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Cisco 2651 - PBX Interoperability: NEC NEAX 2400 ICS PBX
with Analog FXS/FXO Interfaces to Cisco Call Manager as an
MGCP Gateway

Introduction
Thisis an application note for connectivity of the NEC NEAX 2400 ICS PBX with Cisco CallManager using Cisco C2651XM analog

FXS/FXO interfaces as an MGCP gateway. The network topology diagram shows end-to-end interoperability between the Cisco
CallManager connected to the PBX with Cisco C2651XM analog FXS and FXO voice ports linked as an MGCP gateway.

Connectivity is achieved first by using the analog FXS loop start voice port on the MGCP gateway to aloop start CO Trunk port on the
NEC NEAX 2400 ICS PBX. Then the analog FXO loop start voice port on the MGCP gateway is connected to aloop start phone line
(POTS) port on the NEC NEAX 2400 ICS PBX.

This feature supports Loop Start FXS in the Cisco CallManager 3.2 MGCP gateway configuration GUI.

Network Topology
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Limitations

- Loop Start is used as the Gateway FXS port does not support Ground Start in MGCP Mode.

- AnNEC NEAX 2400 ICS PBX analog POTS line does not support loop-break disconnect.

- FXS Ground Start Signaling typeis not supported on CCM MGCP Gateway configuration GUI.

- The C2651XM FXO port connected to the PBX POTS line answers the call (goes off-hook) before the dialed |P phone is answered.
PBX analog extension does not support disconnect supervision which causes trunk hand issues and long ring no answer times.

System Components

Hardware Requirements

- Cisco 2651XM Gateway with VIC 2FXO and VIC 2FXS
- Cisco Catalyst 3500 switch

- NEC NEAX 2400 ICS PBX

Software Requirements

- Cisco 10S Software Release 12.2(11)T

- PBX Software Release IMGx 6300 version J5.80 , Boot ROM version F01.00
- Cisco CalManager Release 3.2

Configuration

Configuring the NEC NEAX 2400 ICS PBX
Configure the PBX in the following order:

- Configure the route class data list
- Configure the analog CO trunk

- Configure the analog station

- Configure the digital station

Configuring the Route Class Data List

LRTD 02/ 12/ 03 18: 15 Cl SCO TEST FACI LITY

[ LRTD| Cl SCO TEST FACILITY 02/ 12/ 03 PAGE: 1

* ROUTE CLASS DATA LIST *

[ROUTE. 1 TO 1]

------- ROUTE NUMBER -------

CDN FUNCTI ON 1
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29 TELP 0

30 PAD 0
31 OGRL 0
32 ICRL 0
33 HD 0
34 GUARD 0
35 WNK 0
36 VAD 0
[ LRTD| C SCO TEST FACILITY 02/ 12/ 03 PAGE:

* ROUTE CLASS DATA LIST *

------- ROUTE NUMBER -------
CDN FUNCTI ON 1
37 CLD 0
38 FA 0
39 BC 0
40 TOM 0
41 TDWQ 0
42 TRSC 0
43 BT 0
44 PRV 0
45 AD 0
46 oW 0
47  TPQ 0
48 BL 0
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50 DPLY 0
51 ACD 0
52 2W 4w 0
53 FAAT 0
54 GWN 0
55 TCVA 0
56 SMDR3 0
57 HDT 0
58 cD 1
59 CCH 0
60 TC EC 0
61 | RE 0
62 SCR 0
63 LYERL 0
64  NET 0
65 I NT 0
66 DC 0
67 HKS 0
68  SCF 0
69 SMVDR4 0

LRTD END 02/12/03 18:16

Configuring the Analog CO Trunk (FXO)

Switch Position Description Setting

SW00 Make Busy Down
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SWo1 0-7 On = Make Busy Off

MBO-7 Off = Cancel Make Busy

SW02 0-7 On = Make Busy Off

MB8-15 Off = Cancel Make Busy
1 Termination Impedance Off
2 Termination Impedance Off
3 Termination Impedance Off

SWO or SW10 Termination 4 Termination Impedance Off

Impedance. Should be set by

user. Refer to NEC docs. 5 Fixed Off
6 Fixed Off
7 Fixed Off
8 Fixed Off
1 Fixed Off
2 Fixed Off
3 On = Call abandon if ringing Off

signa not received in 3 seconds.

