Section 5 - Findings 





This section presents the findings and conclusions relevant to this study’s objective of identifying a cost effective SHA/CHART communications architecture.  The findings are directly based on the technical and cost analyses presented in Sections 3 and 4.


5.1  Lowest Cost Option


The cost analysis presented in Section 4 reveals that Hybrid Option H1, at $68,619,035, has the lowest life-cycle cost of all the options considered. This option would capitalize on existing MCI/TCG fiber optic capacity between SHA’s Brooklandville, Greenbelt, and Hanover facilities for use as a high speed trunk. Leased lines would be utilized for connectivity to all other SHA facilities and devices in the field following the decentralized architecture depicted in Option L3. In the cost model, all equipment for sites and facilities, construction materials and services, software, and labor to operate and maintain the communications network were assumed to be purchased by SHA. 


Figure 5-1 shows the annual cost profile for Option H1 as modeled.  Not only is the total life-cycle cost for H1 lower than for any other option, but the annual cost for eight of the ten life-cycle years are also lower compared to all other options (Option L4 had slightly lower annual costs for Year one and Year four.  However, Option 4 assumes collaboration between the SHA and Montgomery County that is not currently in place).  The spike in Year 1 costs is attributed to the initial investment for equipment and construction needed for CHART communications backbone infrastructure.  Operationally, this cost profile can be modified to some extent by deferring CHART device installations.  The majority of the equipment investment, however, will still be needed up-front in order to install a functioning communications backbone between SHA facilities. This backbone would support the total number of device installations. This high equipment investment would exist regardless of option.


H1’s lowest overall cost is attributed to low initial costs because new fiber optic backbone construction, device hookups to existing fiber optics, as well as recurring costs for circuit leases, are minimized by the architecture.  A major life-cycle contributor to recurring leased circuit costs (i.e., usage charges and circuit miles between provider POPs) is also minimized through the circuit hubbing and switching concept embodied by the decentralized architecture made possible by SHA’s statewide facility organization. 
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Figure 5-1.  Annual Communications Costs for Option H1


The use of ISDN, given existing RBOC tariff pricing for CENTREX BRI service, makes the decentralized lease concept attractive because no usage charges are incurred for data calls and the second “B” channel can be utilized to economically provide voice for maintenance purposes.  The only associated costs for voice are for a small quantity of digital voice equipment and the usage fees incurred for infrequent voice calls.  Assuming that the existing tarriff structure for ISDN is changed, dedicated leased circuits can be substituted for ISDN.  Even in this case, the decentralization of communications equipment greatly minimizes circuit miles and, hence, the corresponding costs.


5.1.1  Component Costs


In Section 4, the total cost of an option included the following components: construction, communications equipment, communications software, leased circuits, and network OAM&P.  Figure 5-2 presents the percentage that each component contributes to the total life-cycle cost for Option H1.  Leased circuit charges (35%), OAM&P labor (25%), and equipment costs (21%) are the largest cost components, accounting for 81% of the total cost.  For comparison, the corresponding cost component percentages for all of the architectural options considered in this study are shown in Table 5-1.
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Figure 5-2.  Option H1 Costs by Component


The total equipment cost for Option H1 is within plus 25 percent and minus 10 percent of the cost of equipment for all of the other options and this cost cannot be avoided. This indicates that equipment costs were not a deciding factor between lease and build options. Leased circuit costs for Option H1 are consistent with the other leased options, although a decrease in cost over time would be expected, given industry dynamics as discussed later in Section 5.4.2. 


The cost for construction in Option H1 is the cost to purchase and install environmental field enclosures at every CCTV site.  It should be noted that these enclosures could be eliminated through the use of environmentally hardened equipment for circuit termination, and digitization, compression, and transmission of video at the CCTV sites.  Standards-based and hardened CODEC equipment was new to the industry (within the last 6-12 months at the time of this analysis).  It was inadequately field-tested and not widely available.  Consequently, the technical architectures were based on the utilization of common non-hardened communications equipment and environmental enclosures.  Further investigation into hardened CODECs is warranted, however, based on the potential cost-savings.  Since the environmental enclosures are very expensive items ($65,000), a substantial decrease in overall costs could be achieved by employing more hardened equipment and correspondingly fewer environmental enclosures.  The potential for a similar kind of cost savings may also be realized by provisioning analog hybrid options (Hxd and Hxe) through the use of hardened FDM units.  However, because significantly fewer enclosures are needed for Options H2x, H3x, and H4x compared to L1, L2, L3, or H1, a much smaller net decrease in overall cost would be expected therefore not changing the lease versus build decision.  As hardened equipment comes on the market and becomes available, it should be aggressively and independently tested based on the range of expected operating temperature, humidity, and other environmentals for the CHART area of coverage, to verify its functionality, weather resistance, and acceptability for use with CHART.





