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BUSINESS CASE  VHF Mobile Radio System Replacement 

1.0 EXECUTIVE SUMMARY 
 
Newfoundland & Labrador Hydro presently owns a VHF mobile radio system which serves both 
its employees and the provincial Department of Works, Services, and Transportation (WS&T) 
with mobile radio services for their respective personnel and vehicles.  This system has been in 
service since 1989 and has now reached the end of its useful life, owing primarily to the 
unavailability of parts and service for the equipment. 
 
It is concluded that the most viable option for Hydro is to replace the current system with a 
trunked radio system.  Unlike the existing conventional system, trunked radio allows users to 
share radio channels, thereby providing economies of scale when multiple radio channels are 
required for traffic requirements.  Trunked radio is also much more user friendly than 
conventional radio, with a user interface similar to a telephone.   
 
Alternatives evaluated to provide mobile communications include cellular telephone, satellite 
telephone, and mobile radio and the analysis concluded that a trunked mobile radio solution is 
the preferred alternative.  The mobile radio alternative has been demonstrated to be the only 
feasible alternative for a variety of reasons. 
 
The estimated capital cost of this system, including indirect costs, is $8.85 million, with $5.8 
million in direct costs.  Annual operating costs of $690,000 (2005 dollars) are also anticipated.  
WS&T will share in the costs of the system on a prorated number of users basis. 
 
Based on the analysis undertaken in this report, it is recommended that the Corporation purchase 
and install a trunked VHF mobile radio system that provides coverage on the Island of 
Newfoundland and selected areas of Labrador.  While the trunked radio solution has a Net 
Present Value of $130,000 or approximately 2% more than the conventional radio, it provides 
greater technical flexibility for adding future users and the utilization of other features. 
 
2.0 PROJECT DEFINITION 
 
 2.1 Purpose  
 
 The purpose of this project is to replace Newfoundland & Labrador Hydro’s (the 

Corporation’s) existing VHF Mobile Radio System (MRS).  The existing system was 
installed in 1989 and has reached the end of its useful life.  It is proposed to be replaced 
by a trunked radio system capable of providing service to the corporation’s employees 
and its’ current, as well as future, customers. 

 
 The MRS would provide mobile radio service on the Island of Newfoundland, the 

southern coast of Labrador and Happy Valley - Goose Bay.  Coverage (the area of 
service) will include major roads, communities, and the Corporation’s transmission lines 
and generating stations.  
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 2.2 Justification 
 
 Mobile communication is a fundamental requirement for the efficient deployment of a 

utility’s workforce whose work site covers virtually all the province where its 
transmission, distribution and generation facilities are located.  In fact all major utilities 
have mobile radio systems as an essential component of their operation.  Mobile 
communication is used for employee dispatch, status communications, communication 
between crews working separately on a geographically distributed asset, such as a 
transmission line, and for emergency communications.  The Corporation has used a 
mobile radio system since at least the 1970’s; the existing system is the second generation 
of MRS owned and operated by the Corporation.  The Corporation’s users regard the 
system as an absolute necessity in the performance of daily operations and the 
requirement for communications is an integral part of the corporation’s work protection 
code. 

 
 Ownership of the MRS by the Corporation is consistent with standard industry practice. 

The majority of major utilities in Canada own their MRS facilities (see Appendix B), as 
opposed to leasing service from a service provider.  This is done for a variety of reasons, 
but primarily because without ownership, the utility is subject to the business priorities of 
a service provider who may change the coverage, technology, service level, and cost of a 
leased system at any time.  As an example, Aliant has reduced the coverage and service 
for its mobile telephone system as cellular telephony has eliminated most of the customer 
base, and it has now sought permission from its regulator to discontinue this service 
completely.  Ownership of the utility’s MRS brings control of a critical piece of 
infrastructure required to operate and maintain the electrical grid of a major utility. 

 
 With the requirement for mobile communications established, the next issue is the 

necessity of replacement of the existing system.  The existing MRS is one of a handful 
that were installed in Canada by the original manufacturer; and is one of two systems still 
in service today.  It consists of a central switch located in Gander, and 29 repeaters 
scattered across the Island of Newfoundland; each repeater consists of one site controller, 
one mobile transmitter/receiver, and one transmitter for paging.  The switch/site 
controller system was Manufacturer Discontinued (MD’d) in 1991, and service and spare 
parts are no longer available.  The switch is non-redundant, meaning that failure of a key 
component can render the entire system inoperable.  The transmitters and receivers were 
MD’d in 1996, but can be replaced with compatible equipment.  Typically manufacturers 
will discontinue support completely after equipment has been MD’d for 10 years.  The 
graph shown in Appendix A.8 indicates the failure statistics for the period 1999 to 
February 2003 and clearly demonstrates the increasing failure rate. 

 
 When the original budget for this project was prepared in early 1997 the scope of the 

project was to replace only the central switch in 2000.  The estimate at that time was 
approximately $1.2 million.  The scope of this project was revisited in 1998, after the 
Corporation became aware of the manufacturer’s intent to MD the repeater equipment, 
and a decision was made at that time that the most viable alternative was to replace the 
system completely, as much of the equipment was reaching the end of its useful life and 
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would have to be replaced in the near future in any case.  At that time a capital estimate 
of approximately $8.2 million was submitted. Further refinement of the estimate for 
resubmission caused the estimate to change to its current value of $8.85 million. 

 
 In late 1999, a consultant was tasked with analysis of the Corporation’s mobile 

communications requirements and determination of the most cost effective solution.  The 
consultant that was hired has extensive experience in the design and analysis of MRS.   

 
 The consultant’s report is contained in Appendix C attached.  In summary, it 

demonstrates that a standards-based trunked radio system is the most cost effective 
solution to the mobile communication needs of the Corporation.  It also contains cost 
estimates that were used in the preparation of the capital job cost, as well as the cost-
benefit analysis contained in Section 6 of this document. 

 
2.3 Objectives  

 
The objectives of this project are as follows: 
• To provide the most cost-effective, reliable mobile communications system for 

the Corporation’s workforce and customer; 
• To maximize the life and minimize installation and operating costs by using 

standards-based technology wherever possible; 
• To maintain and where feasible increase coverage of the system; 
• To utilize Hydro-owned facilities wherever possible to minimize installation and 

operating costs. 
 

2.4 Scope/Major Deliverables 
 
 This is a one-phase project to be implemented over two years.  The major deliverables 

include the following: 
 

• Trunked MRS infrastructure, including but not limited to standards-based 
switching equipment, site controller equipment, and system management 
hardware/software; 

• Mobile repeater equipment, including transceivers, antennas, filtering equipment, 
and all associated hardware; 

• Approximately 350 mobile and portable radios are apportioned in the approximate 
ratio of 70% mobile and 30% portable; 

• Increased coverage where required, as long as it is demonstrated to be 
economically and technically feasible; 

• User and maintenance training; 
• Spare parts. 
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2.5 Assumptions 
 
Assumptions used in the development of this business case, the project capital job cost, 
and related documentation include the following: 
 
• Repeaters will be installed at microwave radio sites owned by the Corporation 

whenever it is technically sound; 
• The system will be designed to maximize the use of interconnect facilities owned 

by the Corporation, as opposed to leasing these facilities; 
• Ongoing maintenance of the system will be performed by a third party at sites not 

owned by the Corporation, and by internal personnel at sites owned by the 
Corporation. 

 
2.6 Constraints and Prerequisites 

 
 Constraints on this project include the following: 
 

• Service must be maintained on the existing system during the installation and 
commissioning of the new system, in order to minimize outage time for users; 

• The East-West Microwave Interconnect project must be completed in advance of 
installing facilities in the Central, Western, and Northern Newfoundland areas in 
order to provide the required facilities; 

• Available VHF channels may be restricted in certain areas by Industry Canada 
licensing restrictions. 

 
3.0 STRATEGIC ALIGNMENT 
 

3.1 Specific Strategic Initiatives 
 

The corporation’s Mission Statement is as follows: 
 
Newfoundland & Labrador Hydro is a Crown Corporation committed to providing cost-
effective and reliable energy services to our customers for the benefit of all people of the 
province. 
 
Our skilled and committed employees will use innovative methods and technologies, and 
will maintain high standards of safety and health, and environmental responsibility. 
 
The project maintains this mission by allowing employees to perform their work more 
efficiently, while helping maintain a safe working environment when operating remotely.   

 
 3.2 Project Stakeholders 
 

The project stakeholders include all IS&T sections from a management, installation, and 
maintenance standpoint, and all divisions of the Corporation, as well as WS&T. 
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Within IS&T, Infrastructure & Software Support is responsible for the maintenance and 
ongoing support for the system.  Technology Planning is responsible for standards 
compliance and integration into the overall IS&T Strategic Plan.  Project Delivery is 
responsible for project management of the installation.  
 

4.0 APPROACHES 
 
 4.1 Identification of Alternatives 
 
 In a preliminary analysis of this project, the following alternatives were identified: 
 

• Cellular telephone; 
• Satellite telephone; 
• Replace of existing switch and maintain radio equipment; 
• Install new radio system. 

 
 4.2 Comparison of Alternatives 
 
 Cellular Telephone 
 

The possibility of using cellular telephones was explored to see if it could meet the 
corporation’s requirements.  Cellular telephone could provide some of the capability of a 
mobile radio system, but not all.  The major problems with cellular are: 
 
Poor Coverage 
 
Cellular coverage does not extend to many of the more remote areas where the 
Corporation requires mobile communications, including central Newfoundland and large 
portions of the West Coast and Northern Peninsula, as well as southern Labrador. 
 
Insufficient Facilities 
 
As a shared communications system, cellular telephone, like traditional telephone 
networks, does not have sufficient resources to permit all its users to communicate 
simultaneously.  Instead, channels are allocated based on an acceptable level of service 
and statistical analysis of usage patterns.  In practical terms, in a major emergency, or any 
time when a large number of users try to access the system simultaneously, many users 
will not receive service. This unavailability of service is totally unacceptable from a 
service restoration and safety perspective and is sufficient to eliminate cellular as a 
meaningful alternative.  Emergency situations like major storms are the times when the 
Corporation’s personnel, as well as WS&T, need guaranteed communications. 
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Lack of Functionality 
 
Some features of mobile radio systems greatly assist operations such as line maintenance, 
where several personnel at different locations have a need to communicate 
simultaneously.  These are functions which cellular telephone does poorly, if at all.   
 
Industry Practices 
 
In the utility industry, mobile radio systems are recognized as the standard 
communications medium to support operations.  Cellular telephone has been used in 
some instances but only to enhance the coverage of the mobile radio system in a 
particular area or for routine business communications. 
 
Conclusion 
 
For the reasons given above, it was determined that the cellular telephone was not a 
viable replacement for a corporate mobile radio system. 
 
Satellite Telephone 
 
Satellite telephone systems address the issue of coverage that limits the usefulness of 
cellular telephony, but the other disadvantages, namely insufficient facilities and lack of 
functionality, remain.   
 
When discussing satellite telephony it is important to distinguish between two types of 
service. Geostationary (GEO) satellite service requires a directional antenna with a clear 
view to the southwest and is unsuitable for backcountry mobile service and therefore not 
a viable alternative.  Low Earth Orbit (LEO) services are second generation and are not 
directional.  LEO services are discussed herein. 
 
Stability of Service Providers 
 
Most LEO satellite service providers are operating on the edge of insolvency.  The 
customer numbers that were envisioned when the original business plans for these 
systems never materialized, as cellular telephony coverage increased.  As well, the high 
cost of satellite service has deterred many potential customers.  Iridium, the original low 
earth orbit satellite telephony service, declared bankruptcy shortly after providing its 
original service and only continues to provide service through a last minute contract from 
the United States government.  Globalstar, the second satellite service to be placed in 
service, sought bankruptcy protection in February of 2002.  To attempt to use either of 
these services as a mobile communications system would be an extremely high-risk 
proposition.  If the service is abandoned the time to install an alternate would expose the 
customer to unacceptable business and safety risk. 
 

   
Newfoundland & Labrador Hydro Page 6 3/31/2003 



BUSINESS CASE  VHF Mobile Radio System Replacement 

Availability of Advanced Services 
 
LEO satellite telephones are acceptable for point-to-point communications; however, a 
large proportion of the calls made on a typical MRS are multipoint calls, involving 
several users.  Also, network management requires visibility of the service to determine if 
the service is working or not.  These are a few examples of services that are required for a 
critical communications system that are not available using satellite telephony. 
 
Utility Practices 
 
In the utility industry, mobile radio systems are recognized as the standard 
communications medium.  Similar to cellular telephones, satellite telephones are used in 
some instances but only to enhance the coverage of the mobile radio system in a 
particular remote area.  Because of the per unit cost of a satellite phone and the airtime 
cost, the satellite phone is typically the last option to be pursued. 
 
Conclusion 
 
Because of the reasons given above, it was determined that the satellite telephone was not 
a viable replacement for a corporate mobile radio system. 
 
Replacement of Switch in 2004 Alternative 
 
One possible solution to the problem of switch obsolescence would be to replace the 
switch and site controllers only, and leave the rest of the system intact.  This scenario was 
originally proposed in the Corporation’s Telecommunications Plan of 1997. This could 
be achieved without significantly changing the functionality of the system.  Under this 
scenario, mobile and repeater radios would not change until they were replaced as they 
began to fail.  When the switch replacement option was proposed, the corporation was 
unaware that the repeaters had been manufacturer discontinued (MD’d) in 1996. 
 
This scenario has several significant disadvantages. 
 
Age of Equipment 
 
The remaining mobile and portable radios as well as the repeater equipment are at the end 
of their useful lives, and as a result, maintenance costs and failures are increasing.  The 
equipment was MD’d in 1996 and typically manufacturers will provide best effort 
support for 10 years and after that no support is provided.  Based on this, in 2006 support 
for the repeater equipment will no longer be available.  To delay the replacement of the 
repeaters for a few years will only result in increased maintenance costs and delay the 
inevitable replacement of the system.  
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Lack of Functionality 
 
By replacing the switch now and leaving the rest of the system intact, the Corporation 
would be unable to take advantage of any of the modern features that a replacement 
system would have to offer.  Essentially, the corporation would be restricted to the same 
technology until the complete system is replaced.  Additional features of a new system 
would include privacy, individual calling, remote unit registration, ease of expansion, as 
well as the ability to provide data capability to mobile personnel and isolated sites 
accessible only by VHF radio. 
 
Additional repeaters are required to meet the corporation’s existing coverage 
requirements.  These new repeaters may not be able to be re-used when the MRS is 
ultimately replaced. 
 
Inability to Use Existing Corporate Infrastructure 
 
Because of the West Coast Microwave upgrade completed in 1999, the East Coast 
Microwave project completed in 2001, and the East-West Interconnect being completed 
in 2003, the Corporation is now in a position to use its infrastructure to support part of the 
VHF mobile radio system.  Doing this, however, will mean the removal of approximately 
ten repeaters from Newtel sites, and their installation in Hydro sites.   
 
Complete Radio System Replacement 
 
Over the past several years, the Corporation has worked with Newtel Mobility to solicit 
support from major provincial users of mobile radio systems for a province wide VHF 
mobile radio system.  This initiative has not been successful, and therefore the 
Corporation has little choice but to proceed with a replacement of the existing system. 
 
Replacing the existing system with a new solution allows the Corporation to provide its 
employees and customers an advanced, private system that meets both current and 
planned needs for mobile communications.   
 
Coverage  
 
Internal users have indicated a desire to see the coverage, i.e. the geographical area of 
service availability, of the existing system increased.  In particular, the South Coast of 
Labrador and Happy Valley-Goose Bay and the Granite Canal area have been identified 
as areas where additional coverage will be needed.  In order to achieve this, six additional 
repeaters have been included in the budget.  The actual number of sites will be 
determined upon performance of a detailed coverage analysis.  If WS&T requires any 
additional coverage outside of the Corporation’s requirements, it will be at the expense of 
WS&T and outside the scope of this project. 
 
In addition to extra repeaters, the second variable that determines the coverage for a 
given power level and tower height is the frequency of the transmitted signal.  Analysis 
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has demonstrated that the VHF (170 MHz) mobile band currently used by the 
Corporation’s mobile radio system will provide the best coverage using the minimum 
number of repeater sites. 

 
Trunked radio refers to a mobile radio technology whereby a single repeater location may 
have more than one radio channel for user traffic.  The channels are shared between users 
in a manner that permits more simultaneous conversations than the total number of 
channels, a feat that is achieved by reallocating a channel to a new conversation as soon 
as the user is finished, instead of having the traditional “hold time” of a conventional 
radio channel.   
 
Technology Alternatives 
 
Several types of trunked radio systems are available, each with its own unique properties.  
A consultant was hired in early 2001 to assist with the evaluation of the alternatives.  
Broadly speaking, the trunked radio systems can be classed as either proprietary or 
standards-based.  Standards based systems are, in general, less expensive owing to the 
availability of multiple vendors. 
  

5.0 COST/BENEFIT ANALYSIS 
 
 5.1 Switch Only Replacement 
 

The analysis for a switch only replacement was completed.  Attached in Appendix A are 
two switch replacement options.  Option 1 is a Switch Replacement in 2004 followed by 
a complete replacement of the MRS by 2008.  Option 2 is a Switch Replacement in 2004 
followed by a complete replacement of the MRS by 2011.  Both of these options are 
compared to a MRS replacement in 2005. 
 
Option 1 allows the repeater equipment to go 2 years beyond the end of any manufacturer 
support and option 2 allows the repeater equipment to go 5 years beyond the end of 
manufacturer support. 
 
The evaluation period was from 2004 to 2019 and is summarized in the following table: 

 
Option NPV 
Mobile Trunked Radio System (MRS) $10,827,896 
Switch Replacement in 2004 with MRS in 2008 $12,008,866 
Switch Replacement in 2004 with MRS in 2011 $12,229,819 

 
These results are indicated in tabular and graph form in Appendix A as A.1, A.2 and A.3. 
 
As is evident from the analysis, the most viable long-term alternative is to install a mobile 
trunked radio system in 2004/2005 rather than pursue a piece meal approach. 
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5.2 Conventional vs. Trunked Mobile Radio Systems 
 
The preliminary NPV analysis contained in Appendix A evaluates the cost over 15 years 
of a conventional radio system, such as the existing system, and a trunked radio system.  
Two alternatives are presented: one is a Hydro only system and the second with WS&T 
contributing 50% of the costs. As shown, over the assumed 15-year life, the trunked radio 
system cost is marginally higher than the conventional system, owing to higher leasing 
costs for the assumed configuration.  If however the required number of leased circuits 
were to increase, the increased cost for trunked radio is proportionally lower, meaning 
that this estimate is probably conservative. 
 
The following table summarizes the results for the scenario under which Hydro is the sole 
user: 

 
Option Capital Operating Total 
Trunked $5,700,000 $5,127,896 $10,827,896 
Conventional $6,625,000 $3,972,828 $10,597,828 
Difference $230,068 

 
The tabular and graphical representation are illustrated in Appendix A.4 and A.5 
respectively.  As shown, the difference in total cost is negligible (approximately 2%) 
compared to the total cost of ownership of the system over 15 years.   
 
If it is assumed that WS&T bears 50% of the total cost, the difference is halved:  

 
Option Capital Operating Total 
Trunked $2,850,000 $2,563,948 $5,413,948 
Conventional $3,312,500 $1,986,414 $5,298,914 
Difference $115,034 
 

The tabular and graphical representation are illustrated in Appendix A.6 and A.7 
respectively.  Again, the difference for trunked radio compared to conventional is on the 
order of 2% of the total cost of ownership. 
 
5.3 Proposed Technical Alternative 
 
It is recommended that a mobile trunked radio system be installed in 2004/2005.  While 
the NPV indicates a marginally preference for a conventional mobile radio system, the 
mobile trunked radio system allows for greater flexibility for the users and will provide a 
more economic alternative if additional users are added to the system. 
 
Benefits of the proposed solution have already been enumerated; however, in summary 
form, the major benefits are as follows: 
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• The system will provide the Corporation’s mobile communications needs for the 
foreseeable future; 

• The modular nature and standards-based design of the proposed solution ensures 
that future expansion needs will be met; 

• The same system can be used to provide communications for CF(L)Co in future, 
thereby ensuring that the most efficient solution for both organizations is 
maintained; 

• The trunked solution will be able to be expanded to include mobile data 
capability, thereby improving the efficiency of the mobile workforce. 

 
6.0 RESOURCE REQUIREMENTS 

 
 6.1 Human Resource Requirements 
 

The attached is an order of magnitude estimate of the effort involved in the design, 
installation, and commissioning of this project.   

 
1.1.1 Role Responsibility 1.1.1.1 Time 

Com
mitm
ent 

1.1.1.2 Duration Source 
(internal, 
external) 

Project 
Manager 

Overall coordination of 
project 

1 person year 2 years Internal 

Technical 
Lead 

Project engineering 1.5 person 
years 

2 years Internal 

Technologist Installation/commissioning 3 person years 2 years Internal 
Project 
Manager 

Coordination of supplier 
effort 

1 person year 2 years External 

Design 
Engineer 

Detailed design of 
proposed solution 

1 person year 2 years External 

Installer Installation/commissioning 3 person years 2 years External 
 

6.2 Material/Equipment Procurement 
 

The proposed solution will be obtained through a detailed 
design/supply/install/commission contract.  This is the approach normally taken by IS&T 
in a system of this magnitude.  This allows the Corporation to take advantage of the skills 
normally contained in-house by a reputable supplier, and at the same time focus its 
resources on the areas in which it has expertise.  
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7.0 BUSINESS IMPACT 
 
7.1 Changes to the Business Process 
 
Changes to business processes will be minimal.  Staff complements in St. John’s, 
Bishop’s Falls, and Deer Lake already possess the necessary skills to operate and 
maintain the system, needing only training on the specific equipment being provided.  
Engineering support and software/hardware support will be provided with existing 
complement, primarily from St. John’s. 
 
Because the replacement system is similar to the existing MRS in size and complexity, 
process changes will be minimal.  Preventive Maintenance, which is currently performed 
on the existing system, will be adapted to the new system, and Network Management will 
be performed using the resources of the Network Management Centre located in St. 
John’s.  
 
7.2 New Staff Training Needs 
 
As with any new installation, some training will be required.  All users will have to be 
trained on the use of the system.  Network Services personnel will be trained on the 
maintenance and service of the equipment.  The cost of this training is included in the 
capital cost estimate. 
 
7.3 Changes with Stakeholders 
 
In preliminary discussions, WS&T has indicated a desire to participate in the venture by 
contributing to the cost, to be prorated based on the number of radios each party uses.  In 
the current installation, the radios are divided roughly evenly between the Corporation 
and WS&T; it is therefore reasonable to assume that WS&T will contribute 
approximately half the capital and operating cost of the system. 
 
Discussions with Newfoundland Power personnel indicate that they are not interested in 
proceeding as a partner in the development of this system because they still have a viable 
system; however, they may wish to participate at some later date. 
 
Discussions with other parties, e.g. provincial government agencies, on the possibility of 
participation in this system are ongoing. 
 

8.0 CONCLUSION 
 

The analysis presented addressed the possibility of using cellular as well as satellite 
telephony and both were eliminated as viable alternative as they do not fulfill the 
demands of the utility environment. 
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Consideration was given to a switch replacement as was proposed in 1997; however, it is 
not economic in the long-term.  Two technologies of mobile radio were compared namely 
conventional and trunk.  The conventional mobile radio system is marginally less 
expensive than a trunked system, however, the benefits of the trunked radio make it the 
preferred option for our industry. 
 
These benefits include ease of use of additional users, data capability (with some 
additional capital) amongst others.  It will provide Hydro over the long-term a reliable 
and flexible system that serves the needs of the work force across the province for safety 
and efficiency reasons. 
 
It is concluded that Hydro should proceed with the installation of a mobile trunked radio 
system as soon as possible, as any further delay will likely result in the unavailability of 
any system due to the deteriorating performance of the current system.  
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APPENDEX A.1

VHF Mobile Radio Replacement
Switch Replacement in 2004 (Option 1)

Study Discount Rate: 9.60%

Switch Replacement

Capital
Costs

3,200,508
2,880,457

(103,322)

O&M
Costs

1,444,842 551,250
633,938
729,028
838,382
964,140
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

Total

1,996,092
633,938
729,028

4,038,891
3,844,597

585,928
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

CPWto
2004

1,996,092
2,574,502
3,181,410
6,249,234
8,913,690
9,284,193
9,681,855

10,044,684
10,375,733
10,677,785
10,953,380
11,204,836
11,434,266
11,643,599
11,834,598
12,008,866

Trunked Radio System

Capital
Costs

3,000,000
2,700,000

Q&M
Costs

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

Total

3,000,000
3,389,250

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

CPWto
2004

3,000,000
6,092,381
6,666,175
7,189,709
7,667,386
8,103,223
8,500,885
8,863,715
9,194,764
9,496,816
9,772,411

10,023,866
10,253,296
10,462,630
10,653,628
10,827,896

NPV Comparison
(Alt. 2 - Alt. 1)

CPWto
2004

$ 1,003,908
$ 3,517,880
$ 3,484,765
$ 940,475
$ (1,246,304)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)

Notes:
1. Summary of Capital Costs for Switch Replacement:

2004 The cost of switch replacement was calculated based on the 1997 estimate of $1,269,200. Using an average inflation rate of
2.16% per year, the cost of switch replacement was estimated at $1,444,842 in 2004.

2007-2008 The useful life of the existing system would be extended by 5 years with the replacement of the central switch. A new system
would still need to be installed and operational in 2008. The cost of completely replacing the existing system was estimated
using the Trunked Radio System estimate, assuming an average inflation rate of 2.18%.

2009 It is estimated that the central switch would have a salvageable value of $103,322 (using a declining balance depreciation
calculation at 30% per year).

2. Summary of O&M Costs for Switch Replacement
2004-2008 Due to the increasing age of the current system, the O&M costs were assumed to be the same as the Conventional Radio

System in the first year and then increasing 15% per year for each subsequent year that the system is in service.

Year

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

Mobile Radio Replacement - Switch Only Replacement (Option 1) 3/2112003



APPENDIX A.2

VHF Mobile Radio Replacement
Swith Replacement in 2004 (Option 2)

Study Discount Rate: 9.60%

Switch Replacement
Capital O&M
Costs Costs Total

3,414,418
3,072,976

(35,439)

1,444,842 551,250
633,938
729,028
838,382
964,140

1,108,761
1,275,075
1,466,336

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

1,996,092
633,938
729,028
838,382
964,140

1,108,761
4,689,492
4,539,312

653,811
689,250
689,250
689,250
689,250
689,250
689,250
689,250

CPWto
2004

1,996,092
2,574,502
3,181,410
3,818,221
4,486,408
5,187,516
7,893,109

10,282,659
10,596,687
10,898,739
11,174,333
11,425,789
11,655,219
11,864,553
12,055,551
12,229,819

Trunked Rad~o System

Capital
Costs

3,000,000
2,700,000

O&M
Costs

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

Total

3,000,000
3,389,250

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

CPWto
2004

3,000,000
6,092,381
6,666,175
7,189,709
7,667,386
8,103,223
8,500,885
8,863,715
9,194,764
9,496,816
9,772,411

10,023,866
10,253,296
10,462,630
10,653,628
10,827,896

NPV Comparison
(Alt. 2 - Alt. 1)

CPWto
2004

$ 1,003,908
$ 3,517,880
$ 3,484,765
$ 3,371,488
$ 3,180,979
$ 2,915,708
$ 607,776
$ (1,418,945)
$ (1,401,923)
$ (1,401,923)
$ (1,401,923)
$ (1,401,923)
$ (1,401,923)
$ (1,401,923)
$ (1,401,923)
$ (1,401,923)

Notes:
1. Summary of Capital Costs for Switch Replacement:

2004 The cost of switch replacement was calculated based on the 1997 estimate of $1,269,200. Using an average inflation rate of
2.16% per year, the cost of switch replacement was estimated at $1,444,842 in 2004.

2010-2011 The useful life of the existing system would be extended by 8 years with the replacement of the central switch. A new system
would still need to be installed and operational in 2011. The cost of completely replacing the existing system was estimated
using the Trunked Radio System estimate, assuming an average inflation rate of 2.18%.

2012 It is estimated that the central switch would have a salvageable value of $35,439 (using a declining balance depreciation
calculation at 30% per year).

2. Summary of O&M Costs for Switch Replacement
2004-2011 Due to the increasing age of the current system, the O&M costs were assumed to be the same as the Conventional Radio

System in the first year and then increasing 15% per year for each subseouent year that the system is in service.

Year

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

Mobile Radio Replacement - Switch Only Replacement (Option 2) 3/21/2003
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APPENDIXA.4

VHF Mobile Radio Replacement (Hydro Sole User)

Study Discount Rate: 9.60%

Trunked Radio System

O&M
Costs

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

Total

3,000,000
3,389,250

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

CPWto
2004

3,000,000
6,092,381
6,666,175
7,189,709
7,667,386
8,103,223
8,500,885
8,863,715
9,194,764
9,496,816
9,772,411

10,023,866
10,253,296
10,462,630
10,653,628
10,827,896

Conventional Radio System

Capital
Costs

3,000,000
3,625,000

O&M
Costs

551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250

Total

3,000,000
4,176,250

551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250

CPWto
2004

3,000,000
6,810,447
7,269,357
7,688,071
8,070,108
8,418,683
8,736,726
9,026,910
9,291,678
9,533,254
9,753,670
9,954,779

10,138,273
10,305,695
10,458,452
10,597,828

NPV Comparison

CPWto
2004

718,066
603,182
498,361
402,722
315,460
235,841
163,196
96,914
36,438

(18,741)
(69,087)

(115,023)
(156,935)
(195,176)
(230,068)

Notes:
1. Trunked Radio System estimate based on figures used in Capital Job cost. Conventional Radio System estimate based on typical costs for a
system of this nature.

2. Operations and Maintenance costs are assumed to be fixed for a 15 year contract with a third party supplier.
3. Maintenance costs for both systems are assumed to be identical.
4. 15 year life span of system assumed.
5. It is assumed that Hydro will be the sole user.

Capital
Costs

3,000000
2,700,000

Year

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

Mobile Radio Replacement 3/21/2003



VHF Mobile Radio Replacemnt (Hydro Sole User)
APPENDIX A.5
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APPENDIX A.6

VHF Mobile Radio Replacement (With WST Involvement)

Study Discount Rate: 9.60%

Trunked Radio System

O&M
Costs Total

344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625

1,500,000
1,694,625

344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625

CPWto
2004

1,500,000
3,046,191
3,333,087
3,594,855
3,833,693
4,051,612
4,250,442
4,431,857
4,597,382
4,748,408
4,886,205
5,011,933
5,126,648
5,231,315
5,326,814
5,413,948

Conventional Radio System

Capital
Costs

1,500,000
1,812,500

O&M
Costs

275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625

275,625
275,625
275,625
275,625
275,625
275,625
275,625

Total

1,500,000
2,088,125

275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625

CPWto
2004

1,500,000
3,405,224
3,634,679
3,844,035
4,035,054
4,209,342
4,368,363
4,513,455
4,645,839
4,766,627
4,876,835
4,977,390
5,069,137
5,152,847
5,229,226
5,298,914

NPV Comparison
(Alt. 2 - Alt. 1)

CPW to
2004

359,033
301,591
249,181
201,361
157,730
117,920
81,598
48,457
18,219
(9,371)

(34,543)
(57,511)
(78,468)
(97,588)

(115,034)

Notes:
1. Trunked Radio System estimate based on figures used in Capital Job cost. Conventional Radio System estimate based on typical costs for a
system of this nature.
2. Operations and Maintenance costs are assumed to be fixed for a 15 year contract with a third party supplier.
3. Maintenance costs for both systems are assumed to be identical.
4. 15 year life span of system assumed.
5. It is assumed that the Provincial Department of Works, Services, and Transportation (WST) contributes 50% of the costs of the system.

Capital
Costs

1,500,000
1,350,000

Year

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
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APPENDIX A.7
VHF Mobile Radio Replacemnt (With WST Involvement)
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APPENDIX A.8

* 2003 represents two months (January and February)

VHF System Known Trouble Tickets

20
0)
L.

LL.
II-
0
I-

.0
E
z

15

10

5

0

Facility
• Repeater
D Switch
DOther

1998 1999 2000 2001 2002 2003*

Year



APPENDIX B



MOBILE RADIO SURVEY - DECEMBER 2001

AREA
0

<LU
(I’
H

..-.-~

flOQL..

~0)

0 00) L..0)

zo a.

L..

zo a.

.0
-~

Private System 1 Yes Yes Yes Leased Yes Yes Yes Yes Yes Yes

Technology 2 Cony. LTR LTR TRK Cony. Cony. TRK/Con NR Cony. Cony.

Frequency 3 VHF/UHF VHF VHF 800 VHF VHF VHF/BOO VHF VHF VHF
Data 4 No No Yes No No No No No No No

Cellular/Satellite 5 No No No Yes (2) Yes (2) Yes (2) No Yes (2) Yes (2) Yes (2)
Consider Leased 6 Maybe Note 1 No Yes No Yes No Yes Yes No

Evaluation 7 Yes No No No Yes No No Inprogress Inprogress No

NR - No Response

Questions

:

1. Do you presently own and maintain a private mobile radio system?
2. Is the system best described as:

(a) Conventional (b) Trunked (c) LTR - Logical Trunked Radio (d) Other
3. Is the system:

(a) VHF (b) UHF (c) 800 MHz (d) Other
4. Is the system used to carry data? If yes, please describe the applications.
5. Does your utility use Cellular or Satellite phones for mission critical functions such a power switching, system restoral, etc?
6. Would your utility consider the use of a leased solution as the prime mobile radio system for mission critical functions?
7. Has your utility prepared an evaluation of the use of lease system versus a private system for mobile communications?

Notes

:

1. Only if we (ATCO) had priority (last off, first on) and the service could be shown as reliable and economic as our own, and the right penalty clauses
were in place.

2. All utilities using cellular or satellite phone do so to complement the coverage of the Mobile Radio System.
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INTRODUCTION

The mostimportantrequirementofamobile radiosystemis Access.Accessis
determinedby two factors:

1. Geographicalareacoverage.
2. Adequatechannelcapacityto handletraffic.

This Reportispreparedto summarizea studyoftheNewfoundland& LabradorHydro (
“NLH”) Radio System(the “System”), in accordancewith theTasksandResponsibilites
- Section2,below, andto recommendthebestmethod,basedon availabletechnology,to
meettheexisting,andfuture,operationalneedsofNLR

The Writer is awarethatdiscussionshavebeenheldwith NewTelMobility, to determine
if thereareanyplansto implementaProvince-widemobileradiosystem,asexistsin the
other3 Atlantic Provinces.With theNewfoundland& LabradorRCMP implementation
oftheirown hybridtrunkedmobile radiosystem,andwith theRNC asthe joint user,it
isunlikely thatNewTelwill haveenoughanchortenantsto justifY theinfrastructurecosts
ofaProvince-widetrunkedmobilesysteminfrastructure.In all otherAtlanticProvinces,
theRCMPcomprisesa significantportionof anchortenants.

Thefollowing Sections2 and3 discusstheTasks,Responsibilities,andMethodology
usedin theStudy. Section4,5, and 6, thepros,andcons,ofthevariousfrequency
bands,radiocoverage,andexistingpeaksitetraffic, Section7, thecurrentandfuture
operationalrequirementsoftheSystem,including supplementarycoveragerequirements,
andin Section8 thealternatives,andassociatedcostsofupgrades,meetingNLH
requirements,arereviewed.

With thealternativesidentified,estimatesfor thesealternativesareprepared,comparing
thesealternativesin Section9.Finally, Sections10,11,& 12, summarizetheresultsof
theStudy~andproviderecommendationsfor subsequentdecisions,andimplementation.

A List of References- Attachment3, is usedthroughoutthisReport,andreferredto as
a listed itemnumbershownin square“[1”’ bracketsfollowing therelatedtext.

Priorto thepreparationofthisReport,NLH hadmet with theWriter andidentifiedthe
following currentassessment:

Theexistingmobile switch,manufacturedby ATI, wasplacedin servicein 1989,
andwith only afew in operation,sparesareverydifficult, if not, impossible,to

P.O. Box 13610- St. John’s,NF - AlB 4G1 Fik:NLHSTUD.RPT ~@csel.nf~a
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obtain.

Of theexistingmobileandportableradiosin inventory,mostarein excessof
theiranticipatedservicelife of8-10years.

In additionto selectionofnewsitesin areasofcoverageshortfall,thefollowing
coverageareasrequireparticularattention:

The GreatNorthernPeninsulaincludingtheadjacentLabradorCoastline.

HappyValley - GooseBayarea,if feasibleto integratewith theIsland

portion.

Thecurrentjoint operationofNLH, andWST, workswell sinceseasonalpeaksof
eachAgencies’activity occurat differenttimeswhich, effectively,reduces
repeatertraffic conflicts- referto Traffic Data - Attachment 4. TheGreat
NorthernPeninsula,however,hasoccasionallybecomesomewhatcongested,
with NLH & WSTjoint usage.

Wherepossible,theneedsoftheexistingco-user,Works,Services,&
Transportation(WST),shallbe integratedwith replacement,if feasible;however,
thepriority is for NLH year2002implementation,with, orwithout,joint users.

Mobile radionetworkissuesto bereviewedareasfollows:

Reviewradiopagingrequirementsandrecommenda solution(s).

Review/identifymobile datarequirements,for issuingswitchingandfield
orders,direct to mobile dataterminal,MDT, operatorsvia thecurrent
NLH AS400Network (MDTs, which areruggedizednotebookcomputers,
with floor mountedpedestals).ThisReportidentifiesnetworkintegration
with theassistanceofNLH InformationSystemsandTelecommunications
(“IS&r’).

AutomaticVehicleLocation(AVL), whichusesGeostationaiyPositioning
Satellitesfor time/datestampingvehicularlocationdata,to beavailableto
theIS&T networkusers.

NLH indicatedthat amobilerepeater,to coverareaswhichmaybetoo

e
P.O. Box 13610 - St. John’s,NF - AIB 4G1 File:NLHSTUD.RPT csel@csel.nfca
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remotefor normalmobile repeatersto service,wouldbeavaluableasset
for remoteconstruction,andrepair,operations.

2. TASKS & RESPONSIBILiTIES

2.1 General

The Scopeofthis Studyis containedin this Section,andsumxnanzed,in theform oftask

responsibilities,asfollows

2.2 NLH Responsibilities:

2.2.1 CompileMobile traffic datafrom existingsites.

2.2.2 Identify existingNLH & thirdpartysitesusedfor existingcoverage.

2.2.3 Identify existingsiteswhich maybe feasiblefor supplementarycoverage
to NLH ownedsites,replacementfor thirdpartysites,or for areaswhere
coveragedoesnot exist. Sitesshallbe identifiedfor access& hydro power
status.

2.2.4 NLH shallarrangeseparatemeetingswith Works,Services,and
transportation,andNewfoundlandPower,to determineif thereare
advantagesto sharethenewmobilenetwork,especiallywith co-useof
potentialNewfoundlandPowerradiosites.

2.3 Writer Responsibilities:

2.3.1 Reviewavailabilityofradiobandsfor a 10 yearstudy life replacement
NLH mobile radiosystem,includingbandwidthavailabilityin user
equipment.

2.3.2 Reviewpagingrequirementsandoptions,utilizing themobilenetworkif
feasible.

2.3.3 ReviewNLH mobile datarequirements,andGPSautomaticvehicle
locationoptionsfor theNLH system.

2.3.4 ReviewNLH mobileradiosystemalternativessuitablefor replacementof

P.O.Box 13610- St. John’s,NF - AIB 4G1 Filc.NLHSTUD.RPT csel@csel.nfoa
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existingsystem.

2.3.5 Preparecostestimatesofalternativesin 2.3.4,andincludesite costs,in
accordancewith coveragerequirementsidentifiedin 2.2,above.

2.3.6 Presentrecommendationsfor thereplacementmobilenetwork.

3 METHODOLOGY

3.0 General

3.0.1 A preliminaiymeetingwith theIS&T teamprovidedthetermsof

reference,asdescribedin Section2- Tasksand Responsibilities,above.

3.0.2 Thefirst taskis to defineNLH coveragerequirements,with theinitial
requirementsdeterminedfromNLH in-housecoveragemapsprepared
severalyearsago.Themapswerereviewedwithin NLH to obtaina
comfortlevel for thecomputergeneratedaccuracyofthemaps,basedon
thefield experienceofknowledgeableradiousers,therebyprovidingthe
Writerwith amoreaccurateassessmentof existingcoverage.Hence,with
a betterappreciationofactualcoverage,additionalsiteswerespecified,
andcostestimatesofalternativetechnologieswerecompletedto
determinethepreferredmobile replacementtechnology,andfor the
estimatednumberofexisting& supplementarysitesdetermined.

3.0.3 Thevariousradiobandswereassessed,within thetermsofreferenceof
mobilevoice,data,growth,coveragecapability,andfor new,andfuture,
equipmentavailability,andservicelife. Meetingswith IndustryCanada’s
SpectrumManagementSectionwereheldto assesswhichbandis
preferred,basedon year2000NLH traffic measurements,andprojected
requirements.

3.0.4 Traffic datawasreviewedto determinethenumberofrepeaterswhichare
neededat eachsiteto servethetraffic activity ofvariousmobilezonesof
operation.Thequantityofrepeatersaresignificantin theoverallcostsof
alternativemobiletechnologies,sincedifferenttechnologiesutilize
differentsite equipmentconfigurations.

P.O. Box 13610- St. John’s,NF - AlB 4G1 Filc:NLHSTUD.RPT csel@csel.nfca
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3.0.5 Mobile dataratewasdeterminedbasedon theidentifiedapplicationsto be
implementedoverthe10 yearstudylife. Datarateis an important
considerationsinceeachalternativemobile technologyoffersdifferent
dataratecapability.A reviewofexistingvoice/datamobilenetworkswas
completedto determineif datawastypically operatedasaseparateradio
system,orcould operate,in harmonywith mobilevoice.

3.0.6 An assessmentofavailable,andNLH preferredpagingtechnology,was

thencompletedto definethepreferredsolution.

4 INDUSTRY CANADA FREQUENCY BANDS & POLICY

4.1 General

Thereare3 frequencybandsallocatedby IndustryCanada,for mobile radiouse,
including trunicedradiosystems,asfollows:

1. VHF 150MHZ-ExistingSystem
2. UHF 450MHZ
3. UHF 850MHZ

TableA, below,lists asummaryofadvantages,anddisadvantages,ofthefrequency
bands’,150,450,& 850MHz parameters.

a
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Table A.

Freq.
Band

Coverage Radio
Cost

Dispatch Expansion Software Replacement

150
cony,

Bestarea&
rangefrom
repeater

Not
expensive

Not
expensive

Urban
channels
unavailable

Minimum
need,if
any

Multi supplier
availability

450
cony,

Less
area/range
thanVHF

Approx
VHF +10%

Sameas
VHF

Urban
channels
available

Sameas
VHF

Sameas
VHF. TETRA
radiosarein
this band.

LTR
150 or
450

Sameas
above

Not
expensive

Sameas
above,

Sameas
above,

Dispatch,
mobiles,
and
repeaters

Multi supplier
availability.

850 Samelineof
sitemobile
coverageas
450but
improved
portable
coveragein
malls,&
metalclad
buildings
with small
windows

Expensive Expensive Additional
channel
availability
virtually
unlimited

Regular
upgrades
required

Currentsole
source
supplier,
exceptfor
LTR which
hasmulti
sourceradio
availability

4,2 Industry CanadaPolicy

In aJanuary2001meetingwith IndustiyCanada,themobilereplacementplan
wasdiscussedto determineanylicensingpolicy issueswhichmightaffect
selectionofthepreferredband,radiobandwidth,or policiesrelatingto joint use
of notonly themobileradionetwork,but themicrowavebackbaulfacility, since
microwaveis an integralpartofmobile radioservices.IndustryCanadawas
requestedto respondadvisingofanyissuesto beconsidered,for NLH joint use
expansionplans.
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Motherimportantconsiderationfor continueduseofthe 150MHZ band,in the
Avalonarea,nearSt John’s,is that futuregrowthin VHF channelcapacitymay
notbe possible,dueto thesaturationofthisband’suse.Growthofchannelsin the
greaterSt. John’sareais critical to thedecisionto operatein VHF mode,even
thoughthebenefitofVHF bandProvince-wideoperationis significantdueto
provisioningof30 %moresitesin the450MHz & 850MHz bands(the450MH.z
and850MHz bandsexhibitessentiallythesamecoveragearea)- referto
AttachmentI - RadioCoveragecomparison.

Motherissue,discussedwith IndustryCanada,for retentionoftheVI{F bandis
theprogressofnarrowbandequipmentfrom 25 kHZ to 12.5 kHz,andfurther
reductionto 7.5 Khz; however,mobile dataratesfor thenarrowbandradios
would bereducedaswell, for agivenmodulationscheme.Selectionofminimum
mobiledataratewithin NLH for thenext 10 yearsis, therefore,critical.

5 RADIO COVERAGE

5.1 General

Discussion,in this Section,applieswhethertheradiois conventional,ortrunked,except
that,asaruleof thumb,trunkedradiosoperatingin thedigital mode,exhibits reduced
coveragefrom thatof trunkedsystemsoperatingin analoguemode.Initial discussions
indicatethatNLH doesnotrequirevoice privacy,which avoidsproblemsofvarying
coverage(from 0.5 to 5km range)whena radiois switchedfrom analogueto digital.

The existing150 MHZ bandis thebestfor radio coverageexhibitingabouta30%
increasein coverageareacomparedwith 450 MHz & 850 MHz, andrequiringlesssites
to coveraspecificarea- referto Attachment1 - RadioCoverageComparison.

The 850MHZ bandhasonly about1/3 thesimplexrangeofa 150 MHz, or450MHz
radiosin denseforestedareas,primarily die to clutter loss,andlicensedoutputpower,of
thisband.The 850MHZ bandexhibitssuperiorportablerepeaterreception(talkout)
performancebecauseofanempiricallyobservedlower bodyloss,andalsoexhibitsbetter
penetrationinto buildingswhichareofmetalconstructionhavingsmall windows,which
arecommoncharacteristicsofwarehouses,andplacessuchasmallswhichhaveseveral
embeddedcorridors,andstorageareas.Whicheverbandis chosenfor urbanuse,if
amplifiersaregenerallyusedto improvecoveragein urbanstructures,suchasmalls.

Theability ofatrunkedradioto switchsites(‘handoffautomatically’)to adjacent

e
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base/repeaterprovidesa‘virtual’ bettercoverageto an inexperienced,or infrequent,
radiouser,whois not familiarwith thegeographicalchannelswitchingpointsfor
adjacentsites.

It is importantfor thereaderto beawarethatno frequencybandprovides100%radio
coverage,rather,systemsaregenerallydesignedfor 90%areacoverage,for 90%ofthe
time,and90%oflocation(both time& locationbeingrandomlyselected)[21.The
objectivesfor public safetyare95%oftimeandlocation,howevertheseobjectivesare
seldommetin theAtlanticProvincesdueto availability of infrastructurefundingto
achieve95%areacoverage.

5.2 CoverageCriteria

5.2.1 Paging

5.2.1.1Digital (Alpha-numeric)Paging

Thetechnicalcriteriafor alpha-numericpagingcoverage,is therangeat
whichtheBit ErrorRate(BER) doesnot exceeda specifiedvalue.For
example,theMTh’ pager,MotorolaAdvisorGold requiresfield strength
of5uV/m (512bps)to lOuV/m (2400bps);thePerCommModelPA8002,
requiresan analoguefield strengthlevel of5 uV/m (512bps),to 7 nV/in
(1200bps).Hence,for maximumrange,thedatarateshouldbereduced.
Body lossis asignificantfactorfor 150 MHz & 450MHz bandpaging.

5.2.1.2 Analogue(Tone& Voice)Paging

Samecriteriaasanaloguemobile,see5.2.2,below.

5.2,2 AnalogueMobile Criteria

In publicsafetymobile radiosystems,theacceptablecoveragerange,or
boundary,is defined[2], wherevoice quality is subjectivelydescribedas
follows:

“Speechunderstandablewith repetitiononlyrarely required.Some
Noise/Distortion”This is technicallyreferredto asDeliveredAudio
Quality (DAQ) of3.4,which is afigure ofmerit usedin theindustry.
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Inpractice,theaboveis toocostlyto achieve,andthefollowing subjective
descriptioncriteriaisacceptedassuitable:

“Speechisunderstandablewith slighteffort. Occasionalrepetition
requireddueto Noise/Distortion”This is technicallyreferredto asDAQ
of3.

5.2.3 Path Variations

Becauseofthe largermobile antenna,andgreatermobiletransmitpower;the
repeatertalk-outsignalexhibitsgreaterrangeoftransmissionthanthemobile
transmittertalk-backrangeto therepeater.The excessrepeatertalk-outpower
(125wERPmaxallowedfor 150 MHz) is requiredto activatereceptionofthe
belt mountedportablewhich experiencesan additional 17 dB of(body)
attenuationfor VHF radiofrequencies,andlessbodyattenuationasthefrequency
bandincreases;oncetheportableis raisedto headlevel for talk-backresponseto
therepeater,thebodylossattenuationreducesto alessorlevel (headattenuation)
henceincreasingthetalk-backrangeoftheportable.This demonstratesthe
elusiveuserconceptofcoverage.

5.3 Radio DesignCriteria

As in theIntroduction,Accessis thesinglemostimportantobjective,regardlessofwhich
featuresareadded.

Radiocoverageis usuallyreviewedby a well establishedcomputerpredictionmodel,
whichhasprovenindustryaccuracyin thetelecommunicationsindustryfor about20
years.The computerpredictionmodelprovidesfor radiocoveragechangesbasedon
seasonalweatheractivity, andfacilitatesplottingof coverageareason standard
topographic,orotherscaled,maps.Thepredictionmodelissuitablefor remotewidearea
predictions,unfortunatelythereisno modelavailablefor predictingcoverageinside
complexstructuresin an urbanarea,orareassuchasinside theHolyroodThermal
GeneratingPlant,sincesteelandconcretestructuresplayhavocwith computermodeling
variables.Urbancoveragemustbedealtwith ona caseby casebasis,andafterthebasic
systemis installed.

This Reportis permittedneitherthetime, nor thescope,to preparecoveragepredictions
ofexisting,oralternatesites.Datapreviouslycompletedwithin NLH is used,and
supplementedwith bestguesstimates,in orderto providethebasicsystemconfiguration,
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requiredto prepareestimatesfor thequantityofsitesestimated.

Thechannelcapacityofaradiosystemis critical whena local ‘incident specific’
situationwhich is servicedby a singlesite,becomesheavilyaccessedby radios,for
example,thesituationon theGreatNorthernPeninsula,wheretherearetimeswhenNLH
aswell asWST aretrying to accessthelimited repeaterresource,will be addressedin
thisReport’sconfiguration,andcostestimates.Thiscouldalsooccurif a large
constructionprojectis beingcompletedadjacentto asite usedfor daily operationalradio
traffic.

Theamountofvoice traffic anticipatedunderthespecificincidentwill determine
whethera singleradiovoice channel,or multiple channelsarerequiredat aremotesite.
The existingsystem,for themostp~,hasoperatedsuccessfully,in thepastwhilebeing
sharedwith theDept.OfWorks,Services,& Transportation.Any expansionto other
userswill inevitably, if not initially, requireadditionalrepeatersathightraffic sites,
thereforenecessitatingtheprovisioningofasuitablesizedswitchto handleadditional
repeaters.For purposesofthisDraft report,thenewmicrowavesystemis anticipated
adequateto handlethebackhaulcapacityoffuture growth.

Secondary,otheroperationallyimportantissuesarealsoaddressedaspartoftechnology
review,includethefollowing:

1. Easeofradiouse- physical,andtechnical.
2. Durability ofradiosfor work environment(i.e. US MIL Spec.Standards).
3. Initial, andongoingequipmentcosts.
4. Systemusertrainingneeds.
5. Systemmaintenanceserviceproviderminimumrequirements.
6. Plannedobsolescenceof selectedtechnologythroughsupport.

5.4 Simplex(talkaround)Operationin the850MHz Band

The latestMotorolaMobileTrunkingSystemis calledSmartZoneSM (SZ) in thisSystem
thetrunkingcontrolchannelcannotbe usedfor voice - initially, all remotesites,in SZ
will provideaminimum of1 control,and2 voice channels.If simplexchannelmodeis
providedfor to reducetraffic on a repeater,andkeepingin mind thatan 800MHZ
simplexradio,hasonly about1/3 thelineofsite rangeasVHF, making the 850MHz
equipmentundesirablefor local site communicationsbeyondan approximate
distanceof2 km (lessin highly treedareas).
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6 EXISTTh~G RADIO SYSTEM & ALTERNATiVES

6.1 Paging Sy8temDescription

6.1.1 NLH utilizesan analoguetone& voice systemhavingtransmitters

independentfrom themobile system.

6.1.2 Twotypesofpagingsystemsareavailable,asfollows:

6.1.2.1Tone& Voice analoguepaging(sameasNLH existing).

Tone& Voice pagersarebecomingobsolete;however,theyhavethe
advantageofencoderswhich usemobilerepeaters,aspagingtransmitters.
ManyT & V usersfind that theycanusethepagerasmonitorsfor the
repeaterstransmittedmobilevoice signalaswell. Someagenciesdo not
condonethisuseofpagersasa simpleform of ‘scanner’,i.e. asin the
volunteerorganizations.NLH’s existingpagingsystemis independentof
themobile system,therebyhavinga backupcommunicationssystem,
albeitone-way.

6.1.3.2Alpha-numericdigital paging.

Alpha-numericpagingrequires‘digital ready’ transmitters,or transmitters
whichhaveeitherFSKorhaveatrue FM modulator(responsedownto
DC), andwith minimumrisetimeof250us for reliablePOCSAGcode
operation.Thereareadapterkitswhich claimto adaptanalogue
transmittersfor digital paging,howeverthis is notreconunendedunless
moreinvestigationto assessknownoperatingsystemsusingthisapproach.

Digital (alpha-numeric)pagersareapproximately1/3thecostofT & V
pagers.

6.2 PagingSystemSelection

6.2.1 Selectionofa pagingtransmitterto carryalphanumericformat
pagingis morecritical thanfor analoguetone& voice dueto the
requirementfor fast transmitterrisetimes(i.e. widerbandwidth)
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for thedigital signals.

6.2.2 TheWriter is awareofonemanufacturer,Multitone,who
providesamulti- formatpagingsystemwhichcanbeconfigured
for mostpagingformatsrequired.
Outputsofthisparticularmodelcanbe zonedwith different
pagingformatsbasedon groupsoftransmitters,or coverageareas.

6.2.3 HighlightComparisonsofPagingSystems,aresummarizedin
TableB, following:

TableB

Feature Encoder Transmitter,Unit $ Pager,Qty $

PagerType T& V Alpha-

Numeric

T & V Alpha-N T & V Alpha-N

essage Tone
Sequence
Voice

Digital Standard Digital
Ready

Audio Display
1 -4 Lines

MessageStorage NA NA NA NA Some Many

Time/DateStamp NA NA NA NA No Yes

Cost Attach5 Attach5 $ 5,000 $ 40,000 $450 $ 150

PackageMedia Desktop,
ELA
Rack

Desktop,
ELA Rack

Stand
alone,
EIA

Stand
alone,
ELA

Audio Small
Characters

Size NA NA NA NA Med. Small

6.3 Mobile Radio

6.3.1 ReviewoftheexistingNLH Multi DepartmentMobile RadioSystem
Description[1], indicatesthat it is trunkingsystem,with theexception
thata singlerepeateris employedat eachsite.Althoughthisdefeatsthe
conceptoftrunking,thesystemhasthenecessaryfeaturesto operatewith
a centralswitch(theGanderAfl Switch),andto performthenecessary
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telephoneinterfacefunctionswhichareavailableon all thetrunked
systemsbeingconsideredasalternatives.

The alternativetrunkedradionetworksto be compared,andconsidered
for replacement,arebriefly, asfollows.

6.3.2 The TETRA digital trunkedradionetwork,anopenstandard,multi
mobilesupplierEuropeanDigital System.Beginningintroductionin
Canada,with thenearestsupplierin Halifax, NS.

6.3.3 The ComNetEricsson’sEDACSanalogue/digitaltrunkedradio
proprietarynetwork.Province-widesystemsexistin Canada,andhaving
locally supportedequipment.

6.3.4 TheMotorolaSmartZoneanalogue/digitaltrunkedradioproprietary
network.Province-widesystemsexistin Canada,andhavinglocally
supportedequipment.

6.3.5 TheE.F.JohnsonLTR radiosystemis alsoanopensystemfor which
severalvendorscansupplyradioequipment.Severalsystemsexistin
NorthAmerica,havinglocal servicesupportIn Newfoundland&
Labrador,asupplier,orNLH, would requiretechnicaltrainingon theLTR
Network.

6.4 Current UserEquipment Quantities

6.4.1 General

Existingradiosystemassessmentisprovided in Attachment 2- Radio
Equipment List, to completeuserequipment quantities in orderto select
thesuitablemodelradio/pager,andto assignappropriatecostestimates,
whicharemodel dependent.For example,anmodelequippedwith adata
port, andautomaticvehiclelocationfeatureswill bemorecostlythana
basicmodelwhichis bestfor manyusertasks.

6.4.2 Pagers

ExistingpagersareanalogueT&V type,with anindependent
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infrastructure,whichincludesdedicatedtransmitters.Quantitiesare
shownwith mobileequipmentquantitiesin Attachment 2-Radio
Distribution List.

6.4.3 Mobile

The Attachment4- RadioDistributionList, is suppliedfrom current
records,andis thestartingpointfor radioequipmentreplacement
estimates

The generallyacceptedmobiletelecommunicationsequipmentservice
lives areconsideredasfollows, andprovidedthat manufacturercontinues
productsupport:

FixedEquipment 12-15years

Mobile Radios 10 years

PortableRadios 8 years (batteries2-4yearsfor 8 hr.
shifts5-5-90dutycycle)

The aboveequipmentlives applyto conventionalradioequipment;in the
final economicanalysisit maybe necessaryto reducethelivesof
programmableequipment,suchastrunkedradios,becauseoftherapid
changestechnologyundergoes.Userequipmentservicelife is critical to
economicanalysissincereplacementcapitalinjectionmayberequired
sooner,ormorefrequent,in theeconomicmodel,comparedwith
conventionalequipmentreplacement.Caremustbetakenin planningfor
trunkedradioservicelives with therapidchangein technology.Trunked
systemsrequiremandatorysoftwareupgrades,in mostcases,arerequired
to keepmanufacturerwarrantieseffective.Thebestprotectionto avoid
obsolescenceduringour 10 yearservicelife is to define,andto specify,in
detail,themanufacturer/supplierconditionsup front, in the
Specifications/Contracts.
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7 EXISTING A1~D FUTURE OPERATIONAL REQUIREMENTS

ThisSectiondiscussesexisting,andfuture,operationalrequirementsofNLR

Sinceradioaccess,which includescoverageandvoice channelloading,is themost
important requirement of any radio system,theserequirements are discussed,in this
Section,beforethe other issues.

7.1 Existing Requirements

7.1.1 Radio coverage.

7.1.1.1Existingcoveragerequirementsdonotmeettheareaencompassedby
NLH [9J,andin mallswhereVHF coveragehasbeena problem.Since
pagingis the limiting factor in achievinggoodwirelesscoverage(dueto
thelackofgoodantennaandhip locationon thebody, resultingin
reducedeffectivereceiversensitivity);if pagingcoverageis met by
selectionofaspecificsite,thenportablecoverageshouldbeadequate.
ReviewofNLH pagingcoverageidentifiessitesadequatefor NLH’s
mobile/portableradiocoverage.

7.1.2 RadioAccess

7.1.2.1Existingtraffic data,andNLH feedbackindicatesthatpreviousrepeater
accessproblemswith W,S, & T havebeenresolved,with theexceptionof
theGreatNorthernPeninsula,GNP, wheresomeimprovementscouldbe
madeto augmenttheneedson the(iN?.

TheLabradorsouthshoreshallbeincludedasanareato augment
coverageon theGNP.

7.2 Future Requirements

7.2.0 Site Traffic Capacity

A reviewoftheexistingtraffic onpeakusagesitesis found in Attachment4-
Traffic Data.Resultsshowthecomplimentaryseasonalsiteactivity ofNLIH and
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W,S, & T radiousage.Unlessotheruser(s)areconsideredfor joint systemusage,
thereshouldnotbeaneedfor expansionofrepeatersotherthansite additions
requiredfor radiocoverage.A few sitescouldimprovecall queuetime for access
improvement,fortunately,KenmountHill traffic peaksatonly 50%ofthetraffic
ofsomeofthenetwork’sbusiersites;thisis critical sinceKenmountwouldbethe
mostdifficult site to obtainapprovalfor an additionalVHF frequencypair
license.

7.2.1 PhysicalSizeof UserEquipment

Recenttechnologyhasreducedphysicalsize,andweightofpagersandportable
radios;it will benecessary,prior to goingto Tender,for Departmentoperations
personnelto havea ‘handson’ exposureto variousmodelsto determineif the
smallerphysicalradiosizesdo not causea problemfor theradiouser,especially
whileusingheavygloves,orhavingotherapparel,requiredbytheradiouser
tasks.Somerecentfield trials havereporteddifficulty of somepagerusersto read
thesmall4 line text displays.

7.2.2 Mobile Data

Physically,anRS232port is foundon LTR, EDACS,andTETRA,mobile radio,
with TETRAhavinganequivalentporton its portableradios.Theportis
duplicatedat thedispatchend,or somesuitableterminatingPCon theMobile
datanetworks,requireaprocessorwhichoperatesindependentlyofthevoice
trunkedswitch,andsomewhatlike arouter(DataController) - referto
Attachment 12 DedicatedData SystemBlock Diagram. TheData Controller
is an option on TETRA, andEDACS,whichassignsanliP addressto eachmobile.
TheDataControllerwould providethenecessaryinterfacewith theNLH AS4O()
Network. EDACS currentlyoffersthedata‘router’ in only TCP/IPprotocol.

The futuremajorapplicationof mobile dataisanticipatedto beemailaccess,
with fieldordersbeingattachedasin normalemailapplications.It isanticipated
thatthis applicationwould find that themobileuserrequiringhigherspeeddata
ratesapproachingthoseavailableto homecomputers,thesedataratesareonly
becomingavailableonsuchEuropeanTrunkedRadioNetworkssuchasTETRA,
whichis beginningto appearin NorthAmericanow(dataratestypically28.8
kbps 19.2kbpsthroughput)approx30 %throughputreductionresultsfrom the
integrityofforwarderrorcorrectioncode- FEC,andprotocol bits). The Writer
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feelsthat2 kbpsthroughputissufficientfor brieftextbasedemailservices,asfor
filling ofform masksin MDTs (provided,ofcourse,thatthesystemisnot
misused,asexperiencedinitially for voice communications,whenoperatorswere
notmadeawareofthelimited tuneresourceavailablefor unnecessarywireless
voice communication!).Mobiledataconnection,limitedto theNLH AS400
Server,would limit useto workrelatedtext activity. NLH maywantto limit
mobile datato Corporateuseonly, andnot extenduseto W,S,& T, unlessthe
featurewasprovento reduceaccesstimeresources.

Foroperationalrequirements,suchas issuanceoffield orders,thedatatransfer
canbegreatlyreducedby havinganycommonform residenton theMDT, and
justtransmittingthedatarequiredto ‘fill in theblanks’,requiringmobile
softwaredatadevelopment.

If transmissionofgraphicsis required,it will benecessaryto selectthehigher
speedmobiledatasystemsinitially, to avoidfuture ‘growingpains’ and
associatedexpenses.

Somepublic safetyfirst responderagenciesusea redundantmobile dataon the
CellularDigital PacketData(CDPD)networkfor redundancy.CDPDoperatesat
a 19.2kbps(throughputapprox12 kbps)andis currentlyfoundto bean
expensiveservice.

7.2.3 GPSAutomaticVehicleLocation (AVL)

GeostationaryPositioningSatellitedataisan applicationoflow speedmobile
data,requiringa GPSreceiveraddedto theradiodataport. Thisoptionis
availablefrom radiosuppliers,ormaybe thirdpartyunits. Onesupplieraddsthe
optionfor about$1000for eachmobile.GPSdatais usuallysuperimposedon
applicationssoftware,suchastopographic,andmunicipalmaps,onadesktopPC,
for ComputerAidedDispatchoperations.

7.2.4 Portable Repeater

TheEDACSalternativesuppliersa mobilerepeateroption.In addition,third
partymobilerepeatersarecurrentlybeingdevelopedfor trunkingsystems
requiringtrunikedsystemaccessto conventionalsystems.RFrepeatersarealso

usedto improvecoveragein urbanareassuchasmalls.

e
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8 RADIO SYSTEM ALTERNATiVES

8.1 Paging

TheolderToneandVoice (T&V) Pageris becomingreplacedwith Alpha-
numericdigital pagers.An advantageofT&V pagersis thattheycanuseany
existingmobile transmitterandcanbeusedto monitorvoice on therepeater
talkoutchannel,howevertheT&Y pagerisexpensive( $450.OO/ea.In large
quantitiescomparedwith $150/ea.for alpha-numericpagers).

A disadvantageusersfind with Alpha-numericpagersis thesizeofthedisplay,
somepagersoffer a zoomfeatureto overcomethis problem.

ThisReportfocuseson theapplicationofthealphanumericpagersincetheyhave
featuresthatincludethefollowing:

8.1.1 Avoidstheproblemofmissedvoice syllables,orneedto repeatvoice
messages.

8.1.2 Informationremainsin thepageruntil clearedby theuser,avoiding
missedmessages,or enablingrecallofmessages.

8.1.3 Pennitsuseofvibratingalert,avoidingtheneedfor userto turn it off
undercertainprivatemeetings,or appointments,for etiquettereasons.

8.1.4 FeaturesTime/datestampingofincominginformation,

8.1.5 Memoiybackuppreventslossofmessagesif batteryfails.

8.1.6 Backlitdisplaysfor readingrecalledmessagesatnight.

8.1.7 Messagescancontainmoreinstructionsdueto memorycapacityofpager;
messagescanalsobe stackeduntil clearedby user.

Pagingallowsmaximumuseraccessfor thedollarspent.A disadvantagewith one-way
pagingis thatthedispatcherdoesnothaveconfirmationthat thepagehadbeenreceived.
Pagingcoverageis lessthanportablecoveragedueto thebody lossobservedwith the
pager’sreducedreceivesignal, andtypicalbeltmountlocationon thebody.
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8.2 Mobile Radio

This Sectionbriefly describestheconfigurationofthefollowing4 alternatives:

.1 TETRA - EuropeanDigital TrunkedOpenStandardRadioSystem.

.2 MotorolaSmartZoneSMTrunkedRadioSystem.

.2 ComNetEricssonEDACSSMTrunkedRadioSystem.

.3 LT.R~1~~TrunkedRadioSystem.

Estimatesareprepared,andeconomicallycomparedin thenextSection9- Cost

EstimatesofAlternatives & Assumptions.

LTRSM is anopensystemirunking standard,originally introducedby Transcrypt

(formerlyE.F.Johnson).Manyradiosuppliersmakecompatibleuserequipment.

The remainderofthisReportwill analyzethelatterfactorstowardsrecommendingthe.

diligent choiceoftechnologyfor NLII

The abovealternativeradiosystemconfigurations,availableto meettheradio

requirementsofNLH, arenowdiscussedin moredetail.

8.3 GenericTrunkedMobile Radio System

8.3.1 General

DuringReportpreparationoftheAttachments6 through 10, whichareBlock
DiagramsoftheExisting,andTrunkedMobileRadioSystem(TMRS)
Alternativesbeingconsideredasreplacementscanberepresentedby a generic
trunkedradionetworksincetheyfunction similarly.

TheexistingNLJ-I mobile radiosystemis aTMRS, exceptthat thereisonly one
repeaterat eachsite, therebynotmeetingthebasicrequirementfor aTMRS.All
TMRSshavethecapabilityto interfacewith eithera PrivateBranchExchange
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(PBX), or theexistingPublic SwitchedTelephoneNetwork(I’STN). TheATI
switch, is simplythe ‘RedundantSwitch,orController” shownin all the
alternativeTrunkedMobile Radio(TMR)Networks.Featurescontainedin the
existingTMIRS allowinterconnectionwith aPBX, orthePSTN.

Its interestingto notethattheexistingTMRS is alsodatacapable,exceptthatthe
MDMRS ConsoleWorkstationOperator(CWS)mustsetup themodemanually,
unlike thenewreplacementalternativesdiscussedin thisReport.

All tnxnkedradiosystemscanbe hybridizedwith conventionalradiosystems.A
proprietarysystem,suchasMotorolaSmartNet5M,SmartZone5M,or ComNet
EricssonEDACS,andTETRAinterfaceswith conventionalthrougha console
patch;theconventionalchannelis representedby an iconon theconsolePC
display,andis simply ‘affiliated’, by dispatchoperatorsoftware,with thetrunked
systemtalkgroupwhichis alsoa displayicon. A moresophisticated,and
expensive,infrastructure,is requiredfor proprietarytrunkedsystems.

TheHybrid Conventional/TrunkedMobileRadioSystemprovidesfor aneasy
transitionto Logic TrunkedRadio(LTR), which is aneconomicaltrunkedradio
system.LTR hasthenecessaryfeatures,andmulti suppliersources,to enable
competitivetenderingof equipmentthroughouttheservicelife (Section6,
above).TheLTR alsohaslow speeddataportwith selectedmobileradiomodels.
LTR & EDACStrunkedsystemsutilizesacontrolchannelwhichcanalsobeused
for voice communications.

Configuringthe conventionalsystemto anLTR radiosystemrequiressimply the
additionofacontrollerat therepeatersite,acquisitionofthenecessarynumberof
repeatersfor voice/datatraffic expansionneeds,acquisitionofLTR compatible
mobilesandportables,acquisitionofacompatibleLTR dispatchcomputer
software,andprogrammingofthesystemto functionasatrunkedradiosystem,
completewith talkgroups.

Thereare2 majortrunkedradiosystemscurrentlyoperatingin Canada,andthe
United States,asfollows:

1 MotorolaSmartNetSN/SmartZoneSMSystem
— usedin Nova ScotiaProvince-wideby NLH & theProvince,NLH,

respectively;alsoManitoba.

.2 ComNetEricssonEDACSSystem

P.O.Box 13610- St. John’s,NF - AIB 4G1 FiIe:NLIISTUD.RPT csel@csel.nf.ca
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- usedin British Columbia,Saskatchewan,Ottawa-Carlton,

NewfoundlandProvince-wideby ROMP& RNC

Both systemsaboveareproprietary,theComNetEricssonutilizestheir radios
only. MotorolaSmartZoneSMRadioscanbe secondsourced,butusercapability
maybe limited unlessnegotiatedpriorto final contractsigning,andmaybenon-
negotiableif theuserwantto addspecificfeatures,includingsoftwareupgrades,
laterin theradioserviceContract.

The decisionfor selectionofthedesiredconfigurationis basedon therelative
operationalfeatures,andcostofacquisitionandmaintenance.BothMotorola
SmartZone8M,andComNetEricssonEDACSSMutilize expensivecentraltrunking
switches,bothsystemshavefeaturesgenericto trunkedradiosystems.Both
systemsutilize a controlchannelateachsite.TheMotorolacontrolchannelis
dedicatedfor site control,a minimumof2 additional voice channelsareusually
providedat eachsite; EDACSSM canutilize thecontrolchannelasavoice
channel.TheEDACSSMdual useofthecontrolchannelpermitsremote,low
usagesites,to be trunkingconfigured,with featuressuchasroaming,while only
requiringa singlechannel.

Becauseofthehigh costofacentralswitchfor eachproprietarytrunkedradio
system,applicationofthesesystemsis usuallyconfinedto province,orcity, -wide
usagewith morethanoneusergroupsharingthecostoftheinfrastructure.

Thereare2 majorEuropeantrunkedradiosystemsbeginningto makeinroadsto
theNorthAmericanmarket,but introductionis slow,andsupportissparsely
locatedacrossNorthAmerica.ThesesystemsareknownasMPT 1327(amature
analoguesystemofabout12 years),andTETRA ( amajordigital trunking
system,plansfor penetrationin Canada/USend2001);bothoftheseEuropean
systemsareopenarchitectureconfiguredwith closelymonitoredevolutionby an
independentagency,resultingin multi suppliers,hence,morecompetition,and
lesscostofuserequipment.

The MPT 1327hasnotbeenconsideredin thisReport,primarily duetothelack
ofsupportservicesin AtlanticCanada.

P.O. Box 13610- St. John’s, NF - AIB 4G1 Fik:NLHSTUP.RPT csel@csel.nf ca
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9 Cost Estimatesof Alternatives & Assumptions

9.1 Radio Paging

This Sectionliststheconfiguration,andassociatedcosts- refer to Attachment S

- CostEstimates,showing thepagingalternativesconsidered,asfollows:

9.1.1 Tone& VoicePaging- refer to Attachment 11.

9.1.2 AlphaNumeric(POOSAG)Paging- referto Attachment11.

Duringthewritingofthis Reporta dual function pagingsystem,developedin the
UK andcurrentlyusedin Canada,wasreviewed.The advantageofthis Multitone
Access3000systemis that it offersT & V, aswell asalphanumericpaging
utilizing standardtransmittersin aproprietaryformat.The encodercanalso
providestandardT & V paging,aswell asthestandardPOCSAGalphanumeric
paging.This dualfunctionpagingsystemis included for thepaging costestimates
in Attachment 5.

9.2 Mobile Radio

This Sectionliststheconfiguration,andassociatedcosts- refer to Attachment S

showing trunkedmobile radioalternativesconsidered,asfollows:

9.2.1 TETRASM Digital TrunkedSystem- referto Attachment7.

9.2.2 Logic TrunkedRadioLTRSM - referto Attachment8.

9.2.3 MotorolaSmartZonesMTrunkedRadioSystem- referto Attachment9.

9.2.1 ComNetEricssonEDACSSM - referto Attachment 10.

e
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9.3 Assumptions

9.3.1 The following assumptionsareusedin thecompletionofcostestimates
for theabovealternatives:

9.3.1.1Terrestriallinks (backhaul)shallbe consideredashavingadequate
capacityatNLH ownedsites.WhereNLH mustusethirdparty
sites,eitherrentedlines,or radiolinks shallbeprovidedbyNLH
to thenearestinterfacepointto NLH’s microwavenetwork,
includingthenewEasternportion.Costsfor all backhaulfacilities
arenotincludedin thisReport.

9.3.1.2Thesystemdesignshallprovidefor alarmcircuitsto eachradio
siteto reportanymajor,andminoralarmsto a 7/24 monitored
alarmcenter.The existingNLH 7/24 centerwouldbethelogical
locationfor havingall mobile radionetworkalarmsto appear.In
general,trunking systemshaveportsavailablefor networkalarms,
whichmaybein standardSNMPprotocolformat,oroperatingon
standardMicroSoftWindowsNT; alternatelythelocal microwave
alarmsystemcanbe utilized for availablemobile equipmentmajor
& minoralarms.Centralalarmequipmentis consideredNLH
supplied.

9.3.1.3 Existing& newNLIH primaryradiosites,requiredfor necessary
mobilecoverage,andthirdpartysupplementarycoveragesites,can
facilitatethe following mobileradioinfrastructurerequirements:

— Adequatefloor spacefor mobile/pagingequipment,and
associatedequipment,suchasspacefor equipmentlinks to
thirdpartyadjacentsites.

- Adequatepowerfrom theprimarypowersource,and
necessarybackuptime in supplementarypowersources.

— Towerssufficientto meetGSA S37towerloading
requirements,andprovisioningto ensurethatthirdparty
towersarecapableof meetingthesamerequirements.

— Provisioningfor thenecessarysite accessofNLH, and
thirdpartysites,to meetthestandbypowerrequirements

P.O. Box 13610- St.John’s, NE - AIB 4G1 Filc:NLHSTIJD.RPT csel@cseI.nf.ca
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for extendedprimepoweroutages.

— Coverageareas,on which thenumberofrepeatersitesare
determinedfor costestimatesis basedonmapswhichare
not fully confirmedin thefield. Thesemapsareassumed
for estimatepreparationfor this Study.

— Themiddlecostradiomodel(tier) is usedin estimate
preparation.Featuresoftrunkingradiosareverydependent
uponthemodelused,with significantpricingvariations.

9.3.1.4It is unlikely thatthefuture additionofLabradorsiteswill require
an additionto thecentralmobileswitch,sinceLabradorrequires
specialmountaintoprepeaterconfigurationswhich are designto
work with thelow availabilityofpoweravailableat thesesites.

Labradormobile solutionsrequirea separatedesignphilosophy
thantheIslandportionfound in Attachment 5- CostEstimates.

10 Conclusions

Paging

10.1 General

This Sectiondiscussesthemostcosteffectivealternativefor paging,andwith

considerationto therelativemerits,anddemerits,ofthefeatures.

10.1.1 NLH mustdeterminetheuser/operationspreferredmethodofpaging;this
canbe achievedwith a local evaluationfield trial onanexistingdigital
pagingnetwork,andusinga 4 line digital pager,preferablywith adisplay
zoomfeature.Thezoomfeatureis requiredfor manyuserswhohave
difficulty readingsmallfont messages,on thetypical small pager
packagingsize.

10.1.2 The costsofalphanumericpagersare1/3 thatofT&V pagers,andmany
featuresaredesirableoperationally,suchastime/datemessagestamping
(POCSAGstandard).The downsideis thatdigital pagingtransmittersare
moreexpensive,includinga requirementfor moreantennafiltering at
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sitessharedwith otheranalogueradios(i.e. mobile).Attachment5, Sheet
2.Useofathird partyProvince-widepagingnetwork,anddigital pagersis
themostcosteffectivewayto proceed.

10.1.3 It is apparentthatthecostofexisting,ornew,infrastructurerequiredto
operatetherelatively smallnumberofpagingreceivers(Qty= 47),used
within NLH, is notjustified.It wouldbe morebeneficialto provisionan
additional mobileradiotransmitterfor eachsite,replacingthepaging
transmitter,andprovidingaportableradio in placeofpagersfor each
existingpagingsystemuser.Thelatterconfigurationprovidesthesite
equipmentredundancypresentlyachievedbytheexistingseparatepaging
transmitterexistingat eachsitenow.

Mobile

10.2 General

10.2.1 Detailed Cost Estimates- Attachment 5,wereprepared for eachofthe 4
availabletrunkedradiosystems.

10.2.1 Tenderinggenerallydropsthecostsusedfor preparingestimates;a
reductionof25 %canbeexpectedin thenormaltenderingprocess;
howeverthereareunknownfactors,arisingfrom assumptionswhich
dictateleavingtheestimatesastheyarefor alternativeselectionpurposes.

10.2.3 Forthcomingnegotiations,following aMemorandumofUnderstanding
thattheDept. Of Works,Services,& Transportation(W,S,&T) planto
continuewith amodifiedjoint usearrangementwith NLH, with some
coverageexpansion,meansthattheVHF bandispreferred,unless
significantfuture traffic increasesareidentified. W,S, & T hasindicated
thattheymayaddan approximately100,currentlysimplex,radios to the
NLH network.NLH mustreviewtheareasin whichtheseadditional
radiosarelocated,to assesstherepeatertraffic loadingimpact.

10.2.4 Furtherto 10.2.3 above,if futurejoin usersareconsideredby NLH.,
especiallyin core,orhighradiotraffic areas,anynewserviceequipment
maybeisolatedfrom NLH by placementon anyfrequencyband;while
this optiondoesnot growthecoreNLH/WSTNetworkin anoptimized
trunkingmanner,it doesprovidefor NLH revenue,utilizingthe
infrastructure,sincetheinfrastructureis frequencyindependent,with the
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exceptionofrequiringtherepeatersto bethebandoftheuserequipment
(i.e.mobiles,portables).

10.2.5 Implementationwith theLTR opensystemtrunkedradiosystem,will
permitreuseofexistingtransmitters,utilizing theZetronModel452/459
repeatercontroller.This will providefor themostcosteffectivesolution,
whilemaintaininga solutionwhichis supportedby amulti-supplieruser
equipmentsourceofradioswhichoperatein boththenarrowband12.5
kllz, andexistingband25 kHz VHF frequencies.Repeaterswhichmeet
thenewnarrowbandrequirementscanbe installed,andintegrated
operationally,with existingrepeatersusingtheZetronModels452/459
controllers.For thebusiersites,foundin ATTACHMENT 4- Traffic
Summary2000,a secondchannelLTR canbe added,enablingdual
channel& dualmodeconventionalradios,andLTR radiosto sharesite
repeaterfacilities.

11 Recommendations

11.1 General- Paging

This Sectionrecommendstherolloutofthepagingnetworkwith considerationto thefact

thatmobileupgrade/replacementwill be implementedsimultaneously.

The following recommendationsareofferedfor considerationbyINLH JS&T:

11,1.1 Theinfrastructurerequiredto supportthe47 existingpagersis not
justified. Third partyProvince-widePSTNdial-uppagingsystemsshould
be utilized wherecoveragepermits.Wherethirdpartycoveragedoesnot
meetNLH operations~thecurrentNLH pagerusershouldbegivena
portableradioon thenewNetwork.
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11.2 General - Mobile

11.3 MobileSystemRecommendations

11.3.1 A specificationbe preparedfor tenderingRequestfor Proposals.
Genericfunctiondefinitionsofradiomodels,andassociatedprice
breakdownrequestedbasedon quantityrange.While this Report
offers thebestestimatesatthis stage,theWriter is awareof
planning,andcorporateaffiliations whichcouldcausea
changein technology,andcosts,overnight,which is consistent
with therapid growth, and aggressivecompetition in the
trunkedradiomarket.

11.3.2 The Specificationshouldprovidefor mandatotyrequirements,but
alsoidentiI~optionswhich arenot coveredin immediate
implementation.This will facilitate thedecisionmakingprocess
for implementingthefinal networkwithin approvedbudgets,and
budgetingfor whatis necessary.Any options,not initially
approvedby IS&T, arethereforeidentifiedfor futureannual
budgeting,with vendorcostcommitments‘up front’.

11.3.3 Thepreferredfrequencybandfor the 10 yearstudylife isVHF.

11.3.4 ThepreferredmobileradiosystemisLTR.

11.3.5 Quantitiesofspecificmobileradiomodelsmustbe decidedfor
NLH users,with attentionpaidto future applications/needs(i.e.
data,AutomaticVehicleLocation-AVL, usingGPS),sincecosts
aremoresensitiveto variations,comparedwith existing
conventionalmobileradio,

11.3.6 Continuedsharedusewith W,S, & T, sincegrowthshouldnot
change,exceptfo theadditionofapproximately100radios
currentlyusedfor simplexoperationonly (asidentifiedby WS&T
in aMeetingwith NLH dated2001 02 15, andto beconfirmed
with afollow-up Letterto theMeeting).

11.3.7 IndustryCanadaPolicy for join usemustbeconsideredbothfor
mobile andmicrowavejoint use,since,dependingwhoisjointly

Box 13610- St.John’s,NP - AlB 4G1 File:NLHSTUD.RPT csel@csel.nf.ca
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usingthenetwork(s),mandatory,unlimited usemaybeenforced
by IndustiyCanada- referto IndustryCanada’sPolicy letter-

Attachment 14 - Industry Canada’sPolicyLetter.

Furtherdiscussionshallbe completedwith IndustryCanada,in the
eventNewfoundlandPowerwishesto becomeajoint ownerofthe
NUT mobileradiosystem.NewfoundlandPowerwouldbe
requiredto pool theirVHF frequenciesfor iniplemetationofa
sharedmobileradiosystemupgrade.Considerationto phasein
12.5kHzradiosis requiredfor futureexpansion,with
considerationto requireddatathroughput

11.3.8 Sincetheradiosaredatapipesonly, it will benecessaryto identify
NUT datarequirementsfrom adatainfrastructure(IT)
requirement.If acompletecurrentmobile data assessmentof
needs/applicationsis notfully identifiednow,particularlyfor
bandwidthrequirements,aseparateradiosystemmayberequired,
oraddedlater,sincedataratesarealternativedependent.

11.3.9 The requirementfor statusmessagingissignificantin thelong
termmobilesystem.Theserequirementsshouldbe obtainedfrom
radiousers,andincludedin theSpecification,andasadd-on
optionsin thelong temi implementation,ascostsaredependent
upontheuserequipmentmodelprovisioned,anddispatch
configuration.

11.3.10 Radiocoveragepredictionshouldbecompletedpriorto
preparationoftheSpecification,especiallyprior to preparationof
costing,to addNewfoundlandPower,sinceredundantsiteshave
beendeterminedin preliminarytechnicaldiscussionswith
NewfoundlandPower(i.e. Meeting2001,February23).

11.3.11 Radiocoveragemeasurementsshallbecompletedaspartoffinal
commissioning,andcomparedwith predictions,for future
referenceofcoveragevariations.

11.3.12 An ImplementationPlan,includingsupplementarycoveragesite
work, for radiopaging& mobile systembecompletedasthenext
stepfollowing adecisionofIS&T to proceed.Theschedulefor the
FinalImplementationPlanbecompletedfollowing acceptanceof
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thepreferredmobileradioproposal.

12 Implementation

12.1 General

12.1.1 Supplementcoverageareaswith portables,for existingpagerusers.

12.1.2 Identify all supplementarysitesrequiredto completetotal radiocoverageneeds.
andprovidefor infrastructurework to be completed.This workmustbe
scheduledto matchinstallationtimesfor adjacentbackbonetrunkedradio
installations.This is requiredto entertaintheadditionofNewfoundlandPoweras
ajoint owner,sincemanysiteshavebeenfoundredundantwith NLH. Further
discussionsarerequiredwith NewfoundlandPower.

12.1.3 Low bandwidthradio links to third partysupplementarysitesshallbe requiredto
fulfill coverageobjectives.Licensingapplicationsfor fixed links shallbe
completedandsubmittedto improveauthorizationleadtime.

12.1.4 Onceapprovalis obtainedfrom IS&T to proceed,anImplementationSchedule
shallbe completedfor thetenderingprocess,supplierdelivery,andshall include
prioritizationofsites(coverageareas)to be installed.NewfoundlandPower
traffic requirementsmustbe determinedfor theareaswithin theiroperational
areas.

12.1.5 Theprocessto preparemobile specifications,tender,reviewproposals,awardthe
tender,manufacturetheequipment,andbeginimplementationwill takean
estimated12- lB months.

12.1,6 Completionofsitework, includingthird party toweranalysisofthirdparty&
supplementarysites,andnecessaryreinforcement,shouldbecompletedfirst;
budgetsfor towerupgradecanbeallocatedandthis workcanbecompletedwhile
themobile radiosystemis beingmanufactured.Sitespace& powerupgradecan
be installedin supplementarycoveragesites,in readinessfor themobileradio
installationandcommissioning.

12.1.7 Microwavelinks shouldbe equippedwith thenecessarymux cards,and
associatedend-to-endpaging& mobilecircuitscommissioned.

12.1.8 A decisionfor thelocationofthetrunking switchshouldbemade,andbuilding

P.O. Box 13610- St. John’s,NP - AIB 4G1 FiIe:NLHSTUD.RPT osel@csel.nfca



USTOM

MS
SYSTE

ECTRDNICS uIArrsD

Newfoundland& Labrador Hydro
Mobile Radio & PagingStudy
NLH CONFIDENTIAL

FiIe:NLHSTUD.RPT.wpd
REV010225-00

/31

readinesscanbeplannedto mergewith theoverall schedule.

12.1.9 Theoverall Schedulecanbe finalized,with milestonesandcritical paths,when

firm deliver datesareprovidedin thetenderevaluationprocess.
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ATTACHMENT 2

Radio Distribution List

Area

Offices

Pagers Mobiles Portables BaseStations

StJohn’s-ECC 19 39 10 4

BayD’Espoir 12 25 21 2

Bishop’sFalls 2 90 15 5

ChurchillFalls

HappyValley 17 4 4

Holyrood 2 3 2

PortSaunder’s 5 21 8 3

St Anthony 3 20 13 1

~ Stephenville
Wabush

tbourne

2 16 6 4

6 2 2

2 15 3 6

Totals 47 249 85 33
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1. NLH (MDMRS) SystemDescription,Issue3A, Aug. 7, 1990.

2. EIAf11A T5B88 -1, WirelessCommunicationsSystems- Performancein
NoiseandInterferenceLimited Situations- RecommendedMethodsfor
Technology-IndependentModeling,Simulation,andVerification
(includingAddendum1), December1998.

3. UserGroup(SiteTraffic) Comparisonfor NLH, Year2000.
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[ATFACHMENT#

I ~She.t1o~3.Newfoundland & Labrador Hydro Mobile Traffic Summary, Year 2000Usa Shown
Peak2000

ionth ~ &T
PEG Usage,min.

TOT
N&LH —

PEG Usage,rnin. PEG Usage,min.
‘an Bay D’Espoir Hill

Bonne Bay
568 727 959 847 1525 1574

2261 2271 114 105 2375 2376
Clarenville 2701 2836 48 36 2749 2672
Corner Bk. 2828 2309 30 29 2858 2338
Mt. Margaret 2886 3497 322 360 3208 3857
Red Cliff 2873 3744 524 506 3397 4250
All Sites Totals 28029 30793 4831 4.890 32860 35385

eb Bay DEspoir Hill 232 301 232 301
Bonne Bay 1813 1703 7 75 1890 1778
Clarenville 2198 1924 20 17 2218 1941
Corner Bk. 2370 2143 37 32 2407 2176
Mt. Margaret 3013 3929 338 391 3361 4320
Red Cliff 1366 1678 342 277 1708 1955
St.Anthony 1662 1753 325 282 1987 2035
All Sites Totals 20357 21842 4353 3983 24710 25825

4ar. Bay[YEspoirl-lill
& Bonne Bay

Clarenville
Corner Bk.

~lt. Margaret
Red Cliff

310 411 1055 950 1365 1361
1002 919 154 161 1156 1080
2356 2127 28 28 2382 2153
1330 1189 62 63 1392 1252
2192 2561 468 502 2660 3063
1719 2267 640 538 2359 2805

St. Anthony
All Sites Totals

1437 1264 1222 1327 2659 2591
17226 18081 6996 8681 24222 24782

~pril BayrYEspoirHill
Bonne Bay

140 181 1062 1003 1202 1184
385 374 393 416 778 790

Clarenville 1088 995 37 25 1125 1020
Corner Bk. 723 576 13 12 736 585
Kenmount Hill 1062 816 280 181 1322 997
Mt. Margaret 900 980 541 630 1441 1610
Red Cliff 484 519 509 493 993 1012
St. Anthony 400 327 356 374 756 701
All Sites Totals 7665 7372 5688 5497 13353 12868

~y Bay DEspoir HIll
Bonne Bay

74 89 836 641 910 730
406 360 371 465 777 825

Clarenville 887 735 51 28 938 763
Corner Bk. 842 663 39 37 881 700
Kenmount Hill 1084 873 122 65 1206 938
Mt. Margaret 705 842 402 460 1107 1302
Red Cliff 683 758 605 528 1288 1286
St. Anthony 301 253 289 270 590 523
All Sites Totals 7041 6536 5160 4736 12201 11272
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Sheet 2 of 3.
Month Site(s) N&LH

IIZI]Z~
TOTPEG

Usage,min. PEG Usage.min. PEG Usage,mln.
June Bay tYEspoir Hill 44 49 937 770 981 819

Bonne Bay 363 242 327 321 690 563
Clarenville 809 610 129 98 . 938 708
ComerBk. 832 729 132 123 964 652
Kenmount Hill 1333 1125 195 121 1528 1248
Mt. Margaret 448 433 595 616 1043 1049
Red Cliff 690 637 680 601 1370 1238
St. Anthony 136 108 395 410 531 518
All Sites Totals 6391 5453 6829 6224 13220 11677

Jyy BayD’EspoirHlll 88 102 1596 1377 1684 1479
Bonne Bay 237 171 229 227 486 398
Clarenville 851 672 38 27 889 699
Corner Bk. 605 451 73 78 678 529
Kenmount Hill 959 841 105 67 1064 908
Mt. Margaret 438 382 567 716 1003 1098
Red Cliff 457 419 573 557 . 1030 976
St. Anthony 216 180 377 . 373 593 553
All Sites Totals 5083 4230 6840 6948 11923 11178

~ Bay DEspoir Hill 88 102 1596 1377 1684 1479
Bonne Bay . 237 171 229 227 468 .395
Clarenville 85i 672 38 27 889 699
Corner Bk. 605 451 73 73 - 678 529
Kenmount Hill 959 841 105 67 1064 908
Mt. Margaret 438 382 567 . 718 1003 1100
Red Cliff 457 419 573 557 .1030 976
St. Anthony 218 180 377 373 593 553
All Sites Totals 5083 4230 6840 6948 11923 11178

Aua~ Bay DEspoirHlll 78 99 1038 811 .1116 910
Bonne Bay 201 129 144 149 345 278
Clarenville 937 766 30 22 967 788
Corner Bk. 551 508 231 306 782 814
Kenmount Hill 932 748 62 35 994 783
Mt. Margaret 211 212 447. . 569 658 781
RedCliff 686 663 566 551 1252 1214
$t.Anthony 82 60 545 607 627 667
All Sites Totals 5528 4894 6879 7035 12407 11720

I.
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Sheet 3 of 3.
2000

lonth Site(s) ~ IT
PEG Usagejriin.

N&LH TOTAL
PEG Usage,min. PEG Usage.min.

~ept. BayDEspoirHill 112 127 1151 991 1116 910
Bonne Bay 150 103 202 197 345 278
Clarenville 1143 950 61 44 967 788
Corner Bk. 633 508 115 111 782 814
Kenmount Hill 2978 2810 68 41 994 783
Mt. Margaret 241 235 369 394 658 781
Red Cliff 759 761 644 623 1252 1214
St. Anthony 123 86 525 502 627 667
All Sites Totals 7547 6609 7083 6682 12407 11729

)ct. Bay DEspoir Hill 96 139 1229 1219 1263 1118
Bonne Bay 264 174 281 280 352 300
Clarenville 784 668 70 42 1204 994
Corner Bk. 806 634 78 84 748 619
Kenmount Hill 902 759 52 34 3044 2651
Mt. Margaret 482 572 589 653 610 629
Red Cliff 822 819 485 452 1403 1384
St. Anthony 207 142 421 425 648 588
All Sites Totals 6245 5691 6823 6804 14630 13291

by. Bay D’Espolr Hill 175 206 1042 907 1325 1358
Bonne Bay 557 . 418 316 293 545 454& ClarenvilleCornerBk.Kenmount Hill 1368 1087 29 17 854 710

1449 1175 215 223 884 718
860 655 99 57 954 793

Mt. Margaret 321 288 521 564 - 1071 1225
Red Cliff 577 552 1307 127i
St. Anthony

9313 8236
398 376 628 567

All Sites Totals 6344 5951 13068 12495

?ec. Bay DEspoir Hill 166 214 264 242 1217 1113
Borine Bay 1025 905 24 25 873 711
Clarenville 1403 1352 19 20 1397 1104
Corner Bk. 1322 1257 21 15 1664 1398
Kenmount HIll 31 20 959 712
Mt. Margaret 1024 1328 196 205 842 852
Red Cliff 1150 1517 137 155 1473 1493
St. Anthony 108 105 658 600
AllSites Totals 11296 12264 1747 1688 15657 14181
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ELECTRONIrB LIMITED Sheet I of 2.

Transcrypt
ILTR

Motorola CNErlcsson
6 Mobile System: SmartZone EDACS Rev 010305 -00
7 General:
8 Architecture»»» Op~n

450
Open

15014501850
Proprieta~yj

15014501850
Proprietary

1501450/8509 Frequency Band, MHZ
—

10
11
12
13

Mode Digital Analogue Analogue Digital
Description:

Redundant Central Switch I j
j
j~7~ 000

~
~J~0
~Q

$IAOO,000
2:625,000
1,750,000

262,500

$3.6~O 000
3,150,000

,750~000
212,500

1 050~000

Site Equipment (Rptr/Contl,Ant 35 j~0g~ SIngle Ch Site.
LTR use Zetron 421459

V
Transcrypt User

J!L~ss Cost.

14 - add mobile data capacity I rptrlsite

Mobile Radios - avg. model

35
15 50 j4~~0

4~~016 -80% w.data,reference Attach # 200
17
18

add GPSAVL to data 200

—

j~0~
Portable Radios -avg. model 85 ~?~Q 340,000

19 -reference Attachment .2
—

20 Base Stations- mob w. PSupp. 33 ~JJ.QQ0 4
4,43~50

247.500 231.000
21 Sub Total —

Features - incremental $ shown:
~0~00 10,533,500

22
—

—

23 - Encryption (per mob/port/base) 600
24 - Data LIE incl~d UE incl’d 1200 incl’d UE incl’d UE= User Equipment_—

Data Infrastructure25 Nominal Rate 28.8kbps 1.2/2.4kbps 1.2kbps
26 ~~ghput Rate

- Mobile Network CPU/Router
19kbps

—

—

27 I 4~~0 — 150,000 250,000 EDACS -8 Poits
28 - Status Messaging

- GPS AVL (per mobile)

Miscellaneous:

- Add Tower Contingenuy(3)

Extended Cover Link Facijittes

-En ineerin Ext.

Drafting/Documentation I —

- Commissioning/Fact. Test

- Radio Coverage Equipment

-Demolition

-.Training

—

TOTAL less HST

29 4I~Q JJ9~Q
30
31 I4§~~Q

~
— ~

~~OO

25000

32
—

400,000
33
34

—

—

25,000
— 60,000

25.000
-4

35
7

75,000 75,000
36 25 000 25000

2

25,000 25,000
37 A9~I992___

—~___
17.880.500

—

— 105,000

100,000

105~000 -

38 100~000

39 15.719.250
1

110.200.000 111.773.500
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47 ~ging System: T ical lnd~pendent Mobile Data System:
(req~d for SmartZone for usable data throughput.

49 Encoder - Redundant 2 60000 Data Controlr: 1 150,000

52 Site Equipment: see O~tions below
AppI. Server: 1 150,000

Base Stas 35 1 ,750,000
54 Option I
55 - Analogue Txs 35

- Off Air Confirm at Site 35

j~J~O0
9~g~

~gp

Engineering — 250,000 orus~~!stino
p~gingTxs56

57 - Paging Receivers 50

Dual T&V + Alphanumeric)

Sub T. OptI

Option 2

- Digital Txs 35

-Off Air Confirm at Site 35

- Paging Receivers 50

(Digital)

Sub T. ;Opt2

installation AJ.~00
58

—

-~

60

1.762.500 Sub Total Data ZAiQ,000

61 ~pg~goq
lOS~~j

~

GPS Rx 1,500
62
63

— —

ADD: Software Dev~topment Costs
64 or Applications Service Provider Costs
65
66
67
68
69
70
71.
72

• 73

2272.500

Preferred Option LTR - COST SUMMARY:
Cell Description
E22 Basic S stem
l5~ Data Router
E32- Miscellaneous
049 ~ ~

‘in
057 !~gL ~
062 ~P~onf .AQiQQ2

TOTAL SYSTEM 56.566.750
77__IZZIZZ

$4,479,250 — —

~
—

—

74

—

—

— — —

—76 —



4W’ SiteLink

~EZ1
F

Maintenance

EXISTI1~G~ATI MOBILE
NETWORK BLOCK DIAGRAM
20•101 27
N. Cook

4WSite Link

ATI gwitch

Gander

St. John’s Dispatch
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TETRA Features
-TDMA
-Mobile DataTh.8kbj,s(19.2kbpsthroughput))
-Redundantw. triple missioncritical processors
JniqueOpenStandardMOU—ETSI 1995
-ManyRadioManufacturers
-Few Systems in NorthAmerica
-Centralor Distributed Processing
-450MHz Band(Europe) TETRA

Block Diagram NLH 1ST
2001 01 24
N. Cook

ThTRARedundantSwitch

0

-4
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Logic TtrunkedRadioLTR Features
-Analogue
-FDMA
-Mobile Data 1.4 kbps/2.4 kbps
-Redundant???
-OpenStandardE.FJohnson
-Local Service
-Zetron49 Site Cntt I/F Tel,4wE&M.
- & Site Stats.
-InexpensiveRadios
-ManyRadioManufacturers
-Radios 12.5/25MHz BWProgram
-CentralorDistributedProcessing
-150/450/850MHz Band
-SubscriberManagerActivity Logger

NetworkMgr
WindowsNT

Transcrypt(formerlyEF Johnson)
LTR Switch

Call Processor
w. SystemPerformance& Alarms

DCS
Rptr.

LTR Mobile Radio
Block Diagram NLH IS&T
2001 01 24
N. Cook
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SmartZoneFeatures
-FDMA
- Msoft NT NetworkProtocol
-Mobile Data2kbpsonCntl Channel
-DedicatedControlChannel
-Minimum 2 ChsperSite
-ProprietaryNetwork
-Many Systemsin NorthAmerica
-CentralProcessing,fault tolerant
-150/450/850MHz Band

SmartZoneNetwork
BlockDiagramNLH 1ST
2001 01 24
N. Cook

Dispatch
Console

;~I.

I
‘C



S
To RemoteSites

EDACSFeatures:

EDACS IntegratedMulti-site Controller
IMC

-VoicefData Intgrated
-Data Throughput = 7200bps
-Application Software to be Added

ZCh

Local
Sites

Network
Manager
UNIX - lIP
OpenView

iCh

EDACS GenericSystem
BlockDiagramNLH 1ST
2001 01 24
N. Cook

I
0
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PagingTx Sites

Paging Features:

-Tone&Voice (NLFI)
- Limitedvoice storage.

- Redundant/separateto Mobile
System

-Disadvantage— no confirmation
-ManyRadioManufacturers

-Existingis VHF (maxcoverage)
-Pagersareexpensive

DIGITAL OPTION
POCSAG(AlphaNumeric)
- Manymessagestoragecapability
- Pagersstoremanymessages
- Time/DateStamp
- Disadvantage— no confirmation
- Displaysdifficult to readexc.zoom
- ManyRadioManufacturers.
- Digital ReadyTransmittersReq’d.
- Pagers1/3 costofT&V

PagingNetwork
BlockDiagramNLH 1ST
2001 01 24
N. Cook

S

Encoder



AUACHMENT #12

Microwavebackhaul
systemto eachsite

Data Base

station

(1/site)

Data
Controller

Application
Server

DedicatedDataSystemBlockDiagram



A¶TACBMENT #13

Sheetlof 2
VLab Hydro Existing Repeater Sites

Name
Annieopsquotch
Bay d’Espoir Hill
Bay rArgent
Blue Grass Hill
Blue Mountain
Bonne Bay
Brent’s Cove
Carmanville
Clarenville
Codroy
Corner Brook
Gambo
Godaleich Hill
Hawke Hills
Hermitage
Jackson’s Arm
Kenmount
Millertown
Mount Margaret
~aunders

d Creek
F~W~CIIff
Red Rocks
Rocky Ridge
Serrated Hills
Sheffield
Southwest Brook
St. Anthony
Stephenville

Latitude
(N)
48 1505
475942
473211
490331
512931
492210
495437
492513
481121
480331
485511
484949
48 1528
471919
473332
495257
473201
484836
510105
503858
50 0841
485713
474035
47 51 20
474026
492142
510114
512056
483138

Longitude
(W)
574326
55465
545134
571113
554558
574416
554023
54 1727
540217
585127
575815
542204
561000
530732
555621
564706
524727
563145
564847
571751
573739
554743
591810
573908
535148
563324
560847
553836
582913

Elevation Tower ERP
(m AMSL) Owner Ht. (in) (W)

558 RCMP? SQ 12
262 NLH 54 77.6
244 NTM 40 102
434 NLH 48 95.5

unknown NLH 15 128
480 NTM 40 105
198 NTM 50 102
89 NTM 45 105

290 NIM 88 93.3
389NTM 31 110
381 NIM 71 60.3
207 NIM 43 102
350 NLH 48 15
290 NIM 29 102
274 NTM 25 112
290 NTM 13 117
255 NTM 20 74.1
232 NTM 96 87.1
279 NTM 60 105
79 NTM 124 102

172 NTM 20 115
199 NTM 137 70.8
197 NTM 71 95.5
488 NTM 21 29.5
213 NTM 46 10
468 NTM 94 89.1
92 NTM 65 95.5

132 NTM 46 112
130 NTM 38 lOS

TX
Freq

162.63
16422
162.63
163.08
164.79
163.86
164.22
163.23
162.75
163.08
172.53
163.08
163.23
163.08
163.86
163.62
172.53
163.86
162.75
162.63
164.79
164.79
163.62
163.62
163.62
162.75
163.62
163.86
164.79

RX
Freq Notes

170.19 Twr. ht. Incorrect?
170.28
170.19
172.29
170.52
170.22 Three Tom
170.28
170.49
170.34 Shoal Hr.
172.29
167.43
172.29
170.49
172.29 Four Mile
170.22
170.01
167.43 Ht. Approx
170.22
170.34
170.19
170.52
170.52
170.01
170.01
170.01
170.34
170.01
170.22
170.52



ATIACIIMENT 13

Sheet2 of2
. Lab Hydro Owned Potential New Repeater Sites

Site
Name
Gull Pond Hill
Sandy Brook Hill
Mary March
Deer Lake
Petty Harbour
FourMile
Chapel Arm
Bull Arm
Granite Canal
Burnt Dam
Grandy Brook
Shoal Harbour
Glovertown
Johnathan’s Pond
Southwest Brook

Latitude
(N)
481729
485236
484912
491038
473053
471942
473038
474945
481151
48946
474659
481121
484034
49353
491043

Longitude Elevation Tower Year
(W)
552831
554724
564315
572421
524422
530730
534322
535619
564918
572020
573932
54217
54440
543021
55242

Potential Site
(m AMSL) Ht. (in) Avail. Replacing Notes

285 82 Immed None
283 93 Immed Red Rocks
335 115 Immed Millertown
59.5 20 Immed Bonne Bay
160 40 2002 Kenmount
290 82 2002 Hawke Hill
224 82 2002 Serrated Hill
145 90 2002 Clarenville/Serrated
332 30 2003 Annieopsquotch Tower ht. TBD
321 30 2003 Annieopsquotch Tower ht. TBD
318 TBD 2002 Rocky Ridge New Site
263 40 2003 Clarenville. Tower ht. TBD
191 40 2003 Tower ht TBD
126 40 2003 ~Towerht TBD
73 60 2003 Towerht. TBD
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ATEACHIIENT #14

s~L!.En.

From: <Guerrette.Rene~ic.gc.ca>
To: <CSEL@CSELnf.ca>
Sent: Tuesday, February 06, 20011:53 PM
Subject: FW: Microwave Licensing Policies

Norm,,
Hope this helps

Rena

> —Original Message—
> From: Guerrette, Rene: STJ
> Sent: Monday, February 05, 2001 12:36 PM
> To: Cook Norman (E-mail)
> Cc: Richard, Roland: MCN; Leblanc, Mike: MCN
> Subject: Microwave Licensing Policies

> Norm,

, per our discussions, I looked a little further into the policies
volved in Nfld.. Hydro changing it~s status from a microwave user to a

> microwave carrier. We also discussed the possibility of NFLD Hydro
> becoming a full fledged service provider. The policies with regards to
> becoming a service provider on the mobile side ofthe operations are
> separate and even less restrictive. We can discuss this aspect of the
> requirements if and when you are ready. For the purpose of furthering your
> inquiry into the possibilities offered under the microwave, please refer
> to the following policies; RP 015, RP 017, RP 018, RP 022. Radio
> communications Act(RA), Telecommunications Act(TA) and the Broadcasting
> Act(BA). I mention the BA only since the RP 022 asks for comments on
> combining the 3 policies into the one in an attempt to further liberalize
> the policy on microwave licensing.

> The other 2 acts, TA and RA provide the requirements from an ownership
> control perspective for Canadian companies wishing to operate as common
> carriers. As a CC, companies fall under the regulatory aspect of the CRTC.
> A visit to their web site may provide more info on the implications of
> being regulated under the TA. As well, there may be provincial PUB issues
> that could affect the carriers oftelecommunications.

> Feel free to call me if you have any further questions.* ards,

> Ren~




