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Cover Letter{ TC "Cover Letter" \f C \l "1" } 
November 14, 2019 

Keith Hinton 
Santa Rosa Police Department 
965 Sonoma Ave 
Santa Rosa, CA 95404 

Subject:  TDMA Infrastructure & Subscribers 

Dear Keith Hinton: 

Motorola Solutions, Inc. (“Motorola Solutions”) is pleased to have the opportunity to provide 
the Santa Rosa Police Department with quality communications equipment and services. 
The Motorola Solutions project team has taken great care to propose a solution that will 
meet your needs and provide unsurpassed value.  

To best meet the functional and operational specifications of this solicitation, Motorola 
Solutions’ response includes a combination of hardware, software, and services. 
Specifically, this solution provides: 

 P25 ASTRO 25 TDMA 3-site Simulcast Cell

 (275) APX 8000 Portables

 (140) APX 8500 Mobiles

 Optional Device Management Services Offer (DMSO)

This proposal will be incorporated into Amendment #1 to the existing agreement between 
Motorola Solutions and the City of Santa Rosa dated December 21, 2018. This proposal 
shall remain valid until December 20, 2019. Any questions can be directed to your 
Manufacturer’s Representative Greg Weisman at (707) 805-6097 or your Motorola 
Solutions Account Executive, Bill Vlahandreas, at (707) 321-7007.

We thank you for the opportunity to furnish Santa Rosa Police Department with “best in 
class” solutions and we hope to strengthen our relationship by implementing this project. 
Our goal is to provide you with the best products and services available in the 
communications industry.  

Sincerely, 
Motorola Solutions, Inc. 

Micah Applewhite 
Territory Vice President 
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SECTION 1 

SYSTEM DESCRIPTION 
1.1 ASTRO 25 INFRASTRUCTURE 

Motorola is pleased to provide the City of Santa Rosa with our next generation ASTRO 25 
digital P25 trunked radio system solution. 

This solution provides the means for the City of Santa Rosa public safety users the ability to 
migrate from their current analog UHF conventional system to a new digital 700 MHz 
trunked system.  This system allows for improved capabilities including encryption, data and 
numerous other applications while maintaining the reliability the city and users have come to 
expect from Motorola.  

ASTRO 25 offers Santa Rosa a Project 25 (P25), 
standards-based Internet Protocol (IP) solution with 
a flexible, modular network. 

ASTRO 25 can expand to accommodate additional 
radio users, increased geographic coverage, 
enhanced data applications, and connectivity to 
other networks, ensuring efficient and cost- effective 
communications for decades to come. 

ASTRO 25 also provides advanced call processing 
capabilities designed to meet the needs of public 
safety. On an ASTRO 25 network, first responders 
can share voice and data communications between 
members of the same team, across an agency, or 
among different agencies.  

The system’s P25-compliant IV&D operation allows data traffic to travel seamlessly over the 
ASTRO 25 radio system, improving in-field efficiency and providing a platform for additional 
capabilities. 

By creating a data transport layer capable of supporting both industry-standard IP and 
customer-developed applications, IV&D will provide Santa Rosa with a number of important 
benefits: 

 Conserves valuable airtime.

 Increases communications accuracy.

 The ability to automatically get the location of an officer when they press the emergency
button

Because ASTRO 25 automatically prioritizes voice communications over data transmissions, 
first responders will always be able to transmit and receive mission-critical communications. 
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1.2 SYSTEM ARCHITECTURE 
The proposed system design leverages the existing City of Santa Rosa P25 Master Site 
equipment and MCC7500 IP dispatch console.  This approach allows for the continued use 
of the conventional UHF operation as Santa Rosa migrates new radios users to the new 
P25 trunked solution. During the design process Motorola evaluated the existing equipment 
locations used by the City and based on the current conditions and space available and as a 
result are using the Bethlehem site located in downtown Santa Rosa and a new location 
located on the Eastern ridge of the City called Barham that overlooks Fountain Grove and 
Highway 12. In addition Motorola has included the option to include the R5 Skyfarm water 
tank location as an optional 3rd site location in the design. The R5 location provides fill in 
coverage along the Mark West Spring Road area that is in a bowl and limits the coverage 
due to the terrain. Motorola has provided the predicted coverage maps for the two, three 
and mobile coverage to allow the City to evaluate the coverage using these locations 
identified in the design.The proposed 700MHz trunking simulcast subsystem is comprised of 
the following two site locations with the optional R5 Skyfarm water tank location as a 
potential third site: 

 Bethlehem (Tupper Street) site: 38°26'13.82"N, 122°42'27.77"W

 Barham site : 38° 30' 32'' N,  38° 30' 32'' N

 Optional R5 Skyfarm site: 38°29'52.05"N, 122°43'19.31"W

The RF site locations that make up the Simulcast cell require a connection between all of 
the sites as well as the existing Master Site located at the Police Department.  

Motorola has based the proposed design on the estimated 500 users or less, this proposed 
simulcast cell includes 5 total 700MHz TDMA Base radios. TDMA provides a better use of 
the RF spectrum than the previous FDMA technology. Excluding the control channel, Each 
TDMA channel provides two talk paths, this design provides 8 total talkpaths or channels, on 
the Santa Rosa trunked system.  
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Figure 1-1: System Overview Diagram 

The System provides increased reliability through the deployment of a new Nokia Loop 
microwave design, redundant switches and routers hardware as well as implementation of 
IP-based technology that inherently provides increased system resiliency. 

The proposed simulcast solution for Santa Rosa includes the following summary of 
equipment: 

 Two (2) SRX1500 Core Routers  

 Two (2) simulcast subsites with the following equipment: 

 One (1) 700 MHz Motorola Expandable Site Subsystems (ESS) supporting the following 
channels/talk-paths: 

 (1) Trunked Control Channel 

 (4) P25 Phase 2 TDMA Channels 

 6-Channel Combiner 

 6-Channel Multicoupler 

 Transmit Filter 

 One (1) Tower-Top Amplifiers. 

 One (1) 700 MHz Transmit Antennas. 

 One (1) 700 MHz Receive Antennas. 

 200 feet of 7/8" Coaxial cable. 
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 200 feet of 1/2" Coaxial cable.

 Two (2) Juniper SRX345 Site Gateways.

 ASTRO Core Site Licensing for one (1) TDMA repeater site.

 Site Spares.

Our proposed solution includes the following simulcast prime site related components: 

 Two (2) SRX1500s and Two (2) 24-Port switches to connect the Simulcast Prime to the
RF subsites

 Two (2) SRX1500s and Two (2) 24-Port switches to connect the Simulcast Prime to the
7.18 ASTRO L Core at SRPD

 Spares

Our proposed simulcast subsite solution includes the optional R5 Skyfarm for Santa Rosa 
includes the following summary of equipment: 

 One (1) 700 MHz Motorola Expandable Site Subsystem (ESS) supporting the following
channels/talk-paths:

 (1) Trunked Control Channel

 (5) P25 Phase 2 TDMA Channels

 6-Channel Combiner

 6-Channel Multicoupler

 Transmit Filter

 One (1) Tower-Top Amplifier.

 One (1) 700 MHz Transmit Antenna.

 One (1) 700 MHz Receive Antenna.

 200 feet of 7/8" Coaxial cable (for a 700 MHz repeater site antenna run of 150’).

 200 feet of 1/2" Coaxial cable (for a TTA test line run of 150').

 Two (2) Juniper SRX345 Site Gateways.

 ASTRO Core Site Licensing for one (1) TDMA repeater site.

Our proposed solution includes the following subscribers: 

 (275) Santa Rosa PD APX Portables

 Model APX 8  000 Model 1.5 

 Frequency Bands – 7/800 and UHF

 ASTRO P25 TDMA Trunking Operation (Includes Analog Conventional Operation)

 Programming over P25 (OTAP)

 AES Encryption

 Wifi Capability

 3 Year Essential Service Package

 Wired RSM

 Radio Management

 (200) Single Unit Impres 2 Portable Chargers

 (15) Multi-Unit Impres 2 Portable Chargers

 (140) Santa Rosa PD APX Remote Mount Mobiles

 Model APX 8500 Mid Power

 Frequency Bands – 7/800 and VHF

 ASTRO P25 TDMA Trunking Operation (Includes Analog Conventional Operation)

 Programming over P25 (OTAP)

 O5 Control Head
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 AES Encryption

 All Band Antenna

 GPS/Wifi Antenna

 Palm Microphone

 Auxiliary Speaker

 Radio Management

 3 Year Essential Service Package

The existing “master site”—at the Santa Rosa Police Department where the current core 
equipment is located—provides a central point of control for the operation of the radio 
communication system. The system administrators will have access to the hardware and 
software components that control call processing, network management, and system 
configuration using remote network management clients. 

Common Server Architecture (CSA) reduces physical space and individual component 
requirements at the master site by using Virtual Management Servers (VMSs) to host server 
applications in a Virtual Machine (VM) environment. 

The standard Simulcast prime site architecture supports redundancy to protect against 
single points of failure that may occur within the prime site, however, it does not account for 
events that could knock out an entire prime site (e.g., prime site location being destroyed 
intentionally by fire or natural disaster).  

The Simulcast Sites provides simultaneous broadcast of the same voice or message from 
multiple transmitters on the same frequency. Simulcast sites provide consistent 
communications throughout large geographical areas, such as a large city, metropolitan 
area, county, or country. 

The architecture of a simulcast cell includes a simulcast prime site, which controls the cell 
and communicates with the system’s master site, and one or more simulcast remote sites, 
which provide simulcast coverage to users. Because each simulcast cell operates like a 
single-site system, City users benefit from simplified roaming and talkgroup configurations. 

1.3 SYSTEM COVERAGE 
Below are coverage maps for the following configurations: 

 Two site 95% CAR DAQ 3.4 Portable Round Trip on hip- on street coverage

 Three site 95% CAR DAQ 3.4 Portable Round Trip on hip- on street coverage

 Two site 95% CAR DAQ 3.4 Mobile Round Trip on street coverage
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Figure 1-2: Two Site PORTABLE round trip coverage on Hip- on Street 
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Figure 1-3: Three Site PORTABLE Round Trip coverage on hip- On Street
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Figure 1-4: Two Site MOBILE Round Trip coverage
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1.4 SYSTEM VOICE AND DATA ENCRYPTION 
The system supports end-to-end encryption using the AES encryption algorithm to ensure 
that only authorized radios can listen to encrypted transmissions on the network. The Mobile 
and Portable subscribers included in this proposal are equipped with the AES encryption 
option. 

The Advanced Encryption Standard (AES) is an improvement over Data Encryption 
Standard (DES) algorithms and uses keys of 128, 192, or 256 bits to encrypt blocks of 128-
bit traffic. The Motorola Solutions secure voice solution uses a 256- bit key. 

1.5 SYSTEM CYBERSECURITY 
In addition to system-level security capabilities, ASTRO 25 includes a robust set of 
cybersecurity service standards that will provide communications continuity and security for 
the system, such as: 

 Centralized Authentication – Provides one control point for identification, authentication, 
and authorization services, using Centralized Authentication, Authorization, and 
Accounting (AAA) with Active Directory (AD) for all Windows, Solaris and Linux 
platforms. Remote Authentication Dial-In User Service (RADIUS) extends the service to 
infrastructure network devices. 

 Secure Network Communications – Provides secure point-to-point connections between 
two different machines through Secure Shell (SSH). 

 Secure Network Management – Secures network traffic between network managers and 
SNMPv3-enabled elements through the inherent authentication and encryption 
capabilities of SNMPv3. 

 Router Access Control Lists (ACLs) – Ensure that only authorized traffic can traverse the 
network by filtering traffic at core, exit, gateway, and site routers. 

 Ethernet Switch Port Security – Prevents unauthorized access to the system through the 
ports on a network switch by providing an additional layer of security at the physical 
location of the equipment. 

 Secure Software Download (SWDL) – Ensures that transfer operations are 
authenticated and encrypted, based on the Secure File-Transfer Protocol (SFTP), 
impeding interception of transmissions by unauthorized devices. 

 Backup and Recovery – Enables the quick restoration of system devices under failure 
conditions through the centralized management of data backup and restore operations. 

 Transparent Element Hardening – Removes nonessential tools, services, and utilities 
from the Windows Operating System, which could be used by an attacker to gain 
unauthorized access to system settings or data. 

1.6 SYSTEM VOICE COMMUNICATIONS MANAGEMENT 
The successful completion of calls is a vital factor in the ASTRO 25 radio system design. 
Targeting communications is important for both privacy and efficiency. Some information 
may be sensitive and intended for a specific person, while other information may be 
important for an entire group of radio users. Communications that are relevant for one group 
should not distract another group, and some radio users may need priority over other radio 
users when the system is busy. 
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The proposed design includes a collection of features to maximize communications 
availability, target and prioritize communications, and minimize the effort required by radio 
users to complete calls. 

The zone controller manages call processing in the system. If a zone controller failure 
prevents channel requests from being acknowledged, the Automatic Retry feature will 
continue sending channel requests from the individual user radio until the request is 
acknowledged, or until a total of 16 automatic retries occur. If a radio user presses the push-
to-talk (PTT) button and fails to find an open channel, Busy Queuing/Call Back will deliver a 
busy tone and place the call into a busy queue. As channels become available, they will be 
assigned to calls in the queue using pre-assigned priority levels. Radio users will be notified 
of the assigned channel through a call- back tone. 

To ensure uninterrupted communications, Recent User Priority will give priority over other 
radio users to radio users who have been recently assigned a voice channel. Recent User 
Priority will provide priority system access for up to 10 seconds between transmissions to a 
talkgroup engaged in a conversation. With Continuous Assignment Updating, the control 
channel will continue to transmit the channel assignment for as long as a talkgroup is using 
an assigned channel. This ensures a radio just coming into service will be sent to the 
appropriate voice channel to join the rest of its talkgroup. Radio Talkgroup Muting will allow 
the radio user to mute all voice traffic for the currently selected talkgroup, including 
emergency voice received. The radio can be automatically unmuted by the dispatch 
operator or another radio user by sending the muted radio a Call Alert. 

The system provides the City with 10 Priority Levels, allowing system administrators to 
segment radio users according to their communications needs. Priority 1 is always reserved 
for emergencies. Priorities 2 through 10 can be assigned on a per radio or talkgroup basis. 
These priorities are only applicable when the system is busy. Priority Monitor allows the 
radio user to scan talkgroups in their system, and mark up to two talkgroups in their scan list 
as Priority. A non-priority conversation will be interrupted by Priority 1 or Priority 2 talkgroup 
activity. 

Dispatch operators can selectively call and carry on a Private Call with another individual 
radio, as long as that radio is not already engaged in another Private Call. The calling radio 
receives an acknowledgment of a successful Private Call. If the receiving radio has a 
display, it shows the calling party’s radio ID. To protect channel availability for mainstream 
operations, Private Call management can control how many resources are dedicated for 
private calls at a trunking RF site. The system administrator can pre-configure and limit the 
number of simultaneous private calls that are active at a particular site, or even disallow 
private calls entirely. 

Dispatch operators can make a simultaneous call to multiple talkgroups, with all radios 
configured for talk-back capability. Dispatchers can program this Multi-Group Call to operate 
in one of two ways: 

1. The requesting radio user waits for all requested talkgroups to finish all calls in progress.

2. The requested call immediately interrupts other conversations in progress without
waiting for active radio users to de-key. Radio users who are transmitting on a voice
channel do not hear the call until they de-key.

The system provides a dispatch function called Dispatch Console/Talkgroup Merge to allow 
multiple talkgroups to operate together on one voice channel, improving channel efficiency. 
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1.7 SYSTEM DATA COMMUNICATIONS MANAGEMENT 
The system’s Project 25-compliant Integrated Voice and Data (IV&D) operation allows data 
traffic to seamlessly use the Santa Rosa ASTRO 25 radio system, improving in-field 
efficiency. The IV&D service creates a data transport layer capable of supporting both 
industry-standard IP and customer-developed applications. 

Key data features and applications items that have been included in this proposal: 

Location on Receive, This feature will request the location of users operating on a talkgroup 
while a user is talking. The City of Santa Rosa is responsible for the mapping application 
and any interface with the CAD system to display the subscribers location on the CAD 
monitor. The Group Management feature has not been included.  

POP25, or Programming over P25, updates the configuration parameters of fielded user 
radios over-the-air while the radios remain in use, enabling quick reprogramming of the 
entire fleet of radios with no disruption to operations. 

Location on PTT, the Location on PTT feature enables ASTRO 25 trunked radio systems to 
continuously track the location of individual radio users while they are involved in voice calls. 
With each transmission, the APX radio with Location on PTT will 
send its Global Positioning System (GPS) location to the dispatch 
mapping application.  ASTRO 25 Location on PTT provides timely, 
accurate location information when needed most – during 
emergencies and critical incidents that require intense voice 
collaboration. 

Location on PTT improves the safety of field personnel by 
providing more accurate and reliable location services during an 
emergency call.  GPS location data is sent with each PTT or "hot mic" activation, following 
an emergency button press or man-down situation. This allows dispatchers to effectively 
coordinate back-up and support services during an emergency situation. Additionally, 
Location on PTT increases location accuracy even during times when the radio system is 
heavily congested with voice traffic.  Every time a first responder presses the PTT button, 
their location is updated, helping dispatchers make quick decisions based on current 
location data. 
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These features and applications below are not included and can be discussed in more detail 
during the design review process. 

Optional Over-The-Air Rekeying (OTAR) feature employs encryption keys to keep 
communications secure, and updates those keys automatically without the delays, 
inconvenience, and administrative cost of having radio users bring their radios into the shop 
for manual reprogramming. 

Optional Enhanced Data introduces a new type of data channel to support short, periodic 
inbound messages, such as GPS location, on APX user radios. Dispatch operators use 
these inbound messages to track radio users’ status and location. ASTRO 25 Enhanced 
Data provides up to 12 times the capacity of a P25 standard data channel. For agencies 
using carriers for broadband traffic, Enhanced Data moves the short-burst inbound traffic to 
the ASTRO 25 network, avoiding carrier charges and coverage limitations.. Enhanced Data 
enables several data-driven applications (i.e. 

SCADA, geofencing, telemetry, and biometrics) over the ASTRO 25 radio system. When 
supporting a variety of special-purpose applications, Enhanced Data can help provide a 
timelier and detailed view of resource locations and conditions. 

1.8 SYSTEM CONFIGURATION MANAGEMENT 
The ASTRO 25 system will provide the Santa Rosa system administrator with a centralized 
approach to configuring the system. 

With the Unified Network Configurator (UNC), city system administrator will be able to 
configure network and devices in the ASTRO 25 system through easy editing screens and 
configuration “wizards.” Role-based radio user setup, auto discovery of 
devices/configurations, and minimized data entry reduces configuration errors and initial 
configuration time. Personnel can quickly access historical configuration and forensic 
information, and quickly roll back to previous configuration versions, if necessary. 

The UNC can direct comparison between the current P25 system configuration with any 
planned changes, simultaneously displaying the configurations and enabling the scheduling 
of any changes for distribution during off hours, minimizing the impact of system changes on 
communications. The UNC is highly secure, supporting SSH and SNMP passwords and 
providing an automated mechanism to seamlessly roll passwords and passphrases. 

The Provisioning Manager (PM) enables the city system administrator to provision the 
infrastructure and devices in the ASTRO 25 radio system through a GUI. The PM offers a 
well- rounded set of features: 

 Streamlined Web-Based Graphic User Interface – Requires fewer keystrokes to
manage critical information. Provides a central point for the configuration of operational
parameters for mobile and portable radios, dispatch operator positions, and system
administrators.

 Batch Creation of Radios and Talkgroups – Minimizes data entry and reuses
configuration information through “Multi-Instance Creation.”

 Enhanced Agency Partitioning – Allows system administrators to define data partitions
of system management resources among various agencies and radio users.

 Provisioning Manager Audit – enables stricter enforcement of system policies and
provides an efficient way of troubleshooting configuration issues. Allows the system
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administrators to navigate between an audit record and the corresponding configuration 
record. 

 External Provisioning Manager Interface – Provides an interface that partners with an
identified third-party vendor (Genesis, MCM, Premier One, NGI) to provide an integrated
solution for critical customer applications on the system, such as, Asset Management,
Billing, and Fleet Mapping applications.

 Radio and Radio User fields Combined into One Window – Provides efficient
management of user radio provisioning by eliminating the need to enter device
information multiple times.

