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Introduction

This document provides a typical network deployment of Communication Server 1000
(CS1000) utilizing the BT Business SIP Trunking product offering. It is not possible

to document every possible variation of configuration and this document should serve as
general guidelines. Further information may be obtained from your Nortel support
representative.

The CS1000E system is configured as a non-registered SIP endpoint on the BT
network. The example below is based upon using Public IP addresses for the sets and
TLAN, and private IP addressing for the ELAN. Should Private IP addressing be utilized
in the entire enterprise network, a SIP aware Firewall such as an ALG or SBC will be
required for both SIP & RTP NAT/PAT.

The CS1000 does not use SIP Redirect or Proxy for Carrier SIP trunking, the SIP Virtual
Gateway is simply provisioned with the SBC as the static SIP endpoint of the SIP Trunk.
The software and patch lineup for the configuration is as follows:

Call Server Software i 5.00W

Patches i Latest DEPLIST

PLUGIN - 4, 14, 15, 22, 27, 59

Signaling Server Software - 5.00.31

Patches T Latest DEPLIST, MPLR22452, MPLR26057, MPLR26072,MPLR25982
MPLR22452:Multi Fix and no MCDN on SIP

MPLR26057:FAX call

MPLR26072:Invite within the session SDP

MPLR25982:No speech path if 183 comes before 180

Users will have to utilize Enterprise Configurator (EC) to determine what specific
hardware & software changes will be required prior to configuring the CS1000 to use SIP
trunking to BT. Given the flexibility in deploying the CS1000 a standard system Bill

of Materials cannot be provided.
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Lab Network Diagram

Network Diagram

BT Network
Public Addressing

ACME CORE
SBC
213.213.83.151

5SS Sip GW Node IP
172.20.10.131
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Deployment Options

There are a number of possible engineering options to consider when deployed SIP based trunking. The
two main considerations that affect hardware and patching are redundancy and Private Networking
requirements.

ISP1100 servers are shown in the diagrams below, but COTS and CP-PM servers can be used as well.

Figure 1 below depicts the simplest deployment model, utilizing one or more Signaling Servers to provide
Telephone Proxy and SIP GW capability. The single Node configuration would have TPS and SIP GW
applications enabled for all servers in the Node. The engineering rules for co-resident TPS and SIP GW
would apply. Patching on the Signaling Servers would consist of the current DEPLIST plus the required
patches to support BT lItaly SIP Trunking. Private Networking to other Nortel products or Nortel Developer
Partner products is not supported due the changes the BT ltaly specific patches introduce to the SIP
signaling.

N

C31000 Call
Server

BT Haly
Newvork

Signaling Server
Mode A Leader

Signaling Server
Mode A Follower
ifor redundancy)

Figure 1 - Stand-Alone Communication Server and BT Italy Sip Trunking
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In environments that will experience call rates that would exceed the co-resident TPS/SIP GW
engineering recommendations, the TPS and SIP GW functionality must be split apart into different Nodes.
See Figure 2 as an example where Node A is configured for TPS and is patched with the current
DEPLIST. Node B is configured with SIP GW only and is patched with the current DEPLIST plus the
patches required to support BT lItaly SIP Trunking.

Note: When creating a new Node on a separate Sig Server, remember to configure a dedicated D-
Channel for each Node to communicate to the Call Server.

Figure 2 -

Il e

Signaling Server

Mode A Leader

Signaling Server
Mode A Follower ’
{for redundancy) #

s

Signaling Server

MNode B Leader

Signaling Server
Mode B Follower
(for redundancy)

Stand-Alone Communication Server and BT Italy Sip Trunking for High Call Volume
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The deployment options become more complex when additional Call Servers or SIP Applications are
introduced behind the CS1K., such as SIP DECT, OCS, ICP etc.

See Figure 3 for an example utilizing SIP Private Networking to a BCM and a SRG.

Node A is configured for TPS and SIP GW, and patched with the current DEPLIST. Node B is configured
with SIP GW only and is patched with the current DEPLIST plus the patches required to support BT Italy
SIP Trunking.

Note: A deployment using SIP Public trunking and H.323 Private Networking is not recommended due to
limitations that occur when translating between the 2 protocols.

Note: When creating a new Node on a separate Sig Server, remember to configure a dedicated D-
Channel for each Node to communicate to the Call Server.