�
Table 5-1.  Percent Of Total Life-Cycle Cost by Component and Option


COST COMPONENT�
Percent of Cumulative Ten-Year Life-Cycle Cost �
�
�
All-Lease Options�
Hybrid Options H1x and H2x�
�
�
L1�
L2�
L3�
L4�
H1�
H1b�
H1c�
H1d�
H1e�
H2b�
H2c�
H2d�
H2e�
�
Construction�
12�
12�
16�
14�
17�
14�
16�
14�
17�
28�
33�
28�
33�
�
Equipment �
<1�
<1�
20�
21�
21�
19�
19�
19�
19�
15�
15�
16�
16�
�
Leased Circuits�
69�
71�
37�
37�
35�
32�
30�
32�
30�
24�
21�
24�
20�
�
OAM&P�
19�
17�
24�
25�
25�
32�
31�
32�
31�
31�
28�
29�
28�
�
 Software�
<1�
<1�
3�
3�
3�
3�
3�
3�
3�
3�
2�
3�
2�
�
�
Hybrid Options H3x and H4x�
�
�
H3b�
H3c�
H3d�
H3e�
H4a�
H4b�
H4c�
H4d�
H4e�
�
Construction�
�
30�
35�
30�
35�
42�
45�
50�
45�
51�
�
Equipment �
�
15�
15�
16�
15�
13�
12�
13�
13�
12�
�
Leased Circuits�
�
23�
20�
23�
19�
17�
15�
11�
15�
11�
�
OAM&P�
�
29�
28�
29�
28�
26�
26�
24�
26�
24�
�
Software�
�
3�
2�
3�
3�
2�
2�
2�
2�
2�
�
�
5.2  Lease versus Build


Perhaps the most critical of the issues commissioned in this analysis was that of lease versus build.  This question is not new and has previously been faced by interests outside of ITS. It is as old and as varied as the existence of communications networks.  Governments at any level and businesses (with the exception of those that sell telecommunications capacity) build private networks when commercial providers are unable to offer sufficient services or do not offer them at reasonable cost.  The issues surrounding the decision are sometimes contentious due to the magnitudes of cost involved, issues surrounding the perceived and actual reliability, maintainability, and availability of the commercial leased network versus private facilities, features available, services performed, and issues regarding who controls access to and provisioning of the network.  


The potential to generate life-cycle cost savings is a major reason for building and installing a private network.  The desire to achieve very high availability is another reason.  Private networks might logically evolve from leased networks since building private capacity involves a large capital expense and risk; once started, it is difficult to turn back.


In general, evolving private networks have historically followed a predictable path.  First, separate voice, data, and video networks are built.  Next, they are consolidated onto high-capacity leased lines for long-haul transport of bulk bandwidth.  Over time, these bulk leased lines are replaced with private capacity.  To counteract the loss of revenue because of private networks, commercial service providers introduce new equipment or technology to provide more cost-effective services in an effort to lure back lost customers. If the costs savings or service improvements are substantial enough, private capacity may be abandoned in favor of leased services.


Often, networks are a mix of lease and build, meaning that leased lines are provided by the commercial service providers and equipment is procured and managed in-house.  More than one user can share the cost burden of the circuits and equipment. This arrangement usually provides the best capability in terms of affordability and control.  A network architecture ideally should be flexible, leaving the option open to switch portions of the network that incur significant cost between the public and private domains. That condition is believed to have been met by the architectures considered in this study.


