4.2.4.1.2  Decentralized Lease Architecture


As discussed in Section 3, the Decentralized Lease architecture is developed in an attempt to minimize the life cycle leased circuit costs.  This can be achieved by hubbing the device site circuits around the nearest SHA facility, be it a shop, district office, or the SOC.  This approach reduces the length (i.e., mileage) of distance-sensitive circuits and will eliminate toll charges for calls within the same Centrex area for the local regional Bell operating companies (RBOCs) ISDN BRI Centrex service given existing tariffs. This implies that an allocation of individual device sites must be made to SHA facilities that are located in the same telephone exchange area.  The allocation of device sites to facilities was performed manually using maps generated from the SHA GIS database. 


This section defines the Decentralized Lease circuits (Section 4.2.4.1.2.1); documents the mapping of device sites that are located in proximity to existing and potential future fiber optic backbone segments (Section 4.2.4.1.2.2);  describes how the leased circuit costs are calculated (Section 4.2.4.1.2.3); and presents the resultant Decentralized Lease life-cycle costs for data, video, and voice circuits (Section 4.2.4.1.2.4).


4.2.4.1.2.1  Circuit Definitions


The tail circuits for the Decentralized Lease architecture are defined in Appendix H.  Specific references are:





Costing Group�
Appendix H Reference�
�
170E-Controlled Devices�
Section H.6�
�
CCTV�
Section H.7�
�
Other�
Section H.8�
�



The referenced circuit descriptions, including facility phone numbers, were submitted to the service providers.  Note that the providers were requested to supply 170E-Controlled Devices group circuit costs for 2.4 Kbps Dedicated Digital and POTS types of service as well as ISDN BRI.  The circuit definition template for all three types of service is identical to the template presented in Section G.6.


Note that Section H.8 identifies two types of service - 9.6 Dedicated Digital and POTS - for the VMS sites discussed in Section G-3. The POTS lines support the field maintenance requirement for voice (see Section 2.4.3.2).  The record number (Rec Num ) field for the site is the same for both types of service.  


To provide a unique identifier for all circuits, the Rec Num field for the VMS POTS circuits was modified internally to the cost database.  The POTS circuits are distinguished from the 9.6 Dedicated Digital service circuits by adding a trailing underscore (“_”) to the 9.6 Rec Num.  Section G.4 documents the modified VMS Rec Num fields.


4.2.4.1.2.2	  Mapping Sites To Road Segments


To efficiently implement the circuit lease cost calculations required for the many and varied alternative hybrid architectures, all device sites in the data base were either mapped to the 14 road segments as defined in Section 4.2.1, or flagged as being too far away from any one of these segments.


Section H.10 documents the detailed device site mapping.  The number of device sites in the 1017-site baseline database that are allocated to each road segment (as well as the number of sites not mapped to any segment) are summarized in Table 4-32.  The allocation of device site types to the segments is shown in Table 4-33.


Table 4-32.  Allocation of Device Sites to Road Segments


 


Road Segment�
Number of Sites�
�
I-270 from MD 109 to I-70�
16�
�
I-270 from I-495 to MD 109 (Montgomery County)�
59�
�
I-70 from US 340 to I-695�
68�
�
I-695 from I-83 (Harrisburg Expwy) to I-95 (Essex)�
37�
�
I-695 from I-95 South to I-97�
22�
�
I-95 from I-695 to Fort McHenry Tunnel�
20�
�
I-97 from I-695 to I-595 (Entire Length)�
34�
�
US 50 (from DC to MD 193)�
26�
�
US 50 (from MD 193 to MD 8/18)�
54�
�
I-495 (Montgomery County)�
55�
�
I-495 (Prince George’s County)�
103�
�
I-83 (Harrisburg Expwy) from PA to I-695�
30�
�
I-695 from I-83 (Harrisburg Expwy) to I-95 (South)�
70�
�
I-95 from I-695 (South) to I-495�
59�
�
Not Applicable (sites not allocated to any segment)�
364�
�



�
Table 4-33.  Allocation of Device Site Types To Road Segments


�
170E-Controlled Sites�
CCTV Sites�
Other Device Type Sites�
�
Road Segment�
ATR�
Detector�
CCTV�
Pavement/Weather�
SHAZAM Flasher�
TAR�
VMS�
Total Sites�
�
I-270 from MD 109 to I-70�
0�
10�
4�
0�
1�
0�
1�
16�
�
I-270 from I-495 to MD 109 (Montgomery County)�
2�
43�
6�
2�
0�
3�
3�
59�
�
I-70 from US 340 to I-695�
3�
45�
12�
4�
1�
1�
2�
68�
�
I-695 from I-83 (Harrisburg Expwy) to I-95 (Essex)�
4�
20�
10�
0�
0�
1�
2�
37�
�
I-695 from I-95 South to I-97�
1�
11�
7�
1�
0�
0�
2�
22�
�
I-95 from I-695 to Fort McHenry Tunnel�
0�
7�
3�
1�
0�
0�
9�
20�
�
I-97 from I-695 to I-595 (Entire Length)�
0�
18�
8�
2�
0�
1�
5�
34�
�
US 50 (from DC to MD 193)�
2�
14�
6�
1�
0�
0�
3�
26�
�
US 50 (from MD 193 to MD 8/18)�
1�
24�
17�
0�
1�
5�
6�
54�
�
I-495 (Montgomery County)�
3�
29�
16�
2�
0�
1�
4�
55�
�
I-495 (Prince George’s County)�
4�
54�
25�
2�
2�
3�
13�
103�
�
I-83 (Harrisburg Expwy) from PA to I-695�
3�
18�
6�
1�
0�
1�
1�
30�
�
I-695 from I-83 (Harrisburg Expwy) to I-95 (South)�
5�
43�
13�
1�
0�
1�
7�
70�
�
I-95 from I-695 (South) to I-495�
3�
30�
12�
2�
2�
2�
8�
59�
�
Not Applicable (sites not allocated to any segment)�
55�
154�
30�
29�
10�
40�
46�
364�
�
TOTAL SITES�
86�
520�
175�
48�
17�
59�
112�
1017�
�



�
The cost of the circuits for sites allocated to each road segment (as well as those sites not allocated to any road segment) can be calculated independently and then summed to support the derivation of total Decentralized Lease circuit costs.  For architecture variations wherein some device sites are connected directly to existing and/or planned fiber optic backbone segments, the associated leased circuit costs for these sites are eliminated.


4.2.4.1.2.3  Circuit Cost Calculations


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.  The ISDN BRI service was selected over  POTS and Dedicated Digital 2.4-Kbps services because it yielded a significantly lower life-cycle cost without impacting the maintenance voice requirement. 


Since usage charges accumulate as a result of polling devices, they are a significant cost factor in the SOC-centralized architecture.  ISDN BRI calls to device sites from an SHA facility in the same Centrex area are local calls, as defined by the current, applicable tariff.  The decentralized architecture capitalizes on the fact that SHA has many facilities across the state, thereby avoiding toll charges incurred when polling devices. 


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.


4.2.4.1.2.4  Circuit Cost Rollups


Table 4-34 presents the annualized decentralized lease life-cycle tail circuit costs for the device sites allocated to each road segment.  Separate cost rollups are provided for the following  items:


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 total cost of all three categories identified above


Table 4-35 is the rollup across all road segments of the tail circuit costs.  Table 4-36 summarizes the tail circuit costs for those device sites that are not allocated to any road segments, using the same cost breakout as Table 4-35. Table 4-37 derives the total decentralized tail circuit cost by summing the cost of circuits allocated to road segments (Table 4-35) and the cost of circuits not allocated to any road circuits (Table 4-36).  This total cost applies to the decentralized lease architecture, Option L3, introduced in Section 3.1.2.1.


�
Table 4-34.  Decentralized Lease Tail Circuit Costs Per Road Segment


�EMBED Excel.Sheet.8���


Table 4-35.  Total Decentralized Lease Tail  Circuit Costs Allocated To  Road Segments 





�





Table 4-36.  Total Decentralized Lease Tail  Circuit Costs For Sites Not Allocated  To Road Segments
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Table 4-37.  Total Decentralized Lease  Tail  Circuit Costs (Option L3)
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�
4.2.4.1.2.5	  Decentralized Lease Tail Circuit Variations


Decentralized Lease architecture variation L4 (discussed in Section 3.1.2.2) assumes that costs for circuits supporting SHA CCTV sites in Montgomery County are not incurred by SHA. Some of the hybrid architecture variations also assume that CCTV sites alone are connected to existing or planned communications infrastructure (e.g., fiber optic backbone segments for hybrids).  Other non-CCTV device sites are connected to the network by leased circuits and hence continue to incur leased circuit costs.


Table 4-38 presents the annual life-cycle circuit costs for the non-CCTV device sites allocated to each road segment.  Separate cost rollups are provided for:


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


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


The total cost of the two categories identified above


Referring to Table 4-38, two road segments are located in Montgomery County.  These road segments are:


I-270 from I-495 to MD 109


I-495 (Montgomery County)


Table 4-39 is the rollup across all road segments (excluding those within Montgomery County)  of the decentralized lease tail circuit costs for all sites, and the rollup of only the non-CCTV sites for the Montgomery County road segments.


Table 4-36 is the rollup of the decentralized lease tail circuit costs for device sites that are not allocated to any road segments.


Table 4-40 sums the cost of circuits (excluding Montgomery County CCTV circuits) allocated to road segments (Table 4-39) and the cost of circuits not allocated to any road segments (Table 4-36).  This is the tail circuit cost for the decentralized lease architecture  Option L4 (see  Section 3.1.2.2).


4.2.4.1.3  Decentralized Hybrid Architectures


The tail circuit costs for the various Hybrid options are constructed using the cost building blocks presented in Section 4.2.4.1.2.4 (for costs of all device sites) and 4.2.4.1.2.5 (for  costs of non-CCTV sites only).  Each Hybrid option has a unique mapping of some of the decentralized tail circuit costs allocated to road segments.  All Hybrid options share the common cost of the decentralized tail circuits that are not mapped to any road segment.





�
Table 4-38.  Decentralized Lease Tail Circuit Costs ( Excluding CCTV Sites) Per Road Segment
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Table 4-39.  Total Decentralized Lease Tail Circuit Costs (Excluding Montgomery County CCTV Sites) Allocated To Road Segments
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Table 4-40.  Total Decentralized Lease Tail Circuit Costs For Option L4 
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