C51000
Call Server

Signaling Server
MNode A Leader

Signaling Server
Mode A Follower
{for redundancy)}

[

i |

Signaling Server
Mode B Leader

Signaling Server
Mode B Follower
{for redundancy)

Figure 3 - Multiple Call Server with Tandem to BT lItaly Sip Trunking
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Element Manager Configuration

The following configuration examples are based upon the network deployment as detailed
above.
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T38 is disabled on the BT network, so must it also be disabled in the CS1K. To
do so, V.21 is turned off in the codec profile.
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2 Element Manager - Microsoft Internet Explorer

Ele Edt View Favortes Tools Help

eaack v -\_;l E @ (h pSearch *Favur\tes @ D/:?v :5\,'.. " | \_J ﬁ

Address | (@] hetp:}j172.20.10,130/cgilpwd cgi v|BJeo ks

NKIRTEL CS 1000 ELEMENT MANAGER

] FAX packet size i)
- Virtual Terminals =EeE ETD Select
- Bookmarks Codec Name G711
- System
+Alarms Voice payload size ( mstframe 1
- Maintenance
+Core Eguipment Voice playout {jitter buffer) nominal delay
- Eegpmral‘fq“inmem ations may cause changes to maximal delay settings
- P Metworl
-Modes: Servers, Media Cards Voice playout (jitter buffer) maximum delay
-Maintenance and Reports
- Media Gateways -Codec G729A Select
-Zones
- Host and Route Tables oL U e
- Network Address Translation Voice payload size ( msiframe )
- Qo8 Thrasholds
- Personal Directaries Vaoice playout (jitter buffer) nominal delay
+Interfaces ations may cause changes to maximal delay settings
-Engineered Values
+Emergency Services Voice playout {jitter buffer) maximum delay
+ Geographic Redundancy
+ Sofware L VAD []
- Customers Codec 67234
+
-Routes and Trunks . select []
- Routes and Trunks +Codec  T38 FAX Selact m
-D-Channels
- Digital Trunk Interface +00S
- Dialing and Numbering Plans +LAN configuration
- Electronic Switched Metwork
- Metwork Routing Service - +SNTP
ac ST | 3 +Virtual Trunk Network Health Monitor configuration v
&) D Internet

The BT network supports both g.711 and g.729, with the preference set to
g.729.
The Fax packet size is set to 20 to match the network also.
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23 Element Manager - Microsoft Internet Explorer

Edit Favorites  Todls

Qe - ©  [¥) [@ T Psach Frroies € (-1 B [JE

Address | @] hetp:}j172.20.10,130/cgilpwd g

NKIRTEL

CS 1000 ELEMENT MANAGER

£

-Home
~Links
- Virtual Terminals
- Bookmarks
- System
+Alarms
- Maintenance
+Caore Equipment
- Peripheral Equipment
- IP Network
-Dlodes: Servers, Media Cards
-Maintenance and Reports
-Media Gateways
-Zongs
- Host and Route Tables
- Network Address Translation
- Qo8 Thrasholds
- Personal Directaries
+Interfaces
-Engineered Values
+Emergency Services
+ Geographic Redundancy
+Software =
- Customers
-Routes and Trunks
- Raoutes and Trunks
-D-Channels
- Digital Trunk Interface
- Dialing and Numbering Plans
- Electronic Switched Metwork
- Metwork Routing Service

| @

[£4

-00S
Diffserv Codepoint{DSCP) Control packets (0-83)
Diffserv Codepoint{DSCP) Voice packets (0-83)
Enable 802.10 support []
s0210Bitsvaue @02.1ph |- | oy
~LAN configur ation
E LAN (ELAN)

Call server IP address |172.22.98131

Unistem Signaling port 15000

Broadcast port |15001 (1024 - 65535 )
Telephony LAN (TLAN) configuration

Unistem Signaling port 5000

RTP/RTCP Starting port |5200 (1024 - 65535 )
Embedded LAN {ELAN} Routes

Host Table

DNS Servers

Primary DNS Server IP address |0.0.0.0
Alternate DNS Server1 IP address |0.0.0.0
S, S T —

v|BJeo ks
~

|3

(B[

& Internet

Diff Serv is required for the network, and the default values in the system are correct.
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23 Element Manager - Microsoft Internet Explorer