 Import/Export Capabilities – Offer a convenient mechanism to export and import data
from external applications using .csv protocol.

With the PM’s integrated database, system administrators are required to enter data only 
once, improving accuracy, saving time, and maintaining data integrity. 

1.8.1 Additional System Configuration Management 

The Optional User Login Alias Update feature (Figure 1-5) provides a unique username and 
password to each radio user individually, enabling that user to log into any APX radio 
affiliated with the ASTRO 25 trunking system. 

Instead of manually updating and maintaining a database to keep track of which radio is in 
use by which user, User Login Alias Update associates aliases with the users, saving time 
and money while ensuring the system remains secure. Motorola has included radio alias 
update licenses for 2,000 subscribers. 

Figure1-5: User Login Alias Update 

This proposal includes the Interference Locator feature (Figure 1-6) is included on this 
proposal. This feature is a software- based solution that quickly pinpoints the location of 
interfering transmitters on inbound frequencies. This feature significantly reduces the time 
and manpower needed to locate sources of interference by reducing the possible 
interference location from 100 square miles to one square mile. 



Santa Rosa Police Department 
November 14, 2019 

TDMA Infrastructure & Subscribers Use or disclosure of this proposal is subject 
to the restrictions on the cover page. 

Motorola Solutions Confidential Restricted System Description 1-14 

Figure 1-6: Interference Locator 

1.9 SYSTEM PERFORMANCE MANAGEMENT 
The ASTRO 25 performance suite will enable system administrators to monitor, manage, 
and report on system performance in near real-time, as well as proactively plan for 
expansion. The performance suite comprises both Motorola Solutions and third-party 
management applications that are certified, integrated, and supported by Motorola 
Solutions. Together, these applications provide a complete picture of how the system is 
operating. 

The existing ZoneWatch application is a performance management tool that has 
customizable displays and grids to monitor real-time communications activity. The 
information displayed will help system administrators become proactive in resource planning 
decisions, such as when additional channels are needed. ZoneWatch also receives fault 
information related to repeater sites, console sites, and the zone controller from the Unified 
Event Manager (UEM). Motorola has included one additional Zonewatch license. 

The systems existing affiliation Display provides a dynamic view of the affiliated sites for all 
operating radios, allowing the city’s system administrator to monitor how radio users travel 
between different sites and communicate with assigned talkgroup members and those 
outside of their talkgroup. Affiliation Display traces the state/location of each user radio on 
the system and can also identify each user radio’s location and affiliation information by site, 
console site, radio, channel, and talkgroup. Motorola has included one additional affiliation 
user license in this proposal. 
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Historical Reports will provide the city with statistical data that is gathered at specific, 
predefined time intervals. System administrators can use these reports to monitor and 
analyze information about sites, channels, talkgroups, and radio users. 

This data is displayed using predefined report templates and parameters. Historical reports 
allow system administrators to do long-term analysis of traffic data. Motorola has included 
one additional historical reports license. 

1.10 SYSTEM FAULT MANAGEMENT 
System performance depends on the proper functioning of the system’s software and 
components. The system includes the following features to facilitate the detection, isolation, 
and resolution of events that are reported by system components. 

The existing Unified Event Manager (UEM) provides critical fault management, including 
processing and presentation of events that are sent by managed devices. Historical and 
real-time traffic screens will give the city system administrator access to radio events, radio 
status, and any device alarms. Motorola has included one additional UEM license with 
enhanced navigation and the ability to forward 100 SNMP elements into UEM. Motorola has 
also included the microwave map view segment view license as part of this proposal. 

The UEM supports the following main functions: 

 Device discovery – The UEM is optimized to quickly discover the managed devices in 
the system. 

 Fault management – Fault management in the UEM includes processing and 
presentation of events sent by a managed device. 

 Supervision – The UEM periodically checks its ability to communicate with the devices 
it manages. 

 Synchronization – The UEM performs synchronization automatically, by validating the 
health of a device with the information stored in the fault management database. 

The UEM will provide secure communications with the city’s managed devices. If a loss of 
communication with a managed device occurs, that failure will be reported to the UEM, 
which will alert administrators according to the severity of the event. The UEM’s alarm view 
dynamically updates based on the condition of the reported device (that is, the alarm will be 
cleared from the alarm view when a device sends a clear event to the UEM). 

The UEM is the system’s main fault manager, aggregating all system health information and 
managing the status of non-Motorola Solutions equipment through SDM3000 Remote 
Terminal Units (RTUs). Devices from other manufacturers managed by the UEM include 
power and security equipment, microwave radios, and environmental alarms for doors, and 
control tower lights. 

Optional UEM Enhanced Navigation enables advanced navigation and data visualization 
capabilities in the UEM client. The user can navigate through zone and system health 
information using a drill- down navigation concept, traversing through additional views and 
visualizing data related to infrastructure health. The enhance navigation enables the 
following features: 

 System Map 

 Site View 
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 Network Element View

 Visualization of RTU Digital Input/Digital Output/Analog Input information

 Advanced drill-down navigation

The optional UEM Microwave View enables an advanced map view of microwave radio 
infrastructure, enabling system administrators to view the status of all microwave radios in a 
system on a single map screen. The microwave radios are represented as symbols on a 
static or geographical map, including the capability to mark the link relation between specific 
microwave radios. 

The UEM Simple Network Management Protocol (SNMP) Element Management Toolkit 
enables third-party vendors to define SNMP messages between their devices and the UEM, 
allowing system administrators to monitor faults on critical third-party devices directly from 
the UEM. 

UEM Email Alarm Notifications will allow the city’s system administrator to configure e-mail 
notifications for events and alarms in the Unified Event Manager (UEM) application. Alarm 
notifications can also be forwarded to a mobile device such as a cell phone or personal 
digital assistant (PDA). This feature is included in the proposal. 

1.11 SYSTEM COMPONENTS 
An ASTRO 25 radio system is comprised of a master site and one or more radio frequency 
sites. This section provides descriptions of the components at each location. 

1.11.1 Master Site Core Components 

The equipment at Santa Rosa Police Department master site provides an adaptable and 
affordable platform for mission critical wireless communications in a scalable and virtualized 
configuration. The master site equipment comprises the system’s core components, 
including a common server architecture (running the applications that provide command and 
control for the system) and LAN switches (routing information to and from the master site to 
the radio frequency sites that provide system coverage). 

1.11.1.1 Common Server Architecture 

A master site’s Common Server Architecture (CSA) deploys server applications with the 
Linux/Windows operating systems on a HP DL380 Virtual Management Server (VMS) host. 
The VMS hosts the following server applications through VMware in a Virtual Machine (VM) 
environment: 

 Unified Event Manager (UEM) – Provides fault management.

 Unified Network Configurator (UNC) – Provides controlled and validated configuration
management of system devices.

 Network Management (NM) Client – Provides a virtual workstation for system
administrators and technicians to use for various system-related tasks.
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1.11.1.2 Firewall 

A firewall provides network boundary enforcement and attack detection features. The 
firewall restricts traffic to known sources, destinations, and protocols, based on the hosts 
and services that are specified in the firewall configuration. All undefined traffic is discarded. 

1.11.1.3 LAN Switches 

The master site includes one or more LAN switches. The LAN switches aggregate all the 
Ethernet interfaces for all servers, clients, and routers at the core. 

The system for the city will include redundant LAN switches for added system resilience. 

1.11.2 Radio Frequency Site Component Descriptions 

An ASTRO 25 Radio Frequency (RF) site supports a wide variety of configurations to meet 
critical communications requirements for present and future communication needs. 
Depending on the RF site configuration, each RF site has several different components. 
Motorola is providing its G-series site Equipment in this proposal. The trunking G-series 
equipment will utilize the Motorola Expandable Site Sub-System (ESS) configuration and be 
configured in the following manner: 

 Two site with one optional site, Five (5) Channel 700Mhz P25 Phase 2 TDMA simulcast
trunked system

 Redundant network gateways

 Expandable radio frequency distribution system

 Remote terminal units for environmental alarms

 One TX antenna

 One RX antenna

 Network Management System with:

 One additional network management terminal

Simulcast Prime site 

In this design the prime site location would be located at the  Bethlehem site. 

Simulcast Comparators and Voting 

The simulcast cell in addition to the prime site will have two with an optional third simulcast 
remote sites. The prime simulcast controller serves as a control and audio center for the 
simulcast cell. Audio from the user radios is received by the GTR 8000 simulcast receivers 
at the sites, packetized, and routed to the prime site. At the prime site, a GCM 8000 voting 
comparator votes the multiple audio streams from different sites on a frame-by-frame basis. 
The resulting voted composite signal is better than any one site can provide. This “voted” 
audio at the prime site is again packetized and routed to the following two destinations: 

 The audio is redistributed to each site in the simulcast cell. The sites simultaneously
transmit the voted audio to the user radios operating in that cell. This allows all members
of the call to receive this optimum audio.

 The prime site also routes the voted audio to the core site. The core site services the
audio to MCC7500 dispatch centers, simulcast cells/ repeater sites that require
participation in the call.
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1.11.2.1 GTR 8000 Expandable Site Subsystem 

The GTR 8000 Expandable Site Subsystem (ESS), enclosure integrates reconfigured GTR 
8000 base stations, site LAN switches, and GCP 8000 controllers, along with an optional 
Radio Frequency Distribution System (RFDS), depending on the needs of the configuration, 
into a single cabinet (Figure 1-7). 

The ESS provides the following important benefits: 

 Integrated design provides a smaller footprint at the site. 

 Front/top access design and minimized cabling reduces install and service labor. 

 Increased power supply redundancy through common power bus. 

Figure 1-7: Example of a GTR 8000 Expandable Site Subsystem –Integrates base radios, site controllers, reference 
distribution modules, and Ethernet LAN switches in a single cabinet 

Voice traffic is routed from each of the site base stations to the system for distribution to all 
sites associated with the call. 

1.11.2.2 G-Series Site Components 

G-series site equipment uses a standard chassis (Figure 1-8) for individual site components. 
Six basic modules create the entire G-series platform, resulting in reduced spare parts 
inventory. 

Modules have front access to improve serviceability with hot-swap support to ensure 
channels are back on the air in minimum possible time. 
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Figure 1-8: G-Series Chassis – A single chassis and six basic modules create the entire G-series platform, resulting 
in reduced spare parts inventory 

 GTR 8000 Site Repeater/Base Radio – The GTR 8000 base radio consists of a
transceiver module, power amplifier module, fan module, and power supply. The
transceiver module includes the functionality for the exciter, receiver, and station control.
The base radio software, configuration, and network management, as well as
inbound/outbound traffic handling, are performed through this transceiver module. On-
board serial and Ethernet ports are located on this module for local servicing through
Configuration/Service Software (CSS). The power amplifier module amplifies the low-
level modulated RF signal from the transceiver module and delivers the amplified signal
on the path to the transmit antenna. The power supply module supports the transceiver
and power amplifier modules, and can also provide auxiliary power to a connected site
controller or receive multicoupler/low noise amplifier.

 GCP 8000 Site Controller – The GCP 8000 Site Controller is used at an ASTRO 25
trunking site to assign voice and data channels, manage and report alarms on site
resources, provide Ethernet switching capability, and provide a frequency reference to
GTR 8000 Base Radios. The frequency reference is provided either via a GPS receiver
or an ultra-high stability oscillator. The nature of these frequency references eliminates
or minimizes site visits for frequency tuning servicing.

 GCM 8000 Comparator – The GCM 8000 Comparator performs frame-by- frame voting
on multiple received signals and recombines the frames to produce a signal with the
best possible audio quality. GPS launch-delay timing ensures seamless broadcast of the
voted frames from multiple voice signals into one high-quality transmit signal.

1.11.2.3 Prime Site Ethernet Switches 

Two paired Ethernet switches form the prime site LAN in a system with IP simulcast sites. 
They are paired for redundancy so if one of them fails, half of the hosts (site controllers, 
comparators) on the LAN are still connected to a working Ethernet switch.  

1.11.2.4 Dual Prime Site Link 

In a dual prime site link configuration, there are two prime site routers, each of which is 
attached to a different prime site LAN switch. This ensures that if either switch fails, there is 
still a path to a prime site router for connectivity to the master site. 

1.11.2.5 Dual Remote Site Link Switches 

In a dual remote site link configuration, two switches are used so that there is no single point 
of failure for the remote site’s entire IP network. 
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1.11.2.6 Dual Remote Site Link Routers 

The remote site access routers, located at the prime site, provide the IP network routing 
interfaces between the prime site and all of the remote sites. In the dual remote site link 
configuration, two remote site access routers each serve as the endpoint for one of the 
remote site's Wide Area Network (WAN) links. The remote site access routers only support 
Ethernet links. 

1.11.2.7 SDM3000 Remote Terminal Units (RTUs) 

The SDM3000 Remote Terminal Units (RTUs) enables the Unified Event Manager (UEM) to 
acquire information regarding the fault and configuration of elements/devices in sites. Each 
SDM3000 RTU has a web server that provides service access through a standard web 
browser. 

An RTU can retrieve the topology map of the site and alarms stored in the events buffer 
(Figure 1-9). 

Figure 1-9: SDM3000 Remote Terminal Unit – Enables the UEM to acquire information regarding the 
fault and configuration of elements/devices in sites 

1.11.2.8 SRX Gateway 

The SRX core gateways (Figure 1-10) provide routing control of audio, data, and network 
management traffic for devices that forward packets beyond their local LAN. The gateways 
replicate packets while achieving the fast access levels required by real-time voice systems. 

Figure 1-10: SRX Gateway –Provides routing control of audio, data, and network management traffic 

for devices that forward packets beyond their local LAN 

Note: Redundant gateways have been provided in the system design. 

1.11.2.9 TRAK 9100 Simulcast Site Reference 

The TRAK 9100 Simulcast Site Reference (Figure 1-11) is a GPS-based frequency and time 
reference. The TRAK frequency reference provides the simulcast system 1 Pulse per 
Second (PPS), 5 Millions of Pulses per Second (MPPS), and 1 PPS + 5 MPPS composite 
signals. 

These signals are used to synchronize the simulcast transmissions, improving overall 
performance and coverage. The TRAK 9100 provides a high-level of redundancy, including 
redundant GPS receivers, a backup rubidium standard, and redundant power supplies. 
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Figure 1-11: TRAK 9100 Simulcast Site Reference –Provides the simulcast system 1 PPS, 5 MPPS, 

and 1 PPS + 5 MPPS composite signals to synchronize the simulcast transmissions 

1.12 APX 8000 PORTABLE RADIO 

The APX 8000 is Motorola Solutions' first all-band P25 portable radio, created specifically for 
mission- critical first responders who need to communicate across all frequency bands using 
the same device. It is a 4-in-1 radio that offers multi-band interoperability, with the clearest 
and loudest audio on the market as well as seamless Wi-Fi connectivity. With four RF bands 
and multi-mode system access, the APX 8000 enables radio users to communicate across 
700 MHz, 800MHz, VHF and UHF Bands 1 and 2. The APX 8000 offers backward and 
forward compatibility (FDMA and TDMA) and integrated GPS for outdoor location tracking. 
Designed with mission-critical technology, the APX 8000 amplifies the public safety official's 
ability to keep the community safer than ever before. 

With four RF bands and multi-mode system access, the APX 8000 knows no limits when it 
comes to interoperability. With Wi-Fi access, the APX 8000 can quickly receive new 
codeplugs, firmware, and software features in order to redeploy the radio fleet with ease as 
users continue talking without interruption. 

Intuitively designed with a familiar look and feel, the compact APX 8000 is always 
comfortable to use, while the Adaptive Audio Engine and ultra-loud speaker bring clarity into 
every conversation. Some of the standard features and benefits of the APX 8000 are 
identified below: 

 All-Band Interoperability – The APX 8000 offers four-band multi-mode interoperability
with systems in 700 MHz, 800 MHz, VHF, and UHF frequency bands.

 Enhanced Efficiency and Safety through the Seamless Integration of Voice and
Data Capabilities – Incorporating Wi-Fi, IV&D, and P25 data connectivity in one radio
enables simultaneous voice and data radio transmission. Management and configuration
of each radio becomes transparent, with new software or data upgrades occurring while
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the user continues to communicate via voice over the radio, resulting in no “shut-down” 
times. GPS Outdoor Personnel Tracking enables each radio user’s location to be 
shared, resulting in more efficient task assignment and enhanced radio user safety. 
Mission Critical Wireless Bluetooth allows the radio to connect quickly and securely with 
remote speaker microphones, surveillance kits, and the LEX L10 Mission-Critical LTE 
Handheld for remote radio control. Off-the-shelf Bluetooth audio and data accessories 
are also supported on all APX 8000 radios. 

 Hear and be Heard More Clearly – First responders and other critical personnel must be 
able to communicate and coordinate their actions even in chaotic, high-noise 
environments. An adaptive audio engine and ultra-loud speaker enable the radio to 
automatically adjust to consistently produce the loudest and clearest audio in any 
environment. Adaptive dual-sided operation uses beam-forming technology to allow the 
radio user to speak into either side of the radio. Adaptive noise suppression adjusts the 
audio algorithm to cancel out the background noise as it changes in the radio user’s 
environment. Adaptive speaker equalization automatically adjusts the 3 Watt loud 
speaker settings based on volume selection to optimize sound for the talker’s 
authenticity and speech intelligibility at low or high volumes. Adaptive Windporting 
engages a third microphone to cancel out wind noise. 

 Comfortable Design – This compact, rugged, and secure radio has been made with the 
user’s comfort in mind. The familiar look and feel of the APX 8000 was modeled after 
Motorola Solutions' award winning APX 6000 radio design, and enhanced with the RF 
band access of the APX 7000. A flexible all-band antenna bends easily while the radio 
user is moving around on the job, ensuring the antenna never gets in the way of doing 
their job. 

 Rugged, Robust, and Reliable Design Features – The APX 8000 portable radio is 
ready for unpredictable environments by incorporating the most durable features to 
ensure radio functionality. Water-Tight Seal protects the radio’s interior from water 
intrusion, even if the outer housing is breached, with a shock- absorbing aluminum alloy 
endoskeleton. The IP 68 standard rating ensures that the APX 8000 can withstand 2 
meters of water submersion for 2 hours. The Delta-T option can be added on to this 
radio to ensure it can withstand 2 meters of water submersion for 4 hours. Drop-
Resistant Dual Battery Latch protects the radio from resetting, powering off, or ejecting 
the battery upon impact from being dropped. Tempered Glass Display protects the 
radio’s color display user interface from scratches, impact, and pressure. 

 Secure Communications – The APX 8000 is designed to secure and protect voice and 
data information from unwanted intruders. Multiple Hardware Encryption Algorithms (ex: 
AES, DES, ADP with up to 128 keys) ensure that sensitive information stays protected 
from scanners and eavesdroppers. Over-the-Air Re- Keying (OTAR) offers the ability to 
efficiently rekey and update encryption keys of fielded radios over time. P25 Radio 
Authentication ensures that only valid users can access the system and all sensitive 
information. Two-Factor Authentication allows users to securely log in to query 
databases. 
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1.1.1 APX 8500 Mobile Radio 

The APX 8500 is Motorola Solutions' first all- band P25 mobile radio, created specifically for 
mission-critical first responders, who need to communicate across all frequency bands using 
the same device. It is a 4-in-1 radio that offers four RF bands and multi-mode system 
access. The APX 8500 enables radio users to communicate across 700 MHz, 800MHz, VHF 
and UHF Bands 1 and 2. Designed with mission- critical technology, the APX 8500 amplifies 
a radio user with the ability to keep the community safer than ever before. 

With four RF bands and multi-mode system access, the APX 8500 knows no limits when it 
comes to interoperability. Some of its standard features and benefits are identified below: 

 All-Band Interoperability – The APX 8500 offers four-band multi-mode interoperability
with systems in 700 MHz, 800 MHz, VHF, and UHF frequency bands.

 Multiple Control Head Options – The APX 8500 mobile radio can be controlled by
multiple control heads, with four different wired locations. There are five control heads
available for the APX 8500: the O2 Rugged Control Head, O3 Handheld Control Head,
O5 Standard Control Head, O7 Enhanced Control Head, and 09 Integrated Control
Head. Dual control head support is offered for the O2, O5, and O7 control heads.

 Easy to Install – The APX 8500’s Mid-Power Model has been designed to fit into any
existing Motorola XTL footprint, so no further installation is necessary. The High-Power
Model has been designed with a trunion design that secures the mobile while enabling it
to be removed without also removing connecting cables.

