4.2.4.2  Backbone Circuits


The leased backbone circuit configurations and the costs of the SOC-Centric Lease, Decentralized  Lease,  and Hybrid acquisition alternatives vary significantly.


The SOC-Centric Lease backbone costs are found in Section 4.2.4.2.1.  The Decentralized Lease and Hybrid  backbone costs are presented and discussed in Section 4.2.4.2.2 and 4.2.4.2.3 respectively.  


4.2.4.2.1  SOC-Centralized Backhaul 


The SOC-Centralized Lease alternative (option L2) supports the “backhauling” of CHART video and data to the SHA shops, district offices, TOCs, MSP barracks, and other MDOT modal headquarters.  


4.2.4.2.1.1  Circuit Definitions


Figure 3-2 depicts the CHART Backhaul architecture.  The 42 s associated with the architecture are described in Section H.10.  Each link consists of one or more lines (circuits) providing Dedicated Digital T1 service.


Service providers were given these circuit descriptions and were requested to supply the non-tariff per-line cost information for the three different time periods identified in Section 4.2.4. 


4.2.4.2.1.2  Circuit Cost Calculations


The circuit cost data received from the service providers was analyzed.  The most cost effective rates were identified on a circuit-by-circuit basis and entered into the cost database.


Referring to Appendix H Section H.10, 40 of the 42 links are to be activated during the first network life-cycle year.  Two links will be activated during the fourth network year. It is assumed that all circuits activated during a given year will incur twelve months of recurring charges for that year.


4.2.4.2.1.3  Circuit Cost Rollups


Table 4-53 summarizes the life-cycle costs of the SOC-Centric Backhaul circuits expressed in constant dollars.
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Table 4-53.  Centralized Lease Backhaul Circuit Cost Rollups
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4.2.4.2.2  Decentralized Lease Backbone


The Decentralized Lease architecture alternatives L3 and L4 distribute ITS video and data to the SOC, AOC, SHA shops, district offices, TOCs, MSP barracks, and other MDOT modal headquarters, and also supports SHA enterprise network traffic. Connectivity is achieved using a backbone consisting of a “survivable” core around the urban areas, and non-survivable links to the rural areas.  The core can survive one failure in any of the links and still route video and data to the required facilities.


The circuits comprising the backbone core are termed Primary trunks. All other circuits are termed Secondary Trunks.


4.2.4.2.2.1 Circuit Definitions


Figure 3-3 depicts the Decentralized Lease backbone architecture.  There are 56 Secondary trunks (links) and 9 Primary trunks (links).


Section H.11 describes the Secondary trunks.  Each trunk consists of one or more lines providing one of the following types of service:


Dedicated Digital T1


Frame Relay


Appendix H, Section H.12 describes the Primary trunks.  Each trunk consists of one or more lines providing the Dedicated Digital T1 type of service.


Service providers were given these circuit descriptions and were requested to supply the non-tariff per-line cost information for the three different time periods identified in Section 4.2.4. 


4.2.4.2.2.2  Circuit Costs Calculations


The circuit cost data received from the service providers was analyzed.  The most cost effective rates were identified on a circuit-by-circuit basis and entered into the cost database.


Referring to Appendix H, Section H.11, 54 of the 56 Secondary trunks are to be activated during the first network life cycle year.  Two trunks will be activated during the fourth network year. Section G.12 indicates that all nine Primary trunks will be activated during the first network life-cycle year. It is assumed that all circuits activated during a given year will incur twelve months of recurring charges for that year.


4.2.4.2.2.3  Circuit Cost Rollups


Table 4-54 summarizes the life-cycle costs of the Decentralized Lease option L3 backbone circuits expressed in constant dollars.  Separate rollups are shown for the Secondary and Primary trunks, respectively.  The Secondary trunks account for 52 percent of the total cost.
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Table 4-54.  Decentralized Lease Backbone Circuit Costs, Option L3
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Table 4-55.  Decentralized Lease Backbone Circuit Costs, Option L4
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As discussed in Section 3.1.2, the Decentralized Lease alternative L4 backbone architecture represents a slight variation in the alternative L3 architecture.  Additional T1 lines are added to the trunk between the District 3 Office in Greenbelt and the Montgomery County TOC in Rockville to transport video data from Montgomery County-owned cameras. (Referring to Appendix H, Section H.11, this circuit is assigned the Link ID 20.)