Once cost issues have been determined, another issue which needs to be examined is reliability/availability of the network services offered by the public service providers.  To those who are concerned with the ability of commercial networks to satisfy public safety requirements, it is of note that most of the critical military command and control communications networks are maintained by the commercial service providers.  Given appropriate ordering agreements and an appropriate amount of oversight and technical management of the commercial provider(s), there is no valid reason identified to indicate that the commercial providers are incapable of providing the necessary services.


No full (100 percent) build architecture was defined for detailed analysis.  This is due to the cost escalation observed for the costs of Hybrid Options H2, H3, and H4.  A more aggressive statewide buildout - a hybrid with more constructed fiber and less leased circuits - would have increased the cost linearly.  Given the cost estimates for backbone construction, device connection, the number of devices, and the centerline miles for additional CHART routes beyond those estimated in Options H4x (up to the 546 total CHART miles) a full build scenario would have been estimated at approximately $140M, more than twice that of the lowest cost option.


Deferring Option L4 because it assumes collaboration between the SHA and Montgomery County that is not currently in place, Option L3 defines the lowest cost lease option while Option H4c defines the most aggressive build-out and, therefore, highest cost hybrid option considered here. It follows that H4c includes the largest construction component.  Figure 5-3 shows a lease versus build break-even analysis for a ten-year life cycle comparing L3 with H4c. Option H1, the lowest cost option, is also shown for comparison. 


Both Hybrids in Figure 5-3 are characterized by initial investments in equipment and construction.  The amount of recurring circuit lease cost is lower (annually) in H4c than either L3 or H1, so eventually convergence will occur.  Using constant, Year 10 circuit lease costs for later years, convergence has been estimated to occur at a point beyond 25 years.  Convergence will occur even later if anticipated trends toward decreasing circuit pricing materialize.  See Section 5.4.2 for a discussion of expectations for circuit pricing in later years.
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Figure 5-3.   Lease versus Build Break-Even Analysis


For CHART, the cost analysis shows that the best mix of public and private elements may be one where SHA procures, installs, and controls - either in-house or via contract labor - the equipment needed to enable leased communications both at the roadside and in the facilities.  Equipment lease pricing was not obtained from any vendor for the equipment considered here because it is not a frequent practice for SHA to lease equipment when acquisition is possible.  This is an option for SHA to consider. 


For H1, most of the required capacity is leased from commercial providers.  Exceptions capitalize on the availability of the installed MCI/TCG fiber which is used for connectivity between major hub points north and south as defined by the decentralized communications architecture described in Section 3.


5.3 Communications Topology


Both centralized and decentralized topology alternatives were considered as presented in Section 3.  Life-cycle costs were estimated for leased scenarios in terms of Option L1 (centralized), and Option L3 (decentralized).  For the hybrid options, the leased portions of the option follow the same topology as was defined for L3.  For the build portions of the hybrids, the communications network follows the right-of-way. SHA district offices are connected via fiber, however SHA maintenance facilities are not.


Further buildout of the current SOC-centralized network topology using dial-up service (POTS) will lead to excessive costs.  This is based on usage charges billed in one-minute increments for frequent communications from detector sites.  Given the need for frequent updates of speed data for traffic monitoring, these charges are unavoidable under the current, applicable tariff.  Since no unlimited usage plans exist for business customers under the tariff, further buildout in this manner is not advisable.


Option L1 represents a buildout of the interim leased CHART network and does not include impacts from future barter or other resource sharing agreements.  Costs would be dominated by long distance usage charges for dial-up detector sites and dedicated T1 costs based on the significant mileage between serving Central Offices.  Consistent with the strategy for costing the options described in Section 4, no further costs were accumulated for Options L1 and L2 after leased circuit charges alone exceeded the total costs of Options L3 and H1. 


5.3.1  Disposition of SHA Shops and District Offices for the CHART Network


Option L3 represents use of the SHA facilities as network hubbing points for decentralized communications.  The cost difference between options L3 and L1 is $20.9M over ten years in favor of the L3 decentralized architecture. 


Assuming that Option L1 (or some limited variation to it) is pursued, but at a later point in time it is decided that video should be delivered to shops and District Offices, an additional cost of approximately $6.4 M would be anticipated over a ten-year life cycle. This is the cost of the addition of a “backhaul” network to provide images from the SOC to shops and District Offices in a manner consistent with the requirements of Section 2 and similar to that inherent in the architectures for all other options.  The total cost of Option L1 and the backhaul network is represented by Option L2 at $98,641,212.