 Meet Radio Users’ Needs – The APX 8500 is compatible with the following optional
advanced features and data applications: Programming over Project 25 (POP25), Text
Messaging, Over the Air Rekeying (OTAR), 12 character RF ID asset tracking, Tactical
OTAR Siren and Light Interface Module, and Enhanced Encryption Software Options.

1.12.1.1 Radio Frequency Distribution System 

The Radio Frequency Distribution System (RFDS) connects base radios and antennas, 
allowing for a completely contained and more compact installation footprint. For the 
transmitters, this can include isolators, combiners, TX filters, diplexers, and power monitors. 
For the receivers, this can include duplexers, site preselectors, and multicouplers. 

Example Diagrams of the TX an RX RFDS with corresponding equipment notations are 
below (Figure 1-12 and Figure 1-13). The exact configuration will be done during the DDR. 
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Figure 1-12: Example TX Antenna Diagram 
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Figure 1-13: Example RX Antenna Diagram 
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SECTION 2 

MICROWAVE AND MPLS 
2.1 SYSTEM OVERVIEW 

Motorola has teamed with Nokia to provide a best-in-class, comprehensive backhaul 
solution for Santa Rosa’s new P25 system design. 

Motorola is proposing the Nokia 9500 Microwave Packet Radio (MPR) and Nokia      Service 
Aggregation Router (SAR-A) to provide the foundation of the new P25 Mission Critical 
networking needs. This combination provides a reliable solution that will meet the long term 
backhaul needs of the Santa Rosa P25 trunked system users. 

Motorola has worked with CSI to meet the reliability and resiliency required as part of the 
new system implementation. The design provides a microwave backhaul network with 
increased reliability by incorporating the following design enhancements: 

 No single point of failure within the IP network. 

 Use of loop protection on all simulcast radio site connections. 

 Hardware redundancy. 

 Increased bandwidth that will allow for future growth. 

In addition, all of the sites have been configured for 52Mbps. This proposal includes all new 
racks, antennas, waveguide, dehydrators and accessories. 

Motorola’s solution utilizes the Nokia 9500 Microwave Packet Radio with the Nokia SAR-A      
MPLS router to provide Santa Rosa with the flexibility to efficiently manage the backhaul 
network by prioritizing the traffic on the network as the system expands over time. Motorola 
understand that the P25 system is the primary application for the microwave backhaul and 
that over time additional applications might need to be supported on the network. 

The design accounts for the following: 

 Future voice capacity requirements at simulcast sites 

 ISSI requirements between the P25 trunked system and P25 systems 

 Future applications like video to protect against vandalism and theft at these RF sites 

 Microwave and MPLS spares included for the Santa Rosa Microwave sites. 

2.2 SYSTEM DESCRIPTION 

2.2.1 System Design 

The design includes all necessary engineering services and Installation of the new Nokia 
9500 Microwave Packet Radios that will support the connectivity of the new P25 system in 
Santa Rosa. The following services are included as part of the microwave design: 

Field path surveys, receiver baseline measurements, path coordination, dish alignment and 
waveguide sweeps, factory integration, engineering services, site surveys, microwave 
antenna and radio installation, final field testing and cutover, and cutover plans. 
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This design assumes all dish heights are available on the towers and unobstructed by trees. 
The final field path surveys will need to be performed as part of the design review process 
once the contract is approved to verify the paths are clear of obstructions. 

The Nokia 9500 Microwave Packet Radio links will be implemented at the following 
locations: 

Primary Design: 

 SRPD to Bethlehem 

 Bethlehem to Barham 

 Barham to SRPD 

Optional Design: 

 SRPD to Bethlehem 

 Bethlehem to R5 

 R5 to Barham 

 Barham to SRPD 

At a high level the system is designed a high availability loop fashion as depicted in Figure 
2-1. When the system detects a failure of one of the links in the loop, it will automatically 
reroute the traffic without service disruption. 

      
 

Figure 2-1: Microwave Loop 
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2.2.2 Microwave Components 

2.2.2.1 Nokia 9500 Microwave Packet Radio (MPR) 

The Nokia 9500 Microwave Packet Radio (MPR) enables smooth transformation of backhaul 
networks from TDM to IP - and provides efficient transport of multimedia traffic, while still 
supporting legacy TDM. It improves packet aggregation, increases bandwidth, optimizes 
Ethernet connectivity and delivers the quality of service needed to satisfy end users. With 
the 9500 MPR, networks can efficiently absorb rapid growth in multimedia traffic, because 
packets are handled natively and transmission is adapted to the propagation conditions and 
quality required by different types of services. 
The 9500 MPR represents the new generation of Nokia microwave radio technology. This 
new technological product optimizes network transport, while diminishing costs. 

The Nokia 9500 Microwave Packet Radio (MPR) includes a range of Microwave Packet 
Transport (MPT) units for long-haul applications in a full-indoor configuration. The 9500 
MPR is designed to support long-distance, high-capacity mission-critical applications; the 
MPT-HLC units provide flexible, secure, scalable and highly reliable networks that also 
support a seamless TDM-to-packet migration path option. See Figure 2-1. 

Figure 2-1: Nokia 9500 Microwave Packet Radio (MPR) 

2.2.2.2 Microwave Path Surveys 

Microwave Path Surveys are included on the pages that follow. 
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2.3 NETWORK ROUTING 

2.3.1 Multiprotocol Label Switching (MPLS) Routers 

Motorola has included a Nokia IP/MPLS transport system in the design that will reside on 
top of the microwave network to support all the routing and management of IP traffic 
throughout the network. The MPLS transport system uses all COTS equipment designed for 
use with microwave in a public safety grade network (Figure 2-2). The services to implement 
and configure the traffic for the new backhaul network are included in this proposal. 

Figure 2-2: Nokia 7705 Service Aggregation Router (SAR-A) 

Motorola has designed a highly reliable IP/MPLS network solution that enables Santa Rosa 
to meet the performance requirements of all their mission-critical services and applications. 
The Nokia SAR platform provided in this proposal will provide a highly reliable network 
platform from which Ethernet services will be delivered to end user applications. An 
IP/MPLS implementation offers advantages and savings such as: 

 Optimizing the bandwidth available in the network to make possible the introduction of
new applications.

 Reducing the dependency on leased lines.

 Extending services to remote areas.

 Satisfying the growing IT functions.

 Providing network virtualization with QoS guaranteed for priority traffic.

 Improving agency interoperability and access to critical information.

The Nokia SAR-A is a one-rack unit (1 RU) version of the SAR-A that is Ethernet optimized 
with IP/MPLS and optional TDM. 

This industry-leading, independently-validated High Availability feature has been inherited 
from the Service Router product line and is a strong contributor to overall network uptime. 
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Network uplink connectivity options are: Ethernet, FE, GigE, n × T1/ E1 MLPPP or n × T1/E1 
ATM IMA. Integrated DS3 point-to-point trunking is supported using the 4-port DS3 adapter 
card. OC-3/STM-1 trunking is supported using Packet over SONET/ SDH (POS) on the 4- 
port OC-3/STM-1 clear channel adapter card. 

Improved Bandwidth and Traffic Control 

An IP/MPLS network improves the bandwidth efficiency of a public safety network, reduces 
cost, enables easier access to existing databases, and enhances the safety of the general 
public as well as the safety of personnel delivering these services. MPLS has a built-in 
mechanism, called traffic engineering, which allows for the selection of the best path across 
the network, taking the physical paths of the links and interfaces into account. This 
mechanism is used in networks to ensure that the best link is chosen to optimize network 
bandwidth. 

The SAR-A features a rich set of QoS mechanisms and can provide each service on the 
network with its own committed information rate and peak information rate as well as a 
priority value to use as it traverses the network. Strong QoS capabilities ensure service-level 
awareness and effective management of multiple traffic streams, providing guaranteed 
levels of QoS, especially constraints for delay and delay variation, for maintaining Service 
Level Agreements for the different entities using the IP/MPLS network. 

Network Resiliency 

The SAR-A features redundant power supplies, fans, controller cards, Ethernet cards, and 
Ethernet SFP optics modules to provide the highest levels of resiliency. Through the use of 
industry standard protocols like OSPF and MPLS combined with our custom enhancements, 
the IP/MPLS system can route services around network failures while maintaining service 
level agreements for critical traffic. 

The microwave loop topology also provides a reliable architecture because traffic can be 
rerouted to the opposite direction if a physical failure occurs in a link connecting any 
adjacent sites. The IP/MPLS network uses the MPLS fast reroute feature for resiliency 
where traffic is rerouted around a failure with sub-50 millisecond restoration time. This 
ensures that services on the network are not affected. 

Service Definition Requirements 

It is critical to maintain the end-to-end quality of service (QoS) for packet traffic. Not all types 
of traffic have the same set of requirements. Voice traffic in particular requires low latency 
and jitter (latency variation) as well as low loss, whereas data traffic often has less stringent 
delay requirements but may be very sensitive to loss, as packet loss can seriously constrain 
application throughput. To offer the required treatment throughout the network, traffic flows 
with different requirements are identified at the access and marked in-line with the 
appropriate QoS metrics. Traffic classification and marking are carried out based on the 
following categories: 

 Time slot/port.

 Ethernet port/VLAN

 ATM service category (CBR/rt-VBR/ nrt-VBR/UBR)

 ATM VC

 Ethernet 802.1p/VLAN

 IP DSCP/MPLS EXP
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The Nokia solution is unique in that its management system allows for true end to end 
provisioning of individual services from one end of the network to the other through multiple 
intermediate hops in under a minute with all the necessary QoS settings, bandwidth 
guarantees, and resiliency options provisioned. The solution offers every type of service 
connectivity option that a modern communications network requires. Service offerings 
include: 

 Point to point TDM circuit emulation (Cpipe) for carrying circuits like T1s or RS232.

 Point to point Ethernet layer 1 (Epipe) – acts like a virtual patch cable.

 Point to multipoint Ethernet layer 2 (VPLS) – acts like a VLAN.

 Point to multipoint IP Layer 3 (VPRN) – acts like a virtual routed network.

The Nokia  SAR-A utilizes extensive traffic management policies to ensure fairness with 
detailed classification and hierarchical scheduling including: minimum/maximum, queue 
type- based weighted round robin or strict priority and profiled scheduling, as well as multi-
tier policing to differentiate and prioritize individual services and flows. 

Quality of Service Requirements 

The SAR-A can buffer thousands of individual services and then shape them to a strict SLA 
with Committed Information Rate (CIR) and Peak Information Rate (PIR) type guarantees. 

Buffer allocation is programmable per-service to accommodate different maximum burst 
sizes (MBS).  

The proposed MPLS routers are equipped with the following options for Santa Rosa: 
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2.4 48VOLT DC POWER SYSTEM COMPONENTS 
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SECTION 3 

EQUIPMENT LIST 
3.1 INFRASTRUCTURE EQUIPMENT LIST 

QTY NOMENCLATURE DESCRIPTION 

1 SQM01SUM0274 SINGLE ZONE TRUNKED L CORE 

1 CA02648AD ADD: EXPANSION OFF L CORE CAPABILTI 

2 UA00159AA ADD: P25 PHASE 2 TDMA TRKNG OP SITE 

15 UA00161AA ADD: P25 PHASE 2 TDMA SW BASE RADIO 

2 UA00407AA ADD: CLASSIC DATA-P25 TRNK SITE 

1 UA00482AA ADD : LOCATION ON PTT 500 USER LICE 

1 UA00521AA ADD: INTERFERENCE LOCATOR UNC SYSTE 

1 HKVN4621A APX RM DOWNLOAD 

1 TT3492 Z2 G4 MINI WORKSTATION NON RETURNAB 

1 T7449 WINDOWS SUPPLEMENTAL TRANS CONFIG 

1 T7885 MCAFEE WINDOWS AV CLIENT 

1 DSTG191B TECH GLOBAL EVOLUTION SERIES 19INCH 

1 TT3492 Z2 G4 MINI WORKSTATION NON RETURNAB 

1 T7449 WINDOWS SUPPLEMENTAL TRANS CONFIG 

1 T7885 MCAFEE WINDOWS AV CLIENT 

1 DSTG191B TECH GLOBAL EVOLUTION SERIES 19INCH 

2 T8555 EDGE ROUTER & FIREWALL DC 

2 CA03445AA ADD: MISSION CRITICAL HARDENING 

2 CA03448AA ADD: STATEFUL FIREWALL 

2 CLN1868 2930F 24-PORT SWITCH 

1 SQM01SUM0257 INTELLIGENT MIDDLEWARE 

1 CA03062AA ADD: IMW HIGH TIER/NON-REDUNDANT 

1 CA02384AE ADD: UNIFIED NETWORK SERVICES SOFTW 

1 CA02354AA ADD: ASTRO NETWORK APPLICATION INTE 

1 UA00014AA ADD: 401-500 RESOURCES FOR LOCATION 

1 UA00055AA ADD: 401-500 RESOURCES FOR PRESENCE 

1 CA02053AE ADD: SUPPLEMENTAL CD IA (IMW) 

10 BLN1311 MCC 7500 / MCC 7100 TRUNKING OPERAT 

1 T7321 GCM 8000 COMPARATOR 

1 CA00718AA ADD: ASTRO SYSTEM RELEASE 7.18 

2 CA01183AA GCM 8000 COMPARATOR 

2 CA01185AA ADD: IP BASED MULTISITE OPERATION 
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QTY NOMENCLATURE DESCRIPTION 

2 CA01901AA ADD: P25 TDMA COMPARATOR SOFTWARE 

1 CA03111AA ADD: CEC COMPLIANCE 

1 X153AW ADD:  RACK MOUNT HARDWARE 

1 CA01400AA ADD: POWER CABLE, DC 

1 CA01953AA ADD: POWER EFFICIENCY PACKAGE 

1 T8343 GSERIES SOFTWARE LICENSING 

2 UA00402AA ADD: GSERIES CM-P25 TRNK IP 

2 UA00418AA ADD: P25 TDMA TRNK COMPARATOR SW 

1 T7321 GCM 8000 COMPARATOR 

1 CA00718AA ADD: ASTRO SYSTEM RELEASE 7.18 

2 CA01183AA GCM 8000 COMPARATOR 

2 CA01185AA ADD: IP BASED MULTISITE OPERATION 

2 CA01901AA ADD: P25 TDMA COMPARATOR SOFTWARE 

1 CA03111AA ADD: CEC COMPLIANCE 

1 X153AW ADD:  RACK MOUNT HARDWARE 

1 CA01400AA ADD: POWER CABLE, DC 

1 CA01953AA ADD: POWER EFFICIENCY PACKAGE 

1 T8343 GSERIES SOFTWARE LICENSING 

2 UA00402AA ADD: GSERIES CM-P25 TRNK IP 

2 UA00418AA ADD: P25 TDMA TRNK COMPARATOR SW 

1 T7321 GCM 8000 COMPARATOR 

1 CA00718AA ADD: ASTRO SYSTEM RELEASE 7.18 

1 CA01183AA GCM 8000 COMPARATOR 

1 CA01185AA ADD: IP BASED MULTISITE OPERATION 

1 CA03111AA ADD: CEC COMPLIANCE 

1 X153AW ADD:  RACK MOUNT HARDWARE 

1 CA01400AA ADD: POWER CABLE, DC 

1 CA01953AA ADD: POWER EFFICIENCY PACKAGE 

1 T8343 GSERIES SOFTWARE LICENSING 

1 UA00402AA ADD: GSERIES CM-P25 TRNK IP 

1 T7038 GCP 8000 SITE CONTROLLER 

1 CA00718AA ADD: ASTRO SYSTEM RELEASE 7.18 

1 CA00303AA ADD: QTY (1) SITE CONTROLLER 

1 CA01194AA ADD: IP BASED MULTISITE SITE CONTRO 

1 CA03111AA ADD: CEC COMPLIANCE 

1 X153AW ADD:  RACK MOUNT HARDWARE 

1 CA01400AA ADD: POWER CABLE, DC 

1 CA01953AA ADD: POWER EFFICIENCY PACKAGE 
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QTY NOMENCLATURE DESCRIPTION 