Table 4-55 summarizes the life-cycle costs of the Decentralized Lease alternative L4 backbone circuits expressed in constant dollars. The total life-cycle cost is increased by less than $300,000, and the percentage of the cost associated with Secondary trunks is approximately the same as the alternative L3 value.


4.2.4.2.3  Hybrid Architecture Decentralized Backbone Costs


The Hybrid alternatives progressively replace the nine leased Primary backbone trunks with fibered trunks, eliminating the leased circuit costs.  Appendix G, Section G.12 defines the nine trunks in detail.  


Table 4-56 maps the link ID and short name of each Primary trunk to the hybrid option(s) where the trunk circuit is leased.  An “x” in the option column denotes that the trunk is leased; a blank implies that the trunk is fibered.  For example, the trunk from the SOC to the District 3 (ID 6) office is never leased for any of the hybrid options.  The trunk from the District 4 office to the AOC (ID 2) is leased for all options in the H1x family, and fibered for all options in the H2x, H3x, and H4x families.


Table 4-56.  Primary Backbone Trunks Leased For Hybrid Options


Leased�
�
Hybrid Option�
�
Link ID�
Description�
H1x�
H2x�
H3x�
H4a�
H4b,c,d,e�
�
2�
From District 4 to AOC�
x�
�
�
�
�
�
6�
From SOC to District 3�
�
�
�
�
�
�
7�
From SOC to District 4�
�
�
�
�
�
�
8�
From AOC to District 5�
x�
x�
x�
�
�
�
9�
From District 4 to District 7�
x�
x�
x�
�
�
�
12�
From District 3 to Gaithersburg�
x�
x�
�
x�
�
�
67�
From District 4 to District 3�
�
�
�
�
�
�
68�
From District 3 to District 5�
x�
x�
x�
�
�
�
69�
From District 7 to Gaithersburg�
x�
x�
x�
x�
�
�
The circuit cost rollups for all Hybrid options are presented in Table 4-57 through 4-61.  Referring to Tables 4-57, 4-58, and 4-59, the variation in total leased backbone life-cycle cost for the H1x, H2x, and H3x hybrid alternatives is approximately $1 million, and th�



Table 4-57.  Backbone Circuit Costs for Options H1,  H1b, H1c, H1d, H1e
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Table 4-58.  Backbone Circuit Costs for Options H2b, H2c, H2d, H2e
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Table 4-59.  Backbone Circuit Costs for Options H3b, H3c, H3d, H3e
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Table 4-60.  Backbone Circuit Costs for Option H4a	
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Table 4-61.  Backbone Circuit Costs for Options H4b, H4c, H4d, H4e
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�
cost for the H1x, H2x, and H3x hybrid alternatives is approximately $1 million, and the cost of the Secondary trunks is approximately double that of the Primary trunks.


Compared to the backbone cost for the Decentralized Lease alternatives L3 and L4,  the total life-cycle cost for the leased backbone has been reduced by more than $3 million.


Table 4-60 illustrates that the total leased backbone life-cycle cost for option H4a is roughly $1.5 million less than the leased backbone lifecycle costs for the H1x, H2x, and H3x Hybrid alternatives. Note that additional Secondary trunk lease cost is incurred by adding more T1 lines between the District 3 Office in Greenbelt and the Montgomery County TOC in Rockville. As discussed in Section 4.2.4.2.2.3, these lines are needed to transport video data from Montgomery County-owned cameras.  Also, the Secondary trunk lease cost is reduced for the H4x alternatives because the leased trunk between the Annapolis District Office and the Stevensville Garage is replaced by fiber. The H4a Secondary trunk costs dominate the Primary trunk costs by approximately six to one.


Table 4-61 reflects the net impact of eliminating the leased circuit costs for all Primary trunks and also eliminating the cost of the leased Secondary trunk between the Annapolis District Office and the Stevensville Garage.  The total leased backbone life-cycle cost is reduced by nearly $2 million compared to the cost of alternative 4a.
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