Part of the total cost estimates for all options except for L1 and L2 (no equipment was costed for these) is the cost of multiplexers and video CODECs for receiving and displaying CCTV images locally at SHA shops and District Offices.  This cost represents approximately $0.6 M of the total and can be avoided if images are not provided to shops and District Offices. 


Providing video to shops and District Offices is a minor cost component of any option that is already configured with communications service or fiber optics and the equipment necessary to house the CODEC.  However, when the $0.6 M is added to the $6.4 M cost of the backhaul network, the cost differential between the centralized and decentralized option widens.  The gap would increase even further if all other relevant costs associated with the centralized architecture were to be estimated. 


5.3.2  Montgomery County Collaboration


Options L4 and H4a provide for comparisons to be made with other options and define cost avoidance that might be achieved by collaboration with Montgomery County as presented in Section 3.1.  Two relevant comparison exist: cost differentials between Options L4 and L3 and between H4a and H4d.  L4 and H4a represent the two most likely alternatives available to SHA and Montgomery County in deploying communications to the 22 SHA CCTV sites planned for installation in Montgomery County.


The difference between L4 ($69,245,663) and L3 ($71,378,211) is approximately $2,133,000.  This represents the life-cycle cost of SHA deployment of communications to SHA CCTV sites in Montgomery County via a leased communications environment as defined in Section 3.2.1.  Since SHA would provide communications to and controls the 22 CCTV sites in this option, equipment and circuits are necessary to deliver CCTV video to the MCTMC.  These costs are included in Option L4’s total.  The cost components that are used to derive SHA’s costs in Montgomery County for CCTV communications in a leased environment are itemized in Table 5-2.


�
Table 5-2.  SHA costs in Montgomery County Based on Leased Communications Scenario


Cost Component�
Option L3 Costs�
Option L4 Costs �
Net Difference�
�
Construction�
$11,375,000�
$9,945,000�
($1,430,000)�
�
Communications Equipment�
$14,146,601�
$14,457,862�
$305,261�
�
Leased Circuits�
$26,669,214�
$25,575,156�
($1,094,058)�
�
Network OAM&P�
not allocated�
not allocated�
not allocated�
�
Communications Software�
$1,932,705�
$2,018,955�
$86,250�
�
SHA Expense in MC for Leasing 22 CCTV sites�
�
�
($2,132,547)�
�



Although differences might exist in OAM&P between Options L3 and L4, no specific method was identified to accurately allocate a portion of the OAM&P costs to the portion of the communications network operated in Montgomery County.  For this reason OAM&P costs are not allocated to the comparison.


The total cost difference between Option H4a ($85,101,961) and H4d ($87,392,631) is approximately $2.3 million.  This represents the cost of supporting the 22 SHA CCTV sites in Montgomery County via the build scenario of H4d as described in Section 3.  In H4a, the cost of construction along I-270 and I-495 in Montgomery County is deferred.  It is assumed that video images from the SHA CCTV sites in the County are provided by the MCTMC via an analog video switch similar to that used by the MCTMC at the time of the analysis.  Costs to access this video are similar to those equipment costs allocated to SHA District Offices in Hybrid Hxc and are included in H4a.  Costs to transport video to the closest point in the SHA network (e.g., Gaithersburg shop or Greenbelt District Office) and the cost of the additional software to allow both SHA and MCTMC operators to share control of cameras are also included in H4a.  Costs to provide the portion of the redundant communications backbone needed by SHA in Montgomery County through leased circuits is also added to H4a.  The increases and decreases and net difference in cost given collaboration under this environment are itemized in Table 5-3. Again, OAM&P costs are not allocated to the comparison.


�
Table 5-3.  Net Increases and Decreases for Montgomery County Collaboration Based on Hybrid Communications Scenario


�
Option H4d Costs �
Option H4a Costs�
Net Difference�
�
Construction�
$38,750,889�
$35,014,232�
($3,736,657)�
�
Communications Equipment�
$10,872,169�
$10,723,391�
($148,778)�
�
Leased Circuits�
$12,689,988�
$14,198,503�
$1,508,515�
�
Network OAM&P�
not allocated�
not allocated�
not allocated�
�
Communications Software�
$1,932,705�
$2,018,955�
$86,250�
�
SHA Expense in MC for Building to 22 CCTV sites�
�
�
($2,290,670)�
�



Based on SHA costs to provide communications to CCTV sites in Montgomery County of at least $2 million for either method, it is advisable that SHA and Montgomery County pursue further technical collaboration in the area of communications.  The cost information presented above may serve as a useful guideline in the planning for this collaboration.  It should be noted that SHA costs in Montgomery County for construction along I-270 and I-495 used the lowest unit construction costs of all road segments considered.  Unit costs for all construction methods are presented in Section 4.2.1.2.


5.3.3  Separate versus Consolidated Networks


Given the ongoing implementation and plans to further build out the portion of the SHA Enterprise network that addresses SHA administrative, financial, and other business systems, one of the issues analyzed is the technical and cost feasibility of consolidating this network with the CHART network.


From a technical perspective, it is feasible to consolidate the SHA Enterprise and CHART networks and measures were considered as part of the technical architecture that provides the required availability and guaranteed network capacity for transmission of CHART data and video.  These measures are explained at length in Section 3 and also were thoroughly discussed during the TEMs.


Careful planning is required to identify the appropriate steps necessary to transition the current wide area Enterprise network configuration to consolidated transport via equipment, leased circuits, and fiber optic capacity that provide features and functions consistent with the architecture costed in Option H1.  The Enterprise network resources and equipment considered by SHA should be carefully configured and thoroughly tested in a controlled and limited environment to evaluate the actual performance and function produced.


From a cost perspective, since the lowest cost option considers equipment and circuits for a consolidated SHA and CHART network as well as estimates for combined OAM&P, consolidation is justified compared to Option L1 and L2 each of which do not consider the cost of a separate Enterprise network.


5.3.4  Use of Existing Fiber Optics


Given that fiber optic cabling exists from the earlier resource sharing arrangement, another issue analyzed was the most cost effective use of that fiber.  Given the resource sharing arrangement, two types of capacity had to be evaluated.  First is the “managed capacity” whereby SHA accesses a DS-3 (i.e., 45 Mbps digital capacity) at one or more of the three existing and two planned TCG nodes.  Second is the direct use of dark fiber available to SHA.


Correspondingly, two scenarios of use for this capacity were analyzed.  The first is portrayed by Option H1 where leased circuits connecting those device sites along the affected corridors are hubbed via equipment at Greenbelt, Brooklandville, and the SOC onto the “managed DS-3”.  The DS-3s are used to connect the three sites and, along with SHA equipment at those and other sites, form a high-speed digital backbone north and south.


The second scenario is portrayed by each of the options H1b, H1c, H1d, and H1e and consists of direct connection to the fiber along the ROW from device sites along I-95 and segments of I-495, I-695, and I-83 (the path of the fiber).  In the “b” and “d” option only CCTV sites are connected and in “c” and “e” options, all sites are connected.  The two sets of options differ in the use of equipment for analog and digital transport of video.


Overall life-cycle costs are estimated to increase from $2.1 M to $3.7M depending on the variation of connection to the fiber compared with use of the “managed capacity” for long-haul digital transport.  Although not costed, this trend for differential would be expected to widen with the option groups H2x, H3x and H4x compared to a similar H2, H3, and H4 configuration.  This differential would be more pronounced given SHA funding of the construction of the fiber optic backbone.  The H1x options consider only costs to connect to it.


The analysis indicates that given the assumptions and cost estimates for construction and OAM&P for private fiber, direct connections along the I-95, I-495, I-695 and I-83 ROWs from CHART device sites are not cost justified.  More cost effective use of the fiber optic capacity can be made by accessing it from major SHA facilities where communications from/to device sites is aggregated.


5.3.5  Resource Sharing


It is obvious from review of the cost data for Options H2x, H3x, and H4x that construction of fiber optic capacity is the largest component of the overall cost.  Construction costs range from a low of 38 percent to a high of 61 percent of the total cost of a given option.  Should future resource sharing or bartering prove successful and fiber optics are installed along some or all of the interstate right-of-way, a corresponding decrease in construction costs can be anticipated. Further fiber availability might also allow completion of the critical backbone segments east and west to Stevensville/Annapolis and Frederick. Doing so would be a logical extension of Option H1’s architecture.


5.4  Communications Technology 


5.4.1  Analog versus Digital


Given that a compressed video signal effectively meets the need for traffic monitoring, the additional cost, as depicted between H1 and H1d for instance, to support analog transmission along even the existing fiber optics appears not to be warranted, since no real need for it exists within SHA.  The matter is, however, highly subjective and any number of interpretations may exist on whether or not the full motion video made capable by analog transmission over the existing fiber is “worth it”.


The best position for SHA on this matter and perhaps the most strategic use of the available communications technology by SHA for CHART video applications would seem to be one whereby the quality of CCTV video is selectable for a given CCTV camera or set of CCTV cameras in a related geographical location.  Given current technology standards for encoding, signaling, compression, and transmission of digital video, use of variable amounts of bandwidth for a single compression mode can be accomplished without changing out equipment.  This would allow, for instance, cameras viewing an incident scene in an area where incidents are expected to be more frequent to be capable of operation at higher bandwidth than other cameras.  The resulting image quality improves with more available bandwidth.  Emerging technology for CODECs integrated with network management software and provisioning capability discussed earlier will provide the additional bandwidth over digital transmission capacity, be it fiber optics or leased circuits.  This flexible capability can be further investigated by SHA for application along the MCI/TCG corridor if desired. Further pursuit of the digital technology architecture described in Section 3 and represented by the Hxb/c options will allow this.  The technological advances brought about in the rapid improvement of digital equipment indicates that future price/performance positions may be better protected with an investment in digital technology in comparison to a similar investment in analog technology.


5.4.2  Technology Price Trends


Any decision made for a lease versus build tradeoff should be done in the context of not only the current investment needed and life-cycle pricing, but also with respect to some notion of how major recurring costs will change over time.  Speculation is always a dangerous undertaking but certainly most in the industry project downward trends over time for telecommunications costs due to competitive factors and technology advances in both wireline and wireless segments of the market.  In the Maryland area, even though the RBOC is by far the dominant force, competition at unprecedented levels is already being seen from Competitive Access Providers (CAP) and Interexchange Providers (IXC) through recent reselling and facilities-based competition.  Bell Atlantic is further provided incentives by the Telecommunications Act of 1996 to allow local competition in exchange for gaining entrance into the local intrastate long distance market, representing a major growth opportunity. 


Technology development is a tool used by vendors to retain and gain market share. It is used aggressively when market share is threatened by competition.  Recent and ongoing developments by cable television companies, utilities, wireless and PCS operators, and other vendors will be the competitive impetus to ensure that higher telecommunications speeds at less cost will occur sooner rather than later because of competitive forces. 


Given the current industry focus on developing digital technology, all-lease and hybrid communications architectures that incorporate digital technology will likely accrue long-term price/performance benefits. 


5.4.2.1  Telecommunications Competition


Because of increased competition, the wholesale costs of telecommunications are likely to decrease. Overhead costs should decrease because of internal job restructuring, retraining, and some amount of downsizing, as has been already announced by major long distance providers. The cost of connecting customers to the internal carrier transport infrastructure and handling accounts are also likely to decrease because of automation in billing and standardization of equipment.  The transport cost should decrease as a result of technical innovation, through the distribution of the critical communications switching function and the fact that switching will be done by software instead of hardware.


5.4.2.2  Telecommunications Technology


From a technology perspective, perhaps the most important factor to look at with respect to CHART is the anticipated deployment, either privately or by the carriers of technology, that can provide cheaper transport of video, given that this makes up over 60 percent of circuit lease cost in the lowest cost option and is clearly a driving cost factor in any ITS implementation.


In any discussion of communications technology for use in deploying video for ITS, the major driver is not the ITS market but the much larger home, government, and business consumer market.  Video conferencing and data sharing, multimedia combined with voice services, Internet access and transmission, and LAN/data processing are the growth areas in the mass market.  ITS planners should target what is happening in these markets for trends and utilize the most cost effective equipment, technology, and services that are available at the time of deployment.  