1 T8343 GSERIES SOFTWARE LICENSING 

1 UA00405AA ADD: GSERIES SC-P25 TRNK MS IP 

1 T7038 GCP 8000 SITE CONTROLLER 

1 CA00718AA ADD: ASTRO SYSTEM RELEASE 7.18 

1 CA00303AA ADD: QTY (1) SITE CONTROLLER 

1 CA01194AA ADD: IP BASED MULTISITE SITE CONTRO 

1 CA03111AA ADD: CEC COMPLIANCE 

1 X153AW ADD:  RACK MOUNT HARDWARE 

1 CA01400AA ADD: POWER CABLE, DC 

1 CA01953AA ADD: POWER EFFICIENCY PACKAGE 

1 T8343 GSERIES SOFTWARE LICENSING 

1 UA00405AA ADD: GSERIES SC-P25 TRNK MS IP 

1 DSTRAK91008EDC PRIME/MASTER SITE REDUNDANT MODULAR 

50 L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY 

4 DDN9769 F1PNM-HC 1/4" TYPE N MALE CONNECTOR 

2 CLN1866 FRU: 1M DAC CABLE 

2 T8555 EDGE ROUTER & FIREWALL DC 

2 CA03445AA ADD: MISSION CRITICAL HARDENING 

2 CA03448AA ADD: STATEFUL FIREWALL 

2 T8555 EDGE ROUTER & FIREWALL DC 

2 CA03445AA ADD: MISSION CRITICAL HARDENING 

2 CA03448AA ADD: STATEFUL FIREWALL 

4 CLN1868 2930F 24-PORT SWITCH 

4 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LI 

1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR TS 

1 DSDST20A DISTRIBUTION PANEL (UL) W/ REAR COV 

5 DSPBA5 PBA PLUG-IN BREAKER 5 AMP 

9 DSPBA20 PBA PLUG-IN BREAKER 20 AMP 

1 DSRMP615A SPD, TYPE 3, 120V RACK MOUNT, 15A P 

1 THN1012 RACK 7' OPEN 

1 DSTRAK91061 FOUR PORT DDM 

1 CLN1868 2930F 24-PORT SWITCH 

1 CLN1866 FRU: 1M DAC CABLE 

3 CLN1868 2930F 24-PORT SWITCH 

1 CLN1866 FRU: 1M DAC CABLE 

1 DLN6966 FRU: GCP 8000/GCM 8000/GPB 8000 

1 DLN6455 CONFIGURATION/SERVICE SOFTWARE 

1 DSPBA5 PBA PLUG-IN BREAKER 5 AMP 
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QTY NOMENCLATURE DESCRIPTION 

1 DSPBA20 PBA PLUG-IN BREAKER 20 AMP 

1 SQM01SUM7054 GTR 8000 EXPANDABLE SITE SUBSYSTEM 

1 CA00718AA ADD: ASTRO SYSTEM RELEASE 7.18 

1 CA00855AA ADD: 700/800 MHZ 

1 X305AC ADD: QTY (5) GTR 8000 BASE RADIOS 

5 CA01193AA ADD: IP BASED MULTISITE BASE RADIO 

1 CA03111AA ADD: CEC COMPLIANCE 

5 CA01842AA ADD: P25 TDMA SOFTWARE 

1 CA02686AA ADD: AC DC POWER DISTRIBUTION 

5 CA01953AA ADD:  POWER EFFICIENCY PACKAGE 

1 CA00862AA ADD: SITE & CABINET RMC W/CAPABILIT 

1 CA00879AA ADD: PRIMARY 6 PORT CAVITY COMBINER 

1 CA00882AA ADD: 700 MHZ TX FILTER W/PMU 

2 CA01536AA ADD: GPB 8000 REFERENCE DISTRIBUTIO 

2 CA01537AA ADD: REFERENCE DISTRIBUTION SOFTWAR 

1 CA01402AA ADD: 7.0 FT OPEN RACK 

1 T8343 GSERIES SOFTWARE LICENSING 

5 UA00400AA ADD: GSERIES BR-P25 TRNK MS IP 

2 UA00409AA ADD: GSERIES RDM 

2 PMUG1017A GNSS REMOTE RECEIVER ASSY 

2 DSWM4 HEAVY DUTY W STYLE WALL MOUNT WITH 

2 DSP04268 ALUMINUM 6061-T6. PIPE 1 INCH SCHED 

2 DS30C87465CO1 125FT OUTDOOR UV PROTECTED CABLE 6 

2 T8547 SITE AND HUB ROUTER AND FIREWALL - 

2 CA03445AA ADD: MISSION CRITICAL HARDENING 

2 CA03448AA ADD: STATEFUL FIREWALL 

2 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LI 

1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR TS 

1 DS428E83I01C48 CONTROL MONITORING UNIT, NON-DIVERS 

1 DS428E83I01T TTA, NON-DIVERSITY, 796-824 MHZ, RE 

1 F4544 SITE MANAGER ADVANCED 

1 VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO RE 

3 V592 AAD TERM BLCK & CONN WI 

1 VA00905 ADD:24/48 VDC PS TO SM 

1 DSTRAK91061 FOUR PORT DDM 

1 DLN6895 FRU: PA 7/800 MHZ 

1 DLN6885 FRU: XCVR 7/800 MHZ V2 

1 DLN6634 FRU: 700/800 MHZ SITE LNA 
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QTY NOMENCLATURE DESCRIPTION 

1 DLN1306 FRU: 700/800 MHZ CABINET RMC MODULE 

1 DLN6805 FRU: ENERGY EFFICIENT POWER SUPPLY 

1 DLN6898 FRU: FAN MODULE 

1 DLN6677 FRU: G-SERIES XHUB 

1 DLN6455 CONFIGURATION/SERVICE SOFTWARE 

1 SQM01SUM7054 GTR 8000 EXPANDABLE SITE SUBSYSTEM 

1 CA00718AA ADD: ASTRO SYSTEM RELEASE 7.18 

1 CA00855AA ADD: 700/800 MHZ 

1 X305AC ADD: QTY (5) GTR 8000 BASE RADIOS 

5 CA01193AA ADD: IP BASED MULTISITE BASE RADIO 

1 CA03111AA ADD: CEC COMPLIANCE 

5 CA01842AA ADD: P25 TDMA SOFTWARE 

1 CA02686AA ADD: AC DC POWER DISTRIBUTION 

5 CA01953AA ADD:  POWER EFFICIENCY PACKAGE 

1 CA00862AA ADD: SITE & CABINET RMC W/CAPABILIT 

1 CA00879AA ADD: PRIMARY 6 PORT CAVITY COMBINER 

1 CA00882AA ADD: 700 MHZ TX FILTER W/PMU 

2 CA01536AA ADD: GPB 8000 REFERENCE DISTRIBUTIO 

2 CA01537AA ADD: REFERENCE DISTRIBUTION SOFTWAR 

1 CA01402AA ADD: 7.0 FT OPEN RACK 

1 T8343 GSERIES SOFTWARE LICENSING 

5 UA00400AA ADD: GSERIES BR-P25 TRNK MS IP 

2 UA00409AA ADD: GSERIES RDM 

2 PMUG1017A GNSS REMOTE RECEIVER ASSY 

2 DSWM4 HEAVY DUTY W STYLE WALL MOUNT WITH 

2 DSP04268 ALUMINUM 6061-T6. PIPE 1 INCH SCHED 

2 DS30C87465CO1 125FT OUTDOOR UV PROTECTED CABLE 6 

2 T8547 SITE AND HUB ROUTER AND FIREWALL - 

2 CA03445AA ADD: MISSION CRITICAL HARDENING 

2 CA03448AA ADD: STATEFUL FIREWALL 

2 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LI 

1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR TS 

1 DSDST20A DISTRIBUTION PANEL (UL) W/ REAR COV 

5 DSPBA5 PBA PLUG-IN BREAKER 5 AMP 

3 DSPBA20 PBA PLUG-IN BREAKER 20 AMP 

1 DSRMP615A SPD, TYPE 3, 120V RACK MOUNT, 15A P 

1 DS428E83I01C48 CONTROL MONITORING UNIT, NON-DIVERS 

1 DS428E83I01T TTA, NON-DIVERSITY, 796-824 MHZ, RE 
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QTY NOMENCLATURE DESCRIPTION 

1 F4544 SITE MANAGER ADVANCED 

1 VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO RE 

3 V592 AAD TERM BLCK & CONN WI 

1 VA00905 ADD:24/48 VDC PS TO SM 

1 DSCC80706T5 OMNI, CORP COLLINEAR, 6DDBD, 746-87 

2 DSUC114 ANTENNA CLAMP 60 TO 115MM 

15 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

1 DDN1088 L4TNM-PSA TYPE N MALE PS FOR 1/2 IN 

1 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 

5 TDN9289 221213 CABLE WRAP WEATHERPROOFING 

5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

2 DDN1088 L4TNM-PSA TYPE N MALE PS FOR 1/2 IN 

200 DSAVA550 AVA5-50,  COAXIAL CABLE, CORRUGATED 

2 DSA5NFS N FEMALE FOR AVA5-50  CABLE 

5 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING KIT 

1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP 

200 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

1 DDN1088 L4TNM-PSA TYPE N MALE PS FOR 1/2 IN 

1 DDN1089 L4TNF-PSA TYPE N FEMALE PS FOR 1/2 

5 DSSG1212B2U SG12-12B2U, SUREGROUND 1/2", 48" 

1 DSL4SGRIP L4SGRIP SUPPORT HOIST GRIP 1/2" LDF 

7 MDN6816 STD HANGERS FOR 1/2IN CABLE & EW180 

7 MDN6817 42396A-5 7/8" CABLE HANGER  STAINLE 

1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 VD 

1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 VD 

25 L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY 

1 DDN9769 F1PNM-HC 1/4" TYPE N MALE CONNECTOR 

25 L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY 

1 DSCC80706T5 OMNI, CORP COLLINEAR, 6DDBD, 746-87 

2 DSUC114 ANTENNA CLAMP 60 TO 115MM 

15 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

1 DDN1088 L4TNM-PSA TYPE N MALE PS FOR 1/2 IN 

1 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 

5 TDN9289 221213 CABLE WRAP WEATHERPROOFING 

5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

2 DDN1088 L4TNM-PSA TYPE N MALE PS FOR 1/2 IN 

200 DSAVA550 AVA5-50,  COAXIAL CABLE, CORRUGATED 

2 DSA5NFS N FEMALE FOR AVA5-50  CABLE 
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QTY NOMENCLATURE DESCRIPTION 

5 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING KIT 

1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP 

200 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

1 DDN1088 L4TNM-PSA TYPE N MALE PS FOR 1/2 IN 

1 DDN1089 L4TNF-PSA TYPE N FEMALE PS FOR 1/2 

5 DSSG1212B2U SG12-12B2U, SUREGROUND 1/2", 48" 

1 DSL4SGRIP L4SGRIP SUPPORT HOIST GRIP 1/2" LDF 

7 MDN6816 STD HANGERS FOR 1/2IN CABLE & EW180 

7 MDN6817 42396A-5 7/8" CABLE HANGER  STAINLE 

1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 VD 

1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 VD 

25 L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY 

1 DDN9769 F1PNM-HC 1/4" TYPE N MALE CONNECTOR 

25 L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY 

1 DSCC80706T5 OMNI, CORP COLLINEAR, 6DDBD, 746-87 

2 DSUC114 ANTENNA CLAMP 60 TO 115MM 

15 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

2 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 

2 TDN9289 221213 CABLE WRAP WEATHERPROOFING 

200 DSAVA550 AVA5-50,  COAXIAL CABLE, CORRUGATED 

2 DSA5DFD D-CLASS 7-16 DIN FEMALE FOR AVA5-50 

5 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING KIT 

1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP 

7 MDN6817 42396A-5 7/8" CABLE HANGER  STAINLE 

1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH P 

1 DSGSAKITD GROUND STRAP KIT - DIN 

25 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

2 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 

1 DSCC80706T5 OMNI, CORP COLLINEAR, 6DDBD, 746-87 

2 DSUC114 ANTENNA CLAMP 60 TO 115MM 

15 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

2 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 

2 TDN9289 221213 CABLE WRAP WEATHERPROOFING 

200 DSAVA550 AVA5-50,  COAXIAL CABLE, CORRUGATED 

2 DSA5DFD D-CLASS 7-16 DIN FEMALE FOR AVA5-50 

5 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING KIT 

1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP 

7 MDN6817 42396A-5 7/8" CABLE HANGER  STAINLE 
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QTY NOMENCLATURE DESCRIPTION 

1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH P 

1 DSGSAKITD GROUND STRAP KIT - DIN 

25 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

2 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 

1 DSDCPSX2003BS 48V, 200A DC POWER SYS, SEISMIC, 84 

4 DSDCR50T LA MARCHE DCPS 50A RECTIFIER 

3 DSWL4GM200FT 180 AH, 48V,  VLRA  FRONT CONNECTED 

8 DSSP4KCDPD70B1 BREAKER, 70 AMP 

6 DSP4ALMLB1D5B BREAKER 5 AMP FOR DCPS POWER SYSTEM 

1 DSLMHFX450STT 48V, 450A DC POWER SYSTEM RACKED IN 

5 DSLMHF7548VZE1T 48V, 75A LMHF RECTIFIER (T) 

1 DSIX5USN23KIT3 5U, 23IN 48V TO 120V, 6KVA INVERTER 

1 DSWLBG896ST BATTERY, 896AH 48VDC STRING CONSIST 

8 DSSP4KCDPD70B1 BREAKER, 70 AMP 

6 DSP4ALMLB1D5B BREAKER 5 AMP FOR DCPS POWER SYSTEM 

1 DSMW3HE11473BE MOTOROLA 7705 SAR-A BUNDLE - REDUND 

1 DSMW3HE11473BE MOTOROLA 7705 SAR-A BUNDLE - REDUND 

1 DSMW3HE11473BE MOTOROLA 7705 SAR-A BUNDLE - REDUND 

1 T8586 FORTINET FIREWALL APPLIANCE 

1 DSMW3HE11473BF MOTOROLA 7705 SAR-A BUNDLE - SIMPLE 

1 DQMWSTROSAPDRF 19.US.875981.03  INCL ITEMS 1.01-1.03, 5.01, 6.01  9500MPR, OPT &
ADJ

1 DQMWSTROSAPDAD 19.US.875981.03  INCLUDES ITEMS 1.04 ANTENNA SYS

3.2 R5 SKYFARM EQUIPMENT LIST 

QTY NOMENCLATURE DESCRIPTION 

1 SQM01SUM7054 GTR 8000 EXPANDABLE SITE SUBSYSTEM 

1 CA00718AA ADD: ASTRO SYSTEM RELEASE 7.18 

1 CA00855AA ADD: 700/800 MHZ 

1 X305AC ADD: QTY (5) GTR 8000 BASE RADIOS 

5 CA01193AA ADD: IP BASED MULTISITE BASE RADIO 

1 CA03111AA ADD: CEC COMPLIANCE 

5 CA01842AA ADD: P25 TDMA SOFTWARE 

1 CA02686AA ADD: AC DC POWER DISTRIBUTION 

5 CA01953AA ADD:  POWER EFFICIENCY PACKAGE 

1 CA00862AA ADD: SITE & CABINET RMC W/CAPABILIT 

1 CA00879AA ADD: PRIMARY 6 PORT CAVITY COMBINER 
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QTY NOMENCLATURE DESCRIPTION 

1 CA00882AA ADD: 700 MHZ TX FILTER W/PMU 

2 CA01536AA ADD: GPB 8000 REFERENCE DISTRIBUTIO 

2 CA01537AA ADD: REFERENCE DISTRIBUTION SOFTWAR 

2 CA00027AB ADD: CABINET DOOR, SOLID 

2 CA00027AC ADD: FRONT/BACK DOOR, LOUVERED 

1 CA00293AA ADD: 43RU SCHROFF CABINET 

1 T8343 GSERIES SOFTWARE LICENSING 

5 UA00400AA ADD: GSERIES BR-P25 TRNK MS IP 

2 UA00409AA ADD: GSERIES RDM 

2 PMUG1017A GNSS REMOTE RECEIVER ASSY 

2 DSWM4 HEAVY DUTY W STYLE WALL MOUNT WITH 

2 DSP04268 ALUMINUM 6061-T6. PIPE 1 INCH SCHED 

2 DS30C87465CO1 125FT OUTDOOR UV PROTECTED CABLE 6 

2 T8547 SITE AND HUB ROUTER AND FIREWALL - 

2 CA03445AA ADD: MISSION CRITICAL HARDENING 

2 CA03448AA ADD: STATEFUL FIREWALL 

4 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LI 

1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR TS 

1 DSDST20A DISTRIBUTION PANEL (UL) W/ REAR COV 

5 DSPBA5 PBA PLUG-IN BREAKER 5 AMP 

3 DSPBA20 PBA PLUG-IN BREAKER 20 AMP 

1 DSRMP615A SPD, TYPE 3, 120V RACK MOUNT, 15A P 

1 DS428E83I01C48 CONTROL MONITORING UNIT, NON-DIVERS 

1 DS428E83I01T TTA, NON-DIVERSITY, 796-824 MHZ, RE 

1 F4544 SITE MANAGER ADVANCED 

1 VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO RE 

3 V592 AAD TERM BLCK & CONN WI 

1 VA00905 ADD:24/48 VDC PS TO SM 

1 DSCC80708T2 OMNI, CORP COLLINEAR, 8DBD, 746-870 

2 DSUC114 ANTENNA CLAMP 60 TO 115MM 

15 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

1 DDN1088 L4TNM-PSA TYPE N MALE PS FOR 1/2 IN 

1 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 

5 TDN9289 221213 CABLE WRAP WEATHERPROOFING 

5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

2 DDN1088 L4TNM-PSA TYPE N MALE PS FOR 1/2 IN 

200 DSAVA550 AVA5-50,  COAXIAL CABLE, CORRUGATED 

2 DSA5NFS N FEMALE FOR AVA5-50  CABLE 
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QTY NOMENCLATURE DESCRIPTION 

5 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING KIT 

1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP 

200 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

1 DDN1088 L4TNM-PSA TYPE N MALE PS FOR 1/2 IN 

1 DDN1089 L4TNF-PSA TYPE N FEMALE PS FOR 1/2 

5 DSSG1212B2U SG12-12B2U, SUREGROUND 1/2", 48" 

1 DSL4SGRIP L4SGRIP SUPPORT HOIST GRIP 1/2" LDF 

7 MDN6816 STD HANGERS FOR 1/2IN CABLE & EW180 

7 MDN6817 42396A-5 7/8" CABLE HANGER  STAINLE 

1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 VD 

1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 VD 

25 L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY 

1 DDN9769 F1PNM-HC 1/4" TYPE N MALE CONNECTOR 

25 L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY 

1 DSBPA74966013 PANEL ANTENNA, 11DBD, 746-960MHZ, 6 

15 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

2 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 

2 TDN9289 221213 CABLE WRAP WEATHERPROOFING 

200 DSAVA550 AVA5-50,  COAXIAL CABLE, CORRUGATED 

2 DSA5DFD D-CLASS 7-16 DIN FEMALE FOR AVA5-50 

5 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING KIT 

1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP 

7 MDN6817 42396A-5 7/8" CABLE HANGER  STAINLE 

1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH P 

1 DSGSAKITD GROUND STRAP KIT - DIN 

25 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POL 

2 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 

1 DSDCPSX2003BS 48V, 200A DC POWER SYS, SEISMIC, 84 

4 DSDCR50T LA MARCHE DCPS 50A RECTIFIER 

3 DSWL4GM200FT 180 AH, 48V,  VLRA  FRONT CONNECTED 

8 DSSP4KCDPD70B1 BREAKER, 70 AMP 

6 DSP4ALMLB1D5B BREAKER 5 AMP FOR DCPS POWER SYSTEM 

1 DSMW3HE11473BE MOTOROLA 7705 SAR-A BUNDLE - REDUND 
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3.3 SUBSCRIBER EQUIPMENT LIST 

QTY NOMENCLATURE DESCRIPTION 

275 H91TGD9PW5 N APX 8000 ALL BAND PORTABLE MODEL 1.5 

275 G996 ADD: PROGRAMMING OVER P25 (OTAP) 

275 H38 ADD: SMARTZONE OPERATION 

275 Q361 ADD: P25 9600 BAUD TRUNKING 

275 Q58AU ENH: 3 YEAR SERVICE FROM THE START LITE 

275 Q629 ENH: AES ENCRYPTION 

275 Q806 ADD: ASTRO DIGITAL CAI OPERATION 

275 QA00580 ADD: TDMA OPERATION 

275 QA05508 DEL: DELETE VHF BAND 

275 QA09001 ADD: WIFI CAPABILITY 

15 NNTN8844A CHARGER, MULTI-UNIT, IMPRES 2, 6-DISP, NA/LA-PLUG, ACC USB 
CHGR 

200 NNTN8860A CHARGER, SINGLE-UNIT, IMPRES 2, 3A, 115VAC, US/NA 

275 PMMN4069AL MICROPHONE,IMPRES RSM, 3.5MM JACK, IP55 

140 M37TSS9PW1 N APX8500 ALL BAND MP MOBILE 

140 B18 ADD: AUXILARY SPEAKER MOTORCYCLE 

140 G361 ENH: P25 TRUNKING SOFTWARE APX 

140 G442 ADD: O5 CONTROL HEAD 

140 G51 ENH: SMARTZONE OPERATION APX 

140 G67 ADD:  REMOTE MOUNT MP 

140 G78 ADD: 3Y ESSENTIAL SERVICE 

140 G806 ENH:  ASTRO DIGITAL CAI OP APX 

140 G843 ADD: AES ENCRYPTION APX 

140 G996 ENH: OVER THE AIR PROVISIONING 

140 GA00580 ADD: TDMA OPERATION APX 

140 GA01513 ADD:  ALL BAND MOBILE ANTENNA (7/8/V/U) 

140 GA01517 DEL:  NO J600 ADAPTER CABLE NEEDED 

140 GA05508 DEL:  DELETE VHF BAND 

140 GA09001 ADD:  WI-FI CAPABILITY 

140 W22 ADD: STD PALM MICROPHONE APEX 

140 GA00250 ADD: WIFI/GNSS FLEXIBLE CABLE LMR195 

140 G444 ADD: APX CONTROL HEAD SOFTWARE 

1 T8476B KVL 5000 

1 CA00182AW ADD: AES ENCRYPTION SOFTWARE 

1 CA00243AJ ADD: ADP PRIVACY 

1 CA03358AA ADD: ASTRO 25 MODE 
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QTY NOMENCLATURE DESCRIPTION 

1 CA03467AA ADD: NORTH AMERICA MICRO USB CHARGER 100/240V 

1 DQUUSBOTG STARTECH.COM 5IN MICRO USB TO USB OTG HOST ADAPTER M/F 
- USB ADAPTER 
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SECTION 4 

STATEMENT OF WORK 
This Statement of Work (SOW) describes the deliverables to be furnished to the City of 
Santa Rosa. The tasks described herein will be performed by Motorola, its subcontractors, 
and Santa Rosa to implement the solution described in the System Description. It describes 
the actual work involved in installation, identifies the installation standards to be followed, 
and clarifies the responsibilities for both Motorola and Santa Rosa during the project 
implementation. Specifically, this SOW provides: 

 A summary of the phases and tasks to be completed within the project lifecycle. 

 A list of the deliverables associated with the project. 

 A description of the responsibilities for both Motorola and Santa Rosa 

 The qualifications and assumptions taken into consideration during the development of 
this project. 

This SOW provides the most current understanding of the work required by both parties to 
ensure a successful project implementation. In particular, Motorola has made assumptions 
of the sites to be used for the new system. Should any of the sites change, a revision to the 
SOW and associated pricing will be required. It is understood that this SOW is a working 
document, and that it will be revised as needed to incorporate any changes associated with 
contract negotiations, Contract Design Review (CDR), and any other change orders that 
may occur during the execution of the project. 

Motorola is proposing a 3-site TDMA Simulcast Cell to be integrated into the existing Santa 
Rosa Core.  Motorola has included the proposed Phase 3 subscriber units for PD, along 
with subscriber training and programming.   

4.1 ASSUMPTIONS 
Motorola has based the system design on information provided by Santa Rosa and an 
analysis of the system requirements. All assumptions have been listed below for review. 
Should Motorola’s assumptions be deemed incorrect or not agreeable to Santa Rosa, a 
revised proposal with the necessary changes and adjusted costs may be required. Changes 
to the equipment or scope of the project after contract may require a change order  

 Santa Rosa will supply all primary power. Motorola assumes that the existing electrical 
panels at each site have load and breaker capacity for the new equipment being 
provided. New DC Power systems will connect to existing site power. Any additional 
circuits are the responsibility of Santa Rosa.  

