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1 Detailed Service Description 


Faced with the increasing complexities of technology convergence and multi-vendor networking, network 
owners – both service providers and enterprises – require a turnkey implementation solution to help ensure 
optimal network design, minimize deployment risks and meet business goals. The Nortel Global Services 
portfolio of Design and Deploy offers an end-to-end solution that can help at all stages of the Massachusetts 
Broadband Institute network life cycle, whether you are planning a new network deployment or undertaking a 
significant network transformation or capacity expansion. 


By leveraging Nortel’s extensive deployment experience in all wireless technologies around the world, 
Massachusetts Broadband Institute can minimize business risk through smooth WiMAX network deployment 
and benefit from rapid time to market. 


The proposed services are grouped into the following categories: 


• Design Services: A set of services designed to help Massachusetts Broadband Institute to plan overall 
WiMAX network design including Access Network Design, Backhaul Traffic Design and Core Network 
Design based on network coverage and capacity requirements. 


• Deploy Services: A broad range of deployment-related services to help Massachusetts Broadband 
Institute dimension, site acquire, install and commission, integrate and manage deployment of the 
WiMAX network. 


Availability 


This service is available globally. 


1.1 Design Services 


Design services provide the preparation and design work necessary to configure and plan a WiMAX network, 
whether you are initiating a new deployment or overlaying other technology. The following Design Services 
are offered by Nortel. 


1.1.1 Overlay Planning  


Overlay Planning represents the definition phase of an overlay and includes functional and logistical 
requirements, such as an engineering design and a project plan. It is intended for customers that require 
WiMAX to be overlaid on an in-service network. 


Deliverables 


Overlay Planning may include: 


• Overlay plan 


• Schedule 


• Method of Procedure (MOP) 


• Execution reports 


• Network acceptance report 


Prerequisites 
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• Massachusetts Broadband Institute will need to provide configuration details and information about its 
existing network architecture. 


Note: Because the requirements for Overlay Planning can vary widely among Nortel customers, this service 
is quoted on a specific-job basis (custom quote). 


1.1.2 System Validation   


During the network design phase, System Validation provides evaluation and validation of WiMAX network 
elements in a multi-vendor environment. Nortel conducts the tests in dedicated interoperability and solution 
labs or in Massachusetts Broadband Institute’s lab as appropriate. System Validation offers three testing 
levels to accommodate project requirements, technology and budget. 


• Level 1:  Baseline interworking and functionality within known solution architecture 


• Level 2:  Rigorous testing of features, capacity and outage behaviors 


• Custom:  Testing within highly specialized or highly complex architectures 


Deliverables 


System Validation may include: 


• A validation test plan containing detailed test cases based on explicit test requirements and network 
complexity 


• A test analysis and observation report containing test-case results, follow-up recommendations and 
configuration parameters required for successful interworking with the various platforms that compose 
the solution 


Prerequisites 


Massachusetts Broadband Institute needs to complete a validation testing event questionnaire that specifies 
test scope and requirements. For Level 2 and custom testing, Massachusetts Broadband Institute needs to 
provide detailed solution architecture information needed to develop the test plan. 


Note: Because the requirements for System Validation can vary widely among Nortel customers, this service 
is quoted on a specific-job basis (custom quote).    


1.1.3 Technical Governance (Optional) 


Managing a cross-functional, multi-vendor technical team, Technical Governance identifies and manages 
issues that arise during deployment. The Nortel chief engineer works with Massachusetts Broadband 
Institute as well as with Nortel and third-party services suppliers to verify that all technical aspects and 
implications of the design for the network are understood and the technical deliverables within the contracts 
are met. 


Deliverables 


Technical Governance may include: 


• A chief engineer who acts as a single point of contact for technical matters. This prime will provide timely 
and regular reporting of progress and issues to Massachusetts Broadband Institute 


• Establishing and managing a cross functional, multi-vendor technical team based on responsibility matrix 
for deployment activities supplied by the project manager  


• Defining and coordinating specific technical information requirements between multiple suppliers and/or 
Massachusetts Broadband Institute operations groups 
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• Managing the change control process for the network design document during the deployment phase.  
The chief engineer will also provide a modified network design document to all stakeholders with change 
summary and authorization log. 


• Maintaining a technical deployment document with information provided by Massachusetts Broadband 
Institute operations and delivery subject-matter experts. This includes a matrix of product and services 
suppliers, deployment information and notes from engineering, installation, commissioning and 
integration activities that impact the overall acceptance testing strategy. 


• Identifying and escalating deployment issues and facilitating technical mitigation plans with 
Massachusetts Broadband Institute and delivery subject-matter experts. 


Prerequisites 


Massachusetts Broadband Institute needs to provide: 


• Contacts and telephone numbers for all responsible personnel in the key areas of the business involved 
with the new deployment 


• Accurate network documentation including topology diagrams, configuration information and network 
specification booklets relevant to the project 


• Access for Nortel’s chief engineer to relevant deployment planning meetings and needs to advise of any 
design-affecting changes in a timely manner 


• Up-to-date information about the design, product and service supplier matrix, integration and acceptance 
or migration strategy for inclusion in the network status document  


• Access to Massachusetts Broadband Institute’s facilities. 


Note: Because the requirements for Technical Governance can vary widely among Nortel customers, this 
service is quoted on a specific-job basis (custom quote). 


1.1.4 Network Design  


High-level architecture planning and detailed element engineering is provided, including provisioning, 
configuration and material estimates for all network subsystems (i.e., core, access, radio frequency and 
backhaul/transport).  


The Network Design function is principally the development of a precise definition of the network architecture 
and its associated elements. 


Radio Frequency (RF) Design (RF Engineering) 


Nortel RF Design services for WiMAX network provide detailed RF coverage and capacity design, 
interference analysis, site selection support and frequency planning required for WiMAX network 
deployment. 


As WiMAX is a QoS-built-in system, Nortel will start with an intensive study of Massachusetts Broadband 
Institute Quality of Service offering, translating this critical information into an RF plan for the associated 
QoS. 


Major challenges for this activity will be the availability and collocation of sites with existing systems, 
propagation issues as well as interference within this newly allocated frequency band. 


The RF planning tool used is built on one of the marketplace-leader engines (Atoll from Forsk), enabling 
seamless transfer of information to either technical or marketing Massachusetts Broadband Institute teams. 


Network Engineering 
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Nortel will provide a detailed WiMAX network design, including Access and Core domains – based on 
Massachusetts Broadband Institute network engineering and dimensioning requirements (i.e., capacity, 
services, quality and coverage), and through the application of Nortel’s advanced engineering rules, 
Massachusetts Broadband Institute requirements will be translated into an efficient and scalable network. 
Network Engineering provides design and configuration requirements to verify that (1) network elements are 
connected to each other based on WiMAX defined standards, and (2) they can interface with each other 
based on WiMAX defined standard-based messaging to be able to complete the WiMAX data connections.    


Backhaul design can also be included, with Nortel creating a flexible backhaul solution tailored to 
Massachusetts Broadband Institute network needs after looking into existing network reference architecture, 
current traffic model, future traffic growth and new service offering and other overheads as part of network 
subscriber call model. 


Upon completion of the Network Design phase for each major phase of the network, the network architecture 
and configuration will be defined.  


After the hardware architecture and configuration is finalized, Network Engineering service provides software 
configuration details required to integrate the node into the network.  


Deliverables 


RF Engineering 


• Preliminary RF design identifying WiMAX BTS locations and antenna specification, i.e., height, 
orientation. The design report will be accompanied by the necessary coverage plots. Up to three 
candidate site locations will be identified for each intended BTS location. 


• Perform Continuous Wave (CW) drive testing up to 15 percent of the total sites for propagation model 
tuning, assuming flat terrain and a single RF morphology.  


• Search-area maps for all the selected site locations identified in the preliminary design report.  
Preliminary design report will be provided in Excel format listing candidate site locations. 


• RF site visits will be performed on up to two candidates in each search area identified. 


• Site candidate evaluation and ranking report in Excel format 


• Final RF design report containing system-wide coverage and interference plots 


• Coverage map includes the minimum Receive (RX) thresholds for each available burst profile so that an 
estimation of end user performance can be made as a result 


• RF reuse plan map to help ensure that all sites are broadcasting on the designed channels. 


• RF datafill parameters as required for deploying WiMAX network. 


• Site database with final site specifications, including but not limited to site ID, site name, site coordinates, 
antenna height, antenna orientation, antenna tilt if applicable, Nortel WiMAX BTS types, number of 
antennas, carriers or radios provided in Excel format. 


Network Engineering 


Nortel provides the following deliverables as part of the service: 


• Hardware Customer Information Questionnaire 


o Hardware requirement verification to meet required capacity to meet Massachusetts Broadband 
Institute network requirements and forecast 


o Required hardware configuration (seismic zone requirements, redundancy scheme, clocking 
source, shelf layout, network topology at physical layer network design, etc.) 


o Physical connectivity requirements to provide shelf and port level details to be able to provide 
clear demarcation information for deployment team 
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• Network Design Document and Dimensioning  


o Capacity evaluation for required hardware elements 


o Detailed list of software required 


o Detailed list of hardware required 


o Network diagrams reflecting the physical location of hardware and card and shelf layouts, where 
necessary 


• Network Software Configuration Customer Information Questionnaire (BTS, Access Service Network 
[ASN] and Connectivity Service Network [CSN]) 


o  IP addressing scheme (IP planning and design) 


o Logical layer network design 


o  Hardware and Software Parameter settings 


o Network Configuration scripts 


o Limited remote phone support to Massachusetts Broadband Institute’s Questionnaires 


Prerequisites 


RF Engineering 


• Massachusetts Broadband Institute will need to provide necessary RF design requirements, including 
Quality of Service (QoS), and any preferred cell site locations for Green-field or Overlay network 
deployment using the Nortel WiMax RF Design Questionnaire.   


Network Engineering 


• Massachusetts Broadband Institute will need to work with Nortel to complete a Customer Information 
Questionnaire (CIQ), which specifies network design requirements and operating parameters, and also 
provide traffic projections, existing network configuration (logical and physical) and network performance 
objectives.  For detailed information please refer to the Roles and Responsibilities section (section 3). 


1.1.5 Spectrum Clearing and Testing   


It is essential in today’s shared spectrum environment to verify a clear spectrum before introducing or 
overlaying a new wireless access technology such as WiMAX, and Spectrum Clearing and Testing provides 
that confirmation through analysis and field testing. 


Deliverables 


Spectrum Clearing and Testing may include: 


• Conducting a preliminary spectrum sharing study 


• Providing inference analysis 


• Performing RF field measurement 


• Making recommendations about frequency/carrier band allocation 


• Conducting RF drive testing 


Prerequisites 


Massachusetts Broadband Institute needs to provide Nortel with information about its licensed spectrum, 
including any frequency band in use for existing live network and neighboring operators’ networks. In 
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addition, for existing cell sites Massachusetts Broadband Institute needs to provide market-specific 
information such as site latitude, longitude, antenna height, antenna type and orientation.  


1.2 Deploy Services  


The following Deploy Services are offered by Nortel. 


1.2.1 Site Acquisition   


Identification of candidate sites for a designated search area is provided by Site Acquisition. Pending a 
Notice to Proceed, Nortel will assist with the closing of the purchase or lease agreement with the site owner. 


The Nortel Site Acquisition service consists all of the activities necessary to search for suitable site 
candidates, negotiate a lease and fulfill all necessary legal obligations (e.g., zoning, filing). Site identification 
is driven by search rings provided by Massachusetts Broadband Institute. The Site Acquisition service will 
include the following tasks:  


• Collocation Site Search and initial approach to site owners and legal authorities:  


o Carrying out an analysis of the market place to ensure full comprehension of national and local 
regulations to target the most suitable candidates   


o Identifying suitable sites, making contact with site owners and administration and establishing 
potential interest 


o Understanding the owner’s and administration concerns and discussing methods of 
accommodating reasonable requirements and requests 


o Organizing a site survey with all relevant disciplines 


o Collecting building structural drawings or other relevant documents 


o Photographing the sites for future reference and to support permitting applications 


o Establishing the site candidate folder 


• Site Survey 


• Lease Negotiation: 


o Working with Massachusetts Broadband Institute to agree realistic lease rates 


o Selling the potential site to the land owner with regard to price and lease 


o Working with residents groups to gain confidence and get support for site objectives 


o Liaising with the Massachusetts Broadband Institute legal team and site provider to develop 
heads of terms 


o Agreeing heads of terms with site provider 


o Working with Massachusetts Broadband Institute legal team and site provider to finalize lease 


o Getting site providers signature on lease 


o Delivering legal package to Massachusetts Broadband Institute 


• Preparation, submission and management of permit applications (Zoning and Regulatory Filings): 


o Working with local authority to gain confidence and get support at macro level for rollout 
objectives 


o Working with the design team to collate the submissions for permits 
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o Managing the permit application through the local authority until permit accepted. If this involves 
revisions to application, managing these revisions through the design team and Massachusetts 
Broadband Institute. 


• Site Provider Liaison 


• Reporting schedule and site status to Massachusetts Broadband Institute on no less than a weekly basis 


Deliverables 


Site Acquisition may include: 


• Identifying the candidate sites followed by the acquisition of the final site 


• Providing applicable reports related to zoning and acquisition 


• Providing a copy of the final purchase or lease agreement 


Prerequisites 


Unless Massachusetts Broadband Institute purchases Network Design, Massachusetts Broadband Institute 
will need to provide necessary search areas to Nortel for locating candidate sites before Site Acquisition 
begins. In addition, owner name and contact information for any preferred site will need to be provided to 
Nortel to facilitate the service. Massachusetts Broadband Institute is also responsible for final site selection, 
payment amount and terms and any applicable bindings. 


1.2.2 Site Construction   


Architectural and Engineering (A&E) and construction-related activities are included in this service. A&E 
activities support architectural and engineering requirements in accordance with a purchase or lease 
agreement. The service also prepares for the physical site construction and may include initial site design, 
tower loading and structural analysis, land survey, geotechnical services, site restoration, zoning drawings 
and testimony, environmental services as required by jurisdiction, regulatory filings and building permits 


Construction services include physical construction-related activities from initial site build through site 
acceptance by Massachusetts Broadband Institute. These services may include permitting, construction 
stakeout, site access, fencing and gating, foundations, site grounding, equipment shelters, commercial 
electricity, tower construction, crane and boom truck services, geotechnical analysis, waste disposal, 
antennas and coaxial installation. 


Site Construction consists of preparing the site to host power, antennae and transmission. Site Construction 
is performed by Nortel according to the technical specifications contained in the site engineering documents 
compliant with international and local standards. 


Site construction scope of work includes: 


• Site fitting out 


• Civil works 


• Power 


• Aerial (tower mounting, microwave mounting, antenna mounting, etc) 


• Earthing system 


• Safety plant  


• Site acceptance 
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Prior to any activities commencing on site, all necessary planning and management will be carried out and 
the site engineering folder will be finalized. The following tasks are examples of the tasks that will be 
completed:   


• Liaison with local authority and site provider regarding commencement of works 


• Arrange any special access/lifting requirements 


• Pre-order of materials 


• Confirm that legal requirements are met 


• Final review of site construction deliverables and plan prior to commencement 


• Completion of the site construction acceptance dossier and Defect Report (Punch List) 


Deliverables 


Site Construction may include: 


• Physical construction of the site in compliance with A&E specifications and any regulatory or 
jurisdictional requirements 


• Applicable as-built drawings, copies of analyses/reports, zoning, permitting and regulatory filings 


Prerequisites 


Unless Massachusetts Broadband Institute purchases Site Acquisition, Massachusetts Broadband Institute 
will need to provide to Nortel a signed purchase or lease agreement between the site owner and 
Massachusetts Broadband Institute, including applicable site-related documentation (e.g., reports and filings) 
before Site Construction begins. 


1.2.3 Building Studies Engineering (BSE)/Site Engineering   


This service includes site design, rack layouts and cabling specification of end-to-end WiMAX network 
elements (WiMAX BTS, ASN Gateway and CSN Networks) 


Deliverables 


The Nortel Building Studies/Site Engineering Service is primarily focused on pre-installation planning. Audits 
and Drawings service is available to Massachusetts Broadband Institute to maximize its facility space 
availability when Nortel WiMAX-related products (e.g., WiMAX Base Transceiver Station) are installed. 
Equipment location planning can retain vital space for future equipment while providing existing equipment 
with proper maintenance and operational clearances. It can also minimize last-minute installation problems 
that could delay testing and jeopardize in-service schedules. In its most basic form, this service consists of 
on-site data collection to support creation of AutoCAD floor plan drawings. As a basic service, the BSE Team 
will perform the following activities generic to both Core and BTS equipment sites. 


• Conduct a Site Survey – BSE will physically visit each site and perform the following: 


o Evaluate the site/space for installability and future growth; integrate equipment into given space; 
perform space planning 


o Capture/document site-specific detail (physical dimensions/construction/existing equipment/etc.) 


o Determine/document applicable demarcation points (i.e., power/ground/transport/Ethernet/RF) 


o Document cable conveyance systems (cable rack and fiber duct) 


o Document grounding system applicable to Nortel equipment 


o Document power system applicable to Nortel equipment 
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o Consider access routes and storage capabilities 


o Consider all specific Installation-Related Material (IRM) related to the Nortel standard Installation 
service 


• Customer Drawing Package – BSE will create and present a drawing package to Massachusetts 
Broadband Institute for approval and use in the installation process. 


o Facility Floor Plan – Documents the typical “halls and walls” and all the equipment in the facility 
relating to the Nortel equipment network. Nortel equipment will be shown physical orientation 
and dimensional placement. All applicable demarcation points are identified. 


o Cable Rack Plan – Reflects the cable rack conveyance system in the areas applicable to the 
Nortel equipment and its application demarcation points. Information about appropriate cable 
lengths may be either contained in this drawing or forwarded to Engineering via an alternate 
method. 


o Fiber Duct Plan – Reflects the fiber conveyance system in the areas applicable to the Nortel 
equipment and its application demarcation points. 


o Grounding Plan – Reflects the grounding system/topology related to the Nortel equipment 
network. 


o For BTS networks, a digital photographic package is forwarded to Massachusetts Broadband 
Institute for reference. 


• Customer Interface – BSE engages Massachusetts Broadband Institute in terms of preparedness for 
installation activity 


o Provides Massachusetts Broadband Institute with information related to the equipment’s 
physical, power, ground and interface characteristics 


o Provide Massachusetts Broadband Institute with information related to demarcation points 
applicable to the equipment installation 


o Provides Massachusetts Broadband Institute with both general and specific Site Ready criteria: 
what specific activities and/or information must be complete/available in order to consider the 
site ready for installation start.  


 
• Installation-Related Material (IRM) Engineering – BSE will engineer a list of material necessary for the 


successful installation of the Nortel equipment. 


o Provisioning of applicable anchoring systems to secure Nortel equipment 


o Engineering and provisioning of appropriate power conductors/lugs between the Nortel 
equipment and the Massachusetts Broadband Institute-provided power source terminations 
(Massachusetts Broadband Institute provides the protection device specific to power system) 


o Engineering and provisioning of appropriate ground conductors/lugs between the Nortel 
equipment and the Massachusetts Broadband Institute-provided ground reference point 
(Massachusetts Broadband Institute provides the ground bar and system that references earth) 


o Identifying GPS antenna cable length and mounting hardware 


o Provisioning all other IRM hardware within the mutual scope 


o BTS-specific: Engineering and provisioning RF jumper cables between hatch plate or polyphaser 
bar to BTS 


• Additional services are also available including the following drawing details and services: 


o Complete Site Plan Detail (Drawing) 


o Customer equipment audit and Miscellaneous Relay Rack Detail 


o Cable Rack/Fiber Duct Design and Provisioning 


o Antenna Sector ID and Tower Detail 
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o Coaxial Cable Entry Port Detail 


o Master Ground Bar Detail 


o Power and grounding system audit/consultation 


o HVAC system evaluation and air distribution consultation 


Prerequisites 


For successful completion of this service, Massachusetts Broadband Institute needs to provide: 


• All current Architectural and Engineering (A&E)-related drawings and floor plan layouts of an existing site 


• Massachusetts Broadband Institute space must be available and accessible to perform the site survey 


• Cable conveyance systems must either be in place or designed and documented 


• Location of demarcation points must be either existing or planned 


1.2.4 Warehousing   


In addition to offering Massachusetts Broadband Institute a temporary warehouse facility, Warehousing also 
may include activities such as receiving, put-away, picking or pulling, staging, loading and storage of telecom 
equipment and ancillary products.  


Deliverables 


Warehousing may include: 


• Collaborating with Massachusetts Broadband Institute to choose a practical, cost-effective warehouse 
facility for the applicable project markets 


• Estimating project warehouse services, including length of stay, space requirements, average handling 
(in and out), inventory management and dumpster costs 


• Providing copies of bill of lading, waybills, transfer of title and appropriate shipping and storage 
documentation, as required 


• Confirming equipment delivery to the warehouse, storage details, order numbers and inventory 


Prerequisites 


Massachusetts Broadband Institute will need to provide a list of market locations and project details such as 
the amount of equipment to be stored, equipment ship dates, size of equipment (floor space required), 
estimated length of time for storage and any special requirements. 


1.2.5  Project Logistics   


Shipping of equipment and ancillary hardware from the warehouse to Massachusetts Broadband Institute’s 
site is provided by Project Logistics. This service includes delivery of equipment, transportation, labor, 
dunnage and trash removal and provision of specialized equipment such as a lift gate, boom truck or crane. 


Deliverables  


In addition to equipment transport and delivery, Massachusetts Broadband Institutewill be provided: 


• Copies of bill of lading, waybills and appropriate shipping documentation 


• Confirmation of equipment delivery 
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Prerequisites 


Unless Massachusetts Broadband Institute purchases Installation and Commissioning, Massachusetts 
Broadband Institute needs to provide: 


• Complete installation site list, including addresses 


• Deployment schedule by site 


• Site detail and requirements for successful delivery to final site location 


In addition, Massachusetts Broadband Institute needs to provide a single point of contact who will coordinate 
all activities with Nortel, provide Nortel with a safe working environment, and ensure access to the site, the 
equipment and the necessary information. 


1.2.6 Installation and Commissioning   


This service provides Installation and Commissioning of WiMAX BTS, ASN Gateway, Element Management 
System/Network Management System (EMS/NMS) CSN Networks and Customer Premise Equipment (CPE) 
terminals. 


Deliverables 


Nortel will provide Installation and Commissioning services for the supplied elements in the Access, Core 
and EMS/NMS domains following the relevant installation standards and methods.  


Typical activities included in the Installation phase are: 


• Unpacking and inventorying the shipped equipment 


• Anchoring and mounting into position equipment, racks and cabinets  


• Performing system assembly and connecting its peripheral equipment 


• Connecting intra- and inter-rack cabinet and equipment cabling 


• Connecting to the power supply 


• Connecting to the power distribution frame 


• Energizing power to the installed equipment 


• Performing prescribed procedures to test and verify the hardware in compliance with Nortel or Other 
Equipment Manufacturer (OEM) installation methodologies and documented procedures 


• Completion of Services Completion Notice (SCN) and as-built documentation.  


With respect to WiMAX BTS, Nortel offers three levels of BTS Installation and Commissioning (I&C) service:  


• Base: Available to customers who want only the most basic level of BTS I&C service required to 
successfully install and commission the BTS. No optional services included, i.e., RF jumpers, GPS 
antenna. 


• Essential: In addition to the deliverables provided for Base level, the Essential package provides the 
following: 


o RF jumper installation for all sectors 


o GPS antenna and cable Installation  


• Comprehensive: In addition to the deliverables provided for Essential level, the Comprehensive 
package provides the following, 


o Cable Rack Installation – single tier, up to 50 feet 
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o Power Installation (AC or DC system) – AC Electrician for Outdoor BTS configurations 


Prior to the commencement of the Installation process, Nortel will schedule delivery of equipment to site in 
accordance with the project plan milestones, to help ensure that the network elements and all associated 
hardware required for installation are ready for the turn-up of network equipment. 