Off = Cdll abandon if ringing
signa not received in 6 seconds

4 On = Circuit 0 used as paging Off
trunk. Circuit 1 cannot be used

for CO trunk
SW1or SWi11

Off = Circuit O used as CO
trunk. Circuit 1 can be used as

CO trunk.
5 Fixed Off
6 Fixed Off
7 Fixed Off
8 Fixed Off
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Configuring the Analog Stations (FXS)

Switch Position Description Setting
SWQ0 Make Busy Down
SW10 0-7 On = Compromise Off
LinesO-7 Off = 600 Ohms
Swii 0-7 On=Compromise Off
Lines8-15 Off = 600 Ohms
1 On = Immediateis not available
Off = Immediate is available
Sw12
2 On = Stutter dia toneisavailable On
Off = Message Waiting Lamp is available
On = Momentary Open Off
SW13
Off = Polarity Reverse
Configuring the Digital Stations
Switch Position Description Setting
SW00 Make Busy Down
1 On = APR-JAPA-J(devicefor analog | On
terminal connected to Dterm) not
Swol connected.
Off = APR-JAPA-Jis connected.
2 Fixed On
3 Fixed On
4 Fixed On
5 Fixed On
6 Fixed On
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7 On = 16ELC Mode On
Off = 8DLC Maode (only 8 circuits
can be used)
8 Fixed On
1 Fixed Off
2 Fixed Off
3 On = Call abandon if ringing signa not | Off
received in 3 seconds.
Off = Call abandon if ringing signal not
received in 6 seconds
4 On = Circuit 0 used as paging trunk. Off
Circuit 1 cannot be used for CO trunk
SW1or SW11
Off = Circuit 0 used as CO trunk.
Circuit 1 can be used as CO trunk.
5 Fixed Off
6 Fixed Off
7 Fixed Off
8 Fixed Off

Configuring Cisco CallManager
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MGCP Configuration

3 Cisco CallManager 3.2 Administration - MGCP Configuration - Microsoft Internet Explorer
J File Edit Wiew Favorites Tools Help |

GBak ~ = - & fal | Qhsearch  [F|Favorites £ History ||%v =]

Address I@ http/{ferengifCCMAdmiIn macpconfig. asp?iMGCP={60DBF795-56EE-44B62-BEDA-ACTDE5237E20F j @GU

Links

~ I ; i : Cisco SYSTEMS 2
Cisco CallManager Administration

For Cisco IP Telephowy Solutions

MGCP Configuration

Back to Find/List Gateways

Product: Cisco 26XX
MGCP : C2651XM_MGCP

Status: Ready

Update | Delete Feset Gateway Cancel Changes
MGCP Dormain Mame® |02851XM_MGCP
Description |02851XM_MGCP
Cisco CallManager Group™ |Defau|t j

Module in Slot 1 INM—ZV 'l

Sub-Unit 0 [Vicers =] (1/0/0) (L0
Sub-Unit 1 [Wcerxo =] (110 (1L

L |
Global ISDM Switch Type R =l
Switchback Timing* |Gracefu| =l
Switchback uptime-delay {min) |1D
Switchback schedule (hhimm) |12:DD x|
|&] Done ||| Lacal intranet
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Help

GBack ~ = - &) fal | Qhsearch (3 Favorites  CZHistory ||%v =

Address I@ ifCCMAdmintmacpmemnberconfig, asp?pkid={EC9300BA-0ABS-4BE3-A224-E9F | AE7 CCAISHeAction=UpdatefType=198MGCP={600BF 795-56EE-44B2-BBDA-ACTDES237B20 P ort=1 j @GD

L=
L oaan

Status: Ready

|

Updatel Deletel Feset Gateway | Cancel Changes

Gateway Information
Description

Device Pool™*

Calling Search Space
Media Resource Group List
Metwork Hold Audio Source
User Hold Audio Source
Location

Metwork Locale

Port Information

Prefix DN
Mum Digits™®

Expected Digits™®

* indicates required itemn

|A.ALN,-"S1,-"SUD,-"D@CZBS1><M_MGCP

|Default j
|< Mane » j
|< Mane » j
|< Mane » j
|< Mane » j
|< Mane » j
|< Mane » j

111

Back to MGCP Configuration
Back to Find/List Gateways

-

||| Lacal intranet
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FXS Port Configuration

sco CallManager 3.2 Administration - Directory Number Configuration - Microsoft Internet Explorer