  All work is to be performed during normal work hours, Monday through Friday 8:00 a.m. 
to 5:00 p.m. 

 Sufficient space exists for installation of new equipment racks at each site. 

 Santa Rosa is responsible for frequency licensing for each of the sites. 

 Motorola has included a Coverage Acceptance Test for the new simulcast cell, which will 
be an objective, outbound only test.  

 Motorola makes no guarantee of coverage provided by the simulcast cell. The Coverage 
Acceptance Test will provide a baseline of coverage proposed.  
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 All existing resources have been installed in a manner that meets current R56 
standards. 

 Motorola assumes all towers will support the proposed antenna equipment. Motorola has 
not included costs to upgrade towers. 

 Tower modifications or replacements are not included in this proposal. Any structural 
modifications that are required based upon the structural analysis are the responsibility 
of Santa Rosa. 

 Santa Rosa will provide Type 1 and Type 2 surge suppression for the equipment rooms 
per R56 requirements. 

 Santa Rosa is responsible for installation of mobile subscriber units.   

 The schedule provided as part of this project is preliminary in nature, and subject to 
change. It is meant to be representative of the schedule required to implement the scope 
of work of this proposal. The final Project Schedule will be customized to Santa Rosa 
and finalized during Contract Design Review. 

 Motorola is not responsible for interference caused or received by the Motorola provided 
equipment except for interference that is directly caused by the Motorola-provided  
transmitter(s) to the Motorola provided receiver(s). Should Santa Rosa system 
experience interference, Motorola can be contracted to investigate the source and 
recommend solutions to mitigate the issue. 

 Any inaccuracies in FCC data may drive additional services costs during field 
implementation. In addition, any other troubleshooting tasks related to frequency 
interference issues that are not directly attributed to the system are subject to additional 
services and require a change order to capture the extra cost to the project. 

 All existing sites or equipment locations will have sufficient space available for the 
system described as required/specified by Motorola’s R56 Guidelines for 
Communications sites 

 Training is included for subscribers only (Phase 3). Training provided will be train-the-
trainer. 

 Proposed microwave links are assumed to be Line of Site by nature. Microwave paths 
will require confirmation by a Path/Site Survey. Should obstructions to the links be found 
during the Site Survey, a change order could be required for additional equipment. 

 FCC Coordination for the microwave link will determine final frequency and dish size. If 
this varies from the proposed equipment, a change order could be required.  

 The microwave path surveys will be conducted on all paths prior to the implementation 
of the microwave network. 

 Proposed design is contingent on performing a path survey to confirm the provided path 
profiles.   

 Sites will have suitable temperature control and lighting where work is to be performed 
or materials stored. 

 Wall penetrations are existing for coax and/or waveguide. 

 Motorola assumes all sites are free from interference from existing installed equipment, 
and the frequencies will not cause intermodulation or desensitization problems. If this is 
not the case, a change order may be required.  

 Motorola anticipates that the HVAC system at the R5 site needs upgrades. No upgrades 
are included in this proposal, and are the responsibility of the customer should this site 
option be executed. 

 

 Approved local, State or Federal permits as may be required for the installation and 
operation of the proposed equipment are the responsibility of the customer. 
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 Site work will be performed in a progressive and contiguous manner without work 
stoppage due to non-Motorola related tasks. All additional mobilizations, beyond the 
initial one, that are not directly caused by Motorola, its contractors, or Motorola delivered 
equipment, will require a Change Order generated by the Motorola Program Manager 
and a Customer purchase order prior to the additional mobilizations.  

Motorola Solutions will install and configure the proposed equipment. The following table 
describes the tasks involved with installation and configuration. 

Tasks 
Motorola 
Solutions 

Customer 

PROJECT INITIATION 

Contract Finalization and Team Creation 

Execute contract and distribute contract documents. X X 

Assign a Project Manager as a single point of contact. X X 

Assign resources. X X 

Schedule project kickoff meeting. X X 

Deliverable: Signed contract, defined project team, and scheduled project kickoff meeting. 

Project Administration 

Ensure that project team members attend all meetings 
relevant to their role on the project. 

X X 

Set up the project in the Motorola Solutions information 
system. 

X  

Record and distribute project status meeting minutes. X  

Maintain responsibility for third-party services contracted 
by Motorola Solutions. 

X  

Complete assigned project tasks according to the project 
schedule. 

X X 

Submit project milestone completion documents. X  

Upon completion of tasks, approve project milestone 
completion documents. 

 X 

Conduct all project work Monday thru Friday, 7:30 a.m. to 
5:00 p.m.). 

X  

Deliverable: Completed and approved project milestones throughout the project. 

Project Kickoff 

Introduce team, review roles, and decision authority. X X 

Present project scope and objectives. X  

Review SOW responsibilities and project schedule. X X 

Schedule Design Review. X X 
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Tasks 
Motorola 
Solutions 

Customer 

Deliverable: Completed project kickoff and scheduled Design Review. 

Design Review 

Review the Customer’s operational requirements. X X 

Present the system design and operational requirements 
for the solution. 

X 

Present installation plan. X 

Present preliminary cutover plan and methods to 
document final cutover process. 

X 

Present configuration and details of sites required by 
system design. 

X 

Validate that Customer sites can accommodate proposed 
equipment. 

X X 

Provide approvals required to add equipment to proposed 
existing sites. 

X 

Review safety, security, and site access procedures. X 

Present equipment layout plans and system design 
drawings. 

X 

Provide backhaul performance specifications and 
demarcation points. 

X 

Provide heat load and power requirements for new 
equipment. 

X 

Provide information on existing system interfaces. X 

Provide frequency and radio information for each site. X 

Assume liability and responsibility for proving all 
information necessary for complete installation. 

X 

Assume responsibility for issues outside of Motorola 
Solutions’ control. 

X 

Complete the required forms required for frequency 
coordination and licensing. 

X 

Ensure that frequency availability and licensing meet 
project requirements, and pay licensing and frequency 
coordination fees. 

X 

Review and update design documents, including System 
Description, Statement of Work, Project Schedule, and 
Acceptance Test Plan, based on Design Review 
agreements. 

X 

Provide minimum acceptable performance specifications 
for customer provided hardware, software, LAN, WAN and 
internet connectivity. 

X 

Execute Change Order in accordance with all material 
changes to the Contract resulting from the Design Review. 

X 

Deliverable: Finalized design documentation based upon “frozen” design, along with any relevant 
Change Order documentation. 

SITE PREPARATION AND DEVELOPMENT 
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Tasks 
Motorola 
Solutions 

Customer 

Site Access 

Provide site owners/managers with written notice to 
provide entry to sites identified in the project design 
documentation. 

X 

Maintain access roads in order to provide clear and stable 
entry to sites for heavy-duty construction vehicles, cement 
trucks and cranes. Ensure that sufficient space is 
available at the site for these vehicles to maneuver under 
their own power, without assistance from other equipment. 

X 

Obtain site licensing and permitting, including site 
lease/ownership, zoning, permits, regulatory approvals, 
easements, power, and telco connections. 

X 

Deliverable: Access, permitting, and licensing necessary to install system equipment at each site. 

Site Planning 

Provide necessary buildings, equipment shelters, and 
towers for installation of system equipment. 

X 

Provide the R56 requirements for space, power, 
grounding, HVAC, and connectivity requirements at each 
site. 

X 

Provide adequate electrical power in proper phase and 
voltage at sites. 

X 

Provide as-built structural and foundation drawings of the 
structures and site locations, along with geotechnical 
reports, in order to facilitate a structural analysis. 

X 

Perform structural analysis of towers, rooftops, or other 
structures to confirm that they are capable of supporting 
proposed and future antenna loads. 

X 

Confirm that there is adequate utility service to support the 
new equipment and ancillary equipment. 

X 

Modify towers or other structures, or relocate sites in the 
system, to ensure that they are capable of supporting 
proposed and future antenna loads. 

X 

Conduct site walks to collect pertinent information (e.g. 
location of telco, power, structures, etc.) 

X 

Ensure that each site meets the R56 standards for space, 
grounding, power, HVAC, and connectivity requirements. 

X 

Conduct one three-point ground resistance test of each 
site. 

X 

Pay for application fees, taxes, and recurring payments for 
lease/ownership of property. 

X 

Ensure that required rack space is available for installation 
of the new equipment. 

Deliverable: Information and permitting requirements completed at each site. 

General Facility Improvements 

Provide adequate HVAC, grounding, lighting, cable 
routing, and surge protection based upon Motorola 
Solutions’ Standards and Guidelines for Communication 
Sites (R56) 

X 
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Tasks 
Motorola 
Solutions 

Customer 

Ensure the resolution of environmental and hazardous 
material issues at each site including, but not limited to, 
asbestos, structural integrity (tower, rooftop, water tank, 
etc.), and other building risks. 

X 

Ensure that electrical service will accommodate 
installation of system equipment, including isolation 
transformers, circuit breakers, surge protectors, and 
cabling. 

X 

Provide obstruction-free area for the cable run between 
the demarcation point and system equipment. 

X 

Provide structure penetrations (wall or roof) for 
transmission equipment (e.g. antennas, microwave radios, 
etc.). 

X 

Supply interior building cable trays, raceways, conduits, 
and wire supports. 

X 

Pay for usage costs of power and generator fueling, both 
during the construction and installation effort, and on an 
ongoing basis. 

X 

Transport removed site equipment to a location 
designated by Customer and within Customer’s 
jurisdiction. 

X 

Deliverable: Sites meet physical requirements for equipment installation. 

SYSTEM INSTALLATION 

Equipment Order and Manufacturing 

Create equipment order and reconcile to contract. X 

Manufacture Motorola Solutions-provided equipment 
necessary for system based on equipment order. 

X 

Procure non-Motorola Solutions equipment necessary for 
the system. 

X 

Deliverable: Equipment procured and ready for shipment. 

System Staging 

Ship all equipment needed for staging to Motorola 
Solutions’ Customer Center for Solutions Integration 
(CCSi). 

X 

Provide information on existing system interfaces, room 
layouts, or other information necessary for the assembly 
to meet field conditions. 

X 

Set up and rack the solution equipment on a site-by-site 
basis, as it will be configured in the field at each of the 
sites. 

X 

Cut and label the cables with to/from information to 
specify interconnection for field installation and future 
servicing needs. 

X 

Complete the cabling/connecting of the subsystems to 
each other (“connectorization” of the subsystems). 

X 

Assemble required subsystems to assure system 
functionality. 

X 
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Tasks 
Motorola 
Solutions 

Customer 

Power up, load application parameters, program, and test 
all staged equipment. 

X  

Confirm system configuration and software compatibility 
with the existing system. 

X  

Inventory the equipment with serial numbers and 
installation references. 

X  

Perform factory functional acceptance tests of system 
features 

X  

Conduct site and system level testing. X  

Perform system burn-in 24 hours a day during staging to 
isolate and capture any defects. 

X  

Deliverable: System staged and ready for shipment. 

Equipment Shipment and Storage 

Provide secure location for solution equipment.  X 

Pack and ship solution equipment to the identified, or site 
locations. 

X  

Receive solution equipment.  X 

Inventory solution equipment. X  

Deliverable: Solution equipment received and ready for installation 

General Installation 

Deliver solution equipment to installation location. X  

Coordinate receipt of and inventory solution equipment 
with designated contact. 

X  

Install all proposed fixed equipment as outlined in the 
System Description based upon the agreed-upon floor 
plans, connecting audio, control, and radio transmission 
cables to connect equipment to the power panels or 
receptacles, and audio/control line connection points. 
Installation performed in accordance with R56 standards 
and state/local codes. 

X  

Provide system interconnections that are not specifically 
outlined in the system design, including dedicated phone 
circuits, microwave links, or other types of connectivity. 

 X 

Install and terminate all network cables between site 
routers and network demarcation points, including 
microwave, leased lines, and Ethernet. 

X  

Ensure that Type 1 and Type 2 AC suppression is 
installed to protect installed equipment. 

 X 

Connect installed equipment to the provided ground 
system. 

X  

Label equipment, racks, and cables. X  

Perform preliminary audit of installed equipment to ensure 
compliance with requirements and R56 standards. 

X  
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Tasks 
Motorola 
Solutions 

Customer 

Note any required changes to the installation for inclusion 
in the “as-built” system documentation. 

X  

Remove, transport, and dispose of old equipment.  X 

Deliverable: Equipment installed. 

Antenna and Transmission Line Installation 

Install antennas, including supplying and installing new 
side arm mounts 

X  

Coordinate tower crew with Motorola ST to conduct 
antenna and line sweeps 

 X 

Install towertop amplifiers. X  

Install transmission lines required for system. X  

Provide structure penetrations for transmission equipment 
(e.g. antennas & microwave line.). 

 X 

Install microwave waveguide and lines, as applicable. X  

Perform sweep tests on transmission lines. X  

Provide and install attachment hardware for supporting 
transmission lines on antenna support structure. 

X  

Supply and install ground buss bar at the bottom of each 
antenna support structure. 

X  

Deliverable: Antenna and Transmission Line installed. 

ASTRO 25 Remote Site Installation and Configuration 

Install fixed equipment contained in the equipment list and 
system description. 

X  

Provide backhaul connectivity and associated equipment 
for all sites to meet latency, jitter and capacity 
requirements. 

X  

Configure ASTRO 25 system to support the new RF sites. X  

Verify site link performance, prior to the interconnection of 
the solution equipment to the link equipment. 

X  

Provide list of subscriber IDs for loading into the Zone 
Controller. 

 X 

Load subscriber IDs in the Zone Controller. X  

Provide required radio ID and alias information to enable 
alias database setup for interface to consoles. 

 X 

Integrate the RF sites into the system to ensure proper 
operation. 

X  

Deliverable: ASTRO 25 remote site equipment installation completed. 

Develop Console and User Radio Fleetmap 

Review and determine modifications to existing fleetmap.  X 
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Tasks 
Motorola 
Solutions 

Customer 

Review fleetmapping requirements with Customer, 
including user ID and talkgroup structures. 

X  

Designate user group representatives for the user groups, 
to make timely decisions on their behalf. 

 X 

Provide advisory input during fleetmap development. X  

Develop templates.  X 

Participate in a meeting to finalize any changes among 
user groups. 

X X 

Review and approve fleetmap templates.  X 

Program the approved templates into a radio-
programming template tool. 

X  

Program sample radios with approved templates and 
deliver for evaluation by Customer. 

X  

Program approved templates into console.  X 

Evaluate sample radios and provide feedback.  X 

Approve templates.  X 

Deliverable: Fleetmap plan completed and approved by Customer. 

Mobile Radio Installation and Programming 

Develop and approve prototypes for each type of mobile 
installation. 

 X 

Test features and functionalities of the mobile templates. X  

Program the mobile radios identified in the equipment list 
in accordance with the programming templates, client 
software, and fleetmap. A “one-time only” programming is 
included in the project pricing. 

X  

Provide adequate number of vehicles for installations 
according to the project/installation schedule. 

 X 

Install all the mobiles in the vehicles, as identified in the 
equipment list, and according to the installation schedule. 

 X 

Permanently mount the antennas on each vehicle 
according to the approved prototype, appropriate for the 
vehicle type. Install the antennas close to the same 
location as the existing antennas, where practical, in 
vehicles that already have antennas installed.   If 
applicable, plug the old antenna hole with an appropriate 
rubber plug. 

 X 

Install the antennas on the roof, where practical, on the 
new antenna installations. If mobile antenna cannot be 
installed on the roof, determine an alternative location. 

 X 

Remove the existing mobiles from the vehicle at the time 
of installation of the new radios 

 X 

Deliverable: Mobile radios installed and accepted 

Portable Radio Programming and Distribution 
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Tasks 
Motorola 
Solutions 

Customer 

Pass all features and functionalities of the portable radio 
template. 

X  

Program test portable radios with each template version 
and activate them on the system. 

X  

Program the portable radios identified in the equipment list 
in accordance with the programming templates, client 
software, and fleetmap. A “one-time only” programming is 
included in the project pricing. 

X  

Deliver portable radios to authorized Customer personnel 
and inventory upon receipt. 

X  

Acknowledge receipt of portable radios and accessories 
and verify proper operation of a sampling of delivered 
portable radios. 

 X 

Distribute portable radios to end users. X  

Deliverable: Portable radios accepted and distributed. 

SYSTEM OPTIMIZATION AND TESTING 

R56 Site Audit 

Perform R56 site-installation quality-audits, verifying 
proper physical installation and operational configurations. 

X  

Create site evaluation report to verify site meets or 
exceeds requirements, as defined in Motorola Solutions’ 
R56 Standards and Guidelines for Communication Sites. 

X  

Deliverable: R56 Standards and Guidelines for Communication Sites audits completed 
successfully. 

Solution Optimization 

Verify that all equipment is operating properly and that all 
electrical and signal levels are set accurately. 

X  

Verify that all audio and data levels are at factory settings. X  

Verify communication interfaces between devices for 
proper operation. 

X  

Ensure that functionality meets manufacturers’ 
specifications and complies with the final configuration 
established during design review or system staging. 

X  

Deliverable: Completion of System Optimization. 

Functional Acceptance Testing 

Verify the operational functionality and features of the 
solution supplied by Motorola Solutions, as contracted. 

X  

Witness the functional testing.  X 

Document all issues that arise during the acceptance 
tests. 

X  

If any major task for the system as contractually described 
fails during the Customer acceptance testing or beneficial 
use, repeat that particular task after Motorola Solutions 
determines that corrective action has been taken. 

X  
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Tasks 
Motorola 
Solutions 

Customer 

Resolve any minor task failures before Final System 
Acceptance. 

X 

Document the results of the acceptance tests and present 
for review. 

X 

Review and approve final acceptance test results. X 

Deliverable: Completion of functional testing and approval by Customer. 

Coverage Testing 

Determine the required number of test vehicles for 
simultaneous testing of multiple service areas. 

X X 

Perform coverage testing according to the Coverage 
Acceptance Test Plan (CATP), Submit test reports within 
the agreed period. 

X 

For any area that fails, take corrective action. X 

Retest any areas for which corrective action has been 
taken. 

X 

Document all issues that arise during the coverage 
testing. 

X 

Submit final test reports, according to the agreed period. X 

Provide the required number of test vehicles, drivers, and 
resources to witness the coverage testing. 

X 

Review and approve test results. X 

Deliverable: Completion of coverage testing and approval by Customer. 

PROJECT TRANSITION 

Training 

Finalize schedule for training coursework. X 

Provide training facility. X 

Ensure that the training participants fulfill course 
prerequisites. 

X 

Conduct the training classes outlined in the Training Plan. X 

Attend proposed training classes. X 

Deliverable: Training coursework completed. 

Cutover 

Finalize Cutover Plan. X X 

Calibrate and tune existing mobile and portable radios to 
ensure good working order. 

X 

Provide Motorola Solutions with user radio information for 
input into the system database and activation, as required. 

X 



Santa Rosa Police Department 
November 14, 2019 

TDMA Infrastructure & Subscribers Use or disclosure of this proposal is subject 
to the restrictions on the cover page. 

Motorola Solutions Confidential Restricted Statement of Work 4-12 

Tasks 
Motorola 
Solutions 

Customer 

Provide programming of user radios and related services 
(i.e. template building, re-tuning, testing and installations), 
as needed, during cutover period. 

X 

Conduct cutover meeting with relevant personnel to 
address both how to mitigate technical and 
communication problem impacts to the users during 
cutover and during the general operation of the system. 

X 

Notify the personnel affected by the cutover of the date 
and time planned for cutover. 

X 

Provide ongoing communication with users regarding the 
project and schedule. 

X X 

Cut over users and ensure that user radios are operating 
on system. 

X 

Resolve punchlist items, documented during the 
Acceptance Testing phase, in order to meet all the criteria 
for final system acceptance. 

X 

Assist Motorola Solutions with resolution of identified 
punchlist items by providing support, such as access to 
the sites, equipment and system, and approval of the 
resolved punchlist items. 

X 

Deliverable: Migration to new system completed, and punchlist items resolved. 

Transition to Warranty 

Review the items necessary for transitioning the project to 
warranty support and service. 

X 

Motorola Solutions to provide services during year 1 
warranty which align with the proposed services. 

X 

Provide a Customer Support Plan detailing the warranty 
support associated with the contract equipment. 