Fle Edt View Favorites Tools Help {3
Qo - O @ @ ;h ﬁsﬁrch *{n\?Fawntes &4 Ef{- :_\, B
Address | @] hetp:}j172.20.10,130/cgilpwd g Go  Links

—Home ~ -SIP GW Settings ~
-Links TLS Security
- Virtual Terminals
_ Bookmarks Security Policy | Security Disahled
- System "
- Mainienance Client Authentication
+Caore Equipment
- Peripheral Equipment Re-negotiation
- IP Network
-Dlodes: Servers, Media Cards X.509 Certificate Authentication
- Maintenance and Reports - _
_Media Gateways Primary Proxy or Re-direct Server
- Zones Primary Proxy or Redirect (TLAN) IP address |213.213.83.151
- Host and Route Tables
- Network Address Translation
- Q03 Thresholds Gt
- Personal Directaries Supports Registration []
+Interfaces
-Engineered Values Primary CDS Proxy or Re-direct server flag []
+Emergency Services
+ Geographic Redundancy Transport Protocol
+ Software L ,
B Secondary Proxy or Re-direct Server
- Routes and Trunks Secondary Proxy or Redirect (TLAN) IP address |0.0.0.0
- Raoutes and Trunks
-D-Channels Port 5060 n
- Digital Trunk Interface
- Dialing and Numbering Plans Supports Registration []
- Electronic Switched Metwork
- Network Routing Service 2 Secondary CDS Proxy or Re-direct server flag []
£ | & Transnort Protocol [LUNP 4
&) B Internet

The primary Proxy server is the Acme SBC IP address. All calls are routed to the SBC,
then to the BT network.

BT also requires different port configuration, with all services fully operational on each
port. This is not the typical 5060 port but is dependent on the port assigned by BT.
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23 Element Manager - Microsoft Internet Explorer

Fle Edt View Favorites Tools Help {3
Qe - ©  [¥) [@ T Psach Frroies € (-1 B [JE
Address | &] http:jf172.20.10.130/cailpwd cgi Links

NKIRTEL CS 1000 ELEMENT MANAGER

-Home ] -Signaling Server 172.22.98.132 Properties -
~Links
- Virtual Terminals LD Ly
- Bookmarks Type CPPM
- System
+ Alams Embedded LAN (ELAN) IP address |172.22.98.132 *
- Maintenance
+Core Equipment Embedded LAN (ELAN) MAC address | 00:1kbatd:17:06 .
- Peripheral Equipment
ZIP Metwark Telephony LAN (TLAN} IP address | 1722010130 0
-Dlodes: Servers, Media Cards
_ Mainterance and Repots Telephony LAN (TLAN) gateway IP address |172.20.10.1
-Media Gateways
- Host and Route Tables
- Network Address Translation H3231ID |cs1000
- Qo8 Thrasholds
- Personal Directaries Enable Line TPS
+Interfaces
- Engineered Values Enable IP Peer Gateway (Virtual Trunk TPS) | SIF only v
+Emergency Senvices It Telephony LANCTLAN) IP address and Telephony LANCTLAN) gateway IP address are notin the same subnet as
+Geographic Redundancy Telephony LAN(TLAN) Node IF addresswhen Line TS of IF Peer @ateway is enabled, then the TPE andfor WTRK
+ Software - applications will not run.
- Customers . .
Enable SIP Proxy / Redirect Server [v]
-Routes and Trunks i
- Ruoutes and Trunks Local SIP TCPUDP Port to Listento 5060
-D-Channels
- Digital Trunk Interface SIP Domain name |213.213.83.151
- Dialing and Numbering Plans
- Electronic Switched Metwork SIP Gateway Endpoint Name |0BB839482 D |
- Metwork Routing Service -
| = SIP Gateway Al ication Password ~

(B[

& Internet

NRS is not enabled for the system, all calls are routed to the SBC for routing.
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2} Element Manager - Microsoft Internet Explorer

Ele Edt View Favortes Tools Help

eaack v -\_;l E @ (h pSearch *Favur\tes @ E/:?v :5\,'.. " | \_J ﬁ

Address | (@] hetp:}j172.20.10,130/cgilpwd cgi

NKIRTEL CS 1000 ELEMENT MANAGER Help | Logout

ry— a ~SIP URI Map

- Links Public E.164/National domain name l:l

- Virtual Terminals

- Bookmarks Public E.164/Subscriber domain name l:l
- System
+Alarms Public E.164:Unknown domain name l:l