Prerequisites 


Unless Massachusetts Broadband Institute purchases Site Preparation, Massachusetts Broadband Institute 
needs to complete all agreed-upon site preconditioning activities and provide a site-readiness report. In 
addition, Massachusetts Broadband Institute needs to provide a single point of contact, who will coordinate 
all activities with Nortel, provide Nortel with a safe working environment, and ensure access to the site, the 
equipment and the necessary information. 


 


1.2.7 Initial System Testing and Acceptance  


Initial System Testing and Acceptance (lab environment or pilot network): Before the mass network 
deployment, the WiMAX system is usually tested to verify that all contractual features and functionalities are 
properly implemented in Massachusetts Broadband Institute’s environment, whether in a lab or on a pilot 
network. Testing will reduce risks of failures in a live network environment to a minimum. By combining 
system tests from Nortel and Massachusetts Broadband Institute’s best practices, the quality will be 
improved and a time-consuming acceptance phase in the rollout can be avoided. 


Initial System Testing and Acceptance activities in this early phase provide the possibility of identifying and 
resolving potential problems before the commercial rollout. The goal of the test execution is to verify the 
system’s quality and to provide confidence that the system fulfills the requirements for live network 
introduction. 


This service is required for the following scenarios:   


• New network implementation 


• New software version and/or hardware version (depending on the change) on existing network 
equipment 


• New equipment or system not already existing in the wireless customer’s network (Backbone, etc.) 


This service does not apply for Network Extension, e.g., addition of new equipment in an already existing 
network at the same software level. The acceptance testing is a joint activity and involves both Nortel and 
Massachusetts Broadband Institute personnel. 


After the Initial System Testing and Acceptance has satisfactorily passed, the system is ready for rollout and 
the next phase; Network Integration and Acceptance can start. 


Deliverables 


This service provides all required tasks to check that all the contractual relevant features and services 
supported by the system are working properly. Nortel will 


• Develop and get Massachusetts Broadband Institute agreement on an acceptance strategy (how to 
perform the system acceptance in terms of requirements, time schedule, resources, technical aspects)  


• Develop and get Massachusetts Broadband Institute agreement on an Acceptance Test plan (ATP) 


• Execute the system acceptance tests with Massachusetts Broadband Institute witnesses (this is typically 
performed in a customer lab environment and/or a representative subset of the network such as a pilot 
network) 
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• Monitor a stability period (agreed contractually or during acceptance strategy validation) 


Prerequisites 


Any relevant Interoperability Testing for third-party-provided systems must be completed before the Initial 
System Testing and Acceptance can start. 


Note: Because the requirements for Initial System Testing and Acceptance can vary widely among Nortel 
customers, this service is quoted on specific-job basis (custom quote). 


1.2.8 Network Integration and Acceptance  


This service validates that all network elements within the WiMAX network can interwork with each other 
efficiently. It encompasses seamless integration of various equipment, such as WiMAX nodes, microwave, 
Optical terminals and OAM platforms. The first step is configuring and integrating hardware and/or software 
components into an existing or new network. The second step is executing a Network Integration Test Plan 
to verify that the new components are performing as expected. As a default, Nortel will use its standard test 
plan (test cases), which it has developed from extensive market deployment knowledge. However, as an 
optional service, Nortel can follow any mutually agreed customer ATP (custom) to validate the system 
functionality. 


During this Network Integration and Acceptance phase, all WiMAX Network elements are introduced into the 
network, configured onto and verified through the OAM system. This will help ensure that they are interacting 
with the rest of the network according to the product and engineering specifications. This phase also helps 
ensure that all required subsystems, interfaces and configurations are established between the Access and 
Core network to ensure all traffic flows and call functionality is functioning properly. 


Nortel will prepare a Network Integration Strategy document describing the scope, the different steps and 
time frames before the activity starts on site; will complete a Network Integration Test Plan detailing all the 
procedures and tests required to complete the activity on site; and subsequent to the completion of the 
Integration activity will provide a Network Integration Test Report summarizing all tests performed over the 
course of the activity. This document will be reviewed with Massachusetts Broadband Institute. 


Nortel has developed a robust and comprehensive set of criteria for assessing the performance of the 
WiMAX Network. Nortel will determine, in collaboration with Massachusetts Broadband Institute, what the 
most appropriate criteria are for Massachusetts Broadband Institute needs and will adapt the acceptance 
processes to meet Massachusetts Broadband Institute requirements.  


 The standard criteria to consider Network Integration and Acceptance as completed are the following: 


• No critical Customer Service Request (CSR) opened 


• No major CSR opened without a temporary satisfactory workaround in place and a committed plan for 
definitive resolution 


• Existing Minor CSRs: These CSRs will not prevent Network Integration from being signed off by 
Massachusetts Broadband Institute 


Any deviation from these criteria is subject to specific agreement between Nortel and Massachusetts 
Broadband Institute. 


Deliverables 


Network Integration and Acceptance may include: 


• Implementing the integration plan and component configuration that Nortel has created for the network 
hardware and/or software components  


• Collecting additional configuration data and updating the detailed logical design, as necessary  
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• Verifying that all components are interworking properly 


• Executing the Nortel standard Network Integration Test Plan (NITP) or developing and executing a 
customized ATP  


• Reporting test results from the NITP/ATP and providing recommendations 


Prerequisites 


The following must be completed for service to begin: 


• Initial System Testing and Acceptance has been passed successfully. 


• Massachusetts Broadband Institute needs to complete all mutually agreed-upon activities and provide a 
site-readiness report prior to Nortel arriving on site. Massachusetts Broadband Institute needs to 
designate a dedicated site contact, provide Nortel with a safe working environment, and ensure access 
to the site, the equipment and the necessary information. 


The service excludes any Interoperability Testing (IOT) required between Nortel-supplied equipment and 
third-party elements, which is usually performed in a lab environment and field tested prior to the market 
deployment. 


WiMAX BTS 


Network Integration Service for WiMAX Base Transceiver Station (BTS) integrates the BTS within the 
WiMAX network. As part of this service, the WiMAX BTS will be configured according to the specification 
from network engineering and the interworking of the BTS within the WiMAX solution is verified according to 
the Nortel product specification. The BTS will be integrated at the associated OAM platform Element 
Management System (EMS) and towards the Nortel Access Service Network Gateway (ASN-GW). 


The service will help to ensure that the BTS functions properly as part of the end-to-end network system. 
Therefore, after successful network integration, a functional testing according Nortel test specification is 
performed. When these tests are successfully performed, the network integration service is considered as 
complete, acceptance is achieved and the BTS will be handed over to the operating team. The sequence of 
events followed to deliver this service will vary depending on the actual equipment and specific needs of 
Massachusetts Broadband Institute.  


Deliverables 


Deliverables for this service include: 


• The specific documentation required to perform this service 


• Configuration of the WiMAX BTS with the appropriate datafill 


• Integration of the WiMAX BTS into the ASN-GW 


• Performing functional testing 


• Handover to the operating team 


Prerequisites 


The following must be completed for service to begin: 


• Installation and commissioning of the BTS has been performed. The BTS is ready for integration. 


• Applicable datafill and engineering documents are available. 


• All third-party or Massachusetts Broadband Institute equipment and software that are needed to perform 
the network integration of the WiMAX BTS are ready (microwave links, routing entries in the core, etc.)   
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• The WiMAX core network is updated and is ready to be connected to the ASN-GW 


ASN Gateway 


Network Integration Service for ASN Gateway integrates the ASN-GW within the WiMAX network. 


Deliverables 


Deliverables for this service include: 


• The specific documentation required to perform this service 


• Configuration of the ASN-GW with the appropriate datafill 


• Integration of the ASN-GW at the OAM platform EMS/NMS  


• Integration of the ASN-GW into the core network  


• Performing functional testing according Nortel Standard Test Plan 


• Handover to the operating team 


Prerequisites 


The following must be completed for service to begin: 


• Installation and basic commissioning of the ASN-GW has been performed. The ASN-GW is remotely 
reachable and ready for integration. 


• Applicable datafill and engineering documents are available. 


• All third-party or Massachusetts Broadband Institute equipment and software that are needed to perform 
the network integration of the ASN-GW are ready (appropriate links, routing updates in the core network, 
etc.). 


• One WiMAX BTS is ready for integration and available for connection to the ASN-GW. 


• The WiMAX core network is updated and is ready to be connected to the ASN-GW.  


1.2.9 RF Optimization   


Nortel will provide the required RF optimization and validation for Massachusetts Broadband Institute’s 
deployed WiMAX base stations. Testing will involve field measurements, with the aim of benchmarking and 
validating the RF coverage design provided by Massachusetts Broadband Institute. Nortel RF Optimization 
services maximize the network performance of Massachusetts Broadband Institute’s WiMAX network where 
possible by minimizing coverage holes and RF Co-channel interference. Prior to beginning RF optimization, 
Nortel will reach agreement with Massachusetts Broadband Institute on the entry and exit criteria for 
successful completion of the testing.  As a general practice, Nortel recommends commencing RF 
optimization testing when 85 percent of the network BTSs are successfully installed and integrated with the 
WiMAX network.  


Deliverables 


• Performing RF optimization/coverage verification drive testing of the new BTS, carrier and radio as 
necessary. Nortel will perform two rounds of optimization. Testing will verify the designed coverage of 
the network and average user throughput. 


• Performing RF static location testing for a number of test locations not to exceed 20 percent of the total 
BTS site count. Tests to include golden value (maximum value obtainable under Line of Sight [LOS] 
condition) throughput measurements. 
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• Performing necessary Call Path or Call Trace analysis along with analysis of logged system protocol 
data as necessary for network optimization. 


• Performing data analysis and recommending software (i.e., datafill) and hardware (i.e., antenna system) 
modification 


• Implementing any network modification by working with Massachusetts Broadband Institute on approved 
changes. 


• Providing all necessary Geographic Information System (GIS) data such as terrain, cluster and vector 
databases for roads, major highways, digital elevation, and land-use classification at necessary surface 
pixel resolution.  


• Providing all final collected optimization data. 


Prerequisites 


If RF Design service is not purchased from Nortel, Massachusetts Broadband Institute needs to provide the 
RF cell site database containing site latitude, longitude, antenna height, antenna type, antenna orientation 
and any other pertinent information, including available tuned propagation models, market CW drive test 
data, design assumptions and optimization requirements for the wireless network being deployed prior to 
commencing this service. Massachusetts Broadband Institute is also responsible for providing test terminals, 
any necessary IP addresses and antenna crews to implement approved antenna modifications, e.g., 
azimuth, elevation or tilt.   


1.2.10 Project Management   


For this service, Nortel will design, coordinate and manage delivery of complete network solution within a 
pre-agreed timeline and financial targets. Nortel will provide a Project Manager to plan, coordinate and 
manage Massachusetts Broadband Institute-specified deployment activities to help ensure the overall 
achievement of scheduling, financial and quality objectives. 


The Project Manager will use ISO 9001:2000 and TL 9000 certified processes and will be located at the 
Massachusetts Broadband Institute site or a Nortel location based on Massachusetts Broadband Institute 
preference and project needs. If on-site project management is required, Nortel can place a Project Manager 
on-site for an additional cost to Massachusetts Broadband Institute. 


Deliverables 


A Nortel Project Manager’s responsibilities will vary from project to project and are dependent upon project 
size and complexity. In general, the Project Manager will be responsible to both Massachusetts Broadband 
Institute and Nortel to help ensure successful implementation of the project SoW, achieving schedule, cost 
and quality objectives.  Typically, a Project Manager will: 


• Act as a single point of contact for the project team, facilitating effective resource management, 
escalation, approvals process, scheduling, communication and reporting. If multiple project managers 
are required, Nortel will assign a Lead Project Manager who will be responsible for the overall project, 
providing direction to the team and for handling the higher-level contact with Massachusetts Broadband 
Institute. 


• Manage the project scope through implementation of the change management plan. This includes 
confirming Massachusetts Broadband Institute understanding of the process and working closely with 
Massachusetts Broadband Institute to manage any scope changes through the term of the project and 
understanding their impact on the project performance from a cost, quality, and schedule perspective. 


• Understand, define, review, analyze and provide project coordination from ordering a solution through 
installation and turnover of the solution. 


• Identify project milestones for supporting vendors, incorporate into project plan, monitor and provide 
escalation as required.  
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• Develop and maintain the project schedule, which will include a Work Breakdown Structure (WBS). The 
WBS is a matrix of all project activities and deliverables, including estimated timetables, task 
prerequisites and interdependencies plus identification of critical path items and status. 


• Establish a Responsibility Assignment Matrix identifying primes for all key project deliverables 
(Massachusetts Broadband Institute and Nortel). The matrix structure relates the project’s organizational 
structure to the WBS, helping to ensure that each element of the project’s scope of work is assigned to a 
responsible party.  


• Establish a communications plan that facilitates regular and managed exchange of information both 
within and between Massachusetts Broadband Institute, Nortel and vendor staff. The plan will include the 
identification of critical project documentation and information and how this information will be 
maintained, accessed and distributed, including the method and timing of regular project status updates 
and meetings. 


• Generate periodic reports concerning project issues and progress status as specified in the agreed-upon 
communications plan. 


• Manage project risk through risk identification, quantification and mitigation. 


• Organize and chair meetings and conference calls to assign tasks, evaluate progress and address 
issues, as appropriate.  


• Establish and manage a Nortel Project Team that will provide timely and effective execution of project 
requirements. 


Prerequisites 


For successful completion of this service, Massachusetts Broadband Institute will need to: 


• Provide a single point of contact who will interact directly with the Nortel Project Manager and who will be 
accountable for any Massachusetts Broadband Institute actions agreed to by Massachusetts Broadband 
Institute’s project team. 


• Act in concert with the Nortel Project Manager in a partnering relationship to address project deliverables 
in the overall project plan for Massachusetts Broadband Institute. 


• Track Massachusetts Broadband Institute internal (and Massachusetts Broadband Institute’s contractor) 
milestones. The overall project plan generated by the Nortel Project Manager will show Massachusetts 
Broadband Institute’s major deliverable milestones, but not internal milestones of Massachusetts 
Broadband Institute or Massachusetts Broadband Institute’s contractors. Tracking of Massachusetts 
Broadband Institute’s and Massachusetts Broadband Institute’s contractor internal milestones will remain 
the responsibility of Massachusetts Broadband Institute’s project manager. 


• Have appropriate staff available for regular consultation and meetings with the Nortel Project Manager. 


• Provide contact names and related information for project-related operations. 


• Provide detailed status of project efforts currently underway (or proposed), including contact and vendor 
information, project status and any relevant technical and business information that will have an impact 
on the progress of the project. 


1.3 Optional Deployment Services 


Nortel can also provide the following optional services to Massachusetts Broadband Institute to facilitate 
WiMAX network deployment. 


• Installation of WiMAX CPE for 802.16d 


• Installation of WiMAX BTS Antenna, Remote Radio Head (RRH)/Outdoor Unit (ODU) and Cable System  


• Microwave Installation, Commissioning and Integration 
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• Installation and Commissioning Services for Three Sector to Six Sector BTS Conversion  


• Installation and Commissioning of new D.C. Power Plant   


• Hut Installation Services 
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2 Key Performance and Service Levels  


This section defines the Key Performance Indicators (KPIs) and Service-Level Agreements (SLAs) against 
which the project scope will be measured. 


2.1 Key Performance Indicators (KPIs)  


Product KPIs include: 


• Call Setup Time 


• Round Trip Delay 


Network KPIs include: 


• Accessibility rate 


• Latency/jitter 


• Network throughput 


2.2 Service-Level Agreements (SLAs)  


No SLAs apply to this service. 
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3 Roles and Responsibilities 


This section defines the detailed Nortel and Massachusetts Broadband Institute responsibilities needed to 
successfully complete the project. The responsible party is accountable for delivering the specific activity 
defined in section 1. 


Activity Nortel 
Massachusetts 


Broadband 
Institute 


Other 
Vendor Notes 


Design Services     


Overlay Planning (ref. section 1.1.1)       


Custom Custom   


System Validation (ref. section 1.1.2)     


Custom Custom   


Technical Governance (ref. section 
1.1.3) 


    


Custom Custom   


Network Design (ref. section 1.1.4)     


     RF Design (RF Engineering)     


1. Perform Continuous Wave (CW) 
drive testing for up to 15% of the 
total anticipated BTS count for 
propagation model tuning 


X 
  


  


2. Perform propagation model tuning 
for the new network 


X     


3. Define applicable link budgets X     


4. Analyze the traffic distribution/ 
capacity and interference for the 
design 


X   
  


5. Determine search areas for new 
Base Transceiver Stations 


X     


6. Issue search rings for candidate 
site validation 


X     


7. Provide a preliminary design list to 
Massachusetts Broadband 
Institute indicating the candidate 
site locations for new sites 


X   
  


8. Conduct RF site visits of the 
candidate site list to validate RF 
viability. Only two locations will be 
visited for each candidate search 
area. 


X   


  


9. Conduct final candidate site 
analysis and produce an 
evaluation list defining 


X   
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Activity Nortel 
Massachusetts 


Broadband 
Institute 


Other 
Vendor Notes 


recommended new network site 
locations for Massachusetts 
Broadband Institute 


10. Conduct appropriate frequency 
planning and  interference analysis  


X     


11. Provide necessary coverage 
design for each added BTS, carrier 
or radio 


X   
  


12. Datafill RF parameters and 
neighbor list as per the design 


X     


13. Provide a single point-of-contact 
for the Nortel team leader 


  X   


14. Provide all necessary design 
requirements for the network 


  X   


15. Provide information on any special 
requirements such as service in 
high-volume areas, i.e., hot spots 


  X 
  


16. Provide information on preferred 
sites, including any zoning 
restrictions 


  X 
  


17. Provide written approval of Nortel 
design prior to implementation and 
any testing 


  X 
  


18. Provide cranes at the testing sites   X   


19. Perform and provide antenna 
sweep test results for review 


      


20. Provide information on sites or 
service areas with security 
concerns where special 
arrangements may be necessary 
to conduct tests 


  X 


  


21. Provide Nortel engineers with a 
sufficient number of activated and 
non-billable test terminals 


  X 
  


Network Engineering (WiMAX BTS, 
ASN, NMS and Core Networks, i.e., 
AAA, HA, DHCP, DNS, PF)  


  
  


1. Provide to Nortel all requested 
inputs to complete of the Hardware 
and Configuration CIQ in a timely 
manner 


Provide S6 tab information for end 
to end connectivity information to 
complete Physical layer design  


Provide IP address required by 
Nortel. If Nortel is doing IP 
planning, please provide IP range 
requested by Nortel 


Provide network-specific 
parameters, which require specific 


 X 
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Activity Nortel 
Massachusetts 


Broadband 
Institute 


Other 
Vendor Notes 


detail inputs such as QoS etc. 


2. Approve Nortel Design document 
in writing prior to implementation 
and delivery phases of this service 


 X 
  


3. Provide sufficient and qualified 
engineering support during the 
planning, analysis and 
implementation phases, as 
required by Nortel 


 X 


  


4. Provide access by Nortel to 
Massachusetts Broadband 
Institute’s single point of contact 
during the scope of the project, as 
well as during the planning and 
implementation phases 


 X 


  


5. Provide all required personnel 
resources identified in the contract 
and project plan to support the 
deployment and implementation 


 X 
  


6. Provide equipment access, 
documentation,  and other 
required support if  Nortel WiMAX 
products are to interface with any 
other third-party equipment 


 X 


  


7. Capture network design inputs 
based on Massachusetts 
Broadband Institute’s required 
capacity and hardware 
configuration (i.e. seismic zone 
requirements, redundancy 
scheme, clocking source, etc.) and 
connectivity requirements  


X  


  


8. Initiate meeting with internal 
project management team to make 
sure all inputs are captured from 
Massachusetts Broadband 
Institute to initiate the Network 
Design and Engineering 


X  


  


9. Provide Network Design 
Document and Dimensioning 
based on: 


Capacity evaluation for required 
hardware elements 


Detailed list of software required 


Detailed list of hardware required 


Network diagrams reflecting the 
physical location of hardware and 
card and shelf layouts, where 
necessary 


 


X  


  


10. Network Software Configuration 
CIQ (for ASN and NMS network) 


X    
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Activity Nortel 
Massachusetts 


Broadband 
Institute 


Other 
Vendor Notes 


IP addressing scheme 


Hardware Parameter settings  


Provide Network Design status report 
as necessary according to the SoW 


X    


Spectrum Clearing and Testing (ref. 
section 1.1.5) 


    


1. Clearance of the spectrum   X   


2. Define drive route for spectrum 
testing 


  X   


3. Conduct field drive testing and 
data measurement 


X     


4. Analyze test data and provide the 
result 


X     


5. Coordination with the neighboring 
operators etc. 


  X   


 Deploy Services       


Site Acquisition (ref. section 1.2.1)      


1. Provide database containing 
preferred co-location cell sites and 
owner details. 


  X 
  


2. Release search rings for site 
acquisition 


  X   


3. Site Selection Procedure X     


4. Site Search and initial approach to 
site owners, and legal 
administrative authorities 


X   
  


5. Lease Negotiation x     


6. Preparation, submission and 
management of permit 
applications (zoning and regulatory 
filings) 


X   
  


7. Site Provider Liaison and reporting 
to Massachusetts Broadband 
Institute 


X   
  


8. Final approval of the site, including 
payment terms 


  X   


 Site Construction (ref. section 1.2.2)       


1. Physical construction of the site in 
compliance with A&E 
specifications and any regulatory 
or jurisdictional requirements as 
per SoW  


X  


  


2. Applicable as-built drawings, 
copies of analyses/reports, zoning, 
permitting and regulatory filings as 


X   
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Activity Nortel 
Massachusetts 


Broadband 
Institute 


Other 
Vendor Notes 


per SoW 


BSE/Site Engineering (ref. section 
1.2.3) 


      


1. Conduct site visit X     


2. Provide floor layout plan X     


3. Identify cable rack/fiber raceway 
layout, demarcation point 


X     


4. Power consumption analysis X     


5. Provide Installation Related 
Materials (IRM) 


X     


6. Provide access to the cell site 
location 


  X   


7. Preferences on BTS orientation or 
location 


  X   


8. Clearance/Future space 
requirements for the site 


  X   


Warehousing (ref. section 1.2.4)     


Custom Custom   


Project Logistics (ref. section 1.2.5)     


Custom Custom   


1. Provide complete installation site 
list including addresses and 
contact information 


  X 
  


2. Provide deployment schedule by 
site 


  X   


3. Provide access into facilities for 
delivery of product 


  X   


4. Provide unique site specific 
delivery requirements 


  X   


5. By-road transportation for inside 
and/or outdoor delivery 


X     


6. Provide resources for the last mile 
delivery 


X     


7. Responsible for dunnage removal X    


Installation and Commissioning (ref. 
section 1.2.6) 


      


Unless Massachusetts Broadband 
Institute purchases Site Preparation, 
Massachusetts Broadband Institute 
must complete all agreed-upon site 
preconditioning activities and provide a 
site-readiness report prior to Nortel 
Field Technician being on site. 