X 

Participate in the Transition Service/Project Transition 
Certificate (PTC) process. 

X 

Deliverable: Service information delivered and approved by Customer 

Finalize Documentation and System Acceptance 

Provide manufacturer’s installation material, part list and 
other related material to Customer upon project 
completion. 

X 

Provide an electronic as-built system manual on CD or 
other Customer preferred electronic media. The 
documentation will include the following: 
 Site Block Diagrams. 
 Site Floor Plans. 
 Site Equipment Rack Configurations. 
 Antenna Network Drawings for RF Sites (where 

applicable). 
 ATP Test Checklists. 
 Functional Acceptance Test Plan Test Sheets and 

Results. 
 Equipment Inventory List. 
 Console Programming Template (where applicable). 
 Maintenance Manuals (where applicable). 

X 
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Tasks 
Motorola 
Solutions 

Customer 

 Technical Service Manuals (where applicable). 
Drawings will be delivered in Adobe PDF format. 

Receive and approve documentation. X 

Execute Final Project Acceptance. X X 

Deliverable: All required documents are provided and approved. Final Project Acceptance. 
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SECTION 5 

PROJECT SCHEDULE 
Project Schedule is included on the pages that follow. 
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SECTION 6 

COVERAGE ACCEPTANCE 
TEST PLAN 
6.1 OVERVIEW 

This Coverage Acceptance Test Plan (CATP) is designed to verify that the voice radio 
system implemented by Motorola Solutions for Santa Rosa meets or exceeds the required 
reliability as shown on Motorola Solutions’ maps. The CATP defines the coverage testing 
method and procedure, the coverage acceptance criterion, the test documentation, and the 
responsibilities of both Motorola Solutions and Santa Rosa.  

Coverage Acceptance Testing is based upon a coverage prediction that accurately 
represents the implemented infrastructure and parameters that are consistent with the 
contract agreements. To characterize system performance accurately, the actual user 
equipment radio series deployed for Santa Rosa will be used to conduct the coverage test. 

Subsequent sections define the coverage acceptance test configuration(s) and test criteria. 

6.2 CATP DEFINITIONS 
Several definitions are needed to accurately describe the coverage acceptance test method 

and criteria. Where cited, these terms or methods are defined in TIA TSB-88.1-D
1 

or TSB-

88.3-D
2
. 

6.3 DEFINED TEST AREA 
The defined test area is the geographical area in which communications will be provided 
that meet or exceed the specified Channel Performance Criterion (CPC) at the specified 
reliability for the specified equipment configuration(s). Coverage Acceptance Test Summary, 
along with names of the corresponding Motorola Solutions map(s) which show the defined 
test areas. 
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Figure 6-1: City of Santa Rosa Portable Outbound Grid map 
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6.3.1 Channel Performance Criterion (CPC) 

The CPC is the specified minimum design performance level in a faded channel. [TSB-88.1-
D, 

§5.2] For this system, the CPC is the Delivered Audio Quality (DAQ) as stated Table 6-1. 
The DAQ definitions are provided Table 6-1. [TSB-88.1-D, §5.4.2, Table 3]. 

Table 6-1: DAQ Definitions 
 

DAQ Subjective Performance Description 

1 Unusable, speech present but unreadable. 

2 Understandable with considerable effort. Frequent repetition due to noise/distortion. 

3 Speech understandable with slight effort. Occasional repetition required due to 
noise/distortion. 

3.4 Speech understandable with repetition only rarely required. Some noise/distortion. 

4 Speech easily understood. Occasional noise/distortion. 

4.5 Speech easily understood. Infrequent noise/distortion. 

5 Speech easily understood. 

The CPC pass/fail criterion is the faded performance threshold, plus any adjustments for 
antenna performance, external noise, and in-building or in-vehicle losses. [TSB-88.1-D, 
§5.4.2, Figure 5] The faded performance threshold for the specified CPC is determined 
using the receiver’s static reference sensitivity adjusted by the projected CPC parameters 
for the applicable Modulation Type and DAQ as listed in the current version of TSB-88.1, 
Annex A,  Table A-1. For coverage testing of digital voice radio systems, the faded 
performance threshold is the applicable Bit Error Rate (BER) from the projected CPC 
parameters. 

6.3.2 Reliability 

The Covered Area reliability is the percentage of locations within the defined test area that 
are predicted to meet or exceed the specified CPC. The Motorola Solutions map(s) indicate 
the Covered Area(s) within which this system is predicted to provide at least the reliability of 
meeting or exceeding the CPC as stated in Table 12 Coverage Acceptance Test Summary. 

For the defined test area(s) guaranteed for Covered Area reliability, only the painted 
covered area on Motorola Solutions’ maps will be tested for coverage acceptance. No 
acceptance testing will be performed in locations predicted on Motorola Solutions’ maps to 
be below the required Covered Area reliability. 

After all accessible tiles in the defined test area have been tested, the Covered Area 
reliability will be determined by dividing the number of tiles tested that meet or exceed the 
CPC pass/fail criterion by the total number of tiles tested. [TSB-88.3-D, §5.1, equation]. 

6.3.3 Direction(s) of Test 

The direction(s) of test in Table 6-2 Coverage Acceptance Test Summary defines the 
direction(s) which will be tested for coverage acceptance. 
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6.3.4 Equipment Configurations 

This section defines the equipment configurations and infrastructure design parameters 
upon which the coverage guarantee and the coverage acceptance test are based. The 
equipment configurations are defined in Table 12 Coverage Acceptance Test Summary, and 
include user equipment, outdoor/in-building definition, defined test area, number of test tiles, 
reliability, CPC, CPC pass/fail, and direction(s) of test. The infrastructure design parameters 
are defined in Table 1-2 Infrastructure Design Parameters, and include site names, site 
locations, and antenna system parameters. If the implemented system equipment 
configuration and/or infrastructure design parameters vary from these configurations and/or 
parameters, a revised coverage map will be used to define the test configuration and 
potential areas from which test tiles will be included in the revised coverage acceptance test. 

Coverage testing will be conducted with equipment installed per the configurations in Table 
12 Coverage Acceptance Test Summary, and with the mobile antennas in unobstructed 
locations that are not adjacent to other large objects or metallic items which would distort the 
antenna patterns. 

Table 6-2: Santa Rosa Coverage Acceptance Test Summary 

User Equipment 
Outdoor / In-

Building 

Defined 
Test Area 

& Map 
Name 

Number 
of Test 
Tiles Reliability CPC CPC Pass/Fail Direction(s) of Test 

APX 8000 Portable 
with tri-band antenna 
in swivel case with 
remote speaker 
microphone for 
transmit and receive 

Outdoor Covered 
Area 
Reliabilty 

(On-Roads 
Only) 

555 (0. 5 
mi tiles) 

95% DAQ
-3.4

2.4% BER 
Outbound with 
Subjective 
DAQ Re-Test 
Allowed 

Out 

bound Only 

Table 6-3: Santa Rosa Infrastructure Design Parameters 

Site Name Latitude Longitude Transmit Antenna System Receive Antenna System 

Mount 
Height 

Antenna Model Mount 
Height 

Antenna Model External Noise 
assumed 
(relative to 
KToB) 

Trunking Simulcast Subsystem 

Barham 38° 30' 
32'' N 

122° 39' 
48'' W 

165 ft BPA7496-60-13_16 180 ft CC807-08-T2 0 

Bethlehem 38° 26' 
13.82'' N 

122° 42' 
27.77'' W 

170 ft CC807-06-T5 170 ft CC807-08-T2 0 
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6.3.5 Outdoor Only Coverage 

Motorola Solutions’ portable coverage prediction is for outdoor locations only. Portable 
coverage inside buildings and vehicles is not a design requirement of this system and is, 
therefore, not guaranteed. 

6.3.6 CPC Pass / Fail Criterion for a Test Tile 

For each equipment configuration, the CPC pass/fail criterion for a test tile is stated in Table 
6-2 Coverage Acceptance Test Summary. Each equipment configuration will have only one 
CPC pass/fail criterion for a test tile. 

To measure BER, the coverage test will be performed with the appropriate attenuator value 
installed in the test radio antenna line, to establish an equivalent signal level performance 
for each equipment configuration.  

The TSB-88 definition of DAQ 3.4 allows for a minimal number of re-tries/repetition (the 
definitions are provided in Section 1.2.2). Any tile that fails the objective BER test described 
above will be re-tested using a subjective DAQ test. All said tiles will be re-tested using the 
subjective DAQ test outlined in this CATP. However, the number of successful retries may 
constitute no more than 10% of the total test tiles. 

Coverage for the portable outdoor equipment configurations will be verified for acceptance 
by attenuation of the test radio for BER tests. The attenuation will be the difference between 
the test radio’s antenna system and the additional loss used in Motorola Solutions’ coverage 
prediction to account for portable antenna performance. The attenuator values are provided 
in Table 6-5. 

This provides a method of verifying that the radio system provides the required BER for the 
specified CPC for each of the defined equipment configurations. 

Below are the attenuator values required to evaluate each equipment configuration. The 
methodology to determine the attenuator value is demonstrated in TSB-88.1-D §5.4.2, 
Figure 5. The attenuator value includes the proper values for the equipment configuration 
requirement plus adjustments for the test equipment setup. Should the test equipment setup 
losses (e.g. cable length) vary, an adjustment to the attenuator value may be required to 
represent the required equipment configuration accurately. 

User Equipment Configuration and Outdoor / In-Building Attenuator Value 

Portable Outdoors 8.1dB 

6.3.7 Required Number of Test Tiles in the Defined Test Area 

The method used to test coverage is a statistical sampling of the defined test area to verify 
that the CPC is met or exceeded at the required reliability for each of the defined equipment 
configurations. It is impossible to verify every point within a defined test area, because there 
are infinite points; therefore, coverage reliability will be verified by sampling a statistically 
significant number of randomly selected locations, quasi-uniformly distributed throughout the 
defined test area. There is one test sample per test tile, where a sample consists of multiple 
sub-samples. 
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Coverage acceptance testing will be performed in the defined test area as indicated on 
Motorola Solutions-provided maps. To verify that the reliability requirement is met, the 
defined test area indicated on Motorola Solutions’ maps will be divided into uniformly sized 
test tiles, with at least the number of test tiles indicated in Table 6-2 Coverage Acceptance 
Test Summary. The number of test tiles indicated in Table 6-2 is at least the minimum 
required by the Estimate of Proportions formula as stated in section 1.2.1 (Defined Test 
Area) of this document. 

Per TSB-88.3-D, the stated minimum outdoor tile size is 100 by 100 wavelengths; however, 
the minimum practical test tile size is typically about 400 by 400 meters (about 0.25 by 0.25 
miles). The minimum practical tile size for any system is determined by the distance traveled 
at the speed of the test vehicle while sampling, GPS error margin, and availability of road 
access within very small test tiles. A related consideration is the time, resources, and cost 
involved in testing very large numbers of very small tiles. For a given defined test area, all 
test tiles must be of equal size. The maximum test tile size is 2 by 2 km (1.24 by 1.24 miles) 
[TSB-88.3-D, §5.5.1]. In some wide-area systems, this constraint on maximum tile size may 
dictate a greater number of test tiles than the minimum number required by the Estimate of 
Proportions formula. 

No acceptance testing will be performed in locations outside the defined test area as 
indicated on the Motorola Solutions-provided maps. Motorola Solutions and Santa Rosa 
may agree to perform “information only” tests in locations outside the defined test area; 
however, these “information only” test results will not be used for coverage acceptance. Any 
“information only” test locations must be defined before starting the test. If the added 
locations require significant additional time and resources to test, a change order will be 
required and Motorola Solutions may charge Santa Rosa on a time-and-materials basis. 

6.3.8 Accessibility to Test Tiles 

Prior to testing, Motorola Solutions and Santa Rosa will plan the route for the test vehicle(s) 
through the defined test area, to ensure that at least the minimum required number of tiles is 
tested. 

While planning the route (if possible) or during the test, Motorola Solutions and Santa Rosa 
will identify any test tiles that are inaccessible for the coverage test (due to lack of roads, 
restricted land, etc.). Inaccessible tiles will be eliminated from the acceptance test 
calculation. [TSB-88.3- D, §5.5.4] 

If elimination of inaccessible test tiles results in less than a statistically significant number of 
test tiles or substantially alters the defined test area, Motorola Solutions reserves the right to 
adjust the committed reliability based on the reduced number of accessible test tiles within 
the altered test area and the Estimate of Proportions formula. [TSB-88.3-D, §5.2.1, equation 
2] 

6.3.9 Random Selection of a Test Location in each Tile 

This CATP provides an objective method of randomly selecting and tracking test locations 
using Motorola Solutions' Voyager coverage testing tool. The method [follows TIA TSB-88.3-
D §5.0, "Performance Confirmation", and] has direct correlation with Motorola Solutions' 
coverage prediction methodology. 
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Using Voyager, the actual test location within each test tile will be randomly selected by the 
test vehicle crossing into the tile at an arbitrary point, with an arbitrary speed and direction. If 
the selected test location is in a shielded area such as a tunnel or underground parking 
garage, the data from that test location must be eliminated and a replacement test location 
must be used. 

6.3.10 CPC Measurements in each Tile 

For Outbound BER in each test tile, a series of sequential measurements (subsamples) will 
be made while the test vehicle is moving at a typical speed for the surrounding environment. 

This test tile measurement, containing a number of subsamples, constitutes the test sample 

for this location. The test sample will establish the mean BER within the test tile.  

The BER subsamples will typically be measured for at least 1 second. A mean of multiple 
BER subsamples is used rather than a single measurement to ensure that the measurement 
is not biased by taking a single sample that might be at a peak or null point on the radio 
wave. 

6.3.11 Responsibilities and Preparation 

This section identifies the responsibilities of Santa Rosa and Motorola Solutions regarding 
requirements for equipment, personnel, and time during the coverage test. 

Santa Rosa will provide the following for the duration of the coverage test: 

 At least [one] test vehicle(s) that is representative of the vehicles to be installed with
radios, and will provide the driver(s).

 Exclusive use of the test channels required by Motorola Solutions during the test.

 Provide at least four user radios for the test.

Motorola will provide the following for the duration of the coverage test: 

 At least one Motorola Voyager coverage testing tool.

Before starting the test, Santa Rosa and Motorola will agree upon the time frame for 
Motorola's submission of a report containing the coverage test results. 

6.4 CATP PROCEDURES 
A coverage acceptance test will be performed using Motorola Solutions' Voyager tool to 
randomly select test locations, and to manage BER data collection. 

Voyager consists of the following: 

 A voice test radio connected to an antenna installed in a representative location on the
test vehicle. The test radio will monitor transmissions from the fixed network radio site(s).

 A Global Positioning System (GPS) receiver, which will provide the computer with the
location and speed of the test vehicle.

 A laptop computer with Voyager software and a mapping database, which includes
highways and local streets.

The procedure for the objective BER coverage test will be as follows: 
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 The Voyager tool will be installed in a test vehicle, which will be driven over a route
planned to cover the accessible tiles within the defined test area.

 During the coverage test, the laptop computer screen will display the vehicle's location
on a map of the defined test area overlaid with the grid of test tiles. Voyager will
automatically initiate measurements when the GPS receiver indicates that a test tile has
been entered. The computer will provide a visual indication that a measurement has
been completed in a tile. Voyager will manage the coverage test data collection, and will
store the outbound measurements for each tested tile for later analysis.

Any tile that fails the objective BER test will be re-tested using a subjective DAQ test. All 
said tiles will be re-tested using the subjective DAQ test outlined in this CATP. However, the 
number of successful retries may constitute no more than 10% of the total test tiles. 

The procedure for the subjective DAQ re-test of failed BER tiles (if needed) will be as 
follows: 

A subjective listening re-test will be performed on tiles that fail the objective BER test, to 
verify undefined DAQ performance of those tiles. 

To perform a statistically valid subjective DAQ test, a large group of people is required to 
ensure high confidence in the results. However, obtaining a large group of people for a 
subjective listening test is usually impractical; therefore, several (at least 3) people in a car 
or van must be used for the test. Since a group this small cannot provide statistically 
significant results, it is very important that the personnel participating in the subjective test 
be familiar with the sound of radio conversations. Before subjectively testing, all personnel 
who will evaluate audio quality must be “calibrated” by listening to examples of audio that 
pass and fail the subjective DAQ test. 

6.4.1 CATP Documentation and Coverage Acceptance 

During the coverage acceptance test, Voyager generates computer files that include the raw 
test data. A copy of this data will be provided to Santa Rosa at the conclusion of the 
coverage test. Motorola Solutions will process this data to produce a map detailing the 
coverage test results, and to determine whether the coverage test was passed for each user 
equipment configuration. 

The coverage acceptance criterion for a user equipment configuration will be that the voice 
radio system implemented by Motorola Solutions for Santa Rosa meets or exceeds the 
reliability stated in Table 6-2 Coverage Acceptance Test Summary for that user equipment 
configuration. The system coverage acceptance criterion will be the successful passing of 
each of the user equipment configurations defined in Table 6-2 Coverage Acceptance Test 
Summary. 

Motorola Solutions reserves the right to review any test tiles that fail. If a coverage test, or a 
portion thereof, is suspected by Motorola Solutions to have failed due to external 
interference, those tiles suspected of being affected by an interferer may be re-tested. If the 
test tiles re-tested are confirmed to have failed due to interference or external noise, those 
test tiles will be excluded from all acceptance calculations and Motorola Solutions will work 
with Santa Rosa to identify potential solutions to the interference issues. 

Motorola Solutions will conduct this Coverage Acceptance Test only once. If any portion of 
the test is determined to be affected by proven equipment malfunctions or failures, Motorola 
Solutions will repeat the portion of the test affected by the equipment malfunction or failure. 
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Santa Rosa will have the option to accept the coverage at any time prior to completion of the 
coverage test or documentation process. 

Motorola Solutions will submit to Santa Rosa a report detailing the coverage test results. 
This report will include a document, which is to be signed by both Santa Rosa and Motorola 
Solutions, indicating the test was performed in accordance with this CATP and the results of 
the test indicate the acceptance or non-acceptance of the coverage portion of the system. 

6.5 COVERAGE MAPS 
For your convenience, Motorola Solutions has provided Coverage Maps below.  
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SECTION 7 

ACCEPTANCE TEST PLAN 
Wide Area Trunking - TDMA Only Sites 
 
 

7.1.1 Talkgroup Call 
 

 
1. DESCRIPTION 
 

 
The Talkgroup is the primary level of organization for 
communications on a trunked radio system. Radios 
with Talkgroup call capability will be able to 
communicate with other members of the same 
Talkgroup. This provides the effect of a private 
channel down to the Talkgroup level. 
This test will demonstrate that a Talkgroup 
transmission initiated by a radio user will only be 
heard by system users, which have, the same 
Talkgroup selected. As with other types of calls, 
Talkgroup calls can take place from anywhere in the 
system. 
 

SETUP 
 

 
RADIO-1 - SITE 1 - TALKGROUP 1 
RADIO-2 - SITE 2 - TALKGROUP 1 
RADIO-3 - SITE 1 - TALKGROUP 2 
RADIO-4 - SITE 2 - TALKGROUP 2 
 
 

VERSION #1.040 
 

2. TEST 
 
Step 1. Initiate a Wide Area Call with RADIO-1 in 

TALKGROUP 1. 
 
Step 2. Observe that only RADIO-2 will be able to 

monitor and respond to the call. 
 
Step 3. Initiate a Wide Area Call with RADIO-3 in 

TALKGROUP 2. 
 
Step 4. Observe that only RADIO-4 will be able to 

monitor and respond the call. 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

Pass____ Fail____ 
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Wide Area Trunking - TDMA Only Sites 

7.1.2 Continuous Assignment 
Updating 

1. DESCRIPTION

When a talkgroup is assigned a voice channel, the 
site controller continues to transmit the channel 
assignment on the control channel for the duration of 
the talkgroup call. Radios coming into use on the 
system are automatically sent to voice channels with 
conversations in progress involving their selected 
talkgroups. 

SETUP 

RADIO-1 - TALKGROUP 1 
RADIO-2 - TALKGROUP 1 
RADIO-3 - TALKGROUP 1 

VERSION #1.010 

2. TEST

Step 1. Turn OFF RADIO-1. 

Step 2. Initiate a Talkgroup Call using RADIO-2 and 
verify RADIO-3 hears the audio. 