- Maintenance

+Caore Equipment Public E.164/Special Number domain name l:l

- Peripheral Equipment

- IP Netwark Private/ UDP domain name l:l

-Dlodes: Servers, Media Cards

- Maintenance and Reports Private/CDP domain name |:|

-Media Gateways

- Zones Private/Special Number domain name l:l

- Host and Route Tables

: gsg”_‘;;kr:;:;dis Translation Private Unknown (vacant number routing) domain name l:l
= PESCEN EliEaiEs UnknownUnknown domain name l:l
+Interfaces

-Engineered Values +SIP CD Services

+Emergency Services .
+Geographic Redundancy +SIP CTl Services

v|BJeo ks

[E3

+Software L +Cards
- Customers
-Routes and Trunks -Signaling Servers
- Routes and Trunks
-D-Channels +Signaling Server 172.22.98.132 Properties

- Digital Trunk Interface

— Dialing and Numbering Plans Save and Transfer | [ Cancel |
- Electronic Switched Metwork
- Metwork Routing Service -
£ | B *Mandatory fields of current configuration v
&) D Internet

Please note that no domain information should be contained within the E.164 fields.
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2} Element Manager - Microsoft Internet Explorer

Fle Edt View Favorites Tools Help { <3
e Back = -\_;l E @ (h p Search * Favorites @ D/:? - :5\,'.. " | \_J ﬁ
Address | (@] hetp:}j172.20.10,130/cgilpwd cgi Lirks

NKIRTEL CS 1000 ELEMENT MANAGER

& -Basic Configuration )
T Inpm Description _mm_
- Vitual Terminals
Rowts Dara Block (0B) TP [~
- System Customer number (CUST)
+Alarms
- Maintenance Route Number (ROUT)
+Caore Equipment
- Petipheral Equipment Designator field for trunk (DES) | SIP_VTRE
- IP Netwark
- Modes: Servers, Media Cards Trunk Type (TKTP)
R i i [ incoming and Outgaing 140) v |
_ Media Gateways Incoming and Outgoing trunk (ICOG) | Incoming and Outgaing {(JAC)
- Zones Access Code for the trunk route (ACOD) | 1950080 .
- Host and Route Tables
- Network Address Translation Trunk type MO11P (M911P) []
- ggi;ﬁ;?;??;?tiries The route is for a virtual trunk rowte (VIRK)
+Interfaces - Zone for codec selection and bandwidth 02 =
Range: 0 - 255
-Engineered Values (ZONE)
+Emergency Services - Node ID of signaling server of this route _ .
+Gengraphic Redundancy oDy 500 Range: 0 - 9999
E Ss”tﬂwafg — - Pratocol ID for the route (PCID) | SIF (SIF) -
-rustomers - Print Correlation ID in CDR for the route
-Rowutes and Trunks (CRID) ]
- Routes and Trunks
_D-Channels Integrated Services Digital Network option (ISDN)
I;,D‘g“a' T;”':k '”;eﬁ?wpl - Mode of operation (MODE) | Route uses 10N Signaling Link (SL0) |
- Dialing and Numbering Plans
- Electronic Switched Metwork - D channel number {DCH) Range: 0 - 254
- Network Routing Service
= souins — e - Interface type for route (IFC) | Meridian 11 (5L1) v -
&) Done D Internet

Basic SIP trunk route configuration, set up in a different zone than the sets.