 X 
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Activity Nortel 
Massachusetts 


Broadband 
Institute 


Other 
Vendor Notes 


WiMAX BTS – Base Level      


1. Provide environmentally controlled 
warehousing for all hardware, 
including warehouse management 
personnel and movement of the 
BTS hardware within the 
warehouse 


  X 


  


2. Provide all permits necessary for 
installation site construction, 
installation, electrical and 
communication connections and 
service activation 


  X 


  


3. Provide unobstructed access to 
install BTS with space for 
maneuvering the BTS 


  X 
  


4. Unless Massachusetts Broadband 
Institute purchases Nortel WiMAX 
backhaul deployment services, 
Massachusetts Broadband 
Institute must install WiMAX BTS 
site backhaul, test and provide test 
results provided to Nortel, and 
backhaul left in a loopback 
condition 


 X 


  


5. Unless Massachusetts Broadband 
Institute purchases Nortel Antenna 
and Cable installation services, 
Massachusetts Broadband 
Institute is responsible for installing 
the antennas, cables systems, 
RRH/ODU and/or tower/pole 
facilities 


 X 


  


6. Provide installation and 
commissioning tools 


X     


7. Receive delivery of equipment at 
cell site, inventory, verify hardware 
configuration against site 
specifications 


X   
  


8. Mount, level and secure the BTS 
equipment frames 


X     


9. Power up BTS and perform 
commissioning 


X     


10. Provide and install hatch plate and 
any lighting protection suppressor 
hardware.   


  X 
  


11. Provide, install, and label the 
cables required for the 
communication links, i.e. 
microwave or fiber backhaul 
interconnect, and alarms in 
sufficient length to be terminated 
to BTS 


  X 


  


12. Crane, boom truck, helicopter, 
forklift or any special-delivery 
system 


  X 
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Activity Nortel 
Massachusetts 


Broadband 
Institute 


Other 
Vendor Notes 


13. Power applications: 


Indoor DC plant application: 


 Massachusetts Broadband 
Institute provides DC power plant 
and open breakers/fuse positions, 
including installation of power 
cable to the BTS.  


Massachusetts Broadband 
Institute provides to the BTS the 
DC power including all cable work, 
all tests, DC Breaker, etc. 


Nortel will only connect the DC 
power cable to the BTS. 


Indoor AC application:  


Massachusetts Broadband 
Institute is responsible to install 
and terminate AC from feeder box 
to BTS in accordance with 
governmental and/or local 
electrical/telecommunications 
regulatory codes (installation of AC 
cable) 


Outdoor AC application:  


Massachusetts Broadband 
Institute is responsible to install AC 
from commercial AC feeder to the 
BTS and terminate the AC to the 
BTS in accordance with 
governmental and/or local 
electrical/telecommunications 
regulatory codes (installation of AC 
cable) 


 X 


  


14. Provide grounding bar with 
connection to earth ground with 
open ground bar positions allowing 
frame grounding of BTS. 


 
Provide labels or color-code 
scheme identifying transmit and 
receive antenna cables at the 
hatch plate (i.e., sector and main 
and diversity identifiers).  


 


 X 


  


15. Provide and install any required 
cable ladder to support RF cables 
with unobstructed access between 
antenna hatch plate and BTS. 


 
Provide and install any required 
cable ladder to support power and 
ground cables with unobstructed 
access between power plant and 
BTS. 


 X 


  


16. Provide access to the installation 
sites 24 hours a day, seven days a 
week, except if such sites are 
otherwise restricted beyond control 


 X 
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Activity Nortel 
Massachusetts 


Broadband 
Institute 


Other 
Vendor Notes 


of < Customer>. Nortel personnel 
will provide Massachusetts 
Broadband Institute with 24 hours’ 
advance notice of the need for 
access in cases where restrictions 
exist beyond control of 
Massachusetts Broadband 
Institute. 


17. AC feeder amperage capacity 
sizing is not provided as part of 
BTS I&C Services. Nortel Site 
Engineering will inform 
Massachusetts Broadband 
Institute about the Nortel BTS 
power and amperage (Amps) 
requirements. Massachusetts 
Broadband Institute is responsible 
for working with its local power 
company to determine the AC feed 
capacity. 


 X 


  


18. Provide and install all required 
commercial AC power and 
associated fixtures including, but 
not limited to, AC panels, AC 
circuit breakers, AC fuses, building 
wiring, convenience outlets, 
lighting, and AC grounds.  All 
electrical facilities must conform to 
governmental and local codes to 
ensure a safe work environment. 


 X 


  


19. A grounding system, including am 
MGB and all subsequent 
connections to the ground field, 
needs to be provided by 
Massachusetts Broadband 
Institute to the Nortel-provided 
hardware at each installation site.  
The ground fields must measure 5 
ohms or less, unless otherwise 
specified. 


An antenna sweep is successfully 
completed and all test results are 
performed in accordance with 
Nortel requirement and are 
accepted by Nortel. 


Successful testing of ground 
systems is completed in 
accordance with applicable 
governing standards. 


Massachusetts Broadband 
Institute-labeled circuits, alarms, 
RF coax/cables, power and 
grounding is completed at the time 
of installation. 


 X 


  


20. Provide, install, and label the 
cables required for the 
communication links i.e., 
T1/Microwave/Ethernet, and 
alarms in sufficient length to be 
terminated to BTS 


 X 
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Activity Nortel 
Massachusetts 


Broadband 
Institute 


Other 
Vendor Notes 


21. Provide Network Interface Unit at 
cell site for Nortel to terminate 
T1/Micro-wave/Ethernet 
communication cable between 
BTS 


 X 


  


22. Provide an unobstructed location 
to mount the GPS Antenna with a 
clear view of the sky down to 10 
degrees above the horizon 


 X 
  


23. Install lightning rod within 6 feet of 
and with the tip at least 6 feet 
above the top of the GPS antenna 


 X 
  


24. Install any required indoor lightning 
protection surge suppressors 


 X   


25. Install any required line amplifiers  X   


26. Install cable ladder racking 
infrastructure required to support 
BTS system or power cabling 


 X 
  


27. Refuse station to discard 
packaging material originating 
from BTS installation 


 X 
  


28. Sign the Customer Services 
Completion Notice (SCN) provided 
by Nortel to confirm completion of 
Nortel BTS I&C Services 


 X 
  


29. Notify Nortel in writing of any 
defects with Nortel BTS I&C 
Services within 30 days of the date 
on which Nortel provided its signed 
SCN to Massachusetts Broadband 
Institute if making a warranty claim 


 X 


  


30. Nortel will install, secure and 
terminate DC power and ground 
cable at the BTS in accordance 
with governmental and/or local 
electrical/telecommunications 
regulatory codes, provided the DC 
power outlet is in the BTS room 


X  


  


31. Terminate Massachusetts 
Broadband Institute-provided 
alarm cable to agreed-upon 
demarcation alarm points 


X  
  


WiMAX BTS – Essential Level 
(additional activities beyond Base 
Level):  


• RF coax jumpers custom-
measured to site configuration, cut 
to length, and RF connectors 
installed. 


• RF coax installed between 
antenna main line demarcation 
(hatch plate) to BTS termination 
points. Please note that solder-
type RF coax connector jumper 
installation is excluded from this 


X  
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Activity Nortel 
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Broadband 
Institute 


Other 
Vendor Notes 


scope, but can be provided at an 
additional cost. 


• GPS Antenna and Cable 
Installation. Installation of the GPS 
antenna mount and antenna (not 
more than 10 feet in height above 
the surrounding surface area), 
cable, and lighting protection surge 
suppressors (placed inside for the 
Outdoor cabinet if cable is beyond 
10 feet). Mounting options for the 
GPS antenna include weather-
bridge, tripod, pipe-to-pipe, or wall 
mount. 


WiMAX BTS – Comprehensive Level 
(additional activities beyond 
Essential Level):  


• Indoor AC BTS Configuration – AC 
Power Installation: 


• AC power installation from AC 
feed breaker panel and terminated 
to Indoor BTS in accordance with 
governmental and/or local 
electrical/telecommunications 
regulatory codes  


• Outdoor AC BTS Configuration – 
AC Power Installation: 
AC power installation from AC 
feed breaker panel and terminated 
to Outdoor BTS in accordance with 
governmental and/or local 
electrical/telecommunications 
regulatory codes  


X  


  


WiMAX ASN Gateway (applicable to 
16e) 


    


1. Physical installation of WiMAX 
ASN Gateway and any associated 
peripherals (e.g., cables, power 
supply) 


X  
  


2. Power up WiMAX ASN Gateway, 
load and configure applicable 
Software 


X  
  


WiMAX EMS/NMS     


1. Physical installation of WiMAX 
EMS/NMS server and any 
peripherals 


X   
  


2. Power up WiMAX EMS/NMS 
server, load and configure 
applicable software 


X   
  


WiMAX CSN Networks (AAA, HA, 
DHCP, DNS, PF)  
 


  
  







  
Service Scope of Work  Page 32 of 47 


 


 
 


  


Activity Nortel 
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Broadband 
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1. Physical installation of WiMAX 
CSN network and any associated 
peripherals e.g. cables, power 
supply. 


X  
  


2. Powering up and testing of the 
CSN network element as per the 
Nortel approved Installation 
Method 


X  
  


Initial System Testing and 
Acceptance (ref. section 1.2.7) 


    


1. Develop and agree on an 
acceptance strategy (how to 
perform the system acceptance in 
terms of requirements, time 
schedule, resources, technical 
aspects, etc.) 


X  


  


2. Develop and agree on an 
Acceptance Test Plan (ATP) 


X X   


3. Execute the system acceptance 
tests with Massachusetts 
Broadband Institute witnesses 
(This is typically performed in a 
customer lab environment and/or a 
representative subset of the 
network such as a pilot network) 


X  


  


4. Monitor a stability period (agreed 
contractually or during acceptance 
strategy validation) 


X  
  


Network Integration and Acceptance 
(ref. section 1.2.8) 


      


WiMAX BTS     


1. Develop a test plan that will 
address BTS feature functionality 
and reporting. 


X   
  


2. Assign an on-site Nortel technician 
to perform the tests and record the 
results. As part of this service, the 
BTS will be configured according 
to the specification from network 
engineering and the inter-working 
of the BTS within the WiMAX 
solution is verified accordingly to 
the Nortel product specification.   
The BTS will be integrated at the 
associated OAM platform (Element 
Management System) and towards 
the Nortel ASN-GW (Access 
Service Network Gateway).   


X   


  


3. Test the system to baseline 
system functionality throughout the 
various stages of the project. 


X   
  


4. Perform BTS functional testing. 
Integrates the BTS within the 
WiMAX network.  


X   
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5. Provide a contact to handle 
transport or backhaul issues 
throughout the test phase. 


  X 
  


6. Review and return the database 
Customer Input Questionnaire 
(CIQ) prior to network integration 
work being scheduled. 


  X 
  


7. Assign one technical 
representative to witness 
functional testing as testing is 
performed, and sign off upon 
completion. 


  X 


  


8. Any testing and integration with 
micro-wave and optical fiber 
elements, unless purchased 
separately.  


  X 
  


9. Provide equipment access, 
documentation,  and other 
required support if  Nortel WiMAX 
products are to interface with any 
other third party equipment 


 X 


  


WiMAX ASN Gateway (applicable to 
16e) 


    


1. Providing the specific 
documentation required to perform 
this service. 


X  
  


2. Configuration of the ASN Gateway 
with the appropriate datafill 


X    


3. Integration of the ASN Gateway at 
the OAM platform EM / NMS  


X    


4. Integration of the ASN Gateway 
into the core network 


X    


5. Perform functional testing 
according Nortel Standard Test 
Plan 


X  
  


6. Handover to the operating team X    


WiMAX EMS/NMS      


1. Provide all applicable third-party 
equipment and licensed software, 
e.g., Oracle Database  


 X 
  


2. Provide the specific documentation 
required to perform this service 


X    


3. Configuration of the EMS/NMS  
with the appropriate datafill 


X    


4. Integration of the EMS/NMS  into 
the core network  


X    


5. Perform functional testing 
according Nortel Standard Test 
Plan 


X  
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6. Handover to the operating team X    


RF Optimization (ref. section 1.2.9)       


1. Provide RF design of the WiMAX 
network if purchased from Nortel. 
Otherwise, Massachusetts 
Broadband Institute is responsible 
for providing RF design, including 
RF Database information  prior to 
RF Optimization service 


X   


  


2. Develop drive routes for RF 
coverage validation and 
optimization 


X   
  


3. Perform necessary drive testing 
and static field measurements 


X     


4. Analyze field data and provide 
recommendation 


X     


5. Approve hardware (antenna 
modification) or software changes 


  X   


6. Provide tower crew to perform 
approved antenna adjustment 


  X   


7. Provide Nortel engineers with a 
sufficient number of activated and 
non-billable end-user test 
terminals, along with test IP 
addresses, where applicable 


 X 


  


Project Management (ref. section 
1.2.10) 


      


1. Provide Remote Project 
Management. Nortel Project 
Management service includes 
travel and living (T&L) expenses 
for a reasonable number of on-site 
visits Typically, this would involve 
one or two on-site visits to 
Massachusetts Broadband 
Institute in a month 


X  


  


2. Provide the focus of team 
communications between Nortel, 
Massachusetts Broadband 
Institute, and other vendors to 
achieve the desired outcome for 
the project. 


X  


  


3. Review and accept purchase order 
as provided in the applicable 
agreement 


X  
  


4. Manage the vendor contractual 
paperwork and projects 
requirements as outlined in the 
applicable contract 


X  
  


5. Coordinate and manage those 
products and services specified in 
the statement of work, including 
schedule, financial and quality 


X  
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objectives, as agreed with 
Massachusetts Broadband 
Institute  


6. Use proven project and resource 
management processes and tools, 
such as risk identification, 
response development and 
control, to manage project 
activities and to drive appropriate 
actions throughout the life of the 
project. 


X  


  


7. Understand, review, and analyze 
the project requirements by 
providing overall project 
management through engineering, 
installation, turnover, and 
acceptance of the solution 


X  


  


8. Implement a comprehensive 
Project Plan, approved by 
Massachusetts Broadband 
Institute and communicated to all 
key stakeholders 


X  


  


9. Provide accountability to both 
Massachusetts Broadband 
Institute and Nortel for the 
successful delivery of all elements 
of the Project Plan, including the 
statement of work, schedule, cost, 
and quality targets 


X  


  


10. Act as a single point of contact for 
Massachusetts Broadband 
Institute and Project Team by 
providing overall project direction 
and effective resource 
management, scheduling and 
communication 


X  


  


11. Facilitate timely issue resolution 
using established escalation and 
approvals processes 


X  
  


12. Manage project risk using the 
project Risk Management Plan 


X    


13. Help ensure periodic operational 
and financial reporting is delivered 
as specified in the 
Communications Plan 


X  
  


14. Provide project management 
support for the duration of the 
project, or as agreed with 
Massachusetts Broadband 
Institute 


X  


  


15. Establish and manage a Nortel 
Project Team, helping to ensure 
effective resource allocation 
necessary to deliver the project 
requirements to the required 
quality and schedule objectives 


X  
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16. Develop a Project Plan that is 
based on the contractual terms 
and approved Statement of Work.   
The project will be managed 
according to this Project Plan, 
which will be used to track and 
report the progress of individual 
tasks. 


X  


  


17. Project Schedule will include key 
milestones, activity durations, 
dependencies, responsibilities, 
and progress.  It will include the 
major customer’s and supporting 
vendors’ activities and 
deliverables, as applicable.  


X  


  


18. Communications Plan will facilitate 
a regular and managed exchange 
of information between Nortel, 
Massachusetts Broadband 
Institute, and Massachusetts 
Broadband Institute’s vendors, as 
appropriate.  


X  


  


19. Responsibility Assignment Matrix 
will be based on the approved 
statement of work, which identifies 
the primes for all major project 
deliverables (Massachusetts 
Broadband Institute’s, 
Massachusetts Broadband 
Institute’s vendors and Nortel) 


X  


  


20. Change Management Plan will 
include the means by which Nortel 
and Massachusetts Broadband 
Institute will manage the project 
scope during the project’s life cycle 


X  


  


21. Quality Plan will be in accordance 
with the Nortel Quality Plan to help 
ensure the compliance of project 
activities 


X  
  


22. Provide recommended training 
plan as outlined contractually for 
resources associated with post 
launch maintenance 


X  
  


23. Ensure the smooth functioning of 
Nortel furnished network elements 
until the Acceptance Form has 
been signed 


X  
  


24. Initiate any operation and 
maintenance services purchased 
from Nortel 


X  
  


25. Develop Project Schedule, 
Communication Plan, 
Responsibility matrix, Risk and 
Quality management plans agreed 
by all parties 


X X 


  


26. Analyze and determine equipment 
list and services required to carry 


X X   







  
Service Scope of Work  Page 37 of 47 


 


 
 


  


Activity Nortel 
Massachusetts 


Broadband 
Institute 


Other 
Vendor Notes 


out the implementation 


27. Provide Project Management 
tools, software and other materials 
to perform the management of 
responsibilities 


X X 
  


28. Establish problem resolution 
through documented and agreed 
upon escalation process for Nortel, 
third-party vendor and 
Massachusetts Broadband 
Institute 


X X 


  


29. Facilitate problem resolution 
through documented and agreed 
upon escalation process for Nortel, 
third-party vendor and 
Massachusetts Broadband 
Institute 


X X 


  


30. Have appropriate staff available for 
regular consultation and meetings 


X X   


31. Reports status, track progress on 
a per market basis 


X X   


32. Provide detailed status of project 
efforts currently underway (or 
proposed), including any relevant 
technical and business information 
that would have an impact on the 
progress of the project 


X X 


  


33. Manage the progress of individual 
tasks within the third-party 
contractors statement of work 


X X 
  


34. Resource management for third-
party build vendor statement of 
work 


X X 
  


35. Provide a single point of contact to 
interact with the Nortel Project 
Manager and to be accountable for 
any actions or agreements 
between Nortel, Massachusetts 
Broadband Institute and 
Massachusetts Broadband 
Institute’s vendors 


 X 


  


36. Provide and maintain a detailed 
customer and customer’s vendors 
contact list  


 X 
  


37. Maintain a partnering relationship 
with the Nortel Project Manager to 
achieve project objectives and 
complete deliverables within the 
framework of the overall Project 
Plan 


 X 


  


38. Allocate resources to be available 
for regular consultation and 
meetings with the Nortel Project 
Manager 


 X 
  


39. Track all Massachusetts 
 X   
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Broadband Institute milestones, 
including those of the customer’s 
vendors.  The overall project 
schedule generated by the Nortel 
Project Manager will include only 
the major deliverables and 
milestones assigned to the 
customer or its vendors. The p 


40. Maintain an up-to-date status 
report detailing proposed or 
ongoing activities. The status will 
include any relevant technical and 
business information that may 
affect the progress or the cost of 
the project.  


 X 


  


41. Act as a single point contact for 
the project management 
Massachusetts Broadband 
Institute-provided  third-party 
vendors 


 X 


  


42. Massachusetts Broadband 
Institute will manage and complete 
its deliverables, and ensure that its 
vendors complete the deliverables 
undertaken on behalf of 
Massachusetts Broadband 
Institute, in accordance with the 
agreed Project Plan. 


 X 


  


43. Any issues the Nortel Project 
Manager identifies as being issues 
related to the customer or its 
vendors, will be escalated to the 
Massachusetts Broadband 
Institute prime for resolution.     


 X 


  


44. Additional costs incurred by Nortel 
to deliver this Project Management 
service because Massachusetts 
Broadband Institute or its vendors 
have been unable to meet 
commitments that are agreed and 
included in the Project Plan, e.g., 
site not ready for installation start 


 X 


  


45. Provide at no charge test phones 
in the quantities identified by 
Nortel I&C, and Network 
Integration teams necessary to 
perform testing activities 


 X 


  


46. Provide Site Access including 
directions, Keys and/or Key 
Codes. Nortel will sign for keys 
and return upon completion of 
project. 


 X 


  


47. Provide contact names and related 
information for operations 


 X   


48. Provide contacts for existing 
power/Telco/fiber-optic companies 


 X   


49. Act in concert with the Nortel 
Project Managers in a partnering 


 X   
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relationship to address deployment 
deliverables in the overall project 
plan 


50. Provide resource management for 
Massachusetts Broadband 
Institute deliverables 


 X 
  


51. Manage spare parts as soon as 
the network acceptance has 
passed 


 X 
  


52. Authorize and approve any billable 
job change orders (JCO) in a 
timely fashion so as not to impact 
the project schedule. 


 X 
  


53. Facilitate the approval process for 
invoicing between Massachusetts 
Broadband Institute and Nortel 


 X 
  


Optional Services (ref. section 1.3)      


Installation of Outdoor WiMAX CPE     


1. Install Outdoor CPE X     


2. Install indoor Subscriber Data 
Adapter (SDA) as applicable 


X     


3. Installation of CAT 5 cable 
between CPE and SDA as 
applicable 


X   
  


4. Install CAT 5 cable between SDA 
and end user as applicable 


  X   


WiMAX BTS Antenna, RRH/ODU, and 
Cable System  


    


Antenna and Cable System     


1. Provide full access to all locations 
included in this project for the 
duration of the project during 
regular hours and after hours as 
necessary 


 X 


  


2. Provide site permits including 
lease, NEPA, Architecture and 
Engineering requirements   


 X 
  


3. Provide necessary hardware 
materials at the site prior to Nortel 
personnel on site 


  X  
  


4. Installation of all antenna, cable, 
grounding, cable raceway and 
antenna mounting hardware.  
Services do not include civil work, 
i.e., concrete, frames, demark, 
trenching or NEMA box placement.   


X  


  


RRH/ODU     


1. Provide full access to all locations 
included in this project for the 


 X   
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duration of the project during 
regular hours and after hours as 
necessary 


2. Provide site permits including 
lease, NEPA, Architecture and 
Engineering requirements   


 X 
  


3. Provide necessary hardware 
materials at the site prior to Nortel 
personnel on site 


  X  
  


4. Installation of RRH/ODU including 
cable/power system connecting to 
RRH/ODU.  Services do not 
include civil work, i.e., concrete, 
frames, demark, trenching or 
NEMA box placement, or Antenna, 
or Antenna cable system 
installation.  


X  


  


Microwave Installation, 
Commissioning and Integration 


      


1. Installation of radio rack and radio 
terminal equipment 


X     


2. Installation of standard 
transmission line per site 


X     


3. Sweep of transmission system for 
configurations with and without 
antenna 


X   
  


4. Installation of a face-mounted 
antenna bracket 


X     


5. Mounting of a 6 ft directional dish 
antenna. Larger antennas will 
attract a cost premium. 


X   
  


6. Path alignment of both radio end 
sites 


X     


7. 24 Hour BER Rate test based on a 
loopback test 


X     


8. Provide all materials required for a 
microwave system including but 
not limited to radio equipment, 
radio cabling, transmission lines, 
dish antenna, antenna tower 
mounts and appropriate brackets 


  X 


  


9. Perform path surveys or equivalent 
path analysis to ensure path has 
radio line of sight, and free of 
obstructions 


  X 
  


10. Provide radio system configuration 
and frequency assignments 


  X   


11. Ensure DS1s are tested at the 
same time of loopback testing 


  X   


12. Delivery of all material to site   X   


13. Site access for installation crews   X   
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Installation and Commissioning 
Services for Three-Sector to Six-
Sector BTS Conversion  


    
  


1. Order appropriate antennas and 
make it available at timely 
manners 


X  
  


2. Warehousing BTS and Antenna 
systems 


X    


3. Acceptance of BTS equipment 
delivery at the cell site 


X     


4. Install incremental BTS hardware 
equipment 


X     


5. Re-orient, relocate or replace the 
existing antennas 


 X   


6. Install additional antenna systems   X   


7. Power up BTS and perform 
commissioning 


X     


8. Dunnage removal X     


Installation and Commissioning of 
new DC Power Plant   


     


Install and test new and complete 
power plant, including batteries, battery 
strapping, Power Plant racks, rectifiers 
(and float), breakers/fuses 


X   


  


Hut Installation Services        


1. Storing Hut at customer’s market 
warehouse 


  X   


2. Site Preparation – Concrete 
foundation and grounding 


X     


3. Shipping Hut to Massachusetts 
Broadband Institute’s Market 
Warehouse 


X   
  


4. Last Mile Delivery of Hut X     


5. Mounting of the Hut on the 
concrete foundation 


X     
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4 Assumptions and Acceptance 


This section clearly defines the criteria that Nortel must fulfill to successfully achieve the critical project 
acceptance milestones. These acceptance milestones will be directly linked to the payment milestones as 
defined in the contract/purchase order.  