File Edit ‘iew Fawvorites Tools  Help

SBack » = - &) fal | fsearch (3 Favorites £ History ||%v =]

Jﬂddress I@ http: f{Ferengif CCMAdmin/directorynumber, asp?MumPlanMaplD={0520EE 1 E-3F6A-4ESE-AFO7-31DESEAL 2049}

j 6>G0
Liriks
erm Route Plan Help =
o . s Cisto SysTeMs
Cisco CallManager Administration
For Cisco IP Telephony Solutions
H H H Configure Device
Directory Number Configuration ChALN/S /S UL/ G EE S et
Status: Ready
AALMfS1/SUDfO@C26...
vece {Port 1) Update | Delete | Feset Devices | Cancel Changes
Directory Number
Directory Murber® IQDDD
Partition |< Mane » vl
Directory Number Settings
Woice Mail Profile |< None > :Iv =
{Choose <MNone> to use default)
Calling Search Space I( MNone > vl
User Hold Audio Source I( Mane » j
MNetwork Hold Audio Source I( Mane » j
Call Waiting IDefauIt 'I
AUtD Answer IAuto Angwer Off j
Call Forward and Pickup Settings
Yoice Mail Destination Calling Search Space
Forward all [l I |< MNone > j
Forward Busy [ [ | <Mane > =] |
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ctory Number Configuration - Microsoft Internet Explorer

J File Edit Wiew Favorites Tools Help

J HBack + = - ° ﬁ| @Search (3| Favorites @History | @v =]

J Address I@ http:ffFerengifCCMAdmin/directorynumber , asp?MNumPlanMaplD={D520EB1E-3F6 A-4ESE-AFO7-31 DESEAL 2C49}

| tinks

Call Pickup Group |< Mane » vl

Line Settings for this Device

Value

Display (Internal Caller 1D l—
External Phone Mumber Mask l—
Message Waiting Lamp Policy lm
Line Text Label l—

Mot available an this

Disable Ring on This Line .
device,

* indicates required itern; changes to Line or Directory Mumber settings require restart.

Note:

If you are using a language other than English for Display (Internal Caller ID) or Line Text
Label text, make sure the correct character set (shown below) is selected. Text displays
incorrectly if the wrong characterset is selected. {English characters are included in all
character sets.)

Character Set |Western European (Latin)j
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MWetwork Hold sudio Source |< MNane > j =
Call Waiting Im
Auto Answer |Aut0 Answer Off j
Call Forward and Pickup Settings
Yoice Mail Destination Calling Search Space
Forward all r [ [<MNane > 7|
Forward Busy - [ [<MNone > =|
v [eore> 2

-

|| |2E Local intranet




o CallManager 3.2 Administration - Directory Number Configuration - Microsoft Internet Explorer

J File Edit Wiew Favortes Tools  Help |ﬁ

J GBack ~ = - &) ﬁ| Qhsearch  [F]Favorites £ History ||%v =1
JAddress I@ http:f fFerengifCCMAdmingdirectorynumber  asp?hlumPlaniMaplD={2851 EBCA-2BFa-4FF7-B53E-FI577 1 260062} j @Go
JLlnks

Application I—

Cisco SysTems

Directory Number Configuration Configure Devic

(A8 N/S1/SU0/I@C2E51KM MGCRY
Status: Ready

AALNFS1/SUDF1@C26... .
ek (Port 1) Update | Delete | Reset Devices | Cancel Changes

Directory Number

Directory Mumber® ISDD1
Partition I(None> vl

Directory Number Settings

1

<Mone »
{Choose <Nonex> to use default)

Calling Search Space I(None > vl

waice Mail Profile

User Hold Audio Source |< MNone > j

Metwaork Hold Audio Source |<N0ne > =l

Call Waiting Im

Auto Answer |Aut0 Angwer Of =l

Call Forward and Pickup Settings

Voice Mail Destination Calling Search Space

Faorward all r | | <None > ]

Forward Busy r | |< Mone > x| =
[&] Done [ EElecalintranet
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J File Help |
J GBack ~ = - &) fal | Qhsearch (3 Favorites  £ZHistory | - S
JAddress I@ http: fiferengi/CCMAdmIngdirectorynumber , asp?MumPlaniaplD={2851EBC5-2BF5-4FF 7-B53E-FI577 1 26DDB2} j @Go
| Links

