNane > j
Location [<Mone > | hd|
& [ [ [EE Localintranet
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A Cisco CallManager 3.2 Administration - Gateway Configuration - Microsoft Internet Explorer 2] x|
J Eile Edit Mew Faworites Tools  Help |

J Back ~ = - () il | Q) Search  [GelFavorites £ #History ||%v =]

| address |@ ASEi3-46i4-4F 1 C-3106-B 3037 BEFETZE Huhction=LpdatefType=528iMGCP={664EEA32-BD5-4A50-9967-95060D28ADAG, | (@ Go “Links =

Load Information | =]
Channel Selection Order* ITop Dawn ﬂ
Protocal Side* |User j
Caller 1D DN |

Calling Party Selection™ |Originator j
Channel IE Type™ |Use Murnber when 18 j
MCDM Channel Number Extension Bit -

Set to Zero**

Interface Identifier Present™®™* O

Interface Identifier Yalug*™* ID

Display IE Delivery =

Redirecting Murmber IE Delivery - ri

Outbound

Redirecting Mumber IE Delivery - r

Inbound

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

Delay between restarts {1/8 sec
ticks)

Murn Digits* 23 =l =
& l_l_ EI;'{_ Local intranet

f4
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Cisco CallManager 3.2 Administration - Gateway Configuration - Microsoft Internet Explorer

J Eile Edit Mew Faworites Tools  Help

J Back ~ = - () il | Q) Search  [GelFavorites £ #History ||%v =]

| address |@ ASEi3-46i4-4F 1 C-3106-B 3037 BEFETZE Huhction=LpdatefType=528iMGCP={664EEA32-BD5-4A50-9967-95060D28ADAG, | (@ Go “Links =

Sig Digits W 2l
Prefix DM |
Presentation Bit* IAIIDwed ﬂ
Eﬁﬂﬁgﬁﬁity 13 UL ({790 |Cisco Callkdanager j
Eﬁﬂ:fwﬁw IE number type |Cisco Calltdanager j
Called Mumbering Plan* ICiSCD Calltdanager ﬂ
Calling Numbering Flan* ICiSCD Calltdanager ﬂ
PEI Protocol Type* IPRI M2 ﬂ
Sgnd Extra Leading Character In v
DisplayIE* **
Inhibit restarts at PRI initialization W
Enable status poll O
Mumber of digits to strip™ |D j
Metwaork Locale |< Mane » j
Setup non-ISDM Progress Indicator -
IE Enable®***
=

[ |EEviocalinbranet
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A Cisco CallManager 3.2 Administration - Gateway Configuration - Microsoft Internet Explorer 2] x|

J Eile Edit Mew Faworites Tools  Help |

J Back ~ = - () il | Q) Search  [GelFavorites £ #History ||%v =]

| address |@ ASEi3-46i4-4F 1 C-3106-B 3037 BEFETZE Huhction=LpdatefType=528iMGCP={664EEA32-BD5-4A50-9967-95060D28ADAG, | (@ Go “Links =

Enahle status pall (| =
Mumber of digits to strip* |U j
Metwark Locale |< Mane » j

Setup non-1SDM Progress Indicator r
IE Enahle****

Line Coding* [Bazs R
Framing* |ESF j
Clock* |E:-cternal j

* indicates required item
** applicable to DMS-100 protocol anly
#4% applicable to DMS-100 protocol and DMS-250 protocol only

*##%% may be required to force ringback from some PBXs

Back to MGECP Configuration
Back to Find/List Gateways

& l_l_ (2E Local inkranet
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Step 3. Configure the route pattern. Use the following screens as a reference.

o CallManager 3.2 soft Internet Explorer

J Eile Edit Mew Faworites Tools  Help

J Back ~ = - () il | Q) Search  [GelFavorites £ #History ||%v =]

J Address I@ httpaffklingon/CCMAdminfroutepatternconfig, asp?plkid={A4F20146-4516-452E-82A5-26FFFO7 23031}

Appli

< —~ j S ’ Ciseo SYSTEMS
Cisco CallManager Administration
For Cisco IP Telephony Solutions

Route Pattern Configuration

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

Route Pattern: 6.XXXX

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

Copy | Update | Delete | Cancel Changes |

Pattern Definition o

Route Pattern® |E>0¢0<

Partition |< Mone > j

Mumbering Plan* |N0rth Ametican Mumbering Plfj

Route Filter |< Mone > j

Gateway/Route List* | 53/D51-0@MGCP_3640 =l Edity

Route Optian & Route this pattern " Block this pattern =l
&) pone D BEedinane:
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/3 Cisco CallManager 3.2 Administration - Route Pattern Configuration - Microsoft Internet Explorer 2] x|
J Eile Edit Mew Faworites Tools  Help |