Step 3. While the Talkgroup Call is in progress, turn 
ON RADIO-1. 

Step 4. Observe RADIO-1, which was just brought 
back into service, joins the Talkgroup Call 
already in progress. 

Step 5. End the talkgroup call. 

Step 6. Switch RADIO-1 to another talkgroup. 

Step 7. Initiate a Talkgroup Call from RADIO-2 to 
RADIO-3. 

Step 8. While the Talkgroup Call is in progress, set 
RADIO-1 back to TALKGROUP 1. 

Step 9. Observe that RADIO-1 joins the Talkgroup 
Call already in progress. 

Pass____ Fail____ 
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Wide Area Trunking - TDMA Only Sites 
 
 

7.1.3 Call Alert 
 

 
1. DESCRIPTION 
 

 
Call Alert is a tone page that allows a user to 
selectively alert another radio unit. The initiating 
radio will receive notification from the trunked 
system as to whether or not the page was received 
by the target radio. Units receiving a Call Alert will 
sound an alert tone. As with other types of calls, Call 
Alerts can take place from anywhere in the system. 
 

SETUP 
 

 
RADIO-1 - TALKGROUP 1 
RADIO-2 - TALKGROUP 2 
RADIO-3 - TALKGROUP 3 
 
 

VERSION #1.010 
 

2. TEST 
 
Step 1. Using RADIO-1, press the page button. 
 
Step 2. Enter the unit ID of RADIO-2 with the 

keypad, or scroll to the location where this 
ID is stored 

 
Step 3. Press the PTT to initiate the call alert. Verify 

that the RADIO-1 user receives audible 
indication that the Call Alert was sent. 

 
Step 4. Verify that RADIO-2 user receives an 

audible indication of an incoming Call Alert 
was sent but RADIO-3 does not. 

 
Step 5. Verify RADIO-1 gets an audible indication 

that the Call Alert was successfully received 
at the target radio. 

 
Step 6. Turn off RADIO-2. Send a Call Alert from 

RADIO-1 to RADIO-2. 
 
Step 7. Verify that the RADIO-1 user receives 

audible indication that the Call Alert was 
sent. 

 
Step 8. Verify RADIO-1 receives a "No 

Acknowledgement" indication that the Call 
Alert was not received at the target radio. 

 

 
 

 
 
 

Pass____ Fail____ 
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Wide Area Trunking - TDMA Only Sites 
 
 

7.1.4 Private Call 
 

 
1. DESCRIPTION 
 

 
Private Call is a selective calling feature that allows 
a radio user to carry on one-to-one conversation that 
is only heard by the 2 parties involved. Subscriber 
units receiving a private call will sound an alert tone. 
As with other types of calls, Private Calls can take 
place from anywhere in the system. 
 

SETUP 
 

 
RADIO-1 - TALKGROUP 1 
RADIO-2 - TALKGROUP 1 
RADIO-3 - TALKGROUP 1 
 
 

VERSION #1.020 
 

2. TEST 
 
Step 1. Using RADIO-1, press the Private Call (Call) 

button. 
 
Step 2. Enter the unit ID of RADIO-2 with the 

keypad, or scroll to the location where this 
ID is stored. 

 
Step 3. Press the PTT to initiate the Private Call. 
 
Step 4. Verify that RADIO-2 hears tones and the 

display indicates that a Private Call has 
been received, but RADIO-3 receives no 
indications. 

 
Step 5. Answer the call at RADIO-2 by pressing the 

Private Call (Call)/Respond button. If 
RADIO-2 has a display, verify it shows the 
ID number or Alias of the calling unit. 

 
Step 6. Press the PTT switch on RADIO-2 and 

respond to the Private Call. Note that if you 
do not press the Private Call button before 
pressing PTT, your audio will be heard by all 
members of the talkgroup, and not just by 
the radio initiating the Private Call. 

 
Step 7. Verify that RADIO-2 can communicate with 

RADIO-1. 
 
Step 8. Verify that RADIO-3 does not monitor the 

Private Call. 
 
Step 9. End the Private Call by pressing the "home" 

key and return to normal talkgroup 
operation. 

 

 
 
 

Pass____ Fail____ 
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Wide Area Trunking - TDMA Only Sites 
 
 

7.1.5 Multigroup Call in Wait 
Mode 

 

 
1. DESCRIPTION 
 

 
This trunking feature allows an equipped radio user 
to transmit an announcement to several different 
talkgroups simultaneously. The multigroup (ATG) 
call can be flagged for Wait Mode in the Provisioning 
Manager (PM) database forcing all attached 
talkgroups to finish calls in progress before the 
trunked system will process the multigroup call. The 
system does not permit inactive, attached talkgroups 
to initiate Talkgroup Calls during the "wait" 
timeframe. As with other types of calls, multigroup 
calls can take place from anywhere in the system. 
 

SETUP 
 

 
RADIO-1 - TALKGROUP 1 
RADIO-2 - TALKGROUP 2 
RADIO-3 - RANDOM (Not part of MG) 
RADIO-4 - ATG 1 
 
* TALKGROUP 1 and TALKGROUP 2 are members 
of ATG 1. 
 
* RANDOM is any talkgroup not a member of ATG 1. 
 
* Multigroups are set up through both the 
Provisioning Manager (PM) and the Subscriber 
Programming software. 
 
 

VERSION #1.020 
 

2. TEST 
 
Step 1. Verify ATG 1 is set for the Wait mode. 
 
Step 2. Using RADIO-1, initiate a call on 

TALKGROUP 1. 
 
Step 3. While RADIO-1 is keyed, attempt to initiate a 

multigroup call using RADIO-4 on ATG 1. 
Verify RADIO-4 receives a busy tone 
because one of the talkgroups attached to 
ATG 1 is involved in a Talkgroup Call. 

 
Step 4. Key RADIO-2 and verify that a busy tone is 

received because the ATG 1 call is in 
queue. 

 
Step 5. Dekey RADIO-1 and verify RADIO-4 

receives a callback. 
 
Step 6. Key RADIO-4 and verify both RADIO-1 and 

RADIO-2 hear the multigroup call while 
RADIO-3 does not unmute. 

 

 
 

 
 

 
 

 
 
 

Pass____ Fail____ 



Santa Rosa Police Department 
November 14, 2019 

TDMA Infrastructure & Subscribers Use or disclosure of this proposal is subject 
to the restrictions on the cover page. 

Motorola Solutions Confidential Restricted Acceptance Test Plan 7-6 

Wide Area Trunking - TDMA Only Sites 

7.1.6 Emergency Alarm and Call 
with Top of Queue (TDMA) 

1. DESCRIPTION

Users in life threatening situations can use the 
Emergency button on the radio to immediately send 
a signal to the dispatcher and be assigned the next 
available voice channel. An Emergency Call can be 
set to either Top of Queue or Ruthless Preemption 
operation. To accomplish this test, an Emergency 
Alarm and Call will be initiated from a subscriber 
which will be received by a subscriber affiliated at 
any site of any zone in the system. 

NOTE: If the subscriber does not have the Display 
option, the Emergency ID will not be displayed. 

NOTE: All radios and talkgroups should start with 
default priorities. Default is 10. 

SETUP 

RADIO-1 - TALKGROUP 1 
RADIO-1 - SITE - SITE 1 
RADIO-2 - TALKGROUP 1 
RADIO-2 - SITE - Any Site 
RADIO-3 - TALKGROUP 2 
RADIO-3 - SITE - SITE 1 
RADIO-4 - TALKGROUP 3 
RADIO-4 - SITE - SITE 1 
RADIO-5 - TALKGROUP 4 
RADIO-5 - SITE - Any Site 

VERSION #1.020 

2. TEST

Step 1. Verify the emergency type for TALKGROUP 
1's template to be set up as Top of Queue. 

Step 2. Simulate a busy system by disabling all 
channels at SITE 1 with the exception of the 
control channel and one physical voice 
channel. Press the PTT on RADIO-5 and 
hold until the completion of the test. 

Step 3. Press the PTT to initiate a call with RADIO-3 
and hold the PTT switch until instructed to 
release. 

Step 4. Key RADIO-4 and verify the radio receives a 
busy tone.  Release the PTT switch on 
RADIO-4. 

Step 5. Using RADIO-1, send an Emergency Call by 
depressing the emergency switch and then 
the PTT switch. 

Step 6. Observe that RADIO-1 cannot transmit due 
to the voice channel being busy. 

Step 7. Release the PTT switch on RADIO-3. 
Observe that RADIO-1 receives the call 
back before RADIO-4 and is able to proceed 
with the call. 

Step 8. Observe that the display on RADIO-2 
denotes an emergency and the unit ID or 
alias of RADIO-1. 

Step 9. Dekey RADIO-1 and end the Emergency 
Call by holding down the Emergency button 
on RADIO-1 until an alert tone sounds. 
Verify RADIO-1 returns to normal operation. 

Step 10. Verify RADIO-4 receives a callback. 
Release the PTT on RADIO-5. Return the 
system to normal operation. 

Pass____ Fail____ 
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Site Trunking - TDMA Only Sites 

7.1.7 Site Trunking Indication 

1. DESCRIPTION

When a remote site loses its link or does not have a 
link to the Zone Controller, the affected site will enter 
"Site Trunking" mode of operation. Radios locked 
onto this site will be serviced locally within this site's 
coverage area. 

NOTE: If the subscriber does not have the Display 
option, the "Site Trunking" indication will not be 
displayed. 

SETUP 

RADIO-1 - TALKGROUP 1 
RADIO-1 - SITE - SITE 1 
RADIO-2 - TALKGROUP 2 
RADIO-2 - SITE - SITE 1 
Lock the subscribers to SITE 1 if more than one site 
exists on the system. 

VERSION #1.010 

2. TEST

Step 1. Place SITE 1 into the Site Trunking mode. 

Step 2. Verify that RADIO-1 and RADIO-2 are 
displaying the "Site Trunking" indication. 

Step 3. Return the site to Wide Area Trunking 
unless the next test requires Site Trunking. 

Pass____ Fail____ 
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Site Trunking - TDMA Only Sites 
 
 

7.1.8 Talkgroup Call 
 

 
1. DESCRIPTION 
 

 
When a site goes into Site Trunking, radios with 
Talkgroup Call capability will be able to 
communicate with other members of the same 
talkgroup at that same site. Members of the same 
talkgroup at other sites will not be able to monitor 
those conversations. 
 

SETUP 
 

 
RADIO-1 - TALKGROUP 1 
RADIO-1 - SITE - SITE 1 
RADIO-2 - TALKGROUP 1 
RADIO-2 - SITE - SITE 1 
RADIO-3 - TALKGROUP 1 
RADIO-3 - SITE - SITE 2 
RADIO-4 - TALKGROUP 1 
RADIO-4 - SITE - SITE 2 
 
Note: All Radios should be "Site Locked" 
 
 

VERSION #1.010 
 

2. TEST 
 
Step 1. Place SITE 1 into the Site Trunking mode. 
 
Step 2. Initiate a Talkgroup Call with RADIO-1 on 

TALKGROUP 1 at SITE 1. 
 
Step 3. Observe that only RADIO-2 will be able to 

monitor and respond to the call. Note that 
RADIO-3 and RADIO-4 are not able this 
monitor the call since the site is not in wide 
area operation. 

 
Step 4. Initiate a Talkgroup Call with RADIO-3 on 

TALKGROUP 1 at SITE 2. 
 
Step 5. Observe that only RADIO-4 will be able to 

monitor and respond to the call. 
 

 
 

 
 

 
 

 
 

 
 
 

Pass____ Fail____ 
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Site Trunking - TDMA Only Sites 

7.1.9 Private Call 

1. DESCRIPTION

Private Call is a selective calling feature that allows 
a dispatcher or radio user to carry on one-to-one 
conversation that is only heard by the 2 parties 
involved. When a site is in Site Trunking, Radios at 
the site will only be able to Private Call other radios 
at the same site. 

SETUP 

RADIO-1 - TALKGROUP 1 
RADIO-1 - SITE - SITE 1 
RADIO-2 - TALKGROUP 1 
RADIO-2 - SITE - SITE 1 
RADIO-3 - TALKGROUP 1 
RADIO-3 - SITE - SITE 1 

Note: All Radios should be "Site Locked" 

VERSION #1.020 

2. TEST

Step 1. Place SITE 1 into the Site Trunking mode. 

Step 2. Using RADIO-1, press the Private Call 
button. 

Step 3. Enter the Unit ID of RADIO-2 with the 
keypad, or scroll to the location where this 
ID is stored. 

Step 4. Press the PTT to initiate the call. 

Step 5. Verify that at RADIO-2 only tones are heard 
and the display indicates that a call has 
been received. 

Step 6. Answer the call at RADIO-2 by pressing the 
Private Call/Respond button. Verify its 
display shows the ID number or alias of the 
calling unit. 

Step 7. Press the PTT switch on RADIO-2 and 
respond to the call. Note that if you do not 
press the Private Call button before pressing 
PTT, your audio will be heard by all 
members of the talkgroup, and not by the 
radio initiating the Private Call. 

Step 8. Verify only RADIO-1 hears the audio from 
RADIO-2. 

Step 9. End the Private Call. Return the site to Wide 
Area Trunking unless the next test requires 
Site Trunking. 

Pass____ Fail____ 
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Site Trunking - TDMA Only Sites 

7.1.10 Busy Queuing and Callback 

1. DESCRIPTION

Once the system channel capacity is full, all radio 
users trying to enter the system will receive a busy 
signal and be put in queue by priority.  Once a voice 
channel is available, the system will call back the 
highest queued user with a callback tone. When a 
remote site is Site Trunking, there are only two 
priority levels, talkgroup and emergency. 

SETUP 

RADIO-1 - TALKGROUP 1 
RADIO-1 - SITE - SITE 1 
RADIO-2 - TALKGROUP 2 
RADIO-2 - SITE - SITE 1 
RADIO-3 - TALKGROUP 3 
RADIO-3 - SITE - SITE 1 
RADIO-4 - TALKGROUP 1 
RADIO-4 - SITE - SITE 1 
RADIO-5 - TALKGROUP 4 
RADIO-5 - SITE - SITE 1 

VERSION #1.010 

2. TEST

Step 1. Simulate a busy system by disabling all 
channels at SITE 1 with the exception of the 
control channel and one voice channel. 

Step 2. Initiate a call using RADIO-5 on 
TALKGROUP 4. Keep this call in progress 
until instructed to release. 

Step 3. Initiate a call on TALKGROUP 1 using 
RADIO-1 and observe that RADIO-4 
receives the call. Keep this call in progress 
until instructed to end the call. 

Step 4. Key RADIO-2 and observe that the radio 
receives a busy. 

Step 5. Key RADIO-3 and observe that the radio 
receives a busy. 

Step 6. End the Talkgroup Call established in Step 
3. 

Step 7. Observe that RADIO-2 receives a callback 
prior to RADIO-3 receiving a callback. 

Step 8. Return the site to Wide Area Trunking 
unless the next test requires Site Trunking 

Pass____ Fail____ 
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Site Trunking - TDMA Only Sites 
 
 

7.1.11 Emergency Call and Alarm 
 

 
1. DESCRIPTION 
 

 
Emergency Alarms and Calls can be initiated by 
subscribers when the registered site is in Site 
Trunking. With all subscribers registered on a Site 
Trunking site, a subscriber will initiate an Emergency 
Alarm by pressing the Emergency button. By 
pressing the PTT, an Emergency Call will be issued 
and the ID or alias of the initiator will be displayed 
with an Emergency indication by the other 
subscribers on the same talkgroup. Note that for site 
trunking, Emergency Call operation is always Top of 
Queue. If the subscriber does not have the Display 
option, the Emergency ID will not be displayed. 
 

SETUP 
 

 
RADIO-1 - TALKGROUP 1 
RADIO-1 - SITE - SITE 1 
RADIO-2 - TALKGROUP 1 
RADIO-2 - SITE - SITE 1 
RADIO-3 - TALKGROUP 2 
RADIO-3 - SITE - SITE 1 
RADIO-4 - TALKGROUP 4 
RADIO-4 - SITE - SITE 1 
RADIO-5 - TALKGROUP 5 
RADIO-5 - SITE - SITE 1 
 
 

VERSION #1.010 
 

2. TEST 
 
Step 1. Place SITE 1 into the Site Trunking mode. 
 
Step 2. Simulate a busy system by disabling all 

channels at SITE 1 with the exception of the 
control channel and one voice channel. 
Press the PTT on RADIO-5 and RADIO-3 
and hold the PTT switch until instructed to 
release 

 
Step 3. Key RADIO-4 and observe that the radio 

receives a busy 
 
Step 4. Using RADIO-1, initiate an emergency alarm 

followed by an emergency call. 
 
Step 5. Observe that RADIO-1 cannot transmit due 

to the voice channel being busy. 
 
Step 6. Release the PTT switch on RADIO-3. 
 
Step 7. Observe that RADIO-1 can now proceed 

with the call and RADIO-2 receives the call. 
Also observe that the display on RADIO-2 
denotes an emergency and the ID or alias of 
RADIO-1. 

 
Step 8. End the emergency call and verify that 

RADIO-4 gets a callback. 
 
Step 9. Release the PTT switch on RADIO-5. 
 
Step 10. Restore all channels to service and return 

the site to Wide Area Trunking unless the 
next test requires Site Trunking. 

 
 

Pass____ Fail____ 
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System Management Tests 
 
 

7.1.12 ZoneWatch 
 

 
1. DESCRIPTION 
 

 
ZoneWatch is an administration tool for monitoring 
radio traffic on a system. A system manager can use 
ZoneWatch to analyze traffic patterns for load 
distribution and troubleshoot radio and site 
problems. ZoneWatch is used to view current radio 
traffic activity for the system. This activity is 
displayed in graphical format, color-coded for easy 
identification of the type of activity occurring on the 
system. 
 

SETUP 
 

 
RADIO-1 - TALKGROUP 1 
RADIO-1 - SITE - SITE 1 
RADIO-2 - TALKGROUP 1 
RADIO-2 - SITE - SITE 2 
RADIO-3 - TALKGROUP 1 
RADIO-3 - SITE - SITE 3 
RADIO-4 - TALKGROUP 1 
RADIO-4 - SITE - SITE 4 
 
 

VERSION #1.010 
 

2. TEST 
 
Step 1. Verify that ZoneWatch has been configured 

for the Grid and Multi Site Scroll windows to 
display system activity. 

 
Step 2. From the PC Application Launcher, select a 

zone folder. 
 
Step 3. From within that zone, select ZoneWatch. 
 
Step 4. Select the appropriate profile to be able to 

view the channel usage on the system. 
 
Step 5. Initiate several calls with the radios and 

observe that the appropriate channel usage 
information is displayed. 

 

 
 

 
 

 
 

 
 

 
 
 

Pass____ Fail____ 
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System Management Tests 
 
 

7.1.13 Affiliation Display 
 

 
1. DESCRIPTION 
 

 
Affiliation Display is a Private Radio Network 
Management (PRNM)application that monitors the 
mobility of radios for a particular zone. Mobility 
describes how radio users travel between different 
sites in a zone and how they communicate with 
other members of their assigned talkgroup or even 
with members outside of their talkgroup. A radio can 
be viewed in more than one zone. As a radio roams 
from one site to another or changes talkgroups, 
Affiliation Display updates and displays the affiliation 
and de-affiliation information for a monitored radio. 
This information can be useful for the 
troubleshooting and tracking of radios in the system 
and for monitoring the movement of traffic within a 
zone. 
The Affiliation Display is divided into three sections: 
Site Viewer, Talkgroup Viewer, and Radio Viewer. 
- The Site Viewer displays the number of talkgroups 
and number of radios affiliated to that site. 
- The Talkgroup Viewer displays how many radios 
are affiliated to that talkgroup and the number of 
sites at which the talkgroup has radios affiliated. 
- The Radio Viewer window displays affiliation 
information for a custom list of radios. 
 

SETUP 
 

 
RADIO-1 - TALKGROUP 1 
RADIO-1 - SITE - SITE 1 
RADIO-2 - TALKGROUP 1 
RADIO-2 - SITE - SITE 1 
RADIO-3 - TALKGROUP 2 
RADIO-3 - SITE - SITE 2 
RADIO-4 - TALKGROUP 2 
RADIO-4 - SITE - SITE 2 
 
 

VERSION #1.010 
 

2. TEST 
 
Step 1. Add RADIO-1,RADIO-2,RADIO-3, and 

RADIO-4 to the Affiliation Display. 
 
