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• Going National (Portugal)
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– Test Distribution (MEX)
– VoIP Workgroup
– VoIP Testbed
– VoIP Survey

• Requirements

• Implementation Models
• Next steps
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Going National

• Portugal
• NREN ~ 100 Institutions ~ 240 PBXs
• Possible Model for Public Administration Deployment
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Background

• Is this new?
– No!
– Banks, Insurance, Airlines, Oil, ...
– Nation/International wide enterprises with branch 

offices

• Why is different for High Education?
– Low budget for new investment
– No clear return upon investment
– Universities are Independent (and want to remain)
– Each has its own TI staff
– Each has its own Telephone Staff (if at all)
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Background

• All the other fears!
– People don’t like changes
– The telephone system works
– The IT services will manage (often not properly 

credited)
– Staff Trainning
– Network Outages

• Emergency, Glitches, IT helpdesk
– Security Issues

• SPIT, Encryption, Interception, DoS
• Other security issues that exists on PSTN but 

people don’t care

• If it’s not broken don’t fix it!
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VoIP Project

• NRENs point of view
– Provide Services on the network
– VoIP is/will be an application
– Design a Project to Deploy VoIP
– 12 months

• Approach
– Preliminary

• VoIP Know-how
• VoIP Workgroup
• VoIP TestBed
• VoIP Survey

– Requirements
– Design Architecture
– Implement
– Operate
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Approach – Know-how

• MEX - Multimedia EXchanger
– Open Source, SIP based, IP PBX

• What is it made of?
– Linux (RH)
– Asterisk
– SER
– GnuGK
– PostGres

• Hardware
– PC based, DIVA Server (4xBRI)

• Documentation
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Approach – VoIP workgroup

• Mailling List
• Couple of meetings

– August 2005
– December 2005

• Work distributed

• Who were interested – deadlock
• Who wasn’t still isn’t – deadlock

• Low deployment rate (years!)
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Approach - Testbed 

• Multi-vendor
• Multi-protocol
• WAN oriented
• 4 Manufacturers 

at the same time



10

Approach - Testbed
Group # Test 

  
 

MEX 

1 Calls between two manufacturer terminals 
   

2 Manufacturer terminal on external network 
   

3 Manufacturer terminal on ADSL (width NAT). 
    

4 Can Register H.323 phones 
    

Basic Testing 

5 Can Register SIP phones 
   

6 Can interconnect to ILegacy PBX through 
   ISDN 

7 Can interconnect to MEX through ISDN 
   

8 Can interconnect to MEX through IP 
   

9 
Can interconnect to MEX through IP (using 

firewall)    

Trunking 

IP 

10 Manufacturer proposed    
 

11 Supports H.323 phone on external network 
    

12 Supports SIP phone on external network 
   

13 Allows SIP to H.323 interconnection 
    

Advanced Testing 

14 Manufacturer proposed     

15 Dynamic E-164 addressing (ENUM) 
    

16 Dynamic URI addressing 
    

Dynamic Mapping 

17 Manufacturer proposed     

18 Manufacturer Phones on e-U network 
    

 
Eduroam 

19 SIP phones on e-U network (PDA, Laptop) 
   

Trunking 20 IPv6 on trunking 
    

 
Terminais 21 IPv6 on terminals 

    

Terminals 22 Terminals can register them selfs on MEX 
    

TOTAL  Number of tests ok 9 13 13 18 

�
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Approach – VoIP Survey

• Designed based upon
– FCCN know-how
– TF-VVC survey
– UKERNA survey

• Simple, easy to fill, scalable, fast to deploy
• Excel Spreedsheet

– Sheet #1 – Identification (each institution)
– Sheet #2 – PBX information (each pole)
– Sheet #3 – TI department (each institution)
– Sheet #4 – VoIP Planning (each institution)
– Sheet #5 – Traffic Detail (each pole)
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Approach – VoIP Survey

• The results are coming
– Final Results ASAP

• Most results are within the expectations
– # calls Inside network < 5%
– International calls ~ 14%
– Landlines ~ 20%
– Cellphones ~ 66%
– Most calls are within 2 minutes long
– Operators do charge the hole 1st minute!
– Longest call 26 hours!
– 1 PRI ISDN per PBX
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Requirements

• Reduce PSTN links (not eliminate)
• Reuse as much as possible (Legacy PBX)
• URI addressing / Multilateral Peering
• E.164 Numbering / ENUM?

– Maintain Dial Plan (PSTN)
– National Numbering Plan (compliant)

• Operator Independent
• More autonomy
• Managable by the current IT staff
• Eduroam compatible/integrated
• Value added services / easy to create new
• Mobility / Roaming
• Support Audio / Video
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Things to be aware

• We are not a telco! (March 2006)
• We only transport data

• We don’t want/will to bill the Universities for 
Voice Service

• In 12 months the market has changed/adapted
• There are no “enforcement” possible
• The universities are independent

(would you let your mother in law choose your 
car?)

• FCCN manages the GigaPIX (Portuguese PIX)
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Components

• SIP Server
– Authenticates and register users

• Media Proxy
– IP to IP proxy for SIP to allow firewall NAT transversal

• SBC
– Session Border Controller (Operators seem to be very 

keen on force costumers to have these. Reliability, 
Security, Billing, Legal issues, ...)

• DNS ENUM
– DNS resolver and ENUM DNS information holder

• Gateway
– IP to ISDN equipment
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Implementation Models

• Centralized
– Gateway based / Centrally operated
– Central SIP Server
– Central Media Proxy Server
– Central ENUM/DNS Server (registrar)
– Central SBC to Operators

– IP PBX Ignored
– Not integrated with services/video
– Mobility / Roaming solved by default
– Easy, fast and “cheap” to deploy 
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Centralized
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Implementation Models

• Decentralized
– Upgrades are Univs responsability
– SBC in each institution
– SIP server in each instition
– Media Proxy in each institution
– Central Services for small institutions (IP Centrex)

• SBC, SIP, Media Proxy
– Central Services for all

• ENUM registrar
– Mobility headache!
– Depends on “incentives” (mixed experiences)
– Not as fast to deploy
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Decentralized
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Implementation Models

• Hybrid / Evolutive
– Starting point: “Centralized”
– Ending Point: “Decentralized” with more core services

– Centralized SBCs
– Gateways in place until PBX upgrade

– VoIP will start to flow before the end of the project
– There is more “slack” for Universities
– Integrated services on the long run
– More expensive, but...
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Hybrid / Evolutive
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Before Implementation

• Interoperability
– Manufacturers
– Operators

• Regulatory Entity
– ENUM (not mandatory but would help)

• 1.5.3.e164.arpa
• “force” operators to look at it

– Refresh the view of voice
• Numbers without an operator (line or card)
• Non geographical numbers (3*)
• Voice isn’t a single service, it’s 3!

– Number service (Holding PSTN e.164 number)
– In bound service (terminating calls)
– Out bound service (placing calls)

• Get political power
– “to encourage” decision makers
– Get funded



23

Next Steps

• TF-VVC - VoIP discussions
• Envolve the Universities

– Documentation
– “Marketing”

• Get more results from the survey
• Get more ideas and get fine tuned models
• Continue the TestBed tests

– Siemens, Avaya, ...

• ENUM trials
– 1.5.3.e164.fccn.pt (exists, but...)

• Study Operator Interoperability
– Pilot Test
– SBC’s
– SLA negotiation and tools
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• VoIP Project
– http://www.fccn.pt/voip

• FCCN
– http://www.fccn.pt

• Rui Ribeiro
sip:rui.ribeiro@fccn.pt
e-mail:rui.ribeiro@fccn.pt

Links & Contacts