J Back ~ = - () il | Q) Search  [GelFavorites £ #History ||%v =]

| address |@ http:fikingon)CCMAdminiroutepatternconfiq. asprpkid={A4F2014B-A516-452E-02A5-26FFFO72303 1 | @as “Links =
Partition |< Mone > j [~
Mumbering Plan* |N0rth Ametican Mumbering Plfj
Route Filter |< Mone > j
Gateway/Route List* | 53/D51-0@MGCP_3640 =l Edity
Route Option & Route this pattern " Block this pattern
¥ Provide Outside Dial Tone [T Urgent Priority

Calling Party Transformations

[T Use calling Party's External Phone Number Mask

Calling Party Transform Mask |

Prefix Digits {Outgoing Calls) |
Called Party Transformations

Discard Digits IPreDot j

Called Party Transform Mask |

Prefix Digits {Outgoing Calls) |
* indicates required item.

-

|€] Done l_l_ EI;'-T. Local inkranet

Configure the Cisco 3640 Router
» The following sample output shows the router configuration for interoperability with the PBX.

MGCP_3640# sh runni ng- conf
Using 2266 out of 129016 bytes
|

version 12.2

no parser cache

no service single-slot-rel oad-enabl e
servi ce tinestanps debug uptine
service tinestanps |og uptine

no service password-encryption

no service dhcp

|

host name MGCP_3640

!

logging rate-limt console 10 except errors
|

voi ce-card 1

!

voi ce-card 3

!

i p subnet-zero

!

no i p dhcp-client network-discovery

mgep . .
nmgcp call -agent 10.1.1.2 2427 service-type ngcp version 0.1
mgcp dtnf-relay voip codec all npde out - of - band

mgcp rtp unreachabl e tineout 1000 action notify

nmgcp nodem passt hrough voi p node cisco

nmgcp sdp sinple
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nmgcp package-capability rtp-package
nmgcp package-capability sst-package
no ngcp tinmer receive-rtcp

no ngcp explicit hookstate

isdn switch-type primary-n

call rsvp-sync

|

ccm manager ngcep

ccm manager nusi c-on-hol d

ccm manager config server 10.1.1.2
ccm manager config

|

éontroller E1 1/0

pri-group tineslots 1-31 service ngcp
|

éontroller El1 1/1
|

éontroller T1 3/0
fram ng esf
l'i necode b8zs

pri-group tineslots 1-24 service ngcp
|

controller T1 3/1

fram ng sf

| i necode am

|
nterface Ethernet0/0
i p address 10.1.1.200 255.255.255.0
no i p nroute-cache
hal f - dupl ex

nterface Ethernet0/1

ip address 171.69.231. 23 255. 255. 255.0

no i p nroute-cache
hal f - dupl ex

nterface Serial1/0: 15

no i p address

no | oggi ng event I|ink-status
isdn switch-type primry-net5
i sdn i ncom ng-voice voice

i sdn T310 4000

i sdn bind-13 ccm nanager

no cdp enabl e

nterface Serial 3/0:23

no ip address

no | oggi ng event I|ink-status
isdn switch-type primry-n
sdn protocol -enul ate network
sdn i ncom ng-voi ce voice
sdn T306 30000

sdn T310 40000

sdn bind-13 ccm nanager

no cdp enabl e

|

ip classless

no ip http server

|

énnp-server manager
Loice-port 1/0: 15
Loice-port 2/0/0
Loice-port 2/0/1
?oice-port 2/1/0

Voice-port 2/1/1
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voi ce- port 3/0:23

!

di al - peer cor custom
|

dial-peer voice 1 pots
application ngcp

!

di al - peer voice 3 pots
appl i cation ngcpapp
port 2/0/1

!

di al - peer voice 2 pots
appl i cation ngcpapp
port 2/0/0

|

dial-peer voi ce 999200 pots

appl i cation ngcpapp
port 2/0/0
|

di al - peer voice 9991015 pots

appl i cation ngcpapp
port 1/0:15
|

di al - peer voi ce 9993023 pots

appl i cation ngcpapp
port 3/0:23
|

line con O
line aux 0O
line vty 0 4
login

|

end

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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