Any acceptance milestones not directly linked to payment milestones are considered internal milestones and 
will not be captured as acceptance criteria. 


4.1 Assumptions 


The following assumptions govern the delivery of Design and Deploy Services for WiMAX 16e: 


• Network Engineering 


o A single iteration of the Network Design CIQ and high-level data network architecture design is 
included in this service. 


• RF Design 


o Nortel will perform Continuous Wave (CW) drive testing for up to 15 percent of the total 
anticipated BTS count for propagation model tuning, assuming flat terrain and one RF 
morphology. 


o Nortel assumes in its standard timeline that the necessary geographic data needed for a design 
is either readily available for purchase off the shelf or is already owned by Nortel. 


o Nortel will conduct site visits and surveys of the candidate site list. Only two locations will be 
visited for each candidate search area issued. 


• RF Optimization 


o Any performance requirements necessary for the successful completion of the service will be 
mutually agreed upon between Nortel and Massachusetts Broadband Institute before service 
commences. 


o Prior to commencing RF optimization and testing activities, Nortel assumes that all network 
integration activities have been completed successfully. This includes verifying end-to-end IP 
connectivity of the network at the user terminal level (CSN to ASN to BTS connectivity). 


o An audit of any RF datafill is not included as part of this scope. 


o For cluster optimization drive testing, Nortel will perform up to two rounds of testing. 


o Sites for static data test (20 percent of the total number of sites) will be determined during 
Network Optimization (RF) process, one test per site. 


• RF Design and Optimization 


o All RF reports are to include only necessary plots and Excel documents listing pertinent site 
information as required by the design process and optimization data collected and documented 
in Excel format. 


• Site Readiness  


o All site preparation activities are completed prior to Nortel being notified to start Installation and 
Commissioning activities. Nortel will be notified within 10 working days that all site preparation 
work is complete before Installation and Commissioning teams are dispatched. 


• Installation and Commissioning 


o All work can be completed during the daytime shift between 07:00 and 18:00. 
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• Installation of RRH/ODU and cable system  


o Labor only for the installation of antenna mounts, antennas, ODUs and the associated coax 
cabling from antennas to ODUs, and from ODUs to the bottom of the tower or to the rooftop 
BTS. 


• Site Engineering and Installation and Commissioning  


o All deliverables are completed in one site visit. Delays or incremental site visits will incur 
additional costs. 


• Project Management 


o Nortel will not be responsible for the resolution of Massachusetts Broadband Institute/vendor 
issues affecting the completion of the project but will assist in resolving interoperability issues as 
appropriate. 


o Although face-to-face communication and on-site meetings with Massachusetts Broadband 
Institute are an essential element of the service, much of the activity will be completed from the 
Project Manager’s Nortel office, in order to reduce travel and living costs. 


• Massachusetts Broadband Institute is responsible for managing their deliverables and milestones. 
However, Nortel can provide additional services to take up on these activities at an additional cost to 
Massachusetts Broadband Institute.  


• Massachusetts Broadband Institute and Nortel will agree the Final Project Acceptance criteria as defined 
in the Responsibilities and Deliverables sections in this Service Scope of Work (SoW) document. 


• Any and all outstanding tasks to be performed or defects to be corrected with respect to Nortel’s 
contracted obligations will be captured via a defect report (punch list). The punch list will include a list of 
all outstanding issues known to Massachusetts Broadband Institute and/or Nortel.  


Note: It may be appropriate to classify the punch list items into Critical, Major and Minor. Massachusetts 
Broadband Institute and Nortel project management team will review progress against the punch list. 


• Following punch-list completion and resultant achievement of Final Project Acceptance criteria, 
Massachusetts Broadband Institute and Nortel will be required to sign a Nortel Project Acceptance 
Certificate. This will formally recognize achieving the Final Project Acceptance milestone and Nortel’s 
completion of its contractual obligations to deliver the project. 


4.2 Acceptance Criteria 


No acceptance criteria apply to this service. 
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5 Exclusions and Timelines 


This section lists exclusions to the scope as defined in this SoW and the timelines associated with service 
delivery. 


5.1 Exclusions 


The following activities are completely out of the scope of this project and are not performed by Nortel and/or 
Massachusetts Broadband Institute as part of this project: 


Installation and Commissioning excludes the following:  


• More than one site visit. Additional site visits are priced incrementally. 


• Unless Site Engineering is purchased, Massachusetts Broadband Institute is responsible for providing 
site survey, floor plans of frame location or cable routes, red lines of as-completed drawings, or the 
provisioning of ancillary installation materials.  


• RF coax cable and connector (jumpers) material. This material must be either provided by 
Massachusetts Broadband Institute or engineered and ordered by Nortel at an additional price.  


• Drilling entry holes and running conduits to the Massachusetts Broadband Institute building 


• Cable ladder rack or ancillary material. This material must be either provided by Massachusetts 
Broadband Institute or engineered and ordered by Nortel at an additional price. 


• GPS antenna and cable hardware. This hardware must be either provided by Massachusetts Broadband 
Institute or engineered and ordered by Nortel at an additional price.  


• Site visit prior to delivery to verify site or Massachusetts Broadband Institutereadiness. Massachusetts 
Broadband Institute is responsible for ensuring site readiness prior to arrival of the Nortel technician on 
site.  


• Second or third shift work and weekend (Saturday or Sunday) and Nortel-observed holiday work is 
excluded unless otherwise negotiated. 


• Warehousing of BTS or ancillary material. 


• Last-mile BTS delivery. 


• RF cable and antenna sweep of main lines and antenna.  


• Backhaul link validation (i.e., Ethernet/optical fiber cable), testing or troubleshooting (i.e., Bit Error Rate 
[BER]). Massachusetts Broadband Institute is responsible for ensuring backhaul is functional prior to 
arrival of the Nortel technician on site. 


• Cable lacing of system, RF, power or ground cables.  


• GPS antenna and cable installation, unless BTS Essential Level service is purchased. 


o Under Essential Level service, Nortel will Install GPS antenna not more than 10 feet in height 
above the surrounding surface area 


• RF jumper cable installation, unless BTS Essential Level service is purchased. 


o Under Essential Level service, Nortel will install RF coax between antenna main line 
demarcation point (hatch plate) to BTS termination points 


o Solder-type RF coax connector jumper installation is excluded from this scope, but can be 
provided at an additional cost 


• Direct connection of AC wiring, unless BTS Comprehensive Level service is purchased.  







  
Service Scope of Work  Page 45 of 47 


 


 
 


  


• Any upgrade or extension of previously installed equipment. 


• Hot slide or deinstallation of existing equipment. 


• Repair of existing hardware by Nortel installation personnel, whether or not the hardware that requires 
repair is under warranty. Such repairs will be performed according to Nortel Standard Repair and Return 
procedures. 


• Crane, boom truck, helicopter, forklift or any special-delivery system. Massachusetts Broadband Institute 
must obtain any special-delivery systems and special personnel (e.g., personnel to direct traffic around 
crane) and pay for them directly to Massachusetts Broadband Institute’s vendor if site access restrictions 
require special equipment (e.g., crane, helicopter, etc.). 


• Installation of Power Plant, unless Comprehensive Level is purchased. 


o Massachusetts Broadband Institute will provide and install all required commercial AC power 
and associated fixtures including, but not limited to, AC panels, AC circuit breakers, AC fuses, 
building wiring, convenience outlets, lighting and AC grounds. All electrical facilities must 
conform to governmental and local regulatory codes to ensure a safe work environment  


o DC power plant breakers, fuses and lugs are not provided by Nortel as part of this service and 
must be provisioned by Massachusetts Broadband Institute or engineered and ordered by Nortel 
at an additional price. 


• A grounding system, including an MGB and all subsequent connections to the ground field, must be 
provided by Massachusetts Broadband Institute the Nortel-provided hardware at each installation site. 
The ground fields must measure 5 ohms or less, unless otherwise specified in the most currently 
accepted industry standards. 


• Installation of RRH/ODU and Cable System, unless this service is purchased separately. The service 
excludes the following: 


o Installation of coax supports, such as cable ladder, cable tray, T-brackets, sleepers, ice bridge, 
etc. However, the service does cover installation of hangers, hoisting grips, connectors, 
weatherproofing and ground kits as needed.  


o Any union-based labor resources. If required by Massachusetts Broadband Institute, this needs 
to be custom quoted.  


o Taxes, bond or permit costs/fees.  


o Night work. It is assumed that the field crews will have unrestricted access to the work site 
during daylight. 


o Modifications to existing structures (towers and/or buildings). It is assumed that all added parts 
can be bolted on or into the existing structure without requiring modification to the structure itself.  


o Stealthing or any type of covering of antennas and/or coax.  


o Repairs to structures, including roofing repairs.  


o Work in confined spaces.  


o Painting of antennas, lines or any parts added to the tower or rooftop. 


o Handling of hazardous materials including Freon, asbestos abatement and lead abatement.  


Also, please note:  


o FCC and FAA approvals to be arranged by Massachusetts Broadband Institute.  


o All AM/FM transmitters to be turned OFF while the field crews are on tower.  


o Azimuth control drawings to be provided by others.  


o Downtime resulting from situations beyond the control of Nortel including, but not limited to, lack 
of customer-supplied materials or unsafe working conditions, will be billed separately. 


Network Integration and Acceptance service excludes the following:  
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• Procurement of any third-party product or software (example: Oracle Database Software). It is 
Massachusetts Broadband Institute’s responsibility to acquire a licensed copy of the software. 


 


RF Optimization service excludes the following: 


• Spectrum-clearing activities with third parties, including border coordination with other operators. 


• FAA or corresponding regulatory agency requirements and filings for sites close to flight paths.  


• FCC or corresponding regulatory agency requirements and filings for operating licenses. 


• Electromagnetic exposure safety-compliance requirements. 


• Frequency sweep testing of antennas, connectors and feeders. 


• Integration of any new sites after Massachusetts Broadband Institute has accepted the original BTS, 
carriers or radios. 


• Any formal golden route testing after RF optimization testing is completed. The formal acceptance can 
be offered as an optional service if required by Massachusetts Broadband Institute. 


• Massachusetts Broadband Institute training. 


• Hardware installation. 


• Provision of proprietary information regarding exact methods and procedures to perform this service. 


5.2 Timelines 


The timelines that govern the delivery of this service are dependent on the complexity of the network. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


<END OF DOCUMENT> 
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Nortel is a recognized leader in delivering communications capabilities that enhance the human experience, 
ignite and power global commerce, and secure and protect the world’s most critical information. Serving both 
service provider and enterprise customers, Nortel delivers innovative technology solutions encompassing 
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end-to-end broadband, Voice over IP, multimedia services and applications, and wireless broadband 
designed to help people solve the world’s greatest challenges. Nortel does business in more than 150 
countries. For more information, visit Nortel on the Web at www.nortel.com.  



http://www.nortel.com/
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Introduction 


Nortel’s experience in deploying leading edge technologies gives us a 
distinct advantage in the marketplace, speed to market due to our 
skilled resources to plan and build, and in some cases, maintain the 
network, as well as coordination and rigorous interoperability testing of 
our various partners to offer users a distinctly higher quality experience 
than our competitors are able to provide. 


 
Nortel’s Wireless 
Broadband solution is 
based on a core 
broadband wireless 
access infrastructure and 
layers on top a 
combination of 
applications that address 
consumer, municipal 
government and 
Enterprise users. 


Building a network is one thing. Finding a way to profit from that 
network can be a bit more challenging. Building a wireless 
infrastructure to provide data and voice services is an impressive start, 
but serious consideration should be given to adding additional revenue 
generating applications that can increase overall take rates and customer 
satisfaction levels. Experience has shown us that an additional 25% to 
35% of top line revenue can be captured with the right balance of 
applications. 


Nortel’s Broadband Wireless solution is based on a core broadband 
wireless access infrastructure and layers on top a combination of 
applications that address consumer, municipal government and 
enterprise users. A given Broadband Wireless deployment will likely 
have at least one application deployed on the infrastructure and will 
typically have more than one, therefore it is critical to have a solution 
which has been fully tested to ensure a seamless level of interoperability 
is available.   


This section identifies application partners whom we support to deliver 
enhanced services for the network. We are continually working on 
developing new global partners to deliver even more functionality for 
our customers, and are pleased to work with any application vendor a 
service provider may choose to engage, to deliver a seamlessly 
integrated solution.  Please note that the following examples of partner 
applications are provided to illustrate benefits to communities and to 
service providers.  Nortel will be pleased to locate and find other best 
in class application vendors to address any specific Massachusetts 
Broadband Institute requirements. 


Our ecosystem of partners and our world class services and integration 
teams enable key applications such as centralized Subscriber 
Management, Advertising, Mobile Virtual Private Network (VPN) 
capabilities critical to securing sensitive information (police, emergency 
personnel, etc.), Workflow Automation, Centralized Sensor 
Management and RFID reading and Secure Digital Video Surveillance 
services.  
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Subscriber Management 


This section identifies application partners who deliver Subscriber 
Management Services. Such services are most useful when a customer 
is deploying Hot-Spot or Wi-Fi coverage, but also have some 
interesting applications for fixed WiMAX networks as well. 


Pronto Networks 


Pronto Networks OSS™ is an end-to-end wireless software 
management solution that streamlines and automates the operations 
and business systems management of wireless networks. 


Nortel will partner with Pronto Networks to offer an end-to-end, 
integrated wireless infrastructure solution tailored for the municipal 
market. It will enable cities to deliver both public and private services 
on a single network to improve service efficiency, enhance employee 
productivity, expand economic development and reduce operations 
costs.  


Pronto provides a Service Gateway platform that is a software based 
application running on a Linux PC.  This device provides the policy 
enforcement and tracking point for Operation Support System (OSS) 
services. 


Pronto also provides a full back office system to allow the delivery of 
the OSS functions.  These are available from Pronto as either a full 
deployment by the Wireless Internet Service Provider (WISP) or as a 
managed service from Pronto.  The managed service allows for WISPs 
to make initial deployments quickly and then to take on the back office 
responsibility once they have scaled sufficiently. 


Virtual partitioning of wireless network for different types of users 


Through Nortel’s partnership with Pronto we support partitioning of 
the wireless network enabling the service providers to segregate certain 
classes of customers or critical devices so they have their own separate 
partition. 


Pronto’s solution is multi-tiered, enabling municipalities to sublet its 
network, if desired, to other network operators. A large carrier, for 
example, may want to offer its own branded wireless service within the 
municipality’s hot zone. Pronto’s support for Virtual Network 
Operators (VNOs) as well as multiple VLANs enable third party 
operators to offer their own branded service leveraging the existing 
wireless infrastructure of the city. 







 
 


Subscriber Management (cont.) 


 
Figure 1: Deployment with VLANs 


Pronto’s broadband wireless platform supports VLANs and specific 
Quality of Service (QoS) assignments per user, which enable the 
network to be separated for both public and private use keeping in 
mind their specific needs. Multiple Service Set Identifiers (SSIDs) and 
thus multiple VLANs can be assigned to the same gateway in various 
situations. Some of these SSIDs could be hidden, e.g. for auto 
authentication for the public safety and fire department, etc. 


Pronto’s UniFi OSS™ Solution supports multiple service 
plans/offerings on the same VLAN (i.e. Captive Portal Page). The 
Pronto Service Gateway (PSG) can support multiple VLANs with a 
customized Login Page per VLAN.  Even within a single login page, i.e. 
the same VLAN, the system can simultaneously support different types 
of users.  As an example, the first type of user can have subscription-
based login.  The second can be for prepaid users. A third option can 
be to have authentication from an external repository, such as an 
external RADIUS, or part of a Roaming Network, etc. Each service 
option, i.e. service plan can have its own Quality of Service 
(Qos)/Service Level Agreement (SLA). 


Multi-tiered rating and service plans enable both retail and wholesale 
offerings with support for a variety of authentication and payment 
mechanisms. Credit cards, pre-paid cards, monthly subscription plans 
and bandwidth usage plans are also supported, as well as roaming 
settlements with aggregators such as Boingo, iPass, and GRIC. The 
authentication options can vary from prepaid authentication to USB 
key based authentication. Pronto’s UniFi OSS™ offers Radius AAA 
and 802.1x support as well as multiple authentication options through 
external sources, including Radius, MAC based authentication, LDAP-
authentication, Short Messenger Server, USB key based authentication, 
MSN Passport, etc. 
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This is very useful if one wants to have different IP address ranges for 
different VLAN subscribers. Using VLANs, the network can be 
logically segmented to support different domains of users; secure access 
by government agencies, secure/open access for public users, 
residential, business users, etc.  


All the target users can have a separate logical access to the network, 
and bandwidth rates that provides quality of service allocation 
guarantees. In addition to supporting VLANs, which secure city 
networks by keeping them separate from general-purpose use, Pronto's 
solution provides a Secure Sockets Layer (SSL)-encrypted registration 
and authentication process and supports corporate Virtual Private 
Network (VPN) clients to allow secure, encrypted access to one's 
corporate LAN. 


The Pronto Service Gateway (PSG) can also be configured to support 
multiple VLANs on its LAN interface.  This allows the service provider 
to offer different captive portals, splash pages, and associated service 
authentication options on each VLAN.  


The customer portal represents the brand image of the service provider 
to the end users. Keeping this in view, the application provides 
sophisticated customization capabilities that customize the look and 
feel at the WISP, Franchisee and Location levels for different VLANs. 


When the PSG initializes, it contacts the UniFi OSS™ to find out what 
configuration files, template files, location specific graphics, etc. it 
needs.  One can add, delete and modify this file listing in the UniFi 
OSS™.  Knowing the WISP/Franchise/Location level and filename, 
one can create login pages.   


For example, WISP/Franchise/Location levels refer to scope of file 
and its relationship to each PSG under a Wireless Internet Service 
Provider.  A WISP level file can be loaded once and it will be 
downloaded to each PSG, whereas a location level file must be loaded 
for each location.  


Pronto provides the WISP or municipalities the capability to have their 
own logos/branding on the login page (i.e. the Captive Portal/Splash 
Page). The WISP can provide these options to their various franchises 
that can further let their various locations add advertisements on the 
login page for additional revenue opportunities.  
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Figure 2: Example of a Pronto Webtool web page 


Additionally, Pronto provides the option of adding Walled Garden 
links on the login page; these can be the links for partners or your own 
websites for which no subscriber authentication would be required. 
Any subscriber without valid login credentials can still browse through 
these pages.  


When a user powers up the laptop or Personal Digital Assistant (PDA) 
and enters the SSID corresponding to the one configured on the 
Pronto’s PSG, as defined by the Wireless ISP (WISP), he/she gets 
connected. When the subscriber attempts to access the Internet prior to 
authentication, the PSG redirects the request to its own internal web 
server located on the PSG, from where it picks up the initialization 
templates for loading the Splash page on to the subscriber’s device 


Now the subscriber can enter his username and password to get 
authenticated for wireless Internet access in that particular hotspot. The 
initialization template stored in the PSG is a standard template, which 
gets loaded with the WISP specific files also stored in the Pronto UniFi 
OSS™.   


The Splash page is an HTML page comprising of multiple “cgi-bin” 
programs for providing different types of authentication options to the 
subscribers. The initial authentication screen can vary from WISP to 
WISP and within a WISP it can vary from location to location. A 
window with a Logout button is provided that can be used by the user 
to terminate the session.  
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Additional partners  


Additional partners are available for Subscriber Management 
applications upon request. 


These partners develop management solutions used for AAA 
(authentication, authorization, accounting system), provisioning, 
security, monitoring, roaming, pre- and post paid billing, etc.  


Nortel will work with the customer to choose the best Subscriber 
Management partner to meet their needs.   


In addition to Pronto Networks detailed above, these additional 
partners will provide: 
• Complete Solution for customers to access a service and solution 


that takes care of all the important aspects when providing public 
Hotspot services 


• Multi Service Provider & Wholesale capabilities allowing users 
belonging to many different service providers to log on to the same 
Hotspot through roaming agreements or to pay on the spot and get 
charged through trusted billing relationships 


• Various Authentication and Payment methods including credit card 
options, User-id & Password, pre-paid vouchers, cash cards and 
others 


• Service Provider and Hotspot owner Branding enabling fully 
customized login and payment pages 


• Integration with existing platform interfacing with existing business 
processes including billing systems, mediation gateway and others 


• A graphical user interface for configuration management of the 
wireless network and subscriber base 
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Advertising 


Nortel is partnering with industry leading advertising application 
providers who have developed a network-centric targeting solution for 
online advertising on wireless networks, which provides incremental 
revenues to the service provider based on the usage of the network. 


These vendors will work with our Service Provider partners across an 
open architecture interface with a combination of the major advertising 
portals and online advertising networks to personalize contextual 
advertising throughout the Internet experience on the wireless network. 
• Consumers in the US are spending more time on the Internet than 


any other media networks, and carriers collect a flat fee to provide 
users access to the Internet. 


• Destination sites (i.e. portals, search engines, websites) on the 
Internet generate significant revenues which utilize increasing 
bandwidth, but the network operators do not see these gains 


• Advertisers are looking for more “intelligence” about users viewing 
their content and advertisements, and to economically reach the 
right audience with the right message: “delivering the right 
impression” 


• Revolutionary approaches are being taken by new advertising 
partners to deliver relevant ads without compromising the privacy 
of the user.  Device information in the network is “anonymized”, 
and provided to the advertiser’s destinations to enable them to 
deliver customized, personal information to devices on the wireless 
network. 


This technology provides an unprecedented level of accountability for 
the advertising media planners and buyers.  


The technology will enhance any advertising product e.g., search 
results, classifieds, local, contextual ads, banner ads, etc. These 
advertisers do not require a user to log in (unlike subscription-based 
portals), so the user experience to access the network is simple and 
attractive.  
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121Media, Inc. 


One of our partners, 121Media, Inc. is a leading provider of online 
marketing services for Advertisers, Networks, Publishers, and ISPs. 
121Media works with hundreds of web sites in virtually every industry. 
This great wealth of content allows them to match the perfect 
advertiser with the perfect consumer in almost any corner of the web 
(including blogs, forums, and shopping pages). Unlike other contextual 
advertising options, 121Media's PageSense does not require any 
download to a user's computer, and all contextual matching is based on 
content relevancy, with no personally identifiable information ever 
needed or used. 121Media is serious about preserving the privacy and 
anonymity of its users. Secure (HTTPS) pages are ignored and pages 
where personal data seems to be asked for or provided are ignored. No 
names, addresses, credit/account numbers, purchases, passwords – 
anything identity-related are captured. 


As a result, 121Media maintains a positive user experience – to retain 
ISP subscribers and protect advertiser brand reputation. 


121Media targeting enables highest value per ad, therefore fewer ads 
are necessary: adds just 1-3 ads per day, less than 1% of the average of 
300-400 online ads per day users normally see.  There are no persistent 
software downloads, and no pop-ups! 


With 121 Media’s PageSense technology, users are identified only by 
randomly-selected number.  Ads are inserted in a variety of methods, 
banners, interstitial between domains, or as promotions on the WISP 
portal site. 


121 Media’s targeted advertising approach is preferred by user and it 
fits better with their current interests, therefore making it more 
attractive to advertisers to provide detailed customer driven 
promotions. 


For more information about other advertising methods and partners, 
please contact your Nortel sales representative. 
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VoIP & Multimedia 


Our Broadband Wireless solution allows the opportunity for 
Municipalities and Enterprise customers within the Wireless Coverage 
area to transform their voice communications with the power of Voice 
over Internet Protocol (VoIP) and Multimedia Communications 
Services.  These new services, enabled by Nortel Multimedia 
Communication Servers, allow people to communicate as never before, 
enhancing productivity, mobility and personalization.  