Step 2. Verify that RADIO-1 and RADIO-2 show 

they are affiliated to SITE 1 and 
TALKGROUP 1. 

 
Step 3. Verify that RADIO-3 and RADIO-4 show 

they are affiliated to SITE 2 and 
TALKGROUP 2. 

 
Step 4. Change the talkgroup of RADIO-1 and 

RADIO-2 to TALKGROUP 2. 
 
Step 5. Verify that RADIO-1 and RADIO-2's 

affiliated talkgroup changes to TALKGROUP 
2 on the Affiliation Display. 

 
Step 6. Change the site of RADIO-3 and RADIO-4 

to SITE 1. 
 
Step 7. Verify that RADIO-3 and RADIO-4's 

affiliated site changes to SITE 1 on the 
Affiliation Display. 

 

 
 

 
 

 
 
 

Pass____ Fail____ 
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Location On PTT 
 
 

7.1.14 Location on PTT - Enabled 
for All Calls 

 

 
1. DESCRIPTION 
 

 
The test will demonstrate Location on PTT capability 
when enabled for all calls.  The dispatcher will see 
updated locations a subscriber transmitting in a 
group call and transmitting in an emergency call. 
 

SETUP 
 

 
RADIO-1 - TALKGROUP 1 
CONSOLE-1 – TALKGROUP 1 
MAPPING-1 – RADIO-1 
 
RADIO-1 is configured in the UNS for Location on 
PTT - Enabled for All Calls. 
Subscribers must have GPS coverage. 
 
 

VERSION #1.040 
 

2. TEST 
 
Step 1. Using RADIO-1 transmit on TALKGROUP 1. 
 
Step 2. Will demonstrate that CONSOLE-1 hears 

RADIO-1 and a little more than 2 seconds 
after audio starts MAPPING-1 shows an 
updated location for RADIO-1 not indicating 
emergency. 

 
Step 3. Dekey RADIO-1. 
 
Step 4. Using RADIO-1 press and release 

emergency button and then transmit on 
TALKGROUP 1. 

 
Step 5. Will demonstrate that CONSOLE-1 hears 

RADIO-1 and a little more than 2 seconds 
after audio starts MAPPING-1 shows an 
updated location for RADIO-1 indicating 
emergency. 

 
Step 6. Dekey RADIO-1 and press and release 

emergency button to exit emergency. 
 
Step 7. Using CONSOLE-1, knockdown the 

emergency call. 
 
Step 8. Will demonstrate no more locations are 

updated for RADIO-1 at MAPPING-1. 
 

 
 

 
 
 

Pass____ Fail____ 
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Radio Management 
 
 

7.1.15 Radio Management Test 
using POP25 

 

 
1. DESCRIPTION 
 

 
Radio Management (RM) facilitates the creation of 
an extremely efficient radio programming 
configuration. Radio Management allows you to 
manage and program multiple radios at a time. 
Radio codeplugs are stored on a central database 
server allowing for remote configuration of data and 
remote programming of radios. A single codeplug 
can be used as a template, which can then be 
shared across multiple radios. Template edits may 
then be easily applied to all affected radios. 
 

SETUP 
 

 
RADIO-1 
RADIO-2 
RADIO-3 
RADIO-4 
System Key is loaded on the CEN client running 
CPS 
 
Connection from Radio Manager to ARS application 
is working. 
 
 

VERSION #1.010 
 

2. TEST 
 
Step 1. Using the CPS application on the CEN client 

select the Radio Management button. 
 
Step 2. A pop up window with the settings for the 

Radio Management (RM) server will appear. 
Verify or enter the information needed to 
connect to the RM server and select "OK". 

 
Step 3. A pop up should appear displaying the 

currently managed subscribers. 
 
Step 4. Select a radio to modify, right click and 

select a template. (or a change can be made 
in the radio grid). 

 
Step 5. Make the changes desired to perform the 

test. 
 
Step 6. Select the orange schedule button to make 

the changes. 
 
Step 7. Select write and POP25 in the pop up 

window, give a job name (optional) to the 
task and select "OK". 

 
Step 8. On the ZoneWatch screen a channel should 

be assigned to data, the Radio screen 
should update to "Upgrade" (message may 
be different for different model subscribers). 
Hit yes on the Radio to accept the update. 

 
Step 9. Verify the changes have been made in the 

subscriber. 
 

 
 
 

Pass____ Fail____ 
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7.2 SIGNOFF CERTIFICATE 
By their signatures below, the following witnesses certify they have observed the system 
Acceptance Test Procedures. 

Signatures 
 

 
WITNESS: 
 
 
Please Print Name: ________________________________________ 
 
 Initials: 
Please Print Title:   ________________________________________ 
 

 
 
WITNESS: 
 
 
Please Print Name: ________________________________________ 
 
 Initials: 
Please Print Title:   ________________________________________ 
 

 

 

 

___________________________________Date: _______ 

___________________________________Date: _______ 

________ 

________ 
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SECTION 8 

SUPPORT PLAN 
8.1 SERVICES OVERVIEW 

In order to ensure the continuity of the City of Santa Rosa’s network and reduce system 
downtime Motorola Solutions proposes our maintenance services offering to the City of 
Santa Rosa. Appropriate for customers who wish to leverage Motorola Solutions’ 
experienced personnel to maintain mission-critical communications for their first responders, 
Motorola maintenance services focus on monitoring the network on an ongoing basis, 
proactively mitigating potential functionality and security issues, and providing both remote 
and on-site support. The proposed offering consists of the following specific services: 

 Service Desk. 

 Technical Support. 

 Network Event Monitoring. 

 On-site Support. 

 Network Hardware Repair with Advanced Replacement. 

These services will be delivered to Santa Rosa through the combination of local service 
personnel either dedicated to the network or engaged as needed; a centralized team within 
our Solutions Support Center (SSC), which operates on a 24 x 7 x 365 basis; and our 
Repair Depot, which will ensure that equipment is repaired to the highest quality standards. 
The collaboration between these service resources, all of who are experienced in the 
maintenance of mission-critical networks, will enable a swift analysis of any network issues, 
an accurate diagnosis of root causes, and a timely resolution and return to normal network 
operation. 

8.2 SUPPORT PLAN SERVICES DESCRIPTIONS 

8.2.1 Centralized Service Delivery 

Centralized support will be provided by Motorola Solutions’ support staff, located at our 
Service Desk and Solutions Support Center (SSC). These experienced personnel will 
provide direct service and technical support through a combination of Service Desk 
telephone support, technical consultation and troubleshooting through the SSC, and 
ongoing network monitoring of Santa Rosa’s system. 

Motorola Solutions will provide Service Desk response as a single point of contact for all 
support issues, including communications between Santa Rosa, third-party subcontractors 
and manufacturers, and Motorola Solutions. When Santa Rosa’s personnel call for support, 
the Service Desk will record, track, and update all Service Requests, Change Requests, 
Dispatch Requests, and Service Incidents using our Customer Relationship Management 
(CRM) system. The Service Desk is responsible for documenting Santa Rosa’s inquiries, 
requests, concerns, and related tickets; tracking and resolving issues; and ensuring timely 
communications with all stakeholders based on the nature of the incident. 
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As tickets are opened by the Service Desk, issues that require specific technical expertise 
and support will be routed to our Solutions Support Center (SSC) system technologists for 
Technical Support, who will provide telephone consultation and troubleshooting 
capabilities to diagnose and resolve infrastructure performance and operational issues. 
Motorola Solutions’ recording, escalating, and reporting process applies ISO 90001 and TL 
9000-certified standards to the Technical Support calls from our contracted customers, 
reflecting our focus on maintaining mission-critical communications for the users of our 
systems. 

The same SSC staff that provide direct telephone support to Santa Rosa will also provide 
Network Event Monitoring to Santa Rosa’s network in real-time, ensuring continuous 
management of the system’s operational functionality. The SSC’s technicians will utilize 
sophisticated tools to remotely monitor Santa Rosa’s system, often identifying and resolving 
anomalous events before they might affect user communications.  

8.2.2 Field Service Delivery 

On-site repairs and network preventative maintenance will be provided by authorized local 
field services delivery personnel, who will be dispatched from and managed by the Solutions 
Support Center.  

On-Site Support provides local, trained and qualified technicians who will arrive at the 
City’s location upon a dispatch service call to diagnose and restore the communications 
network. This involves running diagnostics on the hardware or Field Replacement Unit 
(FRU) in order to identify defective elements, and replacing those elements with functioning 
ones. The system technician will respond to the Santa Rosa location in order to remedy 
equipment issues based on the impact of the issue to overall system function.  

8.2.3 Network Hardware Repair 

Motorola Solutions’ authorized Repair Depot will repair the equipment provided by Motorola 
Solutions, as well as select third-party infrastructure equipment supplied as part of the 
proposed solution. The Repair Depot will manage the logistics of equipment repair (including 
shipment and return of repaired equipment), repair Motorola Solutions equipment, and 
coordinate the repair of third-party solution components.  

Motorola Solutions also proposes Network Hardware Repair with Advanced 
Replacement to the City of Santa Rosa. With this additional service, Motorola Solutions will 
exchange malfunctioning components and equipment with advanced replacement units or 
Field Replacement Units (FRUs) as they are available in the Repair Depot’s inventory. 
Malfunctioning equipment will be evaluated and repaired by the infrastructure repair depot 
and returned to the Repair Depot’s FRU inventory upon repair completion. If Santa Rosa 
prefers to maintain their existing FRU inventory, Santa Rosa will be able to request a 
“loaner” FRU while their unit is being repaired.  

8.3 MOTOROLA SOLUTIONS’ SERVICES CAPABILITIES 
Our focus on the needs of our public safety partners has led us to recognize that an 
integrated implementation and service delivery team that takes a new system from system 
installation, to acceptance, to warranty, and all the way through extended maintenance, is 
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the best way to ensure that public safety communications systems meet the needs of first 
responders. Motorola Solutions’ team of experts, have developed refined processes and 
sophisticated tools through our experience in delivering mission-critical communications. 

8.3.1 On-Call Support through the Solutions Support Center (SSC)  

The cornerstone of our customer care process, our Solution Support Center (SSC) is staffed 
24x7x365 by experienced system technologists. This TL 9000/ISO 9001-certified center 
responds to over 5000 public safety, utility, and enterprise customers. With over 100,000 
phone and email interactions with Motorola Solutions customers per month, the SSC 
provides our customers with a centralized contact point for service requests. 

8.3.2 On-Site Service through a Field Service Team 

On-site maintenance and repair of Santa Rosa’s system will be provided by Motorola 
Solutions’ local team of service personnel. Motorola Solutions will provide Santa Rosa with a 
Customer Support Plan (CSP) that outlines the details of each service, provides escalation 
paths for special issues, and any other information specific to Santa Rosa’s service 
agreement. Some of these details will include items such as access to sites, response time 
requirements, severity level definitions, and parts department access information. 

Local technicians will be dispatched for on-site service by the SSC, who will inform the 
technician of the reason for dispatch. This will enable the technician to determine if a certain 
component or Field Replacement Unit (FRU) will be needed from inventory to restore the 
system. Once on site, the field technician will notify the SSC and begin to work on the issue. 
The technician will review the case notes to determine the status of the issue, and begin the 
troubleshooting and restoration process. Once the system is restored to normal operation, 
the field technician will notify the SSC that the system is restored. The SSC, in turn, will 
notify Santa Rosa that the system is restored to normal operation and request approval to 
close the case.  

8.3.3 Centralized Repair Management through Motorola Solutions’ Repair 
Depot 

Our repair management depot coordinates component repair through a central location, 
eliminating the need to send system equipment to multiple vendor locations for repair. Once 
equipment is at the depot, technicians will replicate Santa Rosa’s network configuration in 
our comprehensive test labs in order to reproduce and analyze the issue. Technicians will 
then restore the equipment to working order. After repairs are completed, equipment will be 
tested to its original performance specifications and, if appropriate, configured for return to 
use in Santa Rosa’s system. All components being repaired are tracked throughout the 
process, from shipment by Santa Rosa’s to return through a case management system 
where users can view the repair status of the equipment via a web portal. 
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SECTION 9 

OPTIONAL DEVICE 
MANAGEMENT  
9.1 SERVICES DESCRIPTION  

For the past 80 years, our persistent goal at Motorola is to maximize our customers’ 
communications capabilities to prepare for the moments that matter.  We develop solutions 
tailored to situational needs and service offerings that maximize the effectiveness of those 
solutions.  This unrelenting focus on customer experience has provided the skills to create 
service models that better prepare our self-managed customers and Motorola-managed 
customers to meet and exceed their desired outcomes.  Thank you for allowing us to serve 
you as you serve your communities.   

We are pleased to offer you the Device Management Service Offer (or DMSO), a recent 
addition to the Motorola Solutions service portfolio.  DMSO features Essential (basic), 
Advanced (enhanced) and Premier (fully managed) packages of some of our most popular 
device service features plus some new and innovative ones to better meet the needs of 
more customers.  Each of the packages is additive, meaning that: 

 Essential is our basic offer 

 Advanced includes all features from Essential 

 Premier includes all features from Advanced and Essential 

 

DMSO is available for subscription with existing customer APX radio fleets or with new radio 
purchase.  We strive to support you in a progressive, flexible manner so please let us know 
how we can better meet your particular need. 

Motorola is offering its Advanced DMSO offering for Santa Rosa. Motorola has accounted 
for the following major components in this proposal.  
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 Motorola Hosted DMSO Advanced Offering to support four hundred fifteen (415) APX 
subscribers.  

 On-site setup and on boarding services.  (optional) 

 

9.2 DEVICE MANAGEMENT SERVICE OFFER (DMSO)-ADVANCED  
In this version, a “Do It Yourself” approach will be employed for fulfilment. Customers who 
regularly perform their own creation, provisioning, programming and maintenance of radio 
attributes, codeplugs, fleetmaps and templates will continue their role.  As a Standard 
Base, MSI will provide the customer with a subscription to our Radio Management (RM) 
Programming Tool licenses for each unit as well as access to our Service Support Center 
technical personnel. 

Also, included in this proposal for Santa Rosa are the following option 

Option 1:  Motorola provides onsite deployment for the customer’s Radio Management 
hardware and software.  Commissioning of available APX radios into Radio Management 
will also be provided (for a one-week period).  This deployment and commissioning provides 
a unique opportunity for customer technicians to receive on-the-job training for Radio 
Management in an immersion-like setting. 

Motorola Radio Management Programming Solution 

Motorola Solutions’ Radio Management solution is unique to our APX subscriber radios and 
ASTRO 25 infrastructure, comprehensively managing radio configurations and dramatically 
increasing productivity, allowing radio users to remain in the field while reducing Total Cost 
of Ownership. 
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Key Radio Management Features include: 

 Easily searchable Radio Inventory database 
 Multi-unit programming for deployment efficiency 
 Wireless programming for broad fleet update support 
 Centralized Radio Configuration and Codeplug Management 
 Automated Radio Updates of Codeplugs, Firmware and Software Flash Versions 
 Batch Programming of APX Radios over a Motorola ASTRO25 P25 System 
 No Missed Calls with OTAP due to Voice Priority with Motorola Solutions’ 

Infrastructure. 

Radio Management (RM) is a tool created by Motorola Solutions to streamline the radio 
programming process and is widely used today. Radio management enriches each agency’s 
management of radio inventory, reduces initial programming time, optimizes routine 
programming maintenance and aids in software updates on a regular basis. The control, 
ease of use and efficiency Radio Management provides compliments the APX radio 
subscriber fleet and offers a dynamic and well organized fleet management solution. 

Using Radio Management (RM), APX Radios are assigned a codeplug template that can be 
unique or shared among a large group of radio users. Changes to these templates can then 
be performed via RM either individually or scheduled as part of a batch job by a radio 
technician. Radio Management will track if the radios have been successfully programmed, 
providing a clear view of the entire radio fleet and each radio’s codeplug history. 

Radio Management can also be used to manage the Software Flash Versions, or enabled 
feature sets, as well as the firmware of each APX Subscriber. These updates can be 
performed on an individual or group basis using the RM server to manage the process. 

Radio Management is agnostic to how the APX radio is connected to the RM system and is 
able to use multiple methods to communicate with the subscriber. Regardless to how the 
APX radio is updated the RM server will provide a report to the radio technician of current 
programming status of each radio. 

Motorola’s ASTRO 25 OTAP feature offers users many unique enhancements over standard 
OTAP processes. These include: 

Voice Priority - An ASTRO 25 P25 system provides priority to voice communications so 
that a data call will be preempted if a voice transmission is either received or initiated. The 
APX subscriber is able to pause the data call until the voice transmission is ended and then 
resume the programming job from the place it left off, eliminating retransmission of already 
sent data. 

Differential Write - APX radios in conjunction with RM use a differential write process 
whereby only changes to the subscriber codeplug are transmitted over the air, minimizing 
data usage and allowing for more subscribers to be programmed via the ASTRO 25 system. 

Batch Programming - APX subscribers on an ASTRO 25 system can be batch 
programmed via RM rather than having to program each radio, one by one. This 
programming can also be set as a job within the RM server, allowing for codeplug changes 
to be made ahead of time and then disseminated on a pre-programmed day and time. 

Motorola APX subscribers on an ASTRO 25 system are also able to have their firmware 
updated over the air via the Over the Air Software Update process. The OTA Software 
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update can send new firmware to every APX subscriber on the system in a broadcast 
fashion. This is done by using the voice channel to send small packets of data to the APX 
radios at the same time over the voice channel. This allows all of the APX radios in the fleet 
to compile the new firmware over a period of days and then allow the radio users to accept 
the new firmware when it is fully downloaded. The OTA software process runs in the 
background of the APX radio’s operation and does not affect its’ voice or data 
communications. 

Lastly, Motorola’s APX subscribers can also take advantage of the new Alias Update if 
operating on an ASTRO 25 system. Alias Update allows for the entire APX radio fleet to use 
the latest radio alias available on the system without necessitating reprogramming. This 
process works by the System Administrator making a change to the core’s Provisioning 
Manager to update a radios’ alias. Once added to the system, the new alias is 
instantaneously broadcast to the APX radio fleet and allows the whole APX fleet to begin 
using the new radio alias. This enables the more effective use of radio IDs as it is now a 
simple procedure to make a change to the alias’ stored in each APX radio. 

By using Radio Management, OTAP, OTA  Software, and Alias Update,  the APX radio fleet 
can be kept up to date with the latest software and features with minimal downtime, allowing 
First Responders to focus on the task at hand and not their radios. The resultant operational 
efficiencies translate into significant costs savings by significantly reducing the time 
customer personnel need to spend on administrative task such as codeplug and firmware 
updates, and the complete history of each Subscriber Unit is instantly available. 

9.3 STATEMENT OF WORK 

9.3.1 DMS r1.0 Advanced SoW 

Motorola is offering the Advanced solution, with on site setup and MSI hosting (listed as 
options 1 and 2).  The below Statement of Work details customer and Motorola 
responsibilities. 

9.3.1.1 DMS Advanced Feature Description Summary 

Standard Base 

The Radio Management 2.0 software provides APX radio provisioning and programming 
capability with convenience and efficiency provided by value-added features. Updated 

codeplugs can be stored on the customer’s local server or network server, allowing 

distributed access among many users with a single 'golden' version. 

Radio downtime is minimized with multi-unit programming. RM architecture has been 
divided into components (RM Client, RM Server, Job Processor, Device Programmer) which 
can be placed in a single environment or distributed between host and remote locations. 

Basic Tech Support is also provided with the Standard Base, employing a cost-efficient 
model that is ideal for skilled customers who require only basic break-fix service for Radio 
Management software and when issues affecting multiple APX radio units arise. 
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Option 1: On Site set up, commissioning and training for either on premise or hosted 
DMS solution 

Motorola will provide on-site deployment and commissioning of the Radio Management 

client and server hardware and software at the customer’s location. Motorola will also on-

board new DMS radios into the Radio Management user database (radios must be made 
available for on-boarding). Unless otherwise agreed, customer will purchase and maintain 
computing hardware for radio programming stations. These activities will take place for 2 
days typical (with a 1wk maximum), at which point the install/commissioning team will 
transition remaining work to the customer. Motorola assumes on-site deployment and 
commissioning will be occurring at one location. If this activity needs to occur at multiple 
locations, a customer quote may be necessary. 

Customer is also entitled to seats in regularