
SPICE OVERVIEW

SBC’s Program for Interoffice and Circuit Equipment (“SPICE”) is an Oracle-based program generating certain telecommunications investment and cost outputs in Microsoft® Excel workbooks.  The execution of the SPICE program is accomplished through menu driven interfaces for the development and population of data files, and for performing calculations.

SPICE calculates two distinct categories of costs – circuit equipment (“C/E”) and interoffice transport (“I/O”).   C/E costs are costs for central office circuit equipment required to achieve a specified level of performance. I/O encompasses those costs for outside plant equipment facilities and central office electronics that are required for interoffice transmission of optical signals. The Interoffice report generates the costs for these transmission facilities.
Figure 1 is a simplified diagram of the public telecommunications network and typical customer premise-to-SBC interoffice architecture.
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Telephone equipment located at a customer’s premises is connected to copper cables, which provide a communications path from the telephone equipment to a local telephone company’s central offices. The communications path may be over a pair of copper wires running from the customer’s premises to the central office, or the copper pair may terminate at an intermediate terminal where a digital communications channel is provided using electronic equipment and fiber cables to the end office.

At the end office, the copper cable pair is connected to line equipment on the central office switch.  The line equipment provides direct current to the customer’s telephone line, detects when the customer goes “off hook” to make a call, provides dial-tone and performs other functions.  Line equipment typically is dedicated to each customer line, and is often referred to as non-traffic sensitive plant, since the amount of customer calling does not affect the amount of line equipment required.

If the customer is provided access to the central office via a digital line, the digital transmission may be converted back to an analog signal, or the digital channels may be directly terminated on the switch.  Copper access lines and digital lines reconverted to analog signals are referred to as analog lines, whereas digital channels terminating directly on the switch are digital lines. Each requires different line termination equipment with different switch costs.

SPICE inputs consists of the following types of cost and other data:
· Vendor prices and other charges. SBC operating companies acquire circuit equipment prices from several vendors, including – Lucent Technologies, Nortel Networks, Fujitsu, ADC Telecommunications, Inc., Alcatel, and Siecor Product Lines.  Equipment investment spreadsheets with current vendor prices are entered into SPICE and are used to calculate both C/E and I/O monthly recurring costs.
·  Network Information. The component information pertaining to the various SBC networks that is used to provision the company’s various services is input into the model, specifically the I/O function.   

· Cost factors. The resulting monthly recurring costs calculated by SPICE are driven by various factors – investment factors, inflation factors and annual cost factors (“ACFs”).  These factors differ based on the location of the transport equipment.

 SPICE begins with a complete list of all the pairings of the central offices in the state for each zone (rural, suburban, urban, or interzone) for the state. The first central office in the pairing is called the ‘A’ location and the second, the ‘Z’ location. The leg distance refers to the route mile distance between the ‘A’ and ‘Z’ locations.  The model contains the distance between these points in air miles and then lists the entire given ‘A to Z’ central office locations in the study in alphabetical order by Code Common Language Location Identifier (“CLLI”) code.  

SPICE also contains a complete inventory of networks within the state. Networks are groups of central offices or network nodes that are connected by interoffice transmission facilities.  The network inventory is used by SPICE to identify possible paths for a dedicated transport channel between the ‘A’ and ‘Z’ central offices.  SPICE determines the cost of each possible path and uses the least cost path in developing transport costs.  These facilities may be configured in one of four possible SONET designs: 1) uni-directional rings (UR), 2) two-fiber bi-directional rings (2BR), 3) four-fiber bi-directional rings (4BR), or 4) chain designs.  Network engineers select these transmission facility designs based on the interoffice traffic patterns.  

The data for each network includes the type of design (UR, 2BR, 4BR, Chain), the bandwidth of the network (OC3, OC12, OC48, and OC192)
, the number of nodes or locations where traffic can enter or leave the network, the number of fibers (12, 24,…144), and the actual route mileage.  Each of these factors drives the circuit and cable investment that is needed to drive the network.

SPICE calculates the current investment that is required to construct each network based upon cost factors, and fixed and per-mile investments.  Average fixed and per-mile investments are computed by weighting the unit investments by the number of circuits between each pairing of offices. Circuit equipment investments are independent of network length, and fiber investment varies depending on the route mileage. For each ‘A to Z’ central office combination, SPICE selects the least cost path for a single ‘A to Z’ network/route and then computes the fixed and per mile investments per unit of capacity.  SPICE then performs separate unit investments for each of the different network speeds (OC3, OC12, OC48 and OC192).  After the least cost path has been determined, the fiber investments are then divided by the ‘A to Z’ air mileage in order to compute the different investments per air mile.