Imagine the power of a handset that leverages the use of 
WLAN/WiMAX coverage when available, allowing users to save pay 
for use cellular minutes, as a small example of the power of this 
technology.  Or provide city workers with wireless handsets to take 
advantage of the Wireless Broadband network instead of a cell phone 
for daily communications.  Other examples include productivity 
improvements for telecommuters and mobile workers to access the 
same information remotely as if they were sitting in their office, and 
allowing government departments the ability to securely transfer files 
from site to site with the touch of a button. 


These products are the leading example of the power of IP Telephony 
to date because they utilize commercially available hardware and open-
standards software to unite voice communications with next-generation 
applications such as Instant Messaging, video conferencing and file 
sharing. By funneling all incoming and outgoing messages through one 
network and one interface, users get more control over 
communications — essential to managing time more efficiently. 


Our Call Server and Multimedia Application Server build on Nortel’s 
extensive expertise in developing mission-critical VoIP systems that 
deliver true carrier-grade reliability, scalability and manageability. One 
of the key capabilities of Nortel’s platform is that the services are 
independent of the access technology, so they can be delivered across 
multiple carrier and enterprise networks, allowing WISP partners to 
deliver hosted services to a multitude of customers from one central 
application server location.   


Additionally, VoIP and Multimedia services are available through 
Nortel as a hosted offer, capable of being resold by our WISP partners 
on a price per seat basis, limiting the capital outlay required to deliver 
these services. 
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Nortel's MCS platform  


The Nortel Multimedia Communication Server (MCS) platform enables 
a vast array of new Multimedia Communications Services that enhance 
productivity and mobility, independent of location.  Each feature is 
independent, allowing users the power to choose individual features 
they find most valuable. 


Enhanced communications management 


Personal Agent 


The MCS Personal Agent provides users greater control of everyday 
communications. The Personal Agent functionality allows users to 
define rules for redirecting incoming calls (based on call attributes such 
as caller ID, time of day, etc.) from a single directory number (or SIP 
address) to their most convenient communications devices. The 
Personal Agent includes features that make communications easier for 
remote/traveling users. These features include call screening, find 
me/follow me and simultaneous/sequential ringing features. 


Call management 


The MCS platform simplifies communications by enabling click-to-call, 
Microsoft® Outlook® integration (ability to call with one click from 
Microsoft Outlook), personal and group directories, dynamic call, 
dynamic availability (presence) control and call logging features. It also 
enhances the user experience with a voicemail indicator and a picture 
ID display, as well as ad-hoc and meet-me conferencing capabilities. 


Voice 


The MCS platform enables workers to stay in contact while on the road 
by offering traditional voice services over the Wireless Broadband 
network. Using Session Initiation Protocol (SIP) capabilities, this 
platform delivers key telephony features including call forwarding, call 
hold, call transfer, call waiting, call mute, as well as calling line ID (with 
name, number and subject). 


Unified collaborative communications tools 


Collaboration 


The MCS platform closes the gap for geographically dispersed workers 
by facilitating sharing of files, images, text and other content easily and 
efficiently. Enables all workers to communicate more effectively with 
applications such as secure Instant Messaging, presence notification, 
white boarding, Web push, co-browsing and instant file transfer 
features. 
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Video 


The MCS platform enables point-to-point video calling from a user’s 
desktop, without the need for special rooms or complicated dialing 
procedures. This allows service providers to offer their customers an 
optional video calling feature that is as simple to use as clicking on a 
name in a personal or group directory. Video calling is user-controlled 
and can be activated per call or mid-call. 


Telecommuting 


With Nortel VoIP and Multimedia platform enabled with our flexible 
find me/follow me feature, telecommuters and home office business 
owners can have all of their calls routed to one designated phone, so 
customers and co-workers can always stay in touch. 


One mailbox ensures that they can easily access all of their messages 
from a single voicemail box, regardless of whether the call was placed 
to a home, work or mobile phone. 


Call screening enables telecommuters and home office business 
owners to immediately identify callers. With this feature, they can avoid 
unwanted calls (and the wireless charges of answering the phone). They 
can also take a few seconds to gather themselves when the call is from 
someone important (prospect, customer or boss). And the audio 
conferencing feature enables these home-based workers to participate 
in crucial group meetings. 


Automatic presence indication allows users to display their 
availability online and determine when others are available. 
Telecommuters and home-based business owners can also take 
advantage of other powerful features, such as secure Instant 
Messaging, with which they can send and receive encrypted messages.  


With instant file transfer they can share important files with business 
partners or fellow employees, even if they are on the phone. Best of all, 
desktop video calling enables home-based workers to enjoy all of the 
benefits of attending a meeting in person, from giving a powerful 
presentation that can be seen, as well as heard, to picking up on visual 
cues from other attendees. With Multimedia Communications Services 
from Nortel, home-based workers never have to worry about being out 
of sight or out of mind. 
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First Responder 


Application overview 


Broadband Wireless networks introduce another communication 
network in the municipality that can be used for communications by 
first responders in addition to cellular network and various licensed 
spectrum technologies (police bands).  One of the key challenges with 
this diversity of communication technologies is the interoperation 
between the technologies as it is critical for first responders to be able 
to communicate with each other regardless of the access technology 
each is using. 


This application provides a number of functions: 
• Mobile Virtual Private Network (VPN) services – allowing a VPN 


to be maintained from a device like a PC in a police cruiser over 
multiple networks (allowing various network to fail) ensuring 
reliability of the connection and mobility of the user.


• Application persistence – allowing user applications to be kept 
alive, even if all network connections have been lost.  An example 
would be a police cruiser entering a parking lot and losing all 
networks.  When exiting the parking lot, the laptop will reconnect 
and all applications will continue running without effect. 


• Encryption – some public safety agencies (federal) require higher 
levels of encryption on public safety traffic.


• Multinetwork interoperability – allowing the diverse networks; 
legacy and emerging used by public safety agencies to interoperate.  
Enabling communication between users on the various networks 


Mobile VPN through NetMotion 


Nortel partners with NetMotion to provide a Mobile VPN Application. 


NetMotion Wireless’s flagship product, Mobility XE™, is the 
acknowledged leader among mobile VPNs. Mobility XE™ provides 
best-in-class security, mobility and management. Mobility XE™'s 
strengths have been recognized in the marketplace. Network 
Computing, in the first Mobile VPN category review, gave Mobility 
XE™ top marks, recognizing it with an "Editor's Choice" award.  


In addition, leading technology analyst firm, the 451 Group, recognized 
NetMotion Wireless as "the clear leader in the Mobile VPN space."  
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Most important, approximately 1,000 customers have licensed Mobility 
XE™ software for hundreds of thousands of mobile workers. 


A Standards-based Secure, Virtual Private Network Built for 
Mobile Users 


Data traversing a wireless environment is vulnerable to corruption, 
eavesdropping, and unauthorized access. Traditional VPNs such as 
Internet Protocol Security (IPSec) and Secure Sockets Layer (SSL) may 
seem to solve the security problems, but they are not designed to work 
over wireless networks.  


To address these concerns, Mobility XE™ incorporates a standards-
based, secure, virtual private network designed for wireless networking. 
It offers single-sign-on authentication through Microsoft Active 
Directory, RADIUS, Kerberos, RSA SecurID, PEAP, and other 
prevailing standards. Mobility XE™ also uses standard Microsoft 
Windows login credentials so there are no additional steps to learn or 
passwords to remember.  


The Mobile VPN encrypts all data transmitted between the Mobility 
client and server using AES in 128-bit, 192-bit, and 256-bit strengths. 
The algorithm can be configured globally or on a per-user basis, or it 
can be disabled for mobile workers who do not require such high 
security. Mobility XE™ uses FIPS 140-2 compliant encryption 
modules to meet North American security requirements.  


This security is tightly integrated with Mobility XE™'s InterNetwork 
Roaming capabilities. No matter where client devices move, mobile 
workers are automatically authenticated and the encrypted tunnels are 
automatically established. 


Mobility XE™’s mobile VPN is a solid end-to-end security solution for 
customer’s requiring access into their network from the internet or 
private carrier connection from any type of wired or wireless access.  


Mobility Benefits 


What differentiates Mobility XE™ from IPsec VPNs and SSL VPNs is 
its robust set of mobility-specific benefits: application session 
persistence, network roaming and performance enhancements. These 
benefits are key for first responder applications. 


Roaming: Access across Multiple Networks 


Today’s Public Safety agencies use multiple public and private 
networks. They include conventional wired LANs, high-speed wireless 
networks on City campuses, private hotspots in community Police and 
Fire stations, home connections, wireless WANs such as 1xRTT, 
EVDO, EDGE, HSDPA, etc. and even satellite connections for 
extremely remote operations. All of these networks have different 
security and performance characteristics.  


Mobility XE™'s InterNetwork Roaming™ turns this multi-network 
environment into an easily managed system.  
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It lets mobile workers transition between networks seamlessly, 
transparently, and securely — and without having to think about their 
network connections.  


The Mobility XE™ server accomplishes this by establishing a virtual IP 
address for each user, for all communication with the enterprise 
applications. Even as clients move and are assigned new IP addresses 
by various networks, the enterprise application servers always see the 
same, unchanging virtual IP address. There is no need to re-segment 
networks, implement VLANs, or deploy additional hardware to enable 
mobile workers to roam freely.  


Protection against Lost Connections and Application Crashes 


Solutions that merely enable cross-network roaming only solve part of 
the mobility puzzle. Many agencies have installed these solutions only 
to find that their applications crash. That is because typical enterprise 
applications are written to assume a continuous wired connection.  


Throughout the working day, mobile users often move into areas where 
there is no coverage such as parking garages, stairwells, elevators, and 
even airplanes. They also suspend their devices, change locations, and 
re-start them. The severed connections trigger application crashes, 
leading to lost or corrupted data, re-authentication, repeated data entry, 
and frustrated, less-productive workers.  


Mobility XE™ provides Application Session Persistance. The Mobility 
server acts as a proxy that keeps the connections to the application 
server alive — as the user crosses networks, or even shuts the device 
off. To the enterprise application server, mobile users appear as if they 
are continuously logged on via a wired network. When the client 
reconnects, the Mobility server automatically resumes sending and 
receiving data. Depending on the administrator’s setting, a user can 
even start a multi-megabyte file transfer, power down, go on a week's 
vacation — and boot up the device and resume the transfer exactly 
where it left off. 


Performance 


Mobility XE™ is designed to improve performance over wireless 
networks, especially across slower Wireless WAN links. 


Faster Transmission across Lower-Bandwidth Networks 


Most applications and the TCP/IP protocol itself were designed to 
operate over wire at gigabit speeds. Wireless transmissions are far less 
predictable, and the packet sizes and timing parameters used for wired 
transmissions are far less efficient when applied to a wireless 
environment. Through its link optimizations, Mobility XE™ sets the 
transmission parameters that are most efficient for each type of wireless 
link. This reduces the number of retransmitted packets, excess control 
information and other network "chatter."  
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Mobility XE™ applies data compression to traffic sent over lower-
speed links. The threshold is adjustable, allowing the most efficient 
tradeoff between the CPU overhead introduced by compression, and 
the speed gained by transmitting less data.  


In addition, Mobility XE™ allows the compression of large web images 
(JPEG or GIF), particularly useful over slower wireless WAN 
networks. In tests, Mobility XE™ has been shown to more than 
double the data throughput of wide-area network links. 


Management/IT Benefits 


Straightforward Installation 


NetMotion Mobility XE™ offers a true plug-and-play solution, with no 
need for custom software development or application rewrites. 


Installation can be accomplished in hours — not days or weeks.  There 
are two components: a Mobility server, and a lightweight client that is 
installed on every wireless laptop or handheld device. The Mobility 
server runs on a Windows 2002 or 2003 server, and acts as a proxy to 
enterprise application servers.  The client software runs in the 
background and automatically handles the transitions as users roam 
across networks. Even as users change locations or cross gaps in 
coverage, the only hint that Mobility XE™ is at work is a small icon in 
the system tray.  Clients are available for every kind of portable device, 
using operating systems that include Pocket PC, Windows CE, 
Windows Mobile (including Windows Mobile 5), and versions of 
Windows from Windows 2000 to Windows XP.  Virtually any 
application that currently runs in a wired environment and 
communicates over TCP/IP protocol can be wirelessly enabled with 
Mobility XE™.   


Streamlined, Web-Based Management 


Mobility XE™ includes a web-based administration and monitoring 
console to which secure access is available from anywhere. The 
Mobility XE™ console offers intuitive access to server and client 
status, settings, license control, and (if it is installed) the administration 
of the optional Policy Management module.  


The Mobility console presents a graphical and statistical summary of 
each server's health and current activity, as well as overall system usage 
on a per-server and pool-wide basis. Administrators may also take 
servers offline through the console for performing maintenance tasks. 
In addition, the console reveals the activity for each mobile device 
including authentication, roaming history, and data transmitted for each 
location. It also reports more than 100 metrics and statistics including 
operating system and battery life.  


System administrators can grant access to operator users who can view 
the system and client configurations and status, but not make changes. 
This is useful for first-line troubleshooting by help desk personnel. 
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Capacity to Reliably Handle Thousands of Users 


A Mobility XE™ deployment can support up to 35,000 mobile users. 
Each Mobility XE™ server can handle large numbers of users for 
extended periods because it actively controls data flow by active 
methods rather than merely caching data.  


Mobility XE™ has multiple server capabilities for supporting the 
largest enterprises:  
• Server Pools. Multiple Mobility servers can be configured and 


managed as a single, logical pool. The servers work together 
automatically to service the combined client load. Large enterprises 
are able to add new servers to the pool without disrupting current 
users. 


• Load Balancing. New client connections are automatically 
distributed across the Mobility servers in the pool based on the 
server’s capacity, memory use, network traffic volume, and CPU 
utilization. If servers in the same pool have different capacities and 
power, load balancing automatically distributes the load accordingly 
so users experience consistent network performance. 


• Failover. If one server fails, the users do not lose their 
connections. The other servers automatically re-distribute the 
clients among themselves, in accordance with the load balancing 
rules. 


• "Server Throttling". Server throttling prevents sudden spikes in 
usage that users perceive as slowdowns in system performance. 
When use of system resources reaches a predefined threshold, each 
Mobility XE™ server automatically prevents additional clients 
from establishing connections. Instead, the load balancing redirects 
new connections to other servers. This ensures that enough 
resources continue to be available to service the active load, and 
also helps to combat denial-of-service attacks.  


• Mobility Warehouse. Mobility XE™ stores system information, 
user data, and device settings in a Mobility Warehouse that can be 
located on a server in the pool, or on a separate server. A backup 
copy can be stored on another machine so, if the warehouse fails or 
becomes unavailable, the servers in the pool automatically switch 
to the backup warehouse. 


Control 


Mobility XE™ includes a Policy Management module that provides 
centralized, flexible tools for managing applications, devices, and users 
in a wireless network environment. Mobility Policy Management 
enables IT managers to control network costs, improve productivity, 
and ensure data security over any wireless network. Ultimately, Policy 
Management allows IT managers to ensure that wireless network usage 
and performance are aligned with corporate IT policies and ROI goals.  


For example, an administrator can restrict access to specific network 
resources either by network, host (IP) address, or application name.  
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In addition, these access privileges can be dynamically enforced 
depending on the network type, location, and/or time of day that the 
mobile worker is connecting.  


Policies are established centrally on the Mobility server and then 
distributed to individual clients. Companies can enforce IT and 
corporate security policies by assigning rules globally, to workgroups, 
by class of device, or to individual users and devices.  


For applications requiring a hardened router component for mobile 
VPN solutions, Nortel has several partners we work with to deliver 
these solutions. 
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Mobile Applications 


This section identifies available applications and providers for mobile 
applications using the Wireless Broadband network. 


Workforce Automation through Accela 


Like many businesses, government agencies are employing a significant 
number of field personnel. Typically, agencies maintain a staff of field 
inspectors who spend most of their time out of the office, where they 
gather information, complete work orders, and process daily 
inspections using paper-based systems. This approach is inefficient and 
contributes to increased travel time, paperwork backlogs, revenue loss, 
and citizen dissatisfaction.  


Accela’s mobile government solution, Accela Wireless™, empowers an 
agency’s mobile workforce to operate more efficiently by extending 
inspection management capabilities to the field for inspections, code 
enforcement, work orders, service requests, and more. Inspectors can 
run Accela Wireless on a variety of portable platforms including tablet 
PCs, laptops, and handheld pocket PC devices. The application is 
customized to match the agency’s current business processes, allowing 
users to leverage current knowledge as they transition to an automated 
solution.  


Anytime, Anywhere Access   


Accela’s mobile government solution can be deployed over Nortel’s 
wireless broadband network to allow inspectors to process inspections, 
research application data, and retrieve information in real-time. Accela 
Wireless operates in on-line or off-line (store and forward) mode 
without interruptions in data collection or transfer. As inspectors move 
away from hot spots, the application works in off-line mode and data is 
stored locally on their portable device. As inspectors approach a 
wireless hotspot and re-establish connectivity or when they return to 
the office at the end of the day, the application runs in on-line mode 
and data is transferred seamlessly and securely. 


By moving inspectors from the office to the field and giving them the 
proper tools to complete their daily work, government agencies 
minimize travel time for inspectors, eliminate processing delays, 
accelerate revenue collection, and improve citizen satisfaction.  
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Digital Video Surveillance 


Digital Video Surveillance and physical site security are today required 
in many metro areas. Traffic monitoring systems for both traffic 
control and law enforcement purposes are being installed. Taking this 
concept further for law enforcement purposes, many cities are installing 
multi-angle street corner cameras that are directly monitored by the 
local police precinct. This is particularly attractive in high crime areas or 
areas that have relatively lucrative retail establishments. The recent 
events within our schools have highlighted the need for these types of 
capabilities in the districts.  


The Digital Video Surveillance (DVS) application is Nortel’s solution to 
the requirements to protect and enhance public safety for employees 
and citizens on our highways, schools, public parks, government 
buildings and all public spaces from the current anti-terrorist fears, road 
rage and crime to name a few.  


Nortel is in the unique position to provide both the infrastructure and 
applications. Nortel brings industry leading expertise in the design, 
integration and deployment of seamless large and complex end to end 
IP based quality solutions, has a large customer installed base of 
existing security related components (e911, call center, VoIP), is 
supported by a world class services organization, can draw on an 
extensive best in breed partner eco system and provides customers with 
a single point of project contact, coordination and delivery via their 
world class Program Office (PMO).  


Digital Video Surveillance is a flexible and scalable solution that can be 
applied to a single building, a campus, multiple locations, or across a 
city wide deployment with the assistance of our professional services 
group to design, install, and optimize the multiple components required 
to deliver an end to end DVS solution that meets a wide range of 
customer needs. 


Nortel has an extensive portfolio of companies we partner with to 
provide customers with an end-to-end DVS solution. Through our 
partnerships Nortel provides an integrated solution with the latest 
technology innovations in cameras, video management, storage and 
analytical software as well as expertise in design, deployment and 
support. 


A Nortel dedicated Program Office (PMO) provides the oversight and 
coordination to deliver projects on time and on budget by managing 
and reporting on your total schedule, risk, cost, quality, scope and 
resources across all projects. The Nortel PMO provides expertise 
tailored to your business requirements while taking responsibility for all 
projects included in your company, enterprise or program.  


The PMO administers, coordinates and brings together all aspects of 
your implementation including partners under one project and provides 
the extra focus and resources for project management excellence for 
companies of all sizes. A truly effective PMO not only delivers projects 
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on time and on budget, but also ensures that projects are aligned with 
overall business goals to set business strategy in motion and propel 
your business forward. 


Automated Meter Reading through Miltel 


With Wireless Broadband coverage blanketing MBI’s coverage area and 
its member jurisdictions, we believe that automated meter reading, 
location, sensor and RFID services will provide significant benefit to 
residents, businesses and to municipal government. 


Nortel can provide a fixed AMR solution that will provide automated 
reading from every meter in the city, every day.   


Meters can be read at rates from 1 reading per day to as frequent as 288 
readings per day (or every 5 minutes). All readings are automatically 
transmitted from the meter to a centralized management and control 
infrastructure and will eliminate the need to physically visit the meter to 
conduct data logging activities for business and residential meters. The 
costs and time for performing this function (i.e. truck rolls) will be 
eliminated as well.  


A fixed AMR solution removes the human or manual element from 
meter reading and is ideally suited for hard-to-access and hard-to-read 
meters. In fact, the City will have no reason at all to gain physical access 
to the meter to collect a reading. This key benefit not only provides for 
safe, secure, and reliable meter reading but also reduces insurance 
claims and other cost associated with collecting reads while also 
ensuring more accurate billing of services.  Over time, the city should 
see a reduction in operating costs from having fewer truck rolls to 
physically read meters as well as an increase in revenues from the 
deployment of sensor-based meters. 


For Automated Meter Reading applications (utility, parking), Nortel has 
partnered with Miltel to provide this functionality.  We have an 
additional partner, Blue Vector, described in the following section who 
will work in concert with Miltel to deliver a centrally managed solution 
for both AMR and RFID, sensor, and tracking solutions for 
municipalities, when these multiple application solutions are being 
deployed.  


For those instances when a specific utility Meter reading application is 
preferred, Miltel’s Automated Meter Reading devices and network 
management system will be used.   


Miltel is a provider of Automated Meter Reading technology, 
specifically a fixed network system architecture.  Miltel technology is 
multi-utility capable – meaning it supports water/gas/electric meters 
reads. 


Miltel has demonstrated that AMR systems are not systems designed 
merely for meter reading. Based on periodic stream of consumption 
data, the management system is able to provide extensive information 
that not only details updated billing data but also contributes to 
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significant savings on the operational side, and extensive information 
that can make the customer support functions more efficient. 


Miltel’s solution employs State-of-the-Art Wireless Technology with 
450-470 MHz range transmitters passing data to wireless receiver 
modules, either at another metered site, in a central location in the 
Wireless Broadband network or to a repeater unit available to collect 
data outside wireless zone (<5 miles). 


The Miltel central management platform is a standard Windows Based 
OS Server in the customer Data Center which provides a direct link to 
existing billing systems, with automatic conversion for ease of 
deployment.  The system is a full scale database management system 
(SQL) with a GUI Based application interface. 


The Miltel solution provides a revenue share opportunity for WISP 
providers to partner with Utility/Municipalities providing not only 
standard metering services, but also Sub Metering to large complex, 
shopping center & condo environments. 


The Miltel solution is a low cost, flexible deployment utilizing Nortel’s 
Plan and Build Services to design and deploy the solution. 


Location, RFID and Sensor Services 
through Blue Vector 


Further utilization of the Wireless Broadband infrastructure can be 
realized through deployment of location, sensor and RFID services to 
provide new services for tracking and monitoring of equipment, assets, 
vehicles, and even people.  This will increase productivity and 
satisfaction of the city’s residents, businesses as well as municipal 
government. 


Through our partnership with Blue Vector, we offer a single unified 
solution for managing any asset tracking, sensor, or RFID service on 
the network. This includes fleet tracking, yard management, secure site 
access, automated checkout, people tracking, as well as management of 
sensors, video and light boards for parking meters and traffic controls. 


The Nortel unified solution for management of location, RFID and 
sensor services using the Blue Vector X-3000 system together with the 
Nortel Wireless Broadband network. This will allow us to offer the 
town and its businesses a powerful means to innovate, automate and 
dynamically control complete business processes that utilize real-time 
information from RFID, sensor, and location devices.   


In addition to RFID, GPS, and mobile tracking systems, this also 
includes management of any remote sensor device, including 
automated parking meters, light boards for traffic signs, traffic sensors, 
and monitoring equipment can be incorporated into our services using 
this unified architecture. The Nortel – Blue Vector system scales to 
handle any business task and across any geography: 







 
 


Mobile Applications (cont.) 


