4.2.4  Leased Circuits


The alternative network technical architectures outlined in Section 3 include four all-lease candidates as well as 17 hybrid options.  As discussed in Section 3, all options utilize two types of leased circuits: tail circuits and backbone circuits. Various combinations of both types are included in each option, each to a greater or lesser degree depending on the leased portion of each hybrid option. The accumulation of costs for each tail circuit was begun at a time in the life cycle corresponding to the device site being connected. Backbone circuits are accumulated over the entire life cycle for all options for consistency.


The types of service considered include:


Analog POTS


Dedicated Digital 2.4 Kbps


Dedicated Digital 9.6 Kbps


Dedicated Digital T1


Frame Relay


ISDN Basic Rate Interface (BRI)


The cost of each circuit was modeled in two parts:


One-time


Recurring


One-time costs include the cost of circuit installation.  This does not include circuit-related equipment or maintenance costs. Equipment purchase and circuit-related equipment replacement costs were discussed in Section 4.2.2.  Associated maintenance labor costs are discussed in Section 4.2.5.


Recurring circuit costs include fixed monthly charges that depend on the type of service and (in some cases) distance, and usage charges where applicable.


Each leased circuit is defined by:


An index


A “from” and “to” location


Number of lines


Type of service


Service providers were given a description of each circuit and were requested to supply the following cost information for these circuits:


One-time installation charge


Fixed monthly recurring charge


Usage charges (per call, per message unit)


Where possible, the service providers were requested to supply these costs for three different time periods including:


One to three years


Four to six years


Seven to ten years


When received, the cost data obtained from the service providers was thoroughly analyzed. The most cost effective rates were identified and then merged into a cost database.


The costs for each circuit (or circuit group where multiple lines are required) was then calculated using the following general equations:


One-Time Cost ($) = (installation cost per line) X number of lines


Recurring Cost (1st year)  = (monthly recurring cost/line) X (# lines) X


				(number of months active during the first year) $/year


Recurring Cost  (out years) = (monthly recurring cost/line) X (# lines) X 12 $/year


The tail circuit and backbone circuit costs are described in Section 4.2.4.1 and Section 4.2.4.2, respectively.


4.2.4.1  Tail Circuits


A total of 1017 sites are included in the baseline site database.  The number of sites by device type are:





Device Type�
Number of Sites�
�
ATR�
86�
�
CCTV�
175�
�
Detectors�
520�
�
Pavement &  Weather Sensors�
48�
�
Dynamic TAS (SHAZAM Flasher)�
17�
�
TAR�
59�
�
VMS�
112�
�
Total Number of Sites�
1017�
�
�
For circuit costing, the seven device types were assigned to one of the following three groups:





Costing Group�
Device Types �
�
170E-Controlled Devices�
ATRs


Detectors�
�
CCTV�
CCTV�
�
Other�
Pavement and Weather Sensors


Dynamic TAS (SHAZAM Flasher)


TAR


VMS�
�



For the SOC-centralized and decentralized leased options,  leased circuits are used to connect all of these sites to facilities.  The hybrid alternative architectures incrementally replace some of the leased circuits when selected sites are connected to existing or new fiber optic backbone segments.


Tail circuit lease costs for the SOC-centralized lease alternative architecture are discussed in Section 4.2.4.1.1.  Costs associated with the decentralized lease and options are shown in Section 4.2.4.1.2.


4.2.4.1.1  SOC-Centralized Leased Architecture


As discussed in Section 3, data (excluding pavement and weather sensor data) is delivered by the communications network from the field sites to the SOC.  The pavement and weather sensor data will be delivered from the field sites to the appropriate District Office.


�
4.2.4.1.1.1  Tail Circuit Definitions


The tail circuits for SOC-Centralized lease architecture are defined in Appendix H.  Specific references are:





Device Group�
Appendix H Reference�
�
170E-Controlled Devices�
Section H.1�
�
CCTV�
Section H.2�
�
Other�
Section H.3�
�
The referenced circuit descriptions were submitted to the service providers for cost estimates.


Note that Section H.3 includes two types of service - 9.6 Dedicated Digital and POTS - for the VMS sites.  The 9.6 service is required to support the VMS data requirements.  Some of the currently operational sites require two 9.6-lines; the newer (and future) sites require a single line.  The POTS line supports the field maintenance requirement for voice (see Section 2.4.3.2).  


With respect to the device site database, it is advantageous to use the Rec Num field as the unique identifier for each circuit (or circuit group where multiple lines are required).  Referring to Section H.3, the VMS 9.6 and POTS service are assigned the same record number.  For cost accumulation reasons, the record number for the VMS POTS is distinguished from the 9.6 Dedicated Digital record by adding a trailing underscore (“_”).  Section H.4 documents the modified VMS Rec Num fields.


4.2.4.1.1.2  Tail Circuit Cost Calculations


Section 2 describes the 170E-controlled devices in the context of the polled mode of operation which is required in order to meet operational goals.  The assumption that different polling frequencies would apply to urban and rural devices was made during several of the working meetings during the analysis.  Urban devices are currently required to be polled at a frequency of once-per minute, and rural devices are assumed to be polled at the lower rate of 70 times per day.  


Appendix H, Section H.5 lists the VMS device sites and the modeled polling frequencies used for these sites.


The tail circuit cost data received from the service providers was analyzed.  It was determined that the POTS type of service for the 170E-controlled devices was inordinately expensive due to usage charges and a continuos polling mode of operations.  The ISDN BRI service was substituted for POTS, achieving a significantly lower life-cycle cost without impacting the maintenance voice requirement.  


In addition to the 170E-controlled devices, the most cost effective rates for the CCTV and Other device types were identified on a circuit-by-circuit basis and entered into the cost database.


It should be noted that usage costs for the site maintenance POTS lines have not been estimated.  This factor is not thought to be a significant cost factor since the frequency of usage of any line should be very low, perhaps as low as one or two calls per year.


4.2.4.1.1.3  Tail Circuit Cost Rollups


Table 4-31 presents the SOC-Centralized lease life-cycle tail circuit costs. Separate rollups are provided for the following circuit groups: 


Circuits for device sites excluding CCTV sites that carry data only (e.g., pavement and weather sensor dedicated digital lines) and those that carry data as well as  voice (e.g.,  170E-controlled ATR and detector ISDN BRI lines)


CCTV circuits


Voice-only circuits required for field maintenance (e.g., at VMS sites)


The leased tail circuit cost for the 10-year life cycle is approximately $63 million. This cost is dominated by the Data/Voice circuit recurring costs which represent approximately 83 percent of the total. The only other significant costs are associated with the CCTV cost group, which represents 16 percent of the total.  
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