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Topics

• Overview of Internet Telephony Service 
Providers (ITSP) Service Models

• Tying the Two Together: ITSP + IP PBX
• Important Considerations
• Lessons Learned
• Q&A
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Internet Telephony Service Models
Business and Consumer Services
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• Telecom carriers have been offering VoIP services, to varying degrees, for 
several years.

• Until recently “Business Class” VoIP services have been focused on 2 models:
• VoIP Centrex: delivering IP dial tone to small businesses over a shared 

Internet connection.  This may be done using an IP phone or an analog 
terminal adapter (ATA).  In some cases, the Internet service is obtained 
independently of the VoIP service.  Sometimes voice and data is bundled.

• VoIP Gateway Trunking:  delivering converged voice and data service 
together, over the same connection, and separating the two at the 
customer premise using a gateway device.  This bundled approach offers 
QoS advantages for the service provider. 

• More recently, Telecom providers have introduced VoIP “Soft” trunking as a 
means for connecting IP PBX systems to the carrier services.
• VoIP “Soft” Trunking (more recently referred to as “SIP Trunking”) is 

emerging as a means for Carriers to offer converged services to medium-
large enterprises that wish to manage their own voice infrastructure.  Most 
often, SIP trunking will be offered as a bundled and managed service.  This 
positions the Carrier to offer advanced capabilities.

Internet Telephony Service Models
Business Services
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• Providing managed telephone service 
to a business over an IP connection.

• This may be wither a “fully managed”
or “un-managed” IP connection.
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• Providing voice and data services to a 
business over a “converged” network 
connection.  

• Narrowband Voice Services are 
broken out separately at the customer 
premise using a “media gateway”.

• Providing broadband voice and data 
services to a business over a 
“converged” network connection.  

• Voice services are broadband or “all 
IP” to the telephony device.

• Full service
• No expert 

staff needed
• Low initial 

investment

• Economics 
of V+D 
convergence

• Economics 
of V+D 
convergence

• Broadband 
capabilities

• Enhanced 
Services

• Little to no 
“control”

• Restricted 
Capabilities

• Narrowband 
service –
limited 
services

• Personnel 
costs

• Personnel 
costs

Type Description Pro Con

Internet Telephony Service Models
Business Services
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Legend:
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Focused
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VoIP Gateway Trunking
• Small to Medium Business Focused
• Gateway converts VoIP to TDM (narrowband)
• Analog Phones and/or Legacy Phone Systems 
• Typically tied to IP data services

IP PBX

LAN

IP
TelephonesVoIP Soft Trunking

• Medium to Large Business Focused
• IP-PBX Delivers Enterprise Features
• Offers Enterprise Flexibility
• Typically bundled with managed IP data services

Legacy
PBX

Internet Telephony Service Models
Business Services

Voice Bearer/Media Path

VoIP “Aware” Firewall/Router
(Application Layer Gateway)

PRI
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ITSP to IP PBX Soft Trunking Service
Key Service Elements

ITSP Softswitch
Functions vary depending on 
the service provider’s use. 
Notables include:
• Authentication
• Call control 
• Policy Server
• Routing

IP
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VoIP “Aware” Router/Firewall
Functions vary widely depending on 
the service provider’s use. Notables 
include:
• Routing
• Firewall / security
• Public / Private IP addr. translation
• SIP session management

• NAT traversal

IP PBX
• Enterprise wide telephony 

features and services
• Scalability, Redundancy, High 

Availability
• Presence Services
• Policy services
• Multi-media communications
• “Application Integration”

PSTN Trunk Media Gateway
• Converts between IP and 

TDM formats
• Typically uses Inter 

Machine Trunks (IMT) to 
connect to PSTN switches 
(often C4)

Legend:
Circuit Connection IP Connection Voice Signaling Path Voice Bearer/Media Path

VoIP “Aware” Firewall/Router
(Application Layer Gateway)

PSTN Trunk
Media
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ITSP to IP PBX Soft Trunking Service
Managed vs Un-managed
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Legend:
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Un-Managed Service
• Available over ANY Internet connection
• Typically offers “cheap dial tone”
• No network QoS or performance guarantees
• Firewall/ALG often the customers 

responsibility
Managed Service
• Provided over a managed IP connection
• Often bundled with other “data services”
• Typically includes the WAN termination device
• Service Level Agreements (SLA) offered
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SIP Trunking 
Enables Broadband, All-IP Integration
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Broadband Enhanced Services
• High Fidelity voice and video
• Integrated Presence and IM
• Etc.
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SIP Trunking 
Enables Broadband, All-IP Application Integration

Business
Application 

ITSP
IP

Infrastructure

PSTN

EnterpriseITSP
Web Services

IP
PBX

ITSP
Softswitch

SIP SIP

LAN

ITSP
Service
Demark

Broadband Enhanced Services
• Monitor / Screen Calls
• Managed personal 

communications profiles
• Presence and IM
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Understanding the ITSP Services
(Today and Tomorrow)
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• Managed vs. Un-manged
• On-net vs. Off-net
• Quality of Service Capabilities
• Service Level Guarantees 
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Important Consideration

• Signaling Methods: (SIP, H.323, Proprietary)
• Standards and “Best Practices” are evolving: 

see the SIP Forum and “SIP Connect”
• Interoperability and Certification

– Leading Carrier Softswitch Vendors (ex: 
Broadsoft)

– Bilateral arrangements (ITSP and IP PBX)
• Services Demarcation Point: where does the 

ITSP’s responsibilities end?
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Lessons Learned

• Using SIP to trunk between an ITSP and an IP PBX 
does not guarantee interoperability.

– Reference “Best Practices” such as the SIP Forum’s SIP 
Connect specification.

– Reference certification / interoperability arrangements.
• Following are some areas to be “aware” of:
• Authentication: how does the ITSP perform 

authentication and is the IP PBX compatible
• DID call screening: Some ITSP’s screen ANI 

information to ensure that the originator number is 
part of their DID range. This can be a problem if you 
have mixed DID’s – ex: some from a traditional carrier.
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Lessons Learned (continued)

• Trunk to Trunk transfers: Example, an outside caller 
may try to reach an employee who has their office 
phone transferred to a cell phone. ITSP’s that perform 
do DID Call screening will not allow the transfer if the 
original calling party number is used as the CID.  The 
PBX will need to substitute the originating CID with a 
DID within the ITSP range.

• Media Session Restrictions:  some ITSP’s will restrict 
the media sessions between devices.  For instance, a 
B2B scenario could include company to company 
video calls or high fidelity voice calls.
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Lessons Learned (continued)

• Out-of-Band DTMF Compatibility (RFC 2833):
implementations.  Is this mandated by the ITSP?  
Does your IP PBX support it?

• Telephony Dialing Rules: Will the ITSP mirror the 
traditional telecom dialing rules within a given market: 
For example, 7, 10, 11 digit dialing where appropriate. 
Some ITSP’s require 11 digit dialing even for local 
calls.
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Lessons Learned (continued)

• NAT Traversal: This has been the #1 issue to work through in our 
experience. A reliable NAT traversal solution is required.

• Traversing between the public and private IP address boundaries 
presents problems for interactive communications. 

• Most commonly, for business applications,  SIP “aware” firewall 
or “Application Layer Gateway is utilized.

• This device must be capable of routing inbound and outbound 
sessions to the appropriate public/private destination.

• Often this device is provided by the ITSP as part of the service
offering.  If not, determine if the ITSP offers supported
recommendations? 

• SIP ALG / Firewall Examples: Adtran, Ingate, Cisco, more . . . 
• Other solutions (ex: STUN) have not taken hold in Enterprise 

environments where firewall configurations are asymmetrical and 
more complex.
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Summary

• SIP trunking between and ITSP and IP PBX can 
offer customers with “the best of both worlds”

– Broadband convergence (cost savings and features)
– Control of their own communications systems

• Best Practices are available – verify that your 
ITSP and IP PBX providers are engaged

• Look for Certification and Service Level 
Agreements

– Remember you get what you pay for!
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Additional Resources
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Questions?