• Tracking and optimizing mobile asset utilization in a yard and 
across a city 


• Enhancing facility and public campus security with RFID and 
sensory capabilities 


• Automated meter reading for water, utility or other metered 
services 


• Tracking item level inventory in a warehouse or across an entire 
national supply chain 


• Managing city-wide traffic control and emergency messages in 
response to an event 


 
 


Figure 4: One architecture for providing mobile asset tracking 
and managed RFID & sensor services utilizing the Broadband 
Wireless network (WiFi or WiMAX) 


The Blue Vector Edge Manager Appliance (EMA), coupled with a 
Wireless Broadband CPE, acts as a client on the Wireless Broadband 
network.  EMAs can be stationary or mobile. The mobile EMA 
includes a GPS receiver. The EMA communicates with any type of 
device such as RFID readers and other sensor devices over TCP/IP or 
serial line connectivity. The EMA controls the devices and associated 
data-flows. EMA’s are located on the customer premises or on 
customers’ mobile assets. 


The Blue Vector Network Manager Appliance (NMA) communicates 
with assigned EMAs. The NMA distributes the required business rules 
to EMAs that govern device data collection, how device data should be 
combined and distributed, and what constitutes a business event that 
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must be acted on. In this way, thousands of intelligent devices can be 
managed and easily integrated with back end systems.  


A Global Manager Appliance (not shown in the figure above) can be 
encompassed into the architecture to accommodate multiple enterprise 
sites and to enable scalable collection of information from many NMAs 
(thousands) and their assigned RFID/sensor devices (tens of 
thousands).  NMAs are distributed around the provider network are 
connected back to a central GMA. Each NMA talks to the GMA, for 
purposes of exchanging configurations, heartbeats and data. Data 
transmitted to the GMA from a local NMA is sent using a store-and-
forward mechanism for fault tolerance.  


With this approach, we can enable a variety of completely managed 
RFID, location & sensor services to customers.  


Blue Vector’s X-3000 system creates a scalable, automated 
infrastructure that spans the entire network and can be used to manage 
multiple customers across their entire business if desired. It greatly 
simplifies the processes associated with integrating multiple RFID, 
location-based systems and sensor deployments with multiple backend 
business systems, and, subsequently, lowers costs related to the rollout 
and on-going management of larger scale RFID, location and sensor 
installations. This will allow the town’s wireless network to support 
cost-effective RFID, location and sensor services for the town and 
local businesses. 


The Blue Vector X-3000 system is designed to manage thousands of 
independent intelligent devices − including RFID readers, GPS 
receivers, sensors, lights, displays, scales and gates. The X-3000 system 
is vendor agnostic, so, for instance, it can work with all vendors’ RFID 
readers and tags. 


A key feature of the X-3000 system is distribution of processing logic 
to the physical edge of the network. GMAs and NMAs distribute 
business logic to EMAs to control all of the intelligent edge devices 
connected to the EMAs.  Business logic is all centrally configured and 
is automatically distributed to the applicable EMA. In this way, these 
devices can respond to changing situations at the edge in real time, such 
as an RFID-tagged asset entering a non-restricted zone.  


Finally, the X-3000 system integrates with back-office systems. 
Therefore, its data can be used in any existing operations reporting 
applications. If desired, the X-3000 can also offer its own reports for 
real-time data monitoring. These reports are available in the 
Infrastructure Status module of the CMS.  


With the X-3000 system, large-scale, centrally-managed RFID network 
operators can control real-time information about physical assets and 
processes, changing the system’s behaviors quickly and easily from a 
central location to respond to changing business needs.  All this is done 
without expensive refactoring, without time consuming hardware 
upgrades, and without requiring technicians to make changes in the 
field.  The town wireless network service can offer a customer a 
standard set of business logic to govern customer device data flows, or 
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provide services to customize logic to meet a customer’s unique needs. 
Secure device data flows are directed to customer applications or to a 
customer portal managed as part of the town’s wireless network. 


The Blue Vector appliances have pre-configured functionality and are 
Linux based.  This means that all functionality is built into the 
appliances; therefore there is no need to load and install any software.  
Blue Vector’s NMA and GMA were designed to integrate smoothly 
with enterprise applications (e.g., Oracle database application, SAP 
ERP application, Microsoft application). 
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The web-based Configuration Management System (CMS) software 
layer of the X-3000 resides on the Network Manager and Global 
Manager appliances.  The CMS enables not only remote configuration 
and setup of the RFID infrastructure, but also remote monitoring for 
ongoing operations and changing business needs.   


CMS tools, the Configuration Module and the Deployment Module, 
allow a user to set up, configure, deploy, and manage the software that 
controls physical devices, such as the RFID readers, indicator lights, 
photo eye sensors, etc.   


The X-3000 distributes business logic through use of BLOX. BLOX 
are applets of programmatic functionality that encapsulate tactical 
business processes that must be executed at the edge. Lightweight and 
customizable, BLOX allow the RFID, sensor, and location network to 
be customized to any unique business processes and environment.  The 
Blue Vector Configuration Management System (CMS) tools allow 
BLOX to be easily distributed to EMAs and, consequently, applied to 
respective physical edge devices. 


An intelligent system: Sample configurable process rules let the 
system understand the context of information so that it can react 
accordingly 


 


Distribution Centers • Shipping Ops 


• Receiving Ops 


• Authentication 


Warehouse Receiving Ops • Pallet Validation 


• ASN Reconciliation 


• Put Away Verification 


• Pallet Location 


Warehouse Shipping Ops • ASN Generation 


• Tag Validation 


• Notify IT Systems 


Consumable Assets • Item Location 


• Inventory Control 


• Vendor Managed Inventory 


Reusable Assets • Item Tracking Location 


• “Library” Functionality: 


• Security Alarms 
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Analytics/Applications • KPIs – data analytics 


• Counterfeit Detection 


• Fault Detection 


Pharmacies • Receiving Ops 


• Dispensing Equipment 


Retail Store Ops • Smart Shelf 


• Promotional Display Tracking 


• Anti Theft 


• Item Location 


By using a single unified architecture for management of a variety of 
location, sensor, and RFID service on top of the town’s wireless 
network, we believe that we can combine these capabilities almost 
endlessly to provide services that are visible to the town’s citizens. For 
instance, by tracking public transit and school buses, we can assist the 
town in making bus stop arrival times visible to parents and riders using 
their cell phones or PCs to access an Internet portal or even sending 
customized messages to citizens that subscribe to a service to warn 
them when the bus is getting close to their stop or if a particular bus is 
running early or late.  


We can assist MBI to make information on town services much more 
visible to citizens through automation, giving them a better sense of 
how their town is performing. Additionally, through similar services to 
businesses, we can help town businesses to enhance their service to 
customers as well as their own asset utilization and efficiency. We 
believe that having a network and flexible service capability can allow 
us to work with MBI to prove out new innovate services that can 
provide a model for other towns to follow.  


Fleet Tracking and Monitoring through 
Blue Vector 


Nortel partners with Blue Vector to provide Fleet Tracking and 
Monitoring. One of the key location applications for Broadband 
Wireless networks is fleet tracking and monitoring. Nortel’s fleet 
tracking and monitoring solution allows government and businesses to 
collect detailed information from their fleet, perform time-motion 
analytics on the data and begin to optimize fleet operations. Now local 
fleet owners can realize the benefits of fleet management services, such 
as: reduced fuel costs, reduced driving time between appointments 
through route optimization, reduced time spent on fleet administrative 
paperwork, and ability to provide enhanced customer services like 
automated messages.  
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For a completely managed service offered by a Broadband Wireless 
provider, much smaller fleets can take advantage of these savings 
usually only available to larger fleets.  


We can enable a complete solution for managed services to local 
businesses, providing location and telemetric devices for the fleet, 
device management, customized data delivery and automated alarms 
and updates using intelligent business rules. Fleet information can be 
delivered via a secure Internet portal or direct to customer applications.  


Also, using a mobile EMA, we can connect a number of peripheral 
electronic devices that might be located inside the vehicle that we 
would also like to manage information flow from, such as onboard 
medical equipment inside an ambulance. 


Sample target businesses for fleet tracking and monitoring 
services 


Delivery companies like groceries, 
furniture, and home heating fuel  


Services companies like landscaping and 
moving services 


Local in-
house fleets 


Any distribution centers within the 
municipality 


Fire trucks and ambulance 


Street cleaning, snow removal, sanitation 
services  


Postal service 


City service 
vehicles 


Dept of Transportation  


Public transit buses 


School districts 


Intercity bus or train companies  


Public transit 
& buses on 
routes 


Outsourced & charter busing services 


Fleet management services can provide the following benefits and 
more:  
• Reduce fuel costs: monitoring driver habits encourages less 


aggressive driving and more direct route-finding; eliminate fuel 
theft; reduce idling times; monitor personal use; monitor engine 
performance to ensure vehicles are performing in the most fuel-
efficient manner. 


• Reduce unplanned maintenance overtime and engine wear: timely 
warning of maintenance issues ensures that vehicles are properly 
maintained and allows better maintenance planning and scheduling. 


• Reduce administration: automated odometer readings, diagnostics 
and proof of service completion (for instance, that a road had been 
plowed) reduce error and allow staff to focus on other things. 
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• Increase safety and public perception: aggressive driving is reduced 
or eliminated. 


• Increase customer satisfaction and service: ability to provide new 
automated alarms and messages allows accurate and automated 
status updates, customer visibility of delivery times. 


• Automated generation of alarms selected by the fleet owner to 
improve business flow or improve responsiveness. 


• Know and be able to measure the real status and performance of 
your fleet and set measurable objectives for increased performance. 


Location Solutions for Fleet Tracking & Monitoring Services 


Using the Blue Vector X-3000 system with mobile EMAs, we can offer 
completely managed asset tracking and monitoring services via a secure 
customer portal or send location or status data directly to mapping, 
asset management, or fleet tracking applications owned by the 
customer. Mobile EMAs include a GPS device and a choice of 802.11b 
or CDMA-1XRTT radio. EMAs are securely connected to NMAs via 
the Nortel Wireless Broadband network or a cellular provider network 
as a backup connectivity option. NMAs feed the required location, 
telematics and sensor dataflows to fleet tracking applications managed 
by the municipal service provider or the end customer. 


For location services that must incorporate spatial capabilities such as 
ESRI or MapPoint to provide maps, geocoding, content and routing, 
we are bringing together application and integration partners, one is 
AppLocation Systems Inc. AppLocation System Inc offer its Pathfinder 
platform as an application for asset and fleet tracking. Pathfinder has 
been deployed in many telecom environments for managed location-
based services. It provides carrier-level security and auditing 
capabilities, and is designed for carrier grade reliability and availability. 
The Pathfinder platform interfaces with most major spatial mapping 
tools and databases and is specifically designed to allow rapid 
integration with enterprise applications such as maintenance, inventory 
and billing systems. 
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Figure 5: Enhanced location-based services utilizing the unified 
architecture 


Pathfinder is a Java-based multi-purpose wireless and location enabling 
platform that is deployed, managed and controlled by the enterprise or 
an ASP operator to manage location-based services on behalf of their 
clients. Pathfinder is designed to meet the information needs of a 
business that utilizes a mobile workforce and/or fleet.  The platform is 
flexible and can be configured to utilize and extend existing 
applications and infrastructure to minimize deployment costs and 
timeframes.  


Pathfinder provides access to this wireless and location information to 
authorized users and/or “line of business” applications throughout the 
enterprise. 


Pathfinder includes component solutions for: 
• email, SMS and WAP notification service delivery, 
• spatial service integration from one of a variety of sources, 
• a flexible enterprise application interface that allow rapid wireless 


and location enabling of enterprise applications such as CRM, 
order entry & fulfillment, maintenance, billings, and payroll. 


The robust authentication and security components allow selective and 
secure customer access to location information and other status, 
scheduling information which can provide a powerful opportunity to 
differentiate services in a competitive market. 
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Key features of the Pathfinder platform include: 
• Notification Gateways 


− Device and user notifications can be created and sent through 
Pathfinder based on temporal and spatial event triggers.  
Email, SMS and WAP interfaces and gateways are supported.   


− In addition, instant messaging and integrated messaging 
services embedded within applications are also supported via 
Web Services APIs.  


• Spatial Services 
− The AppLocation Pathfinder platform includes mapping 


functionality that allows viewing of unit locations on a dynamic 
map display that allows traditional computer mapping features 
such as zooming, panning and changing displayed map layer 
data.  Additional unit information is displayed including unit 
status, latitude, longitude, last report time, speed, and heading. 


− The proposed map display component could use ESRI, 
AutoDesk, or other existing GIS packages to generate web 
enabled map images.  Or it can also be configured to utilize 
external sources such as Microsoft’s MapPoint web service.  
Either implementation will include street and road networks, 
major facilities and landmarks, and geocode and routing 
services.  The platform mapping features also provide custom 
and dynamic layer generation to support AVL enabled units 
overlaid with differentiation of vehicle types by using different 
icons.    


• Security 
− All applications written on the Pathfinder platform use 


authentication, authorization, and auditing mechanisms built 
into Pathfinder.  Users must log in using a username and 
password.  Additionally, the application will revoke user access 
after a configurable inactivity time to prevent unauthorized 
access. 


− Pathfinder stores its location and telemetric data in a protected 
database that requires a minimum of username, password 
authentication.  In addition access to the database is restricted 
to the servers that host Pathfinder.   


• Reporting and Playback/History 
− Pathfinder supports a wide range of reporting requirements 


including detailed, transaction and access based reports, trip 
and stop reporting or exception, fuel tax, status or event 
reports. 


− Pathfinder integrates historical and real-time location 
information to efficiently enable enterprises to review their 
operations at regular intervals.  Historical location records can 
be accessed through spatial services or reports to support 
general time/space analysis, trip reporting, and customer billing 
validation or regulatory agency compliance. 
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− Pathfinder can easily be integrated into existing LOB 
applications to improve or extend their current reporting 
capabilities.  Pathfinder supports Oracle, MS SQL Server, and 
PostgreSQL databases or can be configured to also provide 
reporting independently of existing applications. 


Sample Location/RFID/Sensor services: Yard Management, 
Inventory, Asset management, & Site Access Services  


Government or business entities that have large outdoor spaces may 
also benefit from being able to track people and assets within their 
campus or compound, called yard management services. The 
Broadband Wireless network can provide secure wireless coverage for 
these outdoor spaces to provide comprehensive yard management 
services or just basic connectivity for any 802.11-enabled device within 
the space. Trucks or any other mobile asset or person can also be 
tracked and monitored inside a yard or when entering or exiting, for 
improved yard utilization, asset visibility, locating people, and for theft 
deterrence. 


Sample target businesses for yard management services 


Distribution centers, logistics companies 


Bus companies 


Locating trucks, 
containers 


DOT depots 


Tracking large 
mobile assets 


Airports, seaports 


Events Locating people 


Theme parks, attractions, city-wide tourist 
location services 


Benefits of yard management services to end customers: 
• Improved asset utilization: Where is the nearest available baggage 


cart?  How long are assets idle? 
• Improved yard utilization: Which parking spots are available? Who 


parked in the wrong spot?  
• Enhanced customer and local tourist service: Which restaurants are 


close to my current location and what kind of food do they serve? 
• Improved efficiency: Where is truck xyz? Where is container 123? 


Which truck is in the wrong lane? 
• Real-time time-and-motion studies for fuel and time savings or 


visibility of customer behavior: How much are paths overlapping? 
Where do people congregate? 


With the same unified architecture, we can also offer a variety of 
inventory, asset management, and site access services using RFID and 
sensors for businesses and for the town. We provide an integrated 
portal solution that can be placed at any chokepoint, such as gate 
entry/exit points, cargo docking bays, room entryways.  
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Wireless network coverage is utilized to provide connectivity or fully 
managed services for chokepoint portals that are within the Broadband 
Wireless service area. In addition, by using stacked chokepoints, assets 
can be located or managed by zone. Using portals at chokepoints, any 
information associated with an asset can be collected when the asset 
goes through the chokepoint. This could be information on its identity 
and current status, using RFID and sensors or telemetric data, or could 
also include any information collected since the asset last went through 
the chokepoint.  


Customers subscribing to services enabled by this RFID and sensor 
solution can save significant operations and capital costs through 
improved utilization of shared assets, improved visibility of inventory, 
ability to monitor the environment of sensitive assets and inventory, 
ability to quickly locate people and assets quickly when needed, 
automation of administrative processes, and theft deterrence. 


Sample target businesses for asset management, inventory & 
site access services 


Distribution centers, logistics companies


Airports, seaports 


Public utility, oil & gas facilities 


Secure access: 
Truck gate in/out 


Oil & gas facilities 


Customs & border protection Secure access: 
Truck id, contents, 
weight Weigh stations 


City government depot, Dept of 
Transportation depot 


Retail stores (shopping carts), Hospitals 
(wheelchairs, etc) 


Asset management: 
Shared or high-
value assets in/out 


Businesses with laptops 


Prisons 


Patients and staff in hospitals, mines, 
teachers in schools 


Asset management: 
People tracking 


Museums 


Retail distribution centers, grocery 
stores, pharmacies 


CPG, Pharmaceuticals, and electronics 
manufacturing 


Inventory 
management: Pallet 
in/out 


Hospitals 


Reusable containers for chemicals Inventory 
management: 
Container in/out Beer distribution (kegs) 


Inventory mgmt: 
Auto-checkout 


Libraries 
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Sample benefits to end customers include the automation of security 
and business processes: 
• Enhanced efficiency of security processes: Is driver tag xyz allowed 


access? Is driver xyz expected to be bringing container with tag abc 
today? Which lane should driver xyz with container abc be directed 
to? 


• Improved efficiency of business processes: How many containers 
have been returned and must be cleaned in order to meet customer 
requirements today? 


• Reduced theft: A chainsaw or laptop is leaving the yard—is it with 
an employee —who? How many wheelchairs left the building and 
need to be retrieved? 


• Improved inventory visibility: What are the contents of pallet 123? 
Was pallet 123 expected today? When do the contents of pallet 123 
expire? Which order should these pallets be opened? What 
departments do the contents of these pallets go to? 


• Improved asset utilization: Which bus is still in the yard? Did the 
bus have any fuel when it last entered the yard?  


• Improved safety and security: Which room did the teacher that 
called 911 using her SIP wireless phone enter? Is that person 
allowed access to area z? 


• Post time-and-motion studies for fuel and time savings: Which 
route did the delivery truck take today and how much fuel did that 
use, how does that compare to other routes? 


• Post proof of performance: Which streets were cleaned? How 
many buses were on time? 


• For customers that are already subscribing to fleet management 
and/or yard management services, addition of a chokepoint 
solution at the entrance/exit of a yard or depot is highly 
complementary and can provide additional control of assets.  


• These asset tracking, RFID and sensor services are just some 
examples of the many services that we can develop in partnership 
with MBI. 


Inventory, Asset Management, and Site 
Access Services through Blue Vector 


Nortel partners with Blue Vector to provide Inventory, Asset 
Management, and Site Access Services. 


Our chokepoint architecture can be customized to provide a variety of 
inventory, asset management, and site access services. We provide an 
integrated portal solution that can be placed at any chokepoint, such as 
gate entry/exit points, cargo docking bays, room entryways.  
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Broadband Wireless service providers can leverage their wireless 
network coverage to provide connectivity or fully managed services for 
chokepoint portals that are within their service area. In addition, by 
using stacked chokepoints, assets can be located or managed by zone. 


Each portal includes a Blue Vector Edge Manager Appliance and RFID 
reader, and is prepped with power and a wired or wireless 802.11 
Ethernet network connection. Each fixed portal is bolted into the floor 
as close to a wall as possible, and is typically protected by a bollard. 
Mobile readers can be placed in hardened enclosures and subsequently 
mounted on forklifts or other cargo transport vehicles.   


RFID readers and tags come from various vendors:  Symbol, Alien 
Technologies, Intelleflex, Identec, ThingMagic.  RFID tags come in 
various types (passive, semi-passive, active) and form factors (badge, 
square, rectangle, low profile label).  It is not uncommon for a business 
to deploy different types of RFID tags for different purposes.   


This will become a normal operations practice as RFID processes enjoy 
greater adoption. Even in the near term, businesses will need a system 
that helps to manage growing heterogeneous RFID and sensory device 
deployments.  This solution will support any reader and tag vendor or 
type, and still allow us to provide comprehensive managed services to 
businesses and the town.  


RFID tags are placed on containers, pallets, vehicles, or people that will 
be going through the chokepoints. The strategic portal point 
placements are referred hereto as ‘points of automation’ (POAs).  Note 
that POAs are points where RFID reads will take place.  However, 
POAs are also points where specific business processes can be applied; 
thus automating each point and not just simply reading an RFID tag.   
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Figure 6: Chokepoint solutions for managed RFID, sensor, and 
zone location services utilizing the unified architecture 
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Executive Overview 


Introduction 


As a leader in wireless technology for over a decade, with over 1,500 
wireless patents globally and significant investments in R&D, Nortel’s 
wireless technology enhances the human experience, ignites global 
commerce, and secures and protects the world’s most critical 
information. Nortel’s wireless solutions deliver optimized networks, 
advanced technologies, and simplified service and application delivery 
to increase operator revenues and decrease operational costs. 
Leveraging our expertise in the wireless industry, Nortel’s innovative 
solutions and platforms are designed to support all major wireless 
technologies -- GSM/GPRS/EDGE/UMTS, CDMA/CDMA2000 
1X/1xEV-DO, WLAN, WiMAX -- and to deliver the advanced 
multimedia communications end-users demand. 


 
Nortel delivers wireless 
networks to customers 
around the globe in over 
70 countries, with 
networks deployed in 6 
out of the 7 continents to 
over 300 wireless 
networks. 


Nortel delivers wireless networks to customers around the globe. We 
provide solutions to over 70 of the world's countries with networks 
deployed in 6 out of the 7 continents to over 300 wireless networks. As 
a global leader, we support billions of calls and hundreds of millions of 
users.  


These wireless networks and solutions can be deployed and managed 
by Nortel’s Global Services organization. Nortel President and CEO, 
Mike Zafirovski, stated in March 2006, "We have identified services as 
one of the key strategic areas to drive our business momentum and 
growth.” Our proposal provides details regarding our Services 
capabilities, specifically addressing our Managed Services and Support 
Services which ensure that our customers will be in a position to rapidly 
and effectively implement and manage their network infrastructures, 
services and applications for their end-user clients. 


Today, Nortel is the only WiMAX vendor to deliver a breadth of 
solutions for both Fixed and Mobile WiMAX.  Once a Service Provider 
Partner has been mutually agreed upon, Nortel will deliver an end-to-
end WiMAX solution to meet the following objectives: 


• Develop a robust, affordable broadband infrastructure that reaches 
un served citizens and businesses in western MA. 


• Create Partnerships with one or more private sector service 
providers that make broadband available at price points that are 
consistent with markets in eastern Massachusetts and capable of 
uniquely positioning the region for enhanced service and 
bandwidth offerings. 
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• Build a network that: 


− Supports business, residential, and government services. 


− Is in part or whole available to other commercial providers at 
wholesale market prices. 


− Has a sustainable business model in which the service provider 
is able to continually reinvest without the need for additional 
capital from the Commonwealth. 


− Leverages the greatest amount of additional capital possible, 
whether private, federal, or other. The Broadband Institute 
seeks significant private and other public investment to 
participate alongside its own capital. 


− Incorporates a solution that applies public investment to those 
elements which align with the Broadband Institute’s intent to 
own long ived, strategic, and enduring assets. 


The information included with these responses is based on Nortel and 
the MBI engaging a mutually acceptable Service Provider partner that 
will deliver an end to end solution utilizing Nortel’s products, solutions, 
and services.  The end result will be a configurable, scalable, and 
flexible solution which will meet the evolving needs of the MBI. 