Metwark Hold Audio Source |< MNone > j =]

Call Waiting IDefauIt 'l

AUto Answer |Aut0 Anzwer Off j

Call Forward and Pickup Settings

Yoice Mail Destination Calling Search Space

Forward all r [ [<None > |

Forward Busy O [ | <MNone > 7|

Forward Mo

Answer r [ | <MNone > 7|

Call Pickup Group I( MNane > vl

Line Settings for this Device

VYalue

Display (Internal Caller 1D I

External Phone Mumber Mask I

Message Waiting Lamp Policy  |Use System Palicy | x

Line Text Label l—

Disable Ring on This Line Not_a\.ranable an this

device,

* indicates required itemn; changes to Line or Directory Number settings require restart,

Mote:

If you are using a language other than English for Display {Internal Caller ID) or Line Text

Label text, make sure the correct character set (shown below) is selected. Text displays

incarrectly if the wrong characterset is selected. (English characters are included in all

character sets.)

Character Set |Western European (Latin)j
|&] Done || |2 Local intranet
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FXO Port Configuration

sco CallManager 3.2 Administration - Gateway Configuration - Microsoft Internet Explorer

J File Edit View Favorites Tools  Help |ﬁ
=Back ~ = - &) ﬁ| £ szarch Favorites  €&History ||%v =]

| Address [@] iiccmadminjmocpmenmberconfi. asp7pkid={7 CINAGIE-FEAC-4F 2D-9EDB-0CE4DEA0T A Hehction=LipdatefType=1B8MGCP={60DBF 795-56EE-44B2-BBDA-ACTDA52 3762 0kdPart=1 ¥ | @G0

Links

GISCo SYsTEMS

Cisco CallManager Administration
For Cisco IP Telephony Solutions

Gateway Configuration Back to MGCP Configuration
Back to Find/List Gateways
Slot 1/ Sub-Unit 0 Product : Cisco 26XX
ateway : _|
Q 1/0/0 2000 Gat ¥ D AALN/S1/SU1/0@C2651XM_MGCP
) Registration: Registered with Cisco GallManager 10.10.10.10
rfs 1071 SR, IP Address: 10.10.10.102
Slot 1/ Sub-Unit 1
g 17150 Status: Ready
g AL Update | Delete | Reset Gateway Cancel Changes
Gateway Information
Description |AALNIS1,’SU1;’D@CEBEMM_MGCP b
Device Poal* |Default j
Calling Search Space I( Mane » j
Media Resource Group List |< None » j
Metwork Hold Audio Source |< MNaone > j
User Hold Audio Source |< MNane > j
Location [<None> =]
Metwork Locale I( None > j
Port Information El
|&] Dane [ [ Local intranet
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J File Edit View Favorites Tools  Help |
J GBack ~ = - &) fal | Qhsearch (3 Favorites  CZHistory ||%v =
Jnddress |@ i{CCMAdmingmagcpmemberconfig, asp?pkid={7CH0AG3E-FEAC-4F2D-9EDE-0C 06406407 Ab ackion=UpdatetType=158MGCP={600BF 795-56EE-44B2-BEDA-ACTDES 237B2 0 &P ort=1 j 6o
| Links
T — =

Calling Search Space |< MNane > -

Media Resource Group List |< MNone > j

Metwaork Hold Audio Source |< MNone > j

User Hold sudio Source |< Mane » j

Laocation |< MNone > j

Metwark Locale |< MNone > j

Port Information

Part Direction™ |Elothways j

attendant DN™* ISDDD

Hookflash Timer {50-1550ms) I

* 50

Inter-digit Duration Timer |1DD

{50-500 ms)™

Input Gain (-6-14 db)* o

Cutput Attenuation (0-14 db) I3

*

* indicates required itemn

Back to MGCP Configuration
Back to Find/List Gateways

&] ||| Lacal intranet
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Route Pattern Configuration
/3 Cisco CallManager 3.2 Administration - Route Pattern Confi tion - Microsoft Internet Explorer

JFlIe Edit  Wiew Favorites Tools  Help

Configuring the Cisco 2651XM Router

C2651XM M3CP# show running config

Bui | di ng configuration...

Current configuration : 1954 bytes
!
version 12.2

service timestanps debug uptine
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J &Back - = - @) ﬁ| Qisearch [ Favorites £History ||%- =]
JAddress I@ http: fiferengif CCMAdmintroutepatternconfig, asp?phkid={4E0368DC-C 76 1-422E-56AA-A360D5 1 7FI99} j @Go
|Links
=
Cisco CallManager Admmistration PRI
For Cisco IP Telephony Solutions
Route Pattern Configuration
Add a New Route Pattern
Back to Find/List Route Patterns
Route Pattern: 5. XXXX
Status: Ready
Mote: Any update to this route pattern automatically resets the associated gateway/route list
Copy | Update | Delete | Cancel Changes |
Pattern Definition
Route Pattern® |E>¢<><><
Partition [<MNone > =l
Mumbering Plan* INorth American Mumbeting Plfj
Route Filter [<MNone > =l
Gateway/Route List* [AALN/S1/SU1/0@CZE5TXM_MGCP 7| (Edit)
Route Option & Route this pattern ¢ Block this pattern
¥ Provide Cutside Dial Tone [T Urgent Priority
Calling Party Transformations
[ Use Calling Party's External Phone Mumber Mask |
Calling Party Transform Mask I
Prefix Digits (Outgoing Calls) I
Called Party Transformations
Discard Digits |PreD0t j =

[ | |2 Local intranet



service tinmestanps | og uptine
no service password-encryption
!
host nane C2651XM M3CP
!
boot system fl ash: c2600-j s-ne. 122-
!
ip subnet-zero
1
no i p domai n | ookup
I
voi ce call carrier capacity active
|
|
voi ce cl ass custom cptone us-custo
I
|
ccm manager ngcp
ccm manager mnusi c-on-hol d
ccm manager config server 10.10.10
ccm manager config
fax interface-type fax-nai
nta receive maxi numrecipients 0
I
!
interface FastEthernet0/0
i p address 10.10. 10. 102 255. 255. 2
no i p nroute-cache
speed 100

full -dupl ex
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interface FastEthernet0/1
ip address 1.1.1.2 255.255.255.0

no i p nroute-cache
dupl ex auto

speed auto

|

ip classless

ip http server

!

!

dialer-list 1 protocol ip permt
!

!

call rsvp-sync

!
voi ce-port 1/0/0

!
voi ce-port 1/0/1

!
voi ce-port 1/1/0
ti m ng hookfl ash-out 50
!
voi ce-port 1/1/1

ti m ng hookfl ash-out 50

ngep
ngcp cal | -agent 10. 10. 10. 10 2427 service-type ngcp version 0.1
nmgcp dtnf-relay voip codec all node out - of - band
ngcp rtp unreachabl e tinmeout 1000 action notify
ngcp package-capability rtp-package
no nmgcp package-capability res-package
ngcp package- capabi lity sst-package
© 2002 Cisco Systems, Inc. All right reserved.

Important notices, privacy statements, and trademarks of Cisco Systems, Inc. can be found on cisco.com
Page 19 of 22



no ngcp tinmer receive-rtcp

mgcp sdp sinple

mgcp fax t38 inhibit

ngcp rtp payl oad-type g726r16 static

!

mgcp profile default

!

di al - peer cor custom

|

|

!

di al - peer voice 1 pots
appl i cati on ngcpapp
port 1/0/0

!

di al - peer voice 2 pots
appl i cati on ngcpapp
port 1/0/1

!

di al - peer voice 3 pots
appl i cati on ngcpapp
port 1/1/0

!

di al - peer voice 4 pots
appl i cati on ngcpapp
port 1/1/1

!

di al - peer voice 111 pots
appl i cati on ngcpapp
port 1/1/1

© 2002 Cisco Systems, Inc. All right reserved.
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di al - peer voice 100 pots
appl i cati on ngcpapp
port 1/0/0

!

di al - peer voice 101 pots
appl i cati on ngcpapp
port 1/0/1

!

di al - peer voice 110 pots
appl i cati on ngcpapp
port 1/1/0

|

|

line con O
exec-timeout 0 O

line aux O
exec-timeout 0 O

line vty 0 4
exec-timeout 0 O
password c
login

line vty 5 15

I ogin

end

Important Information

THE SPECIFICATIONS AND INFORMATION REGARDING THE PRODUCTSIN THISMANUAL ARE SUBJECT TO CHANGE
WITHOUT NOTICE. ALL STATEMENTS, INFORMATION, AND RECOMMENDATIONSIN THISMANUAL 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.
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