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Guidance on the Installation and Configuration of an ISDN TR114 Connected to a PABX

Preface
This document is intended for resellers connecting the ISDN TR114 behind a PABX. The bulk of the document provides generic information suitable for all PABX installations. It acts as an installation framework and has sections targeted to the reseller and PABX Engineer. These sections provide Brooktrout ISDN TR114 detail, and highlight information to be exchanged between the reseller and PABX Engineer.

Pre-Installation Recommendations for the Reseller
Ideally the following: 

· Experience of installing and configuring ISDN TR114s 

· Copy of the TR114 ISDN Hardware Guide 

· DOS Boot disk 

· Copy of the Configuration and Diagnosticsdiskette 

· Access to a telephone near the Fax server 

· On-site internet/FTP access 

· Hand-held ISDN tester, such as an AuroraPlus Combi 

· Brooktrout Technical Support contact information 

For the PABX Engineer
Ideally the following: 

· Experience of configuring the PABX for different ISDN equipment, and/or 

· Ability to contact someone with thorough knowledge of your PABX's ISDN protocol 

· Portable ISDN tester 

Installation for the Reseller
Provide the following information to the PABX Engineer: 

· Number of ISDN ports you require. 
One for every two fax/voice TR114 channels. If you require more than one ISDN port, indicate which method of call distribution you desire, linear or cyclical. 

· Linear - Calls are always placed on the same channel, and roll over to other channels only when that one is busy. If a problem exists, linear distribution is recommended because it is easier to troubleshoot. 

· Cyclical - Calls are shared amongst the channels, by placing each new call on the next channel in the group. 

· Whether or not the PABX needs to present a Called Party Number.
If the ISDN TR114 is to be used for inbound routing of faxes, then the PABX will need to present all or part of the number dialled by the fax sender, in order to identify the recipient.

· The quantity and range of DDI numbers you require.
For Example, you could tell the PABX Engineer that you require: 

· Two ISDN ports 

· Linear call distribution 

· Ten DDI numbers from 555100 to 555110 

· The PABX needs to present a Called Party Number 

Before the PABX Engineer arrives to configure the PABX, you should ensure that the Engineer is experienced with ISDN installations, and they should bring an ISDN tester with them.

The PABX Engineer should check the ISDN requirements detailed in the next section, and confirm to you that the PABX is capable of matching each and every one of these requirements. 

For the PABX Engineer
The Reseller will have provided to you certain information, including: 

· Number of ISDN ports 

· Call distribution (Linear/cyclical) 

· Quantity and range of DDI numbers 

· Whether they require a Called Party Number to be presented 

This section provides detailed information regarding the ISDN requirements of the Brooktrout ISDN TR114. The information is presented in technical detail on a layer-by-layer basis. You should ensure the PABX is configured to meet these requirements.

General
· EuroISDN protocol stack, also known as DSS1 or ETSI 300 (NOT 1TR6 or DASS2). Basic Rate access. 

· The PABX port should be a Network Termination (NT or master) since the TR114 is Terminal Equipment (TE or slave). 

Layer 1 - Physical Layer 

· ITU I.430 Standard, four wire (two pair) S/T RJ45 interface. 

· Port should be terminated in 100 Ohms. 

· The ISDN TR114 does not require any optional supplemental power. 

· Ideally, the physical layer will remain active in-between calls for speed, but this is not necessary. 

Layer 2 - Datalink Layer
· Q.921 Standard 

· The ISDN TR114 can use either point-to-point or point-to-multipoint datalinks. 

· Ideally, the datalink layer will remain active in-between calls for speed, but this is not necessary. 

Layer 3 - Network Layer
· Q.931 Standard 

· For maximum flexibility bearer capabilities of Speech and 3.1K Audio should be acceptable for both incoming and outgoing calls. 

· The ISDN TR114 does not present a Calling Party Number (sometimes referred to as a CLI) by default, but it can be configured to. 

Important: Most installations require the PABX to provide a 'Called Party Number', the reseller should have indicated to you if this is required. The 'Called Party Number' does not need to be the full number dialled, merely enough trailing digits to uniquely identify a called user. Although the quantity of received digits is usually fixed, the ISDN TR114 can accept a variable number of digits.

The 'Called Party Number' should be presented in one of the following ways: 

· As a Called Party Number or a Redirecting Number Information Element within the initial SETUP message 

· As Called Party Number Information Elements, distributed within the initial SETUP message and subsequent INFO messages. 

Note: The ISDN TR114 has a number of ISDN protocol specific parameters, which can be configured, these should generally be left at their defaults. In cases where you are experiencing problems during the installation, and you have a good understanding of the ISDN protocol used by your particular PABX, it may be useful for the reseller to show you this list of parameters, their range and their defaults. This information is documented as the user-defined configuration file bri.cnf, in the TR114 ISDN Hardware Guide supplied with the board. 

You should now indicate to the reseller:

· Whether the datalink is point-to-point or point-to-multipoint 

· If your PABX requires the ISDN TR114 to present a Calling Party Number 

· Exactly how many digits are present in the Called Party Number 

· Any deviations from the previous listed requirements 

Prior to connecting the ISDN TR114, you should use your portable ISDN tester to demonstrate to the reseller that both ISDN channels can originate and receive calls. You should also demonstrate that when receiving calls, the Called Party Number is presented.

For The Reseller
The PABX Engineer should have demonstrated operation of the line, if they have not, ideally you should test the line using your own ISDN tester.

The PABX Engineer should have indicated: 

· Whether the datalink is point-to-point or point-to-multipoint 

· If the PABX requires the ISDN TR114 to present a Calling Party Number 

· Exactly how many digits are present in the Called Party Number by the PABX 

· Any deviations from the listed requirements 

You can use this information to set the following parameters: 

· Datalink and optionally others such as CPN etc. in bri.cnf 

· Did_digits and did_variable in Btcall.cfg (user.cfg) 

You should configure the board, and test the installation using the Configuration and Diagnostics diskette. This is fully documented in the TR114 ISDN Hardware guide, both supplied with the board. 

Troubleshooting
Troubleshooting in fully detailed in the Troubleshooting ISDN Installations White Paper. This white paper includes various FAQs directed at PABX installations.

Case Studies
The information in these case studies may vary over time and from country to country, and should be used for guideline purposes only, with specific information verified by representatives of the PABX manufacturer. 

Case Study 1 - Nortel Meridian
Connecting an ISDN TR114 to a Meridian 1 PABX, required for in-bound fax routing purposes, with 50 DDI numbers.

Test Setup
Testing performed at Belgium Meridian Laboratories with Meridian 1, Stream X11 Release 22.16, SILC 8 port card and TR114+I2B. 

Configuration
There are two possible configurations using the Meridian 1 PABX.

1. Trunk Master Mode - A recent Meridian software addition is EuroISDN Trunk Master Mode. This allows the Meridian to provide BRI lines with the point-to-point datalink.

· Advantages - Unlimited numbers with simple configuration

· Disadvantages - Relatively new Meridian software 

TR114 Configuration - You need to make sure the TR114 is configured to use a point-to-point datalink.

2. Phantom Numbers - If you do not use the Meridian EuroISDN Trunk Master Mode software, the Meridian has a limit of 8 numbers (DDI or MSN) per BRI port, and the port provides the point-to-multipoint datalink. In order to exceed 8 numbers, in this case 50 were required, the Meridian can have phantom TNs or numbers created. When phantom numbers are used, the Meridian provides them in a non-standard way.

· Advantages - All Meridian software versions support this, and the Engineers are familiar with it. 

· Disadvantages - Messy workaround, limited quantity of phantom numbers available varying from installation to installation. 

TR114 Configuration - We have updated our firmware to specifically work around the non-standard presentation of called party numbers when Phantom Tns are used. The daughtercard requires firmware version 2.00 or above, and the TR114 firmware needs to be version 1.9 or above. The ISDN TR114 needs to be configured for point-to-multipoint datalink.

Case Study 2 - Ericsson MD110
Connecting an ISDN TR114 to a Meridian PABX, required for in-bound fax routing purposes, with 50 DDI numbers.

Test Setup - Ericsson MD110 with ELU26 and TLU-79 line cards, BC 8 software and TR114+2B.

PABX Configuration - The Ericsson has two possible line cards, the ELU-26 and the TLU-79. 

· ELU-26 - This line card uses a point-to-multipoint datalink, and has a limit of 32 numbers per port. 

· TLU-79 - This line card uses a point-to-point datalink, and has a high limit on the quantity of number per port, depending upon the firmware version. BC7 was in excess of 500. 

Most installations will require the TLU-79 due to the number limitation with the ELU-26, as in this example case of 50 DDI numbers.

TR114 Configuration - The ELU-26 requires the datalink configuring to point-to-multipoint. The TLU-79 requires the datalink configuring to point-to-point. The daughtcercard firmware needs to send a bchannel identifier. Advice depends upon the daughtcercard firmware version: 

· The bchannel identifier is sent by default in daughtercard firmware versions 2.1 and above, and requires no further configuration. 

· Daughtercard firmware version 2.00, requires an additional keyword 'bchan_sel 3' in the bri.cnf configuration file, to send the b channel identifier. In this example case, using a TLU-79 line, the following TR114 configuration file was used: 

datalink ptp 
bearer 31kaudio 
bchan_sel 3

Case Study 3 - Siemens Hicom 150
Connecting an ISDN TR114 to a Meridian PABX, required for in-bound fax routing purposes, with 20 DDI numbers.

Test Setup - Siemens Belgium Hicom 150. MDFU 150 with STMD line interface.

PABX Configuration - In Belgium, this particular Hicom 150 can only have up to 50 DDI numbers assigned to one ISDN port. By default a Called party number is not presented and must be configured in the PABX. When the PABX is configured to present a Called party number, it requires that the ISDN TR114, in turn, to present a valid Calling Party Number in order to make outgoing calls. The only datalink available is point-to-multipoint.

TR114 Configuration - The TR114 needs to use a point-to-multipoint datalink, and have a Calling Party Number (CPN or CLI) programmed for outgoing calls. The PABX Engineer has to indicate what would be a valid CPN for the board to use. This can be achieved using the following bri.cnf: 

datalink pmp 
bearer 31kaudio 
cpn 123 

Case Study 4 - Siemens Hicom 300
PABX Configuration
· Point-to-point datalink 

· Hicom 300 on a trunc connection (Hicom: STMD) and configured as cross-connection (Hicom: Querverbindung QVL) 

· Protocol: EURO ISDN BRD (also called ETSI) 

· Trunk steering code (Hicom: Ausscheidungsziffer) was set to 65. Every call which had 65 behind the trunc number was directed to the ISDN port. (Trunc number 82006- full number 82006-65-70200). 

· LDPLN (Least Cost Routing Dialling Plan) set to 65-xxxxx, to have 5 digit extensions. 

· COT (Class of trunc) set to 65,BLOC&LOKN&OLCR&OLRD&KTON 

· COP (Class of parameter) set to 65,,FBKW,FBKW; 

· Software release 3.4.07 

· Additional patch (Hicom:PS10B64), recognises ALERTs instead of SETUP_ACK messages. 

· CONNECT to CONNECT_ACK timer set to zero, since the TR114 does not provide the optional CONNECT_ACK. 

TR114 Configuration - The ISDN TR114 must have daughtercard firmware version 2.00 or above, and be configured for point-to-point datalink. Firmware versions 2.1 and earlier do not provide the optional CONNECT_ACK message. This optional message is treated by default as mandatory within the Hicom 300, leading to all outgoing call being terminated after 4 seconds. The Hicom should be configured to not await the optional CONNECT_ACK message.

Latest: A version of TR114 firmware is available which can provide the CONNECT_ACK message. If the PABX Engineer insists that the PABX require a CONNECT_ACK, you should contact Brooktrout's European technical support for details. 

Hicom configuration printout 
Der ISDN-Anschluss wurde als VL an einer STMD-BG wie folgt eingerichtet: 

EINRICHTEN-WABE: 65,,,QUER,NEIN,,,,,,; 
EINR-BUEND: 65, " FAX-SERVER" ,4,N,0; 
EINRICHTEN-COT:65,UER&BLOC&LOCN&OLCR&OLRD&KTON&TR6Q;
EINRICHTEN-COP: 65,,FBKW,FBKW;
EINR-TDCSU: NEU, 1- 2- 13- 7,65,65,0,0,10,6,6," FAX-SERVER",0, 
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EDSBRD,1,N,N,0,,,,,,,
31,VIELE,65,0,1,7,LEER,
[image: image2]SOVERB,,J,65,J,J,0;
EINRICHTEN-LODR:65,,,ECHOFELD,2;
EINRICHTEN-LODR:65,ALLE,1,,65,65,1,,1,LEER,KEINE;
EINRICHTEN-RICHT:LRTGNEU,65,ALLE, " FAX-SERVER",65,65,,,FIX,, "",,,; EINRICHTEN-LDPLN:665-XXXXX,,65,1,7; 

Wichtig ist das Patch PS10B64 auf der Hicom 300.
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