 


Nortel is committed at all 
levels to the development 
of market-leading 
broadband wireless 
solutions, and will 
continue to invest and 
develop partnerships in 
support of this effort. 


This RFI Response includes: 


• A point by point response to the MBI’s questions 


• Technology overviews of: 


− Nortel’s Fixed WiMAX solution 


− Mobile WiMAX offer 


• Overview information on Nortel’s Services capabilities. 


 


Commitment to Industry Standards-Based Solutions 


Nortel is committed to the continuing evolution of the wireless 
broadband industry and its increasing role in communication networks.   
Nortel is a principal member of all the relevant Wireless and IMS 
standards bodies, and promotes interoperability and certification of 
broadband wireless products for delivery of faster, more affordable 
data, voice and video services for businesses and consumers.  
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Investment in Technology and Partnerships 


Through investments and technology development, Nortel has been, 
and will continue to be, a big proponent of broadband wireless 
technology.  Our business partnerships permit us to deliver new 
solutions on a timely basis that meet technology requirements as well as 
providing Nortel world wide support and integration capabilities.  
Going beyond simple joint selling agreements, these partnerships are 
focused on ensuring that our Broadband Wireless Solutions will deliver 
the requirements of a carrier-class solution while supporting multiple 
media services, including voice, data and video.   


Strong industry partnerships are essential when new or emerging 
technologies are deployed.  By working with industry leaders and 
partners, Nortel can accelerate the deployment to ensure proper time to 
market is achieved. As such, Nortel is working closely with the industry 
leaders and various ODMs to ensure a fully compatible end-to-end 
network is achieved. Also, from an IMS perspective, Nortel is working 
with various industry partners such as Broadsoft, Sylantro, Mobile 
Tornado, Sonim, SS8, Glenayre and many others to deliver a complete 
turnkey solution. 


 


Fixed WiMAX 


Nortel supports the Fixed WiMAX standard. 802.16-2004 or 802.16d 
or 16d, also called Fixed WiMAX, delivers inexpensive, plentiful 
bandwidth to homes and businesses where terrestrial bandwidth is 
limited or non-existent today. It is also the perfect solution to solve 
today’s last mile access problem.   


Nortel has selected AirSpan as a partner to deliver Fixed WiMAX 
access solutions in the 3.5, 4.9, 5.4 & 5.8 GHz spectrum range.  The 
emphasis is on cost-effective, flexible deployment options that have the 
service quality to support all types of applications across a fixed 
wireless network. 


Nortel has a comprehensive end-to-end solution set, including: 


• A full suite of fixed CPE 


• Base Station Radio (BSR) in 1 to 6 sector configurations 


• Core and Aggregation routers 


• EMS 1000 Element Management System 


• Full suite of Global Services 
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Nortel delivers first WiMAX network in Canada 


Nortel supplied Netago Wireless with the Fixed WiMAX technology 
and expertise to deliver a fixed broadband solution into 8,000 square 
miles of often inhospitable terrain in Alberta Canada. The network 
provides citizens in this rural area wireless broadband access to online 
business tools, educational opportunities, and a wealth of entertainment 
options. 


  


Mobile WiMAX 


Nortel supports the Mobile WiMAX standard.  IEEE 802.16-2005 or 
802.16e or 16e, also called Mobile WiMAX, delivers all of the benefits 
that Fixed WiMAX offers with the added value of support for mobile 
devices, and thus will evolve as a super-set of today’s standards with the 
flexibility of application in either fixed or mobile environments.  Mobile 
WiMAX also delivers significant improvements in speed, throughput 
and capacity that will enable real-time services and bandwidth-intensive 
applications and services such as streaming music and video, video 
surveillance, Voice over IP (VoIP) and video conferencing. 


 


Nortel’s high-
performance, end-to-
end WiMAX solution 
will meet the MBI’s 
objective to reach un
served citizens and 
businesses in western 
MA. 


Nortel is focused on delivering the right technology to fit the MBI’s 
requirements.  We deliver Mobile WiMAX access solutions in the 2.5 
GHz, 3.5 GHz and 2.3 GHz spectrum ranges, with our primary focus 
on 2.5 GHz and 3.5 GHz.  Our emphasis continues to be on high 
performance, flexible deployment options, cost-efficient scaling and 
service quality to support all types of applications across both fixed and 
mobile environments. 


Nortel has a comprehensive end-to-end solution set, including: 


• A full suite of fixed and mobile CPE 


• Macro Base Station options, including conventional indoor and 
outdoor, Tower Top Low Noise Amplifiers (TTLNA), Remote 
Radio Head (RRH), and zero footprint Micro 


• ASN Gateway in standard and Micro format, supporting profile A 
initially, then profile C, as required by the WiMAX Forum. 


• Core and Aggregation routers 


• NMS 5000 Network Management System with standard 
northbound interfaces for OSS integration 


• All non-IMS CSN components, including AAA, DNS/DHCP and 
Home Agent (HA) 
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• Backhaul options, including Ethernet (optical or copper), 
Microwave, and a unique In-Band backhaul solution using WiMAX 
spectrum when available (future) 


• Full IMS core infrastructure, including Application Servers 


• Full suite of Global Services 
 


Dominican Republic goes mobile 
with Nortel WiMAX  
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Wind Telecom will use Nortel’s 
MIMO-powered WiMAX solutions to 
deliver services such as VoIP, video-
streaming, and mobile broadband, to 
help bridge the digital divide in the 
Dominican Republic. 


 
 


“Nortel’s WiMAX solution 
allows us to achieve the 
goal of affordable 
broadband for both 
business and individual 
customers.” 


Manuel Bonilla 
CEO, Wind Telecom 


 
 


Nortel’s Mobile WiMAX Solution Highlights 


High Performance 


Nortel’s high-performance WiMAX portfolio enables the MBI to 
achieve the lowest possible cost per megabit performance.  Nortel’s 
many years of experience in wireless radio design, and MIMO and 
OFDM technologies has allowed us to combine our already state-of-
the-art radio technology with leading-edge MIMO and OFDM 
innovations to create the most advanced radio platform in the market.  
Optimized for 1 Carrier 3 Sector (1C-3S) 2x2 MIMO, each transmit 
chain supports 14.3W Downlink (DL) power at the antenna port 
(28.6W/sector), has an available Tower Top LNA to boost receive 
sensitivity by 3dB on the Uplink (UL) increasing coverage and utilizes 
standard low-cost, cross-polar antennas.  Nortel’s MIMO supports 
both STTD (matrix A) for range improvement on the DL of 3dB, and 
Spatial Multiplexing (matrix B) for 2x capacity improvement.  Nortel 
has also pioneered UL Collaborative MIMO, which improves UL 
capacity by as much as 80% by sharing a MIMO channel between two 
single antenna devices.   


Performance continues at the ASG with two options, a standard ASG 
5000 and a micro ASG 5100 version, that scale from 30 – 1,000 BTS 
and support up to 15GB/s of throughput (increasing to 24GB/s in a 
subsequent release).  Capacity and connectivity are provisioned 
separately, providing the MBI the ability to optimize your network 
configuration for both performance and cost.   
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Delivering Fixed Services over Mobile WiMAX 


Currently, Nortel supports the ability to disable mobility at the ASN 
Gateway (ASG), which effectively turns off the hand-off capability at 
all sites on that ASG.  This restricts a potentially mobile device like a 
PCMCIA card from moving from cell to cell in a mobile fashion, but 
does not inhibit access in any way.   


As an enhancement to this mobility control, Nortel is currently working 
with our AAA partner to develop a mechanism whereby the AAA 
returns a list of base stations during a subscriber’s authentication reply.  
This list of base stations would be used by the ASG/BTS to determine 
whether a subscriber is allowed service on their serving BTS or whether 
their traffic should be blocked. 


 
Standards Based 


As a principal member of the WiMAX Forum™, Nortel continues to 
design our WiMAX portfolio to adhere to open, standard interfaces to 
allow and promote interoperability.  This enables the rapid certification 
of infrastructure and broadband wireless products to drive more 
affordable data, voice and video services. 


 
Nortel is leading contributor to 
and is committed to WiMAX 
Standards 


A central aspect of Nortel’s product strategy is delivering the WiMAX 
Forum’s WAVE 2 certification requirements.  With release 1.0 of our 
product, we are already 77% compliant with WAVE 2 Phase 1 
requirements, and expect to achieve 100% compliance with release 2.  


Nortel is a leader in MIMO.  We presently hold more MIMO patents 
than any other company and we continue to drive the WIMAX and 
LTE standards community towards MIMO evolution with our Closed 
LOOP MIMO proposal.  We’ve focused on delivering MIMO as the 
key enabler to the high-throughput potential of WiMAX and as such, 
our release 1 BTS hardware is all MIMO ready.   


However, the WiMAX Forum includes Beam Forming as part of Wave 
2 Phase 2 specifications.  Nortel embraces Digital Beam Forming as it 
can be used in conjunction with MIMO and in certain instances will 
provide additional advantages to the operator.  For instance, a narrow 
beam may provide capacity gains at the cell edge for fixed users.  


Nortel has had experience with AAS / Beam forming for many years 
and is using this experience to deliver the right solution for WiMAX. 


We look forward to working with the MBI to better understand their 
plans and to providing the best solution for the MBI’s needs. 
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Quality of Service 


Nortel is focused on enabling our WiMAX network to support all types 
of applications requiring varying levels of QOS.  Nortel supports all 
five levels of QOS over the air as defined by the WiMAX Forum, 
including BE, nrtPS, rtPS, ertPS and UGS.  We also support a complete 
end-to-end strategy for QOS, including backhaul, CSN and application 
server components to ensure the best possible service level for the 
MBI’s customers. 


 
WiMAX Ecosystem 


With WiMAX, Nortel has made a unique and substantial commitment 
to delivering a complete portfolio of devices.  As of release 1.2, our 
MIMO release, Nortel is directly providing Nortel/LG-branded 
devices.  We are coordinating this development through our Terminals 
Center of Excellence in Taiwan, which works closely with many chipset 
and ODM manufacturers.  Nortel is highly diversified in terms of the 
number of chipset and ODM partners we are working with, including 
Intel, Sequans, Beceem, Kyocera, Quanta, Foxconn and others.  This 
allows us to deliver not only solid value in our branded products, but 
flexible IOT supporting a wide array of products.   


Power Amplifier Efficiency 


Nortel’s patented Power amplifier (PA) technology and software 
defined radio allows the BTS to transmit high RF Power while 
consuming the least amount of power with high efficiency PA, 
providing as high as 50% savings in power consumption when 
contrasted with competitive solutions, lowering the operating expenses 
substantially. Nortel’s Superior radio technology exceeds the regulatory 
RF emissions specifications lowering the risk for service providers by 
minimizing the interference caused by the system and also immune to 
interference created by other systems in the field.  


BTS Modular Architecture 


Nortel’s Next Generation BTS Architecture that provide high 
performance and high power packed into a lightweight and small (1.55 
Cu Ft) base station which has a modular design providing deployment 
flexibility and scalable capacity for growth. Nortel’s modular BTS 
builds on field-proven elements, combining them with state of the art 
signal processing and radio capabilities to deliver order-of-magnitude 
improvements in network performance. Whether indoor, outdoor, wall 
mounted or stacked, this Next Generation architecture and design 
provides maximum savings for service providers while protecting the 
investment as the networks grows.  
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WiMAX Relays, PicoCells and FemtoCells  


As the WiMAX industry initial roll-outs occur and the BTS Technology 
continues to evolve Nortel will be extending their WiMAX coverage 
through a portfolio of WiMAX 16j relays, PicoCells and FemtoCells.  
These products will become a focus for the selected Service Providers 
to as they look for a cost effective way to extend WiMAX coverage. 


The MBI will be interested in these products as a way of dealing with 
coverage issues in small towns such as Middlefield. For example, a local 
residence or a local business could deploy a small FemtoCell to provide 
service inside the house or business.  The Service Provider could 
consider deploying a PicoCell inside the town or use a 16j Relay to 
“boost” coverage in the town. 


Although these products are not here today, they are in the Plan of 
Intent and will certainly be useful to both the MBI and the Service 
Provider. 


Nortel is committed to working with our partners and with the MBI to 
explore the benefits these solutions can provide. 


Key Nortel WiMAX accomplishments 


Key Nortel WiMAX accomplishments include: 


• Nortel’s implementation of MIMO technology was adopted by the 
WiMAX industry and embedded in the IEEE 802.16-2005 
WiMAX standard.  Nortel owns over 70 WiMAX patents and has 
made 164 contributions to the 802.16 standard, including 57 for 
MIMO alone. 


• Six announced WiMAX trials and wins in progress across the globe 
in North America, Latin America, Europe and Asia.  


• Demonstrated handoff of calls among CDMA, UMTS and 
WiMAX at 3G World Congress in Barcelona – 2006.  


• World’s First demonstration of IPTV over WiMAX with IMS Core 
at WiMAX World, Boston.  


• World’s First demonstration of Collaborative MIMO in Nortel’s 
Advanced Technology Lab.  


• Nortel and Toshiba Corporation announced an agreement for the 
joint development of mobile WiMAX base stations for Japanese 
and global markets.  


• Nortel established the benchmark for IOT at a recent plugfest by 
demonstrating MIMO A&B with four major device and chipset 
vendors, and SISO IOT with 12 device and nine chipset vendors.  
Nortel is now in high demand as an IOT partner. 
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• FairPoint chooses Nortel. This Fixed WiMAX deployment is the 
largest announced to date in the US and is being deployed in Q4 
2008.  


− The company’s fixed WiMAX network will save costs by using 
a cost-effective spectrum for transmitting its wireless services, 
eliminating the need to purchase or lease specially licensed 
spectrum for its network.  


− The WiMAX network will provide subscribers, some of whom 
live in rural areas and have never before been served by 
broadband, with the speedy connectivity needed for 
bandwidth-intense applications like VoIP, streaming video and 
online gaming.  


− Therefore, Nortel helps to bridge the ‘Digital Divide’ for these 
rural areas in Northern New England, which are currently 
underserved or served by dial up only. 


 


Nortel’s Global Services Deliver 


Implementing major networks in new technologies can be a daunting 
prospect for all but the largest organizations and is always a major 
distraction from any Carrier's core business focus of marketing the 
Services and gaining new customers. When the technology is new, and 
skills and knowledge of the new technology are in short supply, then 
this 'distraction' can be a major obstacle to adoption and a major risk to 
ultimate success. 


Nortel Global Services is dedicated to ensuring a smooth introduction 
for your business and has a range of services to assist your needs. 


Nortel has extensive 
experience in deploying 


large-scale wireless 
networks nationwide. 


Nortel’s Global Services organization supports customers with multi-
vendor and multi-technology networks by offering a services portfolio 
addressing business critical implementation, maintenance, managed and 
application services needs. 


Nortel’s Global Services organization provides a wide range of 
comprehensive “solution level” services customized to your explicit 
business requirements.  These services are designed to speed time to 
market, improve ROI, reduce capital expenditures and free your 
resources to focus on more strategic activities.  Additionally, our 
Managed and Support Services provide ongoing network support and 
evolution, matched to your specific business needs. 


Nortel’s Global Services portfolio includes: 


• Advisory Services 


• Project Management 


• Network Design 


• Solution Validation 
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• Engineering 


• Installation and Commissioning 


• Integration and Acceptance 


In short, Nortel’s Global Services team can assist The MBI with the 
planning and deployment of WiMAX networks either in-province or 
out-of-province. 


 


Conclusion 


Nortel appreciates the opportunity to participate in the MBI’s 
evaluation of Broadband Wireless (WiMAX).  We would be pleased to 
present our response to the Call for Solutions RFI in person, in 
addition to answering any questions or providing clarifications that may 
have arisen during your analysis of our response.    


We understand the challenges that lie ahead and are recognized as a 
leader in deploying new networks throughout the world.  Nortel’s 
innovative technology and vast superior service offerings will ensure 
that the project will successfully provide higher performance, lower 
capital expenditures and reduced operational expenses. The MBI will 
enjoy a Best in Class solution. 


 


Nortel is committed to the 
MBI’s success and looks 


forward to implementing a 
winning solution. 


We feel that Nortel is in a unique position to provide the best value to 
the MBI.  With our large Service Provider customer base, Nortel has 
proven that our solutions which have been installed in our Service 
Provider customer’s networks deliver the highest-quality, most cost-
effective solution.  Our strengths in the areas of VoIP, PSTN, CDMA, 
LTE and IMS further reinforce Nortel as a compelling WiMAX 
partner.  


The information included with this proposal contains Nortel’s 
responses to each of the RFI questions.  Where applicable, further 
detail has been provided in corresponding documents, which are clearly 
labeled in the Attachments of our response.  


In closing, we encourage you to examine the benefits that our proposal 
will bring to the MBI. We thank you for your consideration in 
reviewing our response and look forward to meeting with your 
evaluation team to further explain our responses and advance our 
business relationship. 


 
 
 


Material contained herein regarding product(s) contains forward-looking information and the 
final product(s), including without limitation, the design, configuration, capabilities, features 
and technical specifications of the product(s), may differ materially from this presentation.  
The information contained herein is provided "as is" without any representation or warranty 
of any kind and any reliance upon this document shall be at your own risk.  
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Key Questions for Respondents 


The Institute wishes to understand different conceptual approaches to 
solving the broadband availability problems in western Massachusetts, 
keeping in mind the stated goals and objectives listed above. Specifically, 
the MBI is interested in an approach that weighs any potential 
tradeoffs that may need to be made in meeting the stated goals and 
objectives. The “Solutions” should describe the most appropriate 
technical and business models that can meet these goals as well as clearly 
demonstrate the economic feasibility and sustainability. Respondents 
should articulate the following: 


 


TECHNICAL MODEL AND APPROACH   


• What technical approach is most appropriate and why?  


Nortel Response: 


Solution Overview 


WiMAX (Worldwide Interoperability for Microwave Access) is an 
exciting new technology that delivers carrier class, high-speed, wireless 
broadband at a much lower cost than cellular and over a much greater 
range than WiFi. WiMAX delivers not just significant improvements in 
speed, throughput and capacity to home and small business users, but 
also enables portable and mobile services to laptops and handheld 
devices. The appeal of WiMAX systems lies in the fact that they can be 
applied to a host of applications offered by a range of different 
providers – including cellular operators, wireline carriers, cable 
operators, MSOs and new entrants. 


WiMAX makes new performance levels and new provider economics 
possible, transforming the business case for deployment of broadband 
wireless access. It creates the environment for high quality, multi-
megabit services to be delivered to end users more cost effectively by 
creating a global marketplace and a framework for inspiring innovation. 
Nortel provides an end-to-end solution for fixed broadband wireless 
access applications. The WiMAX 1000 portfolio is highly scalable and 
secure, and supports services for consumers, Small Office Home 
Office (SOHO) users, Small and Medium Enterprise (SME) owners, 
and operators looking to deliver residential service, wireless backhaul or 
last mile access. Fixed WiMAX is ideally suited for: 


• Broadband access to underserved areas and extending DSL/cable 
modem services to rural areas  


• Replacing more expensive means of Broadband access such as 
DSL, cable modem services, and satellite TV. 
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• Backhauling traffic for wireless service providers or cable operators 
at a reduced cost 


• Interconnecting and backhauling WiFi hot zones built on Nortel’s 
Wireless Mesh Network solution 


WiMAX delivers non-line-of-site (NLOS) coverage using outdoor 
transmitters mounted on towers or rooftops to deliver multi-megabit 
service in both urban and rural environments. WiMAX has two 
options: 


• Fixed WiMAX is based on the standard IEEE 802.16-2004 or 
802.16d, and  


• Mobile WiMAX is based on IEEE 802.16-2005 or 802.16e that 
supports both fixed and mobile usage. 


Each option offers distinct advantages to operators looking to deploy 
wireless broadband networks. 


Fixed WiMAX will deliver cheap, plentiful bandwidth to homes and 
businesses in markets where terrestrial bandwidth is limited or 
nonexistent today. WiMAX 802.16e will deliver all of the benefits that 
fixed WiMAX offers with the added value of support for mobile 
devices, and thus it will evolve as a super-set of today’s standards with 
the flexibility of application in either fixed or mobile environments.  
Fixed WiMAX accommodates operation in licensed and unlicensed 
band operation (3.3- 3.6GHz, 3.65GHz, 4.9GHz, 5.4GHz, 5.8GHz and  
more to follow), whereas, so far, Mobile WiMAX operation requires 
licensed spectrum 2.3 GHz, 2.5 GHz, and 3.5 GHz frequency bands. 


6


WiMAX 1000: A Complete Fixed WiMAX Portfolio


Multiple BTS’s, CPE’s, WiMAX and WiFi, Management and Configuration 
System, Antenna Selection, powering options, cabling, lightning and surge 


protection, a complete ecosystem under one portfolio!
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Mobile WiMAX 


Nortel and its partners are at the forefront of the development of 
standards-based WiMAX 802.16e solutions embodying both MIMO 
and Beam-Forming technologies.  These two solutions have been 
integrated to deliver the most efficient coverage and capacity available 
for high-performance, wide-area wireless networks appropriate for 
small, medium, and larger communities.  


Mobile WiMAX delivers significant improvements in speed, 
throughput and capacity that will enable real-time services and 
bandwidth-intensive applications and services such as streaming music 
and video, video surveillance, Voice over IP (VoIP) and video 
conferencing. 


Nortel offers a wide range of configurations, such as omni-directional 
to 6-sector configurations. Since we have developed a whole ecosystem 
around this new technology, we can offer our customers an integrated 
end-to-end WiMAX solution that includes not only the Radio Access 
Network but also the Core network, the Transport network (Backhaul), 
the Management system, the Subscriber terminals, the Application 
Servers, and a complete portfolio of services. 


 


 


Figure: Nortel WiMAX 802.16e solution 
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Nortel’s vision is to leverage its WiMAX solution to enable the mission 
critical and secure applications for Enterprises and the high coverage 
and bandwidth needs of consumers, wherever they may be. With the 
#1 VoIP solution globally and a leading suite of Enterprise solutions, 
including a Unified Communications portfolio in collaboration with 
Microsoft, Nortel is in the unique position to deliver solutions and 
applications to consumers and enterprises alike that drive traffic on 
WiMAX networks. 


In executing this vision, WiMAX operators globally have shared with 
us their pain points: performance, end-to-end solution integration, 
device options and flexibility/lower total cost of ownership. Here’s 
how Nortel is addressing these challenges: 


Performance --Customers require a solution that can provide high 
speed broadband coverage along with the ability to deliver significant 
capacity as the number of subscribers and usage grows. Nortel’s 
solution is up to the challenge. With its advance antenna technology, it 
provides up to 80% greater coverage for consumers than some of its 
competitors which equates up to 30% fewer cell sites from an 
operator’s perspective. In addition, Nortel offers both beamforming 
and MIMO, two powerful antenna techniques, which double the 
number of subscribers in a single cell and overall capacity when 
compared with a standard SISO offering. Lastly, Nortel offers a 
redundant and highly scalable solution for the ASN Gateway, delivering 
up to 20 times the BTS capacity and throughput of competing 
solutions in 1/9th the size, which when combined with Nortel’s 
backhaul solution can smoothly handle the traffic expected on the 
WiMAX network.   


End-to-End Solution Integration — As a leading systems integrator in 
the 2G and 3G markets, Nortel has 16 years of experience across all 
wireless technologies and has designed and implemented over 300 
networks across 50 countries. Nortel offers a complete end-to-end 
solution including devices, network and IP core infrastructure, 
backhaul, applications, professional services and Enterprise. WiMAX is 
an enabler of the applications that operators will offer consumers and 
enterprises. Nortel is the only vendor in the WiMAX industry with the 
#1 VoIP portfolio globally (also the #1 application requested by 
operators and consumers) as well as a leading-edge portfolio in 
Enterprise. 