Specifically, the desire for integrated multimedia between businesses and homes is currently the major driver for telecommunications competition.  New technology will be devised to fit this need and SHA can capitalize on this.  This competitive focus is the reason for the consideration given to ATM, which is being used in delivering video on demand to homes, in addition to the more widely used technologies ISDN, T1, and SONET.





5.4.2.2.1  Wireline Technology


From a wireline perspective, the family of Digital Subscriber Line (DSL) technologies, including Asymmetric Digital Subscriber Line (ADSL), which is used to provide inexpensive access to the Internet and multimedia interaction with the World Wide Web from both homes and businesses, will eventually be the ones to watch.  DSLs are on the fast track and may be driven to market cost effectively faster (2 - 4 years) than ISDN was (6 - 10 years) because of increased competition, demand, and public pressure brought about by the Internet explosion and recent Federal legislation.


Most relevant to SHA for CHART would be ADSL, which is designed to provide high-quality video in one direction.  This technology offers the promise of T1-speed transport over dry copper at a fraction of the current cost of commercial T1 service.  T1 service is distance sensitive and a leased circuit currently costs hundreds of dollars per month.  It is projected that ADSL 1.5-Mbps service will eventually cost on the order of $35 per month with limitations of 18,000 feet to the central office.  Longer distances would decrease the data rate achieved.  Hardware conversion costs to implement would be on the order of $10K per CCTV site using existing equipment.  At lower speeds (i.e., 384 Kbps used here as a minimum requirement), this distance increases.  ADSL technology is currently being tested internally by Bell Atlantic and others.  It is not certain when ADSL will be offered to commercial subscribers in Maryland, but some industry sources estimate conservatively that ADSL will be available within the next three years.


The availability of ADSL will have a significant impact on the life-cycle cost of the leased network architecture option because the largest percentage of the lease cost is allocated to T-1s necessary to transport CCTV.  The sooner ADSL is offered and incorporated,  larger life-cycle cost savings would be realized.


Figure 5-4 illustrates the potential  life-cycle circuit cost savings (assuming that a flat $35 per month cost per T1 service is achieved) as a function of the network life-cycle year when ADSL is made available to subscribers.   Referring to the figure, if ADSL is used within the next three years the life-cycle cost of the lowest cost network architecture option that meets 100 percent of the defined operational need will realize a savings of more than $7 million (expressed in constant dollars).  If ADSL is not used until Year 10 of the life cycle, a savings of only $1 million will be accrued.
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Figure 5-4.  Potential CHART Communications Cost Savings


5.4.2.2.2  Wireless Technology


The potential use of wireless communications capacity for meeting CHART communications requirements is defined by two technology categories: dedicated, short-range wireless as an alternative for connecting devices to their respective roadside electronics, and fixed point, wide area wireless for connection to provider POPs as well as between the POPs. 


From a cost perspective, there is an opportunity to minimize device site costs at the roadside using technologies such as Spread Spectrum Radio (SSR) between serial communications interfaces on the actual traffic management devices and their corresponding roadside electronics.  Since this cost was defined as being part of the device, as opposed to the communications network (constant for all options), such implementations were not considered here.  They should be considered by SHA before installing devices in areas where the terrain would make underground cable installation difficult.


As described in Section 3.3.3.1, connections from the device field electronics site to provider POPs (e.g., aerial poles) in the leased alternatives were also considered as constant device installation costs for all options.  This is due to the collocation of power conduit and communications conduit in the same trench.  Discussions with SHA engineers conclude that a large majority of the installations have both power and communications co-located on the same aerial pole.  In cases where they are not co-located, a site-by-site determination should be made as to the feasibility of implementing the connection to the communications POP via wireless.  Because no assessment of wireless feasibility could be made during the analysis (e.g., for line-of-site, etc.), wireline connectivity was not included in this study’s cost model.


In the area of fixed point, wireless implementations for long-haul communications, several opportunities for analog and digital services exist in meeting CHART requirements.  However, because no information was received relative to requests from cellular communications carriers for this analysis, long haul wireless was not included in the cost options evaluated for this study.
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