3 Element Manager - Microsoft Internet Explorer

Fle Edt View Favortes Tools Help [}
Q- © ¥ [ &0 Poown feroene @ @5 B @
address | @] hetp:ff172.20.10,130/calipwd.cqi v Go  Links
NERTEL CS 1000 ELEMENT MANAGER Heln | Logout
_Home ~ - Interface type for route (IFC]|Memdian M1 (8L1) v‘ ~
_Links - Private Network Identifier (PNI) 00101 Range: 0 - 32700
-Virtual Terminals
~ Bookmarks - Network Calling Name Allowed (NCNA)
-System - Network Call Redirection (NCRD) []
+ Alarms ~Recognition of DTI2 ABCD FALT signal for ISL
- Maintenance (FALT) L]
+ Care Equipment
- Peripheral Equipment - Channel Type (CHTY) | B-channel (BCH) v
- P Network = i i
- Call Type for outgoing direct dialed TIE route "
- Nodes: Semvers, Media Cards s ol \CTpy | Natiznal number (NPA) >
- Maintenance and Reports
~Media Gateways - Insert ESN Access Code (INAC) []
’ionis aa— - Integrated Service Access Route (ISAR) []
- Hostand Route Tables
— Metwork Address Translation - Display of Access Prefix on CLID (DAPC)
- @03 Thresholds - - Prefix table number to be associated with
-Personal Directories this route (TBL)
+Interfaces N ;
i -Basic Route Options
+Emergency Senices Input Description l_______________mputVawe |
 CLAHRIE MEHUTEG) Billing Number Required (BILN|
+Sofware LA . t . O
- Customers Call Detail Recording (COR} []
- Routes and Trunks Controls or timers (CNTL} []
- Routes and Trunks
-D-Channels Conventional (Tie trunk only) (CNVT) []
- Digital Trunk Interface N o N N H
L DID Digit C: thi e (IDC]
_ Dialing and Numbering Plans ncoming igit Conversion on this route (IDC} []
- Electronic Switched Metwark ifreq! -V Ci or MFC Si ing (MFC) | Mo MFC (NO) v
- Metwork Routing Service
- .- _g e | 3 ! Process Notification Networked Calls (PNNC} []
v

<
&] & Internet
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2} Element Manager - Microsoft Internet Explorer

Fle Edt View Favorites Tools Help { <3
Qe © [ &G Lo Frroens @ 35 @ LJEH
Address | (@] hetp:}j172.20.10,130/cgilpwd cgi Lirks

CS 1000 ELEMENT MANAGER

NKIRTEL

~ -Network Options ~
Input Description I S T
- Virtual Terminals N -
— EEES Electronic Switched Network pad control (ESNy []
- System Signaling arrangement (SIGO) | Standard (STD) v ‘
+Alarms
_ Maintenance Route Class (RCLS) | Route Glass marked as external (EXT) v|
+Core Equipment Authcode (AUTH) []
- Peripheral Equipment
- IP Metwork -General Options
-Modes: Servers, Media Cards Input D ipti Input Val
-Maintenance and Reports e esclp L - - - oA
~Media Gateways M1 is the only Controlling Party on incoming 0
-Zones calls {CPDC}
-Host and Route Tables Dial Tone on originating calls (DLTNy []
- Network Address Translation
- Q0% Thrasholds Hold failure threshold (HOLD} |02 02 40
- Personal Directaries L
+Interfaces Trunk Access Restriction Group (TARG) l:l
-Engineered Values .
+Emergency Senvices Alternate trunk route for outgoing trunks (STEP}y I:I Range: 0 - 511
+Geographic Redundancy Actual outgoing toll digits to be ignored for l:l
+Software L Code Restriction (DABS)
- Customers .
Display IDC Name (DNAM}
-Routes and Trunks o
- Routes and Trunks Enable Equal Access Restrictions (EQARy []
-D-Channels
- Digital Trunk Interface ACD DHIS route (DNIS) []
- Dialing and Numbering Plans Include DNIS number in CDR records (DCDR} []
- Electronic Switched Metwork Ad d Confi ti ||
- Metwork Routing Service - * Mance onfigurations
_ S | 3 ~

<
|

# Internet

2} Element Manager - Microsoft Internet Explorer

Fle Edt View Favortes Tools

eaack v -\_:’l @ @ i;j pSearch *Favur\tes @ E?Z:v :\?_ " | \_J ﬁ

Address | (@] hetp:}j172.20.10,130/cgilpwd cgi

NKIRTEL

CS 1000 ELEMENT MANAGER

+Caore Equipment

- Peripheral Equipment

- IP Netwark
-Modes: Servers, Media Cards
-Maintenance and Reports
-Media Gateways
-Zones
- Host and Route Tables
- Network Address Translation
- Qo8 Thrasholds

+Emergency Services
+ Geographic Redundancy
+Software

- Customers

-Routes and Trunks
- Routes and Trunks
-D-Channels
- Digital Trunk Interface

- Dialing and Numbering Plans
- Electronic Switched Metwork
- Metwork Routing Service

| @

[£4

ANlidentifier number (ANTKY| |

AC15 Timed Reminder Recall (ATRR} []
Auto terminate (AUTOp []

Call Forward Restriction (CFWR) []
Maximum number of CNI digits (CLEN) | 1

Time (in seconds) that an extensi s allowed to

or be On-hold or Call Park before the trunk I:l Range: 0 - 511

- Personal Directaries is disconnected (DCTIy
+Interfaces North American Distinctive Ringing for incoming
-Engineered Values calls (DRNG} O

Home Local Number (HLCL) I:I
Home National Number (HNTN} I:l

In-Band Automatic Number Identification route 0
{IANI}

Incoming Identifier Send {ICIS}

Internal/external definition (IDEF) | Use network info (NET) &

Identify Originating Party (IDOP} []
Insert (INST} | 1993

-Home . -Advanced Configurations =
e Terminats

- Bookmarks Malicious Call Trace Alarm is allowed for O
—System external calls (ALRM}y

+Alarms Allow last Re-directing Number (ARDN}

- Maintenance

|3

5[~

# Internet
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2} Element Manager - Microsoft Internet Explorer

Fle Edt View Favorites Tools Help { <3
e Back = -\_;l E @ (h p Search * Favorites @ D/:? - :5\,'.. " | \_J ﬁ
Address @http:#l?Z‘ZU.lU‘13Uﬂcg\ﬂpwd‘cgl v Go Links

CS 1000 ELEMENT MANAGER

NKIRTEL

o] Manual Outgoing trunk route {MANO) [] o]
¥ . Manual Route (MNL} []
- Virtual Terminals
- Bookmarks Music On-Hold (MUS})
- System .
 Alarms - Music Route mmmber (MRT} Range: 0 - 511
- Maintenance North American Toll scheme (NATL}
+Caore Equipment
- Peripheral Equipment Outgoing ldentifier Send (OGIS)
- IP Netwark .
-Modes: Servers, Media Cards Off-Hook Timer Delay (OHTD} []
- Maintenance and Reports Outpulsing Route (OPR} []
-Media Gateways
TS Pseudo Answer (PANS)
-Hostand Route Tables Periodic Clearing Signal (PECL} []
- Network Address Translation
- Qo3 Thresholds Protocol Selection (PSEL} | Dn-DM Protocol Selection (DMDM) V|
- Personal Directaries
+Interfaces Port Type at far end (PTYP)lAnaIDg TIE trunks (ATT) v
- Engineered Values Route traffic information in ACD Reports (RACD} []
+Emergency Services N ~
+Geographic Redundancy Radio Paging Route (RPA) []
+ Software - Satellite used for trunk route (SAT} []
- Customers
-Routes and Trunks Scheduled Access Restriction Group (SGRP) CI Range: 0 - 999
- Routes and Trunks N N N
_D-Channels Special Service List number (SSL)
- Digital Trunk Interface Standard Signaling Type (STYP) | Standfard Data (SDAT) -
- Dialing and Numbering Plans .
— Electronic Switched Metwork CPP/CPPO flag for incomi _g non-ISDN trunk call -
- Network Routing Service 3 tandemed to this trunk route (TCPP)
B ST | 3 Trunk Identity (TIDY} 1330080 80 v
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Customer 0, Route 80, Trunk 1 Property Configuration

-Basic Configuration
_______________putDescripton |  _______putVawe |
Trunk data block (TYPE)
Terminal Number (TN)
Designator field for trunk (DES)
Extended Trunk (XTRK)
Route number, Member number (RTMB) ]

- Personal Directaries Level 3 Signaling (SIGL) | b |
+Interfaces _
- Engineered Values Card Denslty(CDEN]
+Emergency Services _
+Gaographic Redundancy Start arrangement Incoming (STRI) | Immediate (M) V‘
+Software L Start arrangement Qutgoing (STRO) | Immediate (M) v ‘

Trunk Group Access Restriction (TGAR) CI
Channel 1D for this trunk. (CHID)

Increase or decrease the member numbers (INC) | Increase channel and member number (FES) » ‘

Class of Service {CLS)

-Advanced Trunk Configurations
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Basic SIP trunk configuration.
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DCH configuration with Meridian 1 simulation for the far end.























































