SPICE contains tables of SONET circuit equipment and fiber investments used to estimate the current cost of constructing each of the network designs in the network inventory. Separate construction costs are provided for ring versus chain designs, for network access and interconnection, and for the interoffice fiber cable investments. Circuit equipment costs vary by network bandwidth (OC3, OC12, etc.), and fiber costs by the number of fibers per cable 

The unit investments vary among the ‘A to Z’ central office combinations due to several factors, including but not limited to the following: SONET design type, bandwidth, and route mileage.  Average fixed and per mile investments are computed by weighting the unit investments by the number of circuits between each pairing of offices.

SPICE splits the fiber investment per mile between buried and underground cable types by applying current percentages of fiber construction costs by type of cable. Conduit investment is also calculated based upon the current ratio of conduit to underground cable construction costs. 

The resulting statewide average unit investments for each zone are then used in computing monthly capital costs and operating expenses.

Circuit Equipment (“C/E”)

Users of SPICE can calculate monthly recurring costs of C/E required at both SBC central offices and customer premises.

The Circuit Equipment Function is only accessible when the user enters SPICE with the intent to view a specific C/E run.  Investment amounts for each equipment item are computed per unit of capacity. The Circuit Equipment design uses current material vendor prices and loadings for power, sales tax and other costs of construction. Within the Circuit Equipment Function, SPICE allows its user the ability to easily add new or update circuit equipment investment, equipment capacity, and utilization factors. It also allows the user the ability to easily create new service designs or to adjust existing designs.

Interoffice Transport (“I/O”)

SPICE determines costs related to I/O by calculating monthly recurring costs of fixed and variable interoffice facilities. 

Monthly recurring I/O facility costs are computed for voice grade, DS1 and DS3 channels in rural, suburban, and urban geographic zones. Monthly costs for these three bandwidths are also calculated for dedicated transport facilities between zone and inter-zone.  Costs are calculated for the first mile, which includes circuit equipment within the central office, and for each additional mile after that. Mileage is computed in terms of air miles between SBC’s various central offices.

Monthly recurring costs include capital costs and operating expenses for the plant (aerial, underground and buried cables, circuit equipment, and central office equipment) that make up the various interoffice transport facilities. The total plant investment and mix of plant are based upon the actual network characteristics (central office locations, interoffice distances and networks), and the forward-looking, least cost design of interoffice facilities.
Transport refers to cable facilities, circuit equipment and other plant providing communications paths among the various central offices. Transport facilities are used to provide dedicated transport for private line and other special access services.  I/O facilities are the cable and circuit equipment between the various SBC central offices providing communication paths among the various offices. Fiber optic transmission facilities are assumed. Costs are computed for each of the various bandwidths, as well as for a voice grade dedicated interoffice channel. Interoffice facility costs are computed for each zone and between zones (Inter-zone I/O facility costs).  

Interoffice facilities require circuit equipment at each central office.  Between central offices are cable facilities. The amount of cable depends on the route mileage between the various central offices. Recognizing these factors, the study determines interoffice facilities costs for the “first mile”, including the central office circuit equipment, and for each additional mile.

Interoffice trunking facilities are the communication paths between the various switching machines. In areas that are served with a single switching machine, there are no extended area calling arrangements since all trunks are used for long-distance calls.  In larger areas, the different central offices within the local calling scope use local trunks to connect customers.  Trunking facilities may be copper wires, electronic carrier systems, or fiber optic lightwave guides.

The interoffice function of SPICE is only accessible when the user enters SPICE with the intent to view a specific interoffice (I/O) run. The interoffice inputs contain all existing and planned networks between the various central offices on a state-to-state basis. SPICE contains a list of all of the SBC central offices by their CLLI (Common Language Location Identifier) code, with each CLLI associated with their Vertical to Horizontal (V-H) coordinates.  Within the interoffice report is a list of the circuits, including each circuit’s ID and the ‘A’ and ‘Z’ CLLI that the circuit runs between.  The interoffice study provides a listing for all the various ‘A to Z’ central office locations within the specific interoffice study.

� OC3, OC12, OC48 and OC192 are bandwidths or transmission rates for SONET transmission facilities. An OC3 facility has the capacity of three DS3 fiber optic circuits.  A DS3 circuit equates to 28 DS1 circuits, and a DS1 equals 24 DS0 or voice grade circuits.  Thus, an OC3 facility has the nominal capacity to carry 2,026 voice grade circuits.  An OC12 has the capacity of four OC3s, an OC48 has the capacity of 16 OC3s, and an OC192 has the capacity of 64 OC3s.  Since IO facility costs for transport are expressed per service type (DS0,DS1, DS3, OC3, OC12, OC48, OC192), the capacity versus investment required for each network is important. 
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