2.0
Circuit Switched Services (C.2.2)
CSS provides connectivity on a dial-up basis between Government users, from Government users to the public at large, and from the public to essential Government services. These services include the traditional switched voice and toll free services and the increasingly important 900 and CSDS. The Government community is the largest single consumer of CSS in the industry, demonstrating the importance of CSS as a vital communications tool for Government operations.
Sprint is proud to offer the Government the most advanced voice services in the industry today.  We recognize that the Government network is a complex system of national service centers, mainframes, computer telephony integration, toll free traffic, outbound traffic and people.  Sprint would like to continue to serve the Government into the next millennium by capitalizing on our current strategic partnership, which has grown increasingly strong over the last 9 years.  Sprint currently provides over 33,000 voice circuits for the Government.  We understand through first hand experience the Governments’ expectations from its network provider.  Over the years, Sprint has striven to keep the Government on the leading edge through a steady stream of technical innovations and contract modifications designed to match network capabilities to the evolving needs of the user community.  Some examples are these modifications we incorporated to the FTS2000 contract:  Enhanced 800 service, Network Call Distributor, SiteRP, and Interactive Toll Free Services.  Sprint understands that the mission is to be responsive to user requirements and political conditions while simultaneously managing communication costs. FTS2001 will benefit from the advances already provided on the FTS2000 contract as well as those being provided for the future.

Service Delivery (L.38.1.1(a))
The overall network architecture, including the types and capacity of the transmission and switching media, the transmission facility (ies) configuration, and the type of equipment used in its network. 
Sprint is committed to assisting Government agencies in reaching their goals as stated in the FTS2001 Request for Proposal for Circuit Switched Services. Sprint’s products and services portfolio has the depth and breadth of services to support the Governments’ various needs, both domestically and non-domestically. 

Sprint addresses the Governments’ need to utilize telecommunications services to solve business problems, increase control over telecommunications, and increase the features and applications available to the user community. Sprint addresses all of the above needs plus the Governments’ need to control network capabilities, customize new products, and provide service enhancements faster than ever before. 

Sprint’s technologically enhanced Circuit Switched Services are designed to give organizations with multiple locations the benefits and capabilities of a private network without the associated investments and overhead costs. Sprint’s Premiere product -- Virtual Private Network, Enhanced Toll Free, Switched Data Services and 900 service -- address the needs of agencies today. 

Sprint’s voice services are provided over a digital, fiber-optic backbone network using digital switching architecture and supported by sophisticated management control systems. These elements provide a highly reliable, proven, and redundant network. The design of the Sprint network ensures survivability at the backbone or transmission level and the service level. The Sprint network minimizes the adverse effect of service interruptions due to equipment failures, cable cuts, network overload conditions, or regional catastrophes. 

Sprint is in the process of implementing four-fiber bi-directional line switched SONET transport and ATM switching as key elements of our Broadband Intelligent Network. Sprint is installing SONET on the fiber rings in our current network—leveraging our investment and endorsing our original vision of a 100 percent digital, fiber-optic network with powerful ring architecture. As of December 5, 1997, we had completed deployment of 77 interconnected rings, and full deployment is expected by 1998 with 101 rings in place. It is a remarkable advancement in network reliability:  coast-to-coast connection of overlapping rings using four-fiber bi-directional line switched SONET.  This unique network of connecting rings has the ability to reroute service around disruptions in as little as 50 milliseconds, less than a blink of an eye.  Even in the event of an electronics failure or cable cut, any voice, data, image or video service will continue uninterrupted – with the interruption going virtually unnoticed.  It’s nothing less than you’d expect from the company that pioneered the first all-digital fiber optic network, the first public data network, and the first commercial access to the Internet. 

The initial placement of fiber-optic cable for the Sprint network was sized to meet projected traffic growth with sufficient margin for unpredicted growth, based upon 1.2 Gbps asynchronous electronics on the backbone routes and 565 Mbps electronics on the subtending routes. Capacity has been increased over that amount using higher speed electronicsX
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All new optical transmission equipment being deployed within Sprint’s network meets SONET specifications and allows for modularity and future growth of bandwidth. This means the standard does not have to be completely rewritten to accommodate higher speeds. With this flexibility, SONET becomes the enabling technology for future broadband services. X
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This more reliable equipment, with fewer points of failure, and millisecond recovery in the event of an optical system failure or fiber cut, means improved network performance. 

Over the last five years, Sprint has made a significant investment in what we call the Distributed Intelligent Network Architecture (DINA) for our Premiere voice services. DINA 

moves service logic out of the network switching systems (DMS-250) and into intelligent network computers, also known as service control points (SCPs).

With DINA, Sprint services and features are defined in software programs at these intelligent nodes, enabling Sprint to develop and enhance service capabilities independently of the switch manufacturer. This translates into reduced product development cycles and greater opportunities for the Government to control communications services.

DINA provides interactive signaling between switches and the SCP database before and during a call. X
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Sprint’s DINA expands the Governments’ communications capabilitiesX

X

X

X

X

X

Virtual Private Network (VPN) Premiere and Toll Free services are taking full advantage of the enhanced capabilities of DINA, enabling customers to use a flexible, building-block approach to customize their communications solutions. 
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Another component of Sprint’s Intelligent Network architecture is the Signaling System 7 (SS7). Sprint was the first long-distance carrier to implement Signaling System 7 (SS7) nationwide and the first to connect with a local exchange carrier (BellSouth in May, 1991). SS7 provides immediate benefits in terms of network performance, operational efficiencies, call processing, and the ability to develop advanced features for our customers. XXXXX XXXXX
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Signaling System 7 was developed from the Common Channel Signaling (CCS) international standards recommendations set by the ITU Telecommunication Standardization Sector (formerly CCITT), the international telephony standards organization. Domestically, Sprint conforms to the American National Standards Institute (ANSI) standards, Issue 1.

CCS is based on the concept of “out-of-band” signaling in which signaling is a data communications function and has its own channels on the network separate from the call transmission facilities. SS7 was determined to be strategically important for the following reasons:

• 
SS7 takes full advantage of fiber-optic transmission technology and meets the requirements of recent ITU Telecommunication Standardization Sector and North American standards activity.

SS7 is a high-speed, reliable data network designed to support the call set-up and intelligent network needs of the Sprint network.

• 
SS7 is a basic block required for ISDN, and will make possible the addition of an abundance of new features and services, which depend upon SS7 technology. The variety of different services available with digital networks could not be offered with transparent interconnection without the use of common channel signaling. SS7 is the signaling system transport mechanism for the Integrated Services Digital Network (ISDN), which has been developed with the ultimate goal of combining all communications services into a single network to which any customer has access over common facilities. SS7 is the foundation for the Distributed Intelligent Network Architecture (DINA).

The Signal Transfer Point (STP), XXXXXXXXXXXXXXXXXXXXXXis a packet switch supporting all SS7 message routing in the Sprint network. They are interconnected, have access to the same database information, and afford look ahead capability when routing switched calls. 

Sprint has built our network architecture on the most reliable technology in today’s environment.  Using our robust implementation of SONET, ring topology, Distributed Intelligent Network Architecture, and fully meshed DMS-250 switches, we offer a very resilient system for voice services on which the Government can depend.  

Network Architecture (L.38.1.1(b))
The rationale for the network architecture design. 
In a very short time, in evolutionary terms, we have seen a transformation in communications that has fundamentally changed the way we interact – as individuals and as organizations.  Just 20 years ago, only a few companies in the world were using personal computers, email and video.  Today, most businesses rely on multiple forms of digital communication as a matter of course.  Now, the world is on the brink of another revolution.  It is hard to predict all the forms it will ultimately take, because there is such vast new territory for exploration and development in the digital universe.  A decade ago, Sprint designed and constructed the most advanced telecommunications network in the world – from scratch.  Today, that network is a standard by which all others are measured.

Sprint’s rationale for deploying our network architecture is simple.  High capacity fiber optic facilities and total service consistency are becoming critical aspects of the corporate enterprise network as businesses become more reliant on high bandwidth applications.  SONET optical interface standards, combined with end-to-end architectures based on four fiber, bi-directional line switched rings, provide the highest possible level of service assurances, while guaranteeing bandwidth ranges to support the most demanding business applications.  Four-fiber bi-directional line switched ring SONET approach is uniquely suited to trouble free service, while enabling efficient network management and equipment interoperability.

A primary goal of SONET is survivability; to construct a self-healing network that  recognizes a fiber cut and reroutes traffic before a significant degradation in performance occurs.  All carriers that deploy SONET follow the same set of standards.  But there are differences in network architectures and equipment that significantly affect the success of the network.  The right architecture allows a network to be self-healing and make survivability and restoration effective enough to provide constantly good service levels.

SONET operates in several different modes.  A major distinction in operation is whether the service is deployed in a linear fashion or as one of several ring types.  A linear deployment is vulnerable to interruption because the fiber cable has only a single path to the endpoints.  Ring systems are relatively immune to interruption because of the multiple path access implied in the ring itself as illustrated in Figure 1.B.2-6 and Figure 1.B.2-7.  
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Figure 1.B.2-6    Sprint’s Unique SONET Design DesignFeature 
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Figure 1.B.2-7    Limitations of Linear SONET 
A linear SONET architecture is configured in a point to point manner.  Traffic moving from point A to point B has only one route to follow.  If there is a backup cable, it invariably follows the same route.  In the event of a break, the only way to get from A to B is to redirect the traffic along some other routes in the network, if possible at all.  Service stops while restoration is implemented.

Surprisingly, the major carriers, with the exception of Sprint, have built their networks using mostly linear connectivity on their long haul inter-city sections.  Carriers are likely to do this because they build SONET over existing facilities that are already linear in nature.  As a result, cable cuts in these sections have resulted in chronic catastrophic outages for thousands of users.  This is being corrected as time goes on, but Sprint has maintained a major service edge by its strategic decision to deploy only ring architectures throughout its North American network.

Enhancements Goal
The goal of our Distributed Network Enhancements is to create an intelligent network service platform capable of supporting future communications services regardless of technologies, regulatory changes or organizations involved.
This goal will be accomplished in the following two ways:
1.
Network Enhancements will deploy advanced intelligent network capabilities to support the following:
• 
Faster and broader product development projects

• 
Open network and service creation environments

• 
Reduced development costs

• 
Reduced product and operating expenses

2.
Network Enhancements will establish a common technical and service platform to accomplish the following:

• 
Improve our time to market

• 
Provide greater flexibility in customer responsiveness

• 
Support technical integration and customer service automation

Because Sprint’s open architecture was designed to quickly integrate new technologies, the Government can implement customized solutions for mission critical applications, as well as migrate these applications whenever, wherever, however the Government chooses.

Congestion and Flow Control (L.38.1.1(c))
Congestion and flow control strategy including redundant switch and transmission facilities, control mechanisms, and the degree of flexibility inherent in the architectural design to handle predicted and unpredicted increased traffic loads and/or switch and transmission failures. 
As key elements of Sprint’s Broadband Intelligent Network, the SONET transport equipment which Sprint is deploying, has logic at the site to reverse the flow of traffic and 

restore service in milliseconds, without having to send data to a central processor for analysis and decisions.

This provides the most  fundamental element in avoiding congestion and interruption to the flow of calls in the network -- namely, instantaneous recovery from network outages. 

Sprint also incorporates Network Management Control (NMC) processes to monitor and manipulate the flow of calls during predicted, increased traffic loads. Through the DMS-250 configuration, we allow more calls inbound to the network from prespecified areas, which  customers target. This allows Sprint to provide enhanced capacity to customers who have personnel on staff, and who are prepared for spikes in traffic volume.X
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Sprint Equipment at the Government Location (L.38.1.1(d))
The amount of the offeror’s equipment that would be required at Government locations to deliver the services, including the amount of power, floor space, along with heating, ventilation, and air conditioning loads. 
Circuit Switched Service standards require that equipment be present at a customer’s premise to terminate calls. Sprint may provide this equipment or the Government has the option of providing its own terminating CPE (Customer Premise Equipment), provided that the CPE meets CSS standards and has been certified for interoperability. As a guideline, we have outlined in Tables 1.B.2-2 through 2-6 the specifications of the type of equipment required at a minimum, to include:

• 
CSU/DSU

• 
Voice Multiplexer

• 
DS3 Access Multiplexer

• 
Channel Banks

• 
Inverse Multiplexer

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal.
1-B-15
Revised November 30, 1998