Variety of WiMAX devices — Nortel delivers our WiMAX solution 
with Wave 2 devices. We will be offering our customers a variety of 
WiMAX devices consisting of PCMCIA Cards, USB Adapters, Indoor 
Gateways and Outdoor Gateways that support the 2.3, 2.5 and 3.5 
GHz frequency band. Nortel’s WiMAX devices will provide greater 
performance in terms of increased coverage and higher capacity needed 
for basic broadband connection to delivery of bandwidth hungry 
applications such as VoIP and video. Our open, multi-vendor approach 
provides our customers with solution options. We are working with 
best-of-breed vendors such as; Beceem, Sequans and Intel for chips, 
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Accton and Quanta for devices, and many others to ensure that devices 
work with our WiMAX network infrastructure.  


Flexibility, Lower Total Cost of Ownership — Nortel’s WiMAX 
solution is exceptionally versatile, enabling different types and sizes of 
deployments. The access portfolio scales from 1 – 6 sectors and offers 
a configurable TDD ratio. Nortel is also the only vendor with both a 
distributed and centralized network architecture offering for fixed and 
nomadic applications, as well as fully mobile service offerings including 
wide area mobility. Lastly, delivering up to 30% fewer cell sites and a 
smaller ASG offering translates into lower capital and operational 
expenses for operators and a lower cost of ownership. 


 


• What specific services and product offerings will be available 
beyond entry level, commercial Internet access (e.g. video, 
telephony)? 


Nortel Response: 


Nortel’s Fixed Broadband Wireless solution allows the opportunity for 
Municipalities and Enterprise customers within the Wireless Coverage 
area to transform their voice communications with the power of Voice 
over Internet Protocol (VoIP) and Multimedia Communications 
Services.  These new services, enabled by Nortel Multimedia 
Communication Servers, allow people to communicate as never before, 
enhancing productivity, mobility and personalization. 


These products are the leading example of the power of IP Telephony 
to date because they utilize commercially available hardware and open-
standards software to unite voice communications with next-generation 
applications such as Instant Messaging, video conferencing and file 
sharing. By funneling all incoming and outgoing messages through one 
network and one interface, users get more control over 
communications — essential to managing time more efficiently. 


Our Call Server and Multimedia Application Server build on Nortel’s 
extensive expertise in developing mission-critical VoIP systems that 
deliver true carrier-grade reliability, scalability and manageability. One 
of the key capabilities of Nortel’s platform is that the services are 
independent of the access technology, so they can be delivered across 
multiple carrier and enterprise networks, allowing WISP partners to 
deliver hosted services to a multitude of customers from one central 
application server location.   


Additionally, VoIP and Multimedia services are available through 
Nortel as a hosted offer, capable of being resold by our WISP partners 
on a price per seat basis, limiting the capital outlay required to deliver 
these services. 
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Mobile WiMAX 


The end-to-end and proven nature of Nortel’s WiMAX offering is 
reinforced through the integration of Nortel’s market-leading Voice 
over IP (VoIP) and IMS-based solutions. These include the widely 
deployed Communication and Application Servers that position Nortel 
as the global leader in VoIP soft switching. Nortel is leveraging its 
Carrier VoIP portfolio to deliver VoIP over WiMAX with seamless 
mobility as part of pre-IMS and IMS compliant architectures. 


The integration of WiMAX with an IMS ‘ecosystem’ provides a 
powerful core that becomes the gateway to new multimedia subscriber 
services such as music, video, gaming, presence and many other 
consumer and enterprise applications. In addition to VoIP, Nortel's 
applications offering includes solutions that provide innovative 
revenue-generating opportunities like Unified Communications, SMB 
(Small Medium Business), Digital Video Surveillance, Video 
conference, and others. Anchoring WiMAX access to Nortel’s 
converged core through the CSN also presents countless Fixed Mobile 
Convergence (FMC) options for seamless, access-independent services 
across WiMAX, Wi-Fi and cellular technologies.  


 


• What service and speed levels are achievable with your conceptual 
approach? 


Nortel Response:   


Some of the key benefits of Nortel’s WiMAX solution include high 
data rates, low installation and operation costs, mobility, quality of 
service (QoS), and security. A few factors impacting speed levels could 
be RF receive levels, channel size, the number of subscribers, spectrum, 
frequency, and TDD ratio. 


The Fixed WiMAX solution is designed to support many usage 
applications, including enterprise, rural and infill applications, 
particularly in unlicensed spectrum as the base station radiates within 
recognized EiRP (define) limits. Some key features of the Nortel 
portfolio include: 


• Point-to-multipoint access and point to-point backhaul  


• Burst-by-burst adaptive modulation and error correction 


• High performance radios 


• High spectral efficiency 


• Low latency radio interface for real-time applications like voice and 
video 


• Self-install Indoor Subscriber Terminals (EasyST) and Outdoor 
Subscriber Terminals (ProST) for flexible deployment options 


• Receive/Transmit diversity to improve link budget 
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• Full IEEE 802.16 QoS/service classes 


• User friendly Element Management System to manage the WiMAX 
network elements. 


Mobile WiMAX enables connections at high data rates. A key 
component for delivering high data rates is the antenna technology 
called multiple input multiple output (MIMO). 


Coverage - Mobile WiMAX offers line of sight (LOS) coverage for 
long range transmission and excellent non line of sight (NLOS) 
coverage. NLOS advantages include coverage of wide area, few BS, 
simple radio frequency planning, short towers, and fast install times for 
customer premises equipment (CPE).  MIMO is very important to 
NLOS operation because it provides spatial diversity in addition to the 
OFDMA time-frequency diversity. Mobile WiMAX is able to deliver 
broad bandwidth in an NLOS environment.  


Quality of Service - Quality of service (QoS) defines transmission 
ordering and scheduling on the air interface. Mobile WiMAX supports 
two scheduling types specified by the WiMAX 802.16e-2005 standard. 
Unsolicited grant service (UGS) - designed to support real-time data 
streams consisting of fixed-size data packets issued at periodic intervals, 
and Best effort (BE) -  which is designed to support data streams for 
which no minimum service level is required and which can be handled 
on a space available-basis. 


 
 


BUSINESS MODEL AND APPROACH   


• What business models should be used or considered in the 
deployment of broadband? 


Nortel is responding to this RFP as an end-to-end solution provider 
that would include hardware, software and end-to-end services. If 
selected as a vendor of choice, a service provider partner will be chosen 
and a sustainable business model will be presented. 


Nortel’s Fixed WiMAX network Solution will save costs by using free, 
publicly available spectrum for transmitting its wireless services, 
eliminating the need to purchase or lease specially licensed spectrum for 
its network. For example, Nortel’s fixed WiMAX solution uses 
industry-leading technology from Airspan to run securely on the 3.65 
GHz spectrum, an unlicensed spectrum band available in the United 
States.   


Nortel’s Mobile WiMAX solution is an IP-based wireless system that 
delivers significant improvements in coverage and speeds over legacy 
networks. These powerful attributes enable the next generation of 
converged voice, video, data and multimedia services to address the 
communication, business and entertainment needs of today and 
tomorrow. Existing service providers and new entrants are deploying 
WiMAX-based networks to redefine the end-user experience with real-
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time, bandwidth-intensive applications such as streaming music and 
video, video surveillance, and combined voice and video 
communications. 


Please refer to the Services Attachment for Design and Deploy service 
information. 


 


• What conditions and services are necessary for a sustainable 
business model? 


Nortel Response: Nortel is responding to this RFP as an end-to-end 
solution provider that would include hardware, software and end-to-
end services. If selected as a vendor of choice, a service provider 
partner will be chosen and a sustainable business model will be 
presented. 


Nortel’s experience in deploying leading edge technologies gives us a 
distinct advantage in the marketplace, speed to market due to our 
skilled resources to plan and build, and in some cases, operate the 
network, as well as coordination and rigorous interoperability testing of 
our various partners to offer users a distinctly higher quality experience 
than our competitors are able to provide. 


Building a network is one thing. Finding a way to profit from that 
network can be a bit more challenging. Building a wireless 
infrastructure to provide data and voice services is an impressive start, 
but serious consideration should be given to adding additional revenue 
generating applications that can increase overall take rates and customer 
satisfaction levels. Experience has shown us that an additional 25% to 
35% of top line revenue can be captured with the right balance of 
applications.  


 


• What are the implications of mandating that the Broadband 
Institute’s expenditures be used to fund a network that is in part 
or whole available to other commercial providers at wholesale 
market pricing? How should those wholesale market prices be set? 


Nortel Response:  It is Nortel's experience, that offering a wholesale 
network is easily accomplished technically, but more difficult to make 
successful on a commercial basis. In areas where there are a number of 
existing service providers, resale of a high quality wholesale network's 
bandwidth will be quickly accomplished. If there are few (or zero) 
existing service providers, the viability of the network should be 
evaluated on it's own merits as a stand alone, direct to the end-
customer entity, as the costs to implement and maintain an "open" 
network will far outweigh the benefit to the Broadband Institute's 
serving public. 


In order to properly set wholesale market prices, a better understanding 
of the competitive environment will be needed. This is an area in which 
Nortel has extensive experience and will be willing to provide direction 
once more of the variables are known. 
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SERVICE AREA 


• Can your conceptual approach reach all un-served citizens in 
western Massachusetts? 


Nortel Response: Conceptually, Nortel’s approach can reach all un-
served citizens in western Massachusetts. However, this will be a 
business decision that MBI and the service provider partner will have 
to evaluate. MBI will need to consider what percentage of the citizens it 
wishes to cover.  Please see the response below for more information. 


  


• If your conceptual approach can not reach all un-served citizens of 
western Massachusetts, in what towns and areas would you expect 
to deploy a broadband network, and what percentage of households 
would you anticipate serving? 


Nortel Response:  Further analysis is required to determine in which 
areas Nortel would deploy a broadband network. 


Nortel has the capability to perform this type of analysis and would be 
happy to work with MBI before the RFP is released. 


Nortel’s Consulting Services group provides services to help clients 
solve business, technology, and operations challenges related to 
strategy, planning, and the implementation of change. The Consulting 
Services group is comprised of a global team of skilled resources and 
specialized partners that provide a unique combination of management 
consulting skills and in-depth technology knowledge. 


For companies investigating entering wireless and broadband 
businesses, Nortel has seen such companies encountering various 
business, technology, and operations challenges. Nortel assists 
companies with these types of challenges, often as part of a holistic 
planning effort that occurs well in advance (e.g., 9 to 18 months) of any 
equipment decision or deployment effort and that addresses and 
balances the special considerations of wireless and broadband 
businesses. 


Services provided to clients are highly customized and vary widely, but 
in the broadband wireless space, the following consulting services are 
common: 


Business Consulting 


• Business Plan and Wireless Strategy including spectrum 
requirements, services workshops, best practices reviews, business 
model definition, and rollup of marketing, technology, operations, 
and financial considerations in business plan documentation 
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• Services Roadmap assessing service prioritization, proposed 
wireless services and interrelationships, target roadmap, roll-out 
strategies, high-level pricing models, per-service demand forecast 
that accounts for market growth, market penetration, service 
acceptance, and partnership landscape analysis 


• Marketing and Sales Plan including detailed market analysis that 
refines customer, competition, and company analysis to develop 
tactical marketing and sales plans for pricing, product, placement, 
and promotion 


• Financial Modelling including network and operational costs, 
revenue, componentization of full proformas by application versus 
core, funding requirements, sensitivity and scenario analysis, and 
benchmarking 


• Marketing and Sales Plan Execution Support (also known as 
MarketForce services) including allocated marketing support for 
execution activities such as market messaging, customized 
collateral, sales tools, sales training, customer events 


Technology Consulting 


• Network Assessment through workshops, interviews on current 
network architecture and service offerings, and inventory and audit 
activities 


• Network and Technology Requirements such as spectrum, 
subscriber bandwidth requirements, radio site coverage and 
capacity, site requirements, technology development, and core 
infrastructure for future needs 


• Applications Requirements through Nortel’s extensive resources 
and experience to develop and analyze technology options such as 
service level control (e.g., for data access tiers or packages), VoIP, 
streaming video, mobility services, data content, tenant metering, 
backup and route diversity, hotspots, etc. 


• Network & Technology Roadmap Strategy tailored for the 
needs of the organization’s unique situation in terms of specifying 
the time sequencing and organization of architecture and 
technology requirements (across network, devices, applications) 


Operations Consulting 


• Operations Assessment including current operations systems, 
organizational capabilities, and processes and procedures 


• Operations Requirements and Strategy including future 
evolution of network interfacing, systems and integration, 
organization, and process and services requirement (including any 
interrelationships with customers and partners). 


• Operational Transformation developing plans and processes to 
transition the organization (e.g., to handle wireless or multiplay 
implications about fulfilment, assurance, billing) 
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PARTNERSHIPS 


• Could your organization provide end-to-end services or would it 
partner with other organizations? 


Nortel Response:  


Yes, Nortel can act as the prime contractor to provide an end-to-end 
solution. It will enable the service provider to deliver both public and 
private services on a single network to improve service efficiency, 
enhance employee productivity, expand economic development and 
reduce operations costs. 


For specific applications that are requested, Nortel can provide 3rd 
party agreements.  Please refer to Attachment B which identifies 
application partners whom we support to deliver enhanced services for 
the network. Nortel would be pleased to work with any application 
vendor a service provider may choose to engage, to deliver a seamlessly 
integrated solution.   


Nortel has relationships established with hundreds of Partners across 
North America. Through our Partnership Program we leverage 
expertise so that Nortel can provide a full end-to-end solution (services 
and product) that will support the buildout and on-going support of a 
Wireless Infrastructure. 


 


• How would you envision and arrange such partnerships? 


Nortel Response: Nortel has a large partnership program in place today 
where we leverage the expertise, applications and products required to 
deliver and support Wireless infrastructure solutions. These 
partnerships are developed and managed via our Supply Chain 
Operations processes; these are standard operating processes at Nortel. 


 


• What role should the Broadband Institute play with regard to 
inducing or enabling the formation of partnerships? 


Nortel Response: 


MBI should participate in the recommendation and approval of the 
service provider and application partnerships.  
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FINANCING 


• What long-lived assets would it be appropriate for the state to 
invest in, and which privately-owned assets will complement that 
state investment? 


Nortel Response: 


A few assets worth investing in are towers and fiber loops. 


In Nortel’s experience, in cases where the service provider can not 
make a business case to deploy fixed infrastructure, it makes sense for a 
public entity to invest in fiber loops and towers, which in turn can be 
leased to multiple service providers over time. 


Nortel is responding to this RFP as a manufacturer of hardware and 
software. If selected as a vendor of choice, a service provider partner 
will be introduced to address this question. 


 


• What investment structure is appropriate and why? 


Nortel Response: 


Nortel is responding to this RFP as a manufacturer of hardware and 
software. If selected as a vendor of choice, a service provider partner 
will be introduced to address this question. 


 


• How and on what terms should the Broadband Institute structure 
the deployment of the publicly owned assets for use by 
participants? 


Nortel Response: 


Nortel is responding to this RFP as a manufacturer of hardware and 
software. If selected as a vendor of choice, a service provider partner 
will be introduced to address this question. 


 


• What is your perception of the Broadband Institute’s financing 
structure for investing in and owning assets required to serve un-
served areas of the Commonwealth? 


Nortel Response: 


Nortel is responding to this RFP as a manufacturer of hardware and 
software. If selected as a vendor of choice, a service provider partner 
will be introduced to address this question. 
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• What other sources of capital are available to support your 
conceptual model? How much capital is required to implement the 
proposed conceptual approach? 


Nortel Response: 


Nortel is responding to this RFP as a manufacturer of hardware and 
software. If selected as a vendor of choice, a service provider partner 
will be introduced to address this question. 


 


• What experience do you have in raising capital from these 
alternative sources? 


Nortel Response: 


Nortel has experience in areas of raising capital for service providers, 
but would prefer not to engage those sources until the RFP stage. 


 


PUBLIC ROLE  


• How should the performance of the Broadband Institute’s 
investments be monitored? 


Nortel Response:  


Nortel is responding to this RFP as an end-to-end solution provider 
that would include hardware, software and end-to-end services. If 
selected as a vendor of choice, a service provider partner will be chosen 
that can address this question. 


 


• What reporting requirements are appropriate for service providers?  


Nortel Response: 


Nortel is responding to this RFP as an end-to-end solution provider 
that would include hardware, software and end-to-end services. If 
selected as a vendor of choice, a service provider partner will be chosen 
that can address this question. 


  


• What public sector demand evaluation and stimulation efforts are 
appropriate? 


Nortel Response: 


This will vary depending upon local conditions in the areas to be 
serviced. Nortel would be happy to provide a greater level of specific 
advice on this topic once a service provider partner has been fully 
vetted.  


 







 


The Massachusetts Broadband Institute Call for Solutions 
Page 24 


Nortel Networks Confidential 


OTHER 


• What provisions should be included in the agreements to build the 
necessary infrastructure? 


Nortel Response: 


Nortel and its partners are able to offer a complete suite of deployment 
and project management services which may be used as a framework 
for these agreements. Specific timelines and responsibilities will be 
determined at the appropriate time. 


 


• What provisions should be included in the agreements governing 
the use of the infrastructure? 


Nortel Response: 


Nortel and its partners are able to offer a complete suite of deployment 
and project management services which may be used as a framework 
for these agreements. Specific timelines and responsibilities will be 
determined at the appropriate time. 


For information on the design and deploy services, please refer to 
Attachment A. 


 


• What are the essential questions that must be resolved for the 
respondent so as to better inform them on the applicability of 
various solutions? 


Nortel Response: 


The Nortel Solution is dependent upon what type of Spectrum and 
how much is available to MBI in Western Mass. There are a number of 
RF related questions that would need to be answered, such as tower 
heights, indoor vs outdoor, etc. 


In certain areas fiber may be needed for backhaul solutions, in which 
case Nortel would need to know the proximity of fiber locations to un-
served markets. 


Nortel would be happy to consult with MBI to help sort through the 
important questions they may have. 


 


• What are the non financial constraints to network deployment?  


Nortel Response: 


Some constraints worth considering may be Product and Spectrum 
availability, or the network deployment time frame.   
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• What information can you provide to give the Institute a better 
understanding of where specifically broadband is currently available 
and where it is soon-to-be available? 


Nortel Response:  


Once a vendor has been chosen, in conjunction with RFP stage, we can 
then provide MBI a more detailed view of where broadband is 
deployed in Western mass. 


Nortel continues to demonstrate its leadership in WiMAX, by 
combining leading-edge technology with the highest quality of 
applications and services to create the right end-to-end solution for any 
operator. FairPoint’s Fixed WiMAX deployment is the largest 
announced to date in the US and is being deployed in Q4 2008. The 
company’s fixed WiMAX network will save costs by using a cost-
effective spectrum for transmitting its wireless services, eliminating the 
need to purchase or lease specially licensed spectrum for its network. 
The WiMAX network will provide subscribers, some of whom live in 
rural areas and have never before been served by broadband, with the 
speedy connectivity needed for bandwidth-intense applications like 
VoIP, streaming video and online gaming. Therefore, Nortel helps to 
bridge the ‘Digital Divide’ for these rural areas in Northern New 
England, which are currently underserved or served by dial up only. 


In many rural areas, people who want high-speed Internet access have 
only one option: relatively slow and expensive satellite dishes. Now 
parts of rural Vermont could get a new choice.  For example, FairPoint 
has 300,000 phone customers in Vermont, most of whom it acquired 
from Verizon Communications Inc. this year. Three-quarters of them 
will have access to broadband by the end of the year through their 
phone lines. But some phone lines in rural areas extend so far from the 
phone company's base that the DSL broadband signal doesn't reach the 
subscriber. For those, FairPoint plans to use wireless WiMAX 
equipment from Nortel Networks and Airspan Networks Inc. 


 


• Are there other deployments or models used in other areas of the 
country or globe that could be applicable to the situation and 
challenges in western MA? 


Nortel Response: 


Sprint Nextel formally began service in September in 
the Baltimore metro area, with coverage extending from Waverly to 
Fairfield, and pockets as far out as Georgetown and Bel Air North.  


The company is at least a month ahead of its internal schedule for 
deploying WiMAX access points with nodes already running in 
Baltimore, Chicago and Washington, D.C. Sprint has also begun 
installing equipment in Boston, Philadelphia and Dallas/Fort Worth. 
The average download speed of the service is expected to be between 3 
to 5 Mbps, and the company plans to have a range of devices available 
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when Xohm launched in September including, modems from Zyxel 
and ZTE, a PC card from Samsung, and Nokia's WiMAX tablet. 


With most American mobile data networks busy trying to deliver third-
generation (3G) mobile wireless access to traveling businesspeople, 
Sprint's newly launched Xohm service takes a giant step forward by 
offering America's first 4G system. Based on WiMAX technology, it 
can deliver broadband data speeds to notebooks, Internet tablets and 
eventually smartphones.  


The location-aware technology will be available on a wide range of 
products using the Xohm network from laptops to mobile handsets to 
car navigation systems and even digital camera's. 


Sprint is also making the application programming interfaces for 
XOHM available so that developers can create new services for Xohm 
devices. 


The specific location-based services that will be available at launch 
include: uLocate Communications, which will offer its Buddy Beacon 
technology for tracking friends as well as its Where platform for 
accessing local information about restaurants, news, events and 
weather; Yelp, which provides local business reviews of restaurants, 
doctors, and more; Eventful, which offers local event listings with a 
map view; Topix, which provides local news; Navteq, which offers real 
time local traffic information; Accuweather, which offers local weather; 
and Google, which will offer its local search. 


Texas based AMA/TechTel is perhaps the largest broadband wireless 
carrier in the US with over 8,700 broadband fixed wireless customers. 
It adds about 200 new wireless subscribers monthly. Today 
AMA/TechTel is also a competitive local exchange carrier (CLEC) 
with some 30,000 total subscribers on voice, dial, wireless and other 
services. It owns a multi-dwelling-unit (MDU) company and a 
structured cabling service. 


AMA/TechTel’s network of 100 markets spans more than 25,000 
square miles of both metropolitan and ultra rural markets as small as 21 
households and as big as 200,000. It holds no licensed spectrum, 
although it would be interested if such were available. It heavily 
invested in voice over Internet Protocol (VoIP) service and uses 
wireless gear from Alvarion, Motorola, Aperto, Ceragon, Avantri, 
Axxcelera and others---the bulk being Alvarion product. 


CommSpeed also has a large broadband wireless carrier in the US, they 
are based in Northern Arizona, and is primarily a licensed band carrier.  
It sports over 6,000 subscribers served by a network encompassing 
27,000 square miles it is very representative of a larger licensed band 
rural carrier. 


Until recently the company continued to field first generation 2.5 GHz 
licensed band gear, partly because its geography (low tree cover and 
advantageous high-ground relay sites) made it very tenable. 



http://reviews.cnet.com/8301-12261_7-9907141-51.html

http://www.computerworld.com/action/article.do?command=viewArticleBasic&articleId=9115780

http://www.computerworld.com/action/article.do?command=viewArticleBasic&articleId=87555
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However, the company controls licenses in the Midwest where tree 
cover is a significant issue. Currently CommSpeed uses 5.8 GHz 
unlicensed spectrum for backhaul with licensed at the edge. 


Comstar-United TeleSystems, Russia's leading integrated 
telecommunications service provider, announced in August 2008 that it 
has chosen Nortel's mobile WiMAX  solution for its network in 
Moscow. The new Comstar WiMAX wireless broadband network will 
provide users with high-speed Internet access to support mobile 
applications. Comstar will use WiMAX to provide mobile Internet 
services throughout the city, giving its subscribers broadband access 
similar to their wireline home services. Comstar subscribers will be able 
to use the mobile WiMAX network to access popular e-mail clients and 
on-line games or catch up with friends using social networking sites. 


 
 



http://www.nortel.com/wimax



