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Executive Summary 
 

Thought by some as outdated technology, fax still has a role to play as organisations 
continue to send and receive billions of pages of fax each year.  

Fax remains a legally binding and essential means of communication for many business to 
business exchanges. Financial Institutions, Real Estate, Government, Legal and Accounting 
Professionals and many others still rely heavily on fax to transfer thousands of documents 
daily into and from business critical document management and ERP systems.  

As VoIP becomes more prevalent as a replacement for traditional PSTN connections, 
many organisations are recognising the challenges associated with delivering fax 
documents reliably over IP networks.  

T.30 Fax does not work reliably on IP networks. Standard VoIP Codecs, such as G.711 
allow for a certain amount of latency and packet loss, acceptable in a voice conversation 
but cannot convey the modem signals accurately necessary for fax transmission. And VoIP 
connections suffer dropouts and timing adjustments, which fax modems cannot tolerate.  

ITU recommendation T.38 describes the technical features necessary to transfer facsimile 
documents in real-time between two standard Group 3 facsimile terminals over IP 
networks. T.38 is a globally accepted secure and reliable way to quickly transmit facsimile. 
Many VoIP vendors including Avaya, Alcatel-Lucent, Audiocodes, Cisco, Quintum and 
3Com have incorporated T.38 into their gateways and routers to manage the delays, jitter 
and packet loss experienced in packet networks and to provide the interface to the Public 
Switched Telephone Network.  

MESSAGEmanager IP FAX software complements the gateways with simple, flexible and 
field proven capabilities which boost employee productivity by providing rapid fax 
delivery and an efficient means of fax broadcasting. MESSAGEmanager streamlines 
workflow management with an audit trail fully compliant with security and regulatory 
requirements. It also reduces hardware and maintenance costs, eliminates dedicated fax 
lines, as well as specialised fax equipment, maintenance and supplies.  

IP Fax (FoIP) is an opportunity for companies to significantly reduce their total fax bill, 
dramatically improve business processes and increase security and control over sensitive 
fax data.  

This paper describes the specific cost and productivity benefits of implementing an IP Fax 
solution.    
 

  

Ivor Livingston  
CEO, MESSAGEmanager Solutions 
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IP Messaging Leadership  

MESSAGEmanager  Solutions  is  a  global leader   in   IP   Fax,   voice   messaging   and  
communication solutions.  
 
Our heritage dates back to 1982 with the introduction of MESSAGEmanager Telex, a 
hardware and software solution that enabled mini and mainframe systems to send and 
receive telex messages.  
 
Lƴ мфусΣ ǿŜ  ŘŜǾŜƭƻǇŜŘ  ǘƘŜ  ²ƻǊƭŘΩǎ  CƛǊǎǘ  CŀȄ  {ŜǊǾŜǊ  ŀƴŘ  ǎƘƻǊǘƭȅ  ŀŦǘŜǊǿŀǊŘǎ  
developed, fax  diagnostic tools FaxStream and FaxCheck for Australian Carriers Telecom 
and OTC.  
 
MESSAGEmanager FAX enjoys over 60% local market share according to a recent IDC         
Davidson Consulting Fax Report.  
 
Our leadership in IP Fax with certified, tested integration including Avaya DevConnect 
Tested, Cisco  Interoperability  Verification  Tested,   Alcatel-Lucent   Compliant   
Application   and  Audiocodes Certification, signifies our  ability to deliver  proven, flexible 
and reliable solutions  in IP environments.  Our  MFP,  Email,  ERP  and  other  enterprise  
applications certifications  include Microsoft Windows 2003 Server Certified, IBM Domino 
Ready and SAP Certified with NetWeaver Solution.  
 
Our technical services have designed and implemented IP Fax solutions on various 
platforms at Trafigura, City of Melbourne, ABN Amro, Laminex Group, Salvation Army and 
Credit Union of Australia.  

Credit Union Australia  

/ǊŜŘƛǘ ¦ƴƛƻƴ !ǳǎǘǊŀƭƛŀ ό/¦!ύ ƛǎ !ǳǎǘǊŀƭƛŀΩǎ ƭŀǊƎŜǎǘ ŎǊŜŘƛǘ ǳƴƛƻƴ ǿƛǘƘ ƻǾŜǊ пллΣллл 
members and 75 branches throughout Australia. CUA utilises an intranet based loan 
origination system to process loan applications which require supporting documentation 
that has to be faxed or scanned from branches and mobile lenders around the country to 
allow for further processing of the loan application.  

άCUA was using two older fax solutions to support these requirements and was looking 
to provide a single solution that provided redundancy, was scalable, would integrate 
into  the  CUA  loan  processing  solution, Lotus  Notes  and  CISCO  network  and  VOIP  
infrastructuresέΦ   

Since deploying  MESSAGEmanager,  facsimiles  are  delivered  via  Cisco  E1  services  in  
Brisbane, Sydney and Melbourne and routed across the network to MESSAGEmanager IP 
FAX. The fax solution automatically identifies the fax destination and either places them 
in a folder for further processing by a business application, delivers them to a printer or 
an email account as required.  

MESSAGEmanager is now processing over  4,000  fax  pages  per  day  at  CUA, provides            
redundancy, integration with LOB applications and email systems and is providing cost 
ǎŀǾƛƴƎǎ ŀŎǊƻǎǎ  ǘƘŜ  ōƻŀǊŘ  ǘƘǊƻǳƎƘ  Ψ.ȅǇŀǎǎΩ  ǎŀǾƛƴƎǎ  ƻƴ  {¢5  ŎƘŀǊƎŜǎ  ŀƴŘ  ǊŜŘǳŎŜŘ  
administration costs.  

Laminex  

Many organisations have embraced virtualisation to reduce complexity, improve service 
levels to the business and lower IT capital and operating costs.    
 
Laminex Group, a major manufacturer of premium decorative surfaces in Australia and 
New Zealand, relies on fax for communication of invoices, purchase orders, quotations, 
EFT remittance and order confirmations as part of their business process management. 
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Laminex Group installed MESSAGEmanager into a VMware environment on their Cisco 
Network.  

Today, MESSAGEmanager IP FAX software is processing up to 2,000 facsimiles a day and 
has delivered great cost savings and ROI for Laminex Group.  

The Business Case for Deploying a Fax Server  

A  key  benefit  of  a  Fax  Server  is  the  cost  savings  it  provides.  By most estimates 90% 
of documents and forms sent by fax originate on a computer.  

Each time you send a fax via a fax machine, you need to print the document, walk to the 
fax machine, prepare a cover sheet, enter the fax number and then wait by the fax 
machine while the documented is transmitted to confirm delivery. This process can easily 
take up to five minutes per fax and if the person responsible for sending faxes is paid $12-
$18/hour, then the cost of manually sending faxes can range from $1-$1.50 per fax. 
Multiply that by the number of faxes you send per day, per month, per year, and the 
labor cost involved with faxing can easily climb into thousands of dollars.  

 

These costs are conservative in that they do not take into account hidden costs such as 
paper to print the fax, long distance charges to send the fax and fax machine 
maintenance costs, such as replacing toner cartridges.  

Receiving faxes often involves walƪƛƴƎ ōŀŎƪ ŀƴŘ ŦƻǊǘƘ ǘƻ ǘƘŜ ŦŀȄ ƳŀŎƘƛƴŜΣ ŦƛƴŘƛƴƎ ƻƴŜΩǎ ŦŀȄ 
ŀƴŘ ǘƘŜ ƻŎŎŀǎƛƻƴŀƭ ǿŀǎǘŜŘ ǘǊƛǇǎ ǿƘŜƴ ŦŀȄŜǎ ƘŀǾŜƴΩǘ ŀǊǊƛǾŜŘΦ hƴ ŀǾŜǊŀƎŜ ǘƘƛǎ ǘŀƪŜǎ 
approximately 5.3 minutes.  

Desktop  fax  applications  integrate  easily  with  existing  e-mail  infrastructure,  making  
ǘƘŜ  ŀŘŘƛǘƛƻƴ ƻŦ ŦŀȄ ǘƻ ŜƴŘ ǳǎŜǊΩǎ Ŝ-mail applications as simple as sending e-mail 
attachments. Desktop fax reduces time and increases efficiency when you need to send 
faxes to multiple destinations. Unlike traditional walk up fax machines where you need to 
enter multiple fax numbers, desktop fax allows you to fax to multiple addresses in a 
matter of minutes the same way you send e-mail messages to a distribution list.  

Desktop fax also provides security and confidentiality as the fax is received at the 
desktop, not in public view on traditional fax machines.  

Production fax is a key requirement for any company whose day-to-day operations 
consist of manually delivering and receiving large numbers of paper documents to and 
from customers and partners.  

Production fax enables organisations to   automatically   send   and   receive   business   
critical documents   such   as   purchase   orders,   invoices,   statements,   order   
confirmations,   loan applications, loan approval/denial, bills of lading and financial 
reports electronically.  
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The electronic delivery of documents saves companies time and money. Printing and 
mailing costs can be reduced by up to 90% by automating fax delivery. The following table 
highlights the savings a typical enterprise would experience with a production fax solution 
versus the cost to mail or manually fax a document.  

 

Number of Documents Per Day 

 

According to IDC and Gartner, the manual processing of invoices, purchase orders, 
confirmations and delivery documents costs companies between 2 and 5% of annual 
revenue.   

Imaging and workflow solutions automate the process by receiving paper documents as 
fax digital images that are stored in a web-enabled repository and integrated with ERP, 
A/P, and other systems.  

Integrating Document Processing with a Fax Server eliminates errors and a cost 
associated with manually entered data, reduces delays and improves responsiveness 
strengthening relationships with trading partners.   

STD and IDD Cost Savings with IP Fax  

IP networks enable organisations to make telephone calls free of Public Switched 
Telephone Network (PSTN) charges. The telephony cost of sending a ten-page fax from 
Australia to the USA is approximately 0.76 cents. Routing that same fax over an IP 
network virtually eliminates the international call fee. Multiply that by the thousands of 
faxes sent monthly and the savings quickly add up.  

As organisations implement gateways at remote locations and centralise voice and fax 
services, they are able to leverage their network infrastructure to route calls between 
office locations in the least costly fashion.  

Consolidate Fax Requirements  

Historically fax media processing and the network interface resided on a server. When 
provisioning fax services to employees in remote offices it was therefore necessary to 
install a fax solution in each location.  

With IP Fax, fax resources reside on the server and the PSTN network interfaces reside in 
the Router/Gateway/PBX (Cisco, Audiocodes, Alcatel-Lucent or Avaya). Users access the 
fax image and signal processing capability that resides in a central data center with the 
gateway in the remote offices providing the interface to the PSTN.  

Gateways provide local number access to PSTN (POPs). Proxy Servers intelligently route 
traffic between POPs. The location of the IP Fax Server is independent of the PSTN access 
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point. The fax processing resources simply need access to a data network, Local Area 
Network (LAN) or Wide Area Network (WAN), where the gateway resides.  

Documents  remain  digital  over  VoIP-  enabled  networks  τ  including  WANs  and  
VPNs τ until they reach the PSTN endpoint closest to the destination unifying voice, fax 
and data communications onto a single IP network. 

Cost Savings    

¶ Centralised enterprise fax software is easier to deploy and less complex to maintain than 
multiple fax solutions at remote sites. This translates into lower operating costs, reduced 
remote administration costs, consolidated maintenance and simplified deployment to 
remote locations. 

¶ MESSAGEmanager IP FAX software eliminates the need for expensive fax boards and 
complex hardware configurations such as additional phone lines and infrastructure 
requirements such as dedicated PBX line cards. This translates into lower initial 
investment; elimination of obsolescence costs arising from board replacement due to 
form factor (PCI, PCI-X and PCIe) issues, and significantly lower annual maintenance.  

¶ A significant reduction in costs is delivered by the elimination of paper-based delivery, 
stand-alone fax machines and associated maintenance, supply, equipment and labor 
costs. Eliminating fax machines and consumables by leveraging a broad range of 
multifunction peripherals (MFPs) means analog phone lines, toner, paper and hardware 
maintenance are no longer required.  

¶ Multiple network topologies and disparate network technologies increase the level of 
management complexity.  As data networks have expanded throughout the enterprise, 
organisations have been forced to manage a data network and a telephone network, each 
using radically different technologies requiring different technical skill sets and 
knowledge.  

With IP communications, organisations can eliminate the legacy telephone network and 
combine all communications modes, including fax, in a single network topology reducing 
staff requirements by transitioning phone and fax services to the data networking group.  

Virtual Environments 

MESSAGEmanager IP FAX software thrives in a VM environment and integrates easily with 
back up, data replication and disaster recovery scenarios.  

Scalability 

MESSAGEmanager scales with your VoIP system to ensure easy upgrade paths that adjust 
to changing business needs. To add a remote location or additional lines is as simple as 
adding a gateway and software if additional capacity is required.  

 

Compliance, Privacy and Security  
 
HIPAA, Sarbanes-Oxley, Gramm-Leach-Bliley and other regulatory laws emphasize more 
than ever the need for greater privacy protection, document transmission security and 
accountability.  
 
MESSAGEmanager provides a trusted and reliable fax and electronic document delivery 
solution to help organisations comply with regulations and safeguard information security 
and privacy.  
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An auditable record of all facsimiles transmitted and received is automatically available by 
the integration of Document and Content Management solutions and the 
MESSAGEmanager database.  
 

Multi Function Devices 
 

Trying to integrate Multi Function Devices with an IP network can be difficult.  
 
Multi Function Devices Fax facilities were designed for analog transmission over a circuit 
switched network. Simply passing an analog fax signal through a codec designed for voice 
communication produces an unreliable result frequently failing completely. Fax is a real-
time synchronous technology, which is at odds with the asynchronous nature of IP 
networks. The fax process relies on tight timing tolerances. Latency and jitter, which are 
common in IP networks, pose a challenge for fax technology engineers. What may be 
tolerable for a voice conversation is not necessarily tolerated by a fax device.  
 
Integrating Multi Function Devices with MESSAGEmanager IP FAX is far more cost 
effective than deploying Multi Function Devices on analog lines. The business gains the 
benefits of IP Fax and the tracking and auditing of all documents sent and received.  

 

Enhanced Disaster Preparedness 
 
VoIP network architecture enables the location of the server to be independent of the 
user, allowing  companies  to  consolidate  Fax  Servers  in  one  or  two  strategically  
located  data centers.  
 
This greatly simplifies disaster planning and preparedness by reducing the number of sites 
that need rapid response capability, and enables companies to locate the Fax Server in 
the most secure and stable environment.  
 
In the circuit switched world, if the network connection between the Fax Server and the 
PSTN is unavailable the Fax Server is unable to send or receive faxes.  
 
IP communications architecture, by its nature, is more fault tolerant to network outages 
than the traditional circuit switched architecture. IP inherently has the ability to route 
traffic via fully functional network nodes even if part of the network is down.  
 
With IP, a single Fax Server or multiple load balanced redundant Fax Servers can be 
installed on multiple different network nodes effectively eliminating the likelihood that 
the Fax Server will ever be without access to a network.  

Technical Considerations 
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Bandwidth 

As with any IP-based service, the network should be provisioned to provide the necessary 
bandwidth which will vary depending on usage patterns. Fax over IP traffic typically uses 
only about 1/3 the bandwidth of VoIP traffic, and therefore will have a much smaller 
impact on the required network bandwidth needs.  

MESSAGEmanager uses T.38 over UDP whereas other products may use a codec such as 
G.711. G.711 over RTP is a VoIP connection, much like streaming a fax over a VoIP line 
and consumes 64kbps.  

MESSAGEmanager puts traffic on the IP line at the modulation rate negotiated with the 
end fax device on the PSTN. With a V.17 connection, this will consume IP bandwidth at a 
rate of 14.4 kbps.  

T.38 is reliable on an IP network using UDP as it has the capability to send redundant               
packets  to  be  sure  the  connection  stays  up  despite  jitter  and  latency.  This  is  a  
user configurable parameter which is generally set to send 2x redundancy, which means a 
V.17 connection would consume 28.8 kbps of bandwidth.  

If the modulation rate to the end fax device is less than 14.4 kbps,less bandwidth is 
required.  

Security 

T.38 IP Fax introduces no additional threat to security from network attack. Data is 
examined at four levels. 

¶ Invalid T.38 packets are dropped. 

¶ Invalid T.30 messages are dropped. 

¶  Invalid T.4/T.6 image data is dropped. 

¶  Invalid T.30 messages or T.4/T.6 image data for a specific point in the call are dropped. 

Network Delay/Latency/Jitter 

Acceptable VoIP latency ranges from 250-300 milliseconds or less for each packet. A 
network properly configured for VoIP will support IP Fax.  

 

¶ Loss of consecutive packets can cause the fax process to fail 

¶ T.30 will fail if 3 consecutive signals are missing overcome by the T.38 driver sending     
redundant packets 

¶ Jitter, variable timing between packets, is overcome by adding time stamps to the T.38 
ǇŀŎƪŜǘǎ ŜƴǎǳǊƛƴƎ ǎƛƎƴŀƭǎ ŀǊŜ ΨǇƭŀȅŜŘΩ ŀǘ ǘƘŜ ǊƛƎƘǘ ƛƴǎǘŀƴŎŜ ōȅ ǘƘŜ ƎŀǘŜǿŀȅ 
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Enterprise Fax Server Architecture 

MESSAGEmanager and Avaya Communication Manager and Gateways 

MESSAGEmanager and Alcatel-Lucent Gateways 

 

 

 

 

 

 

 

 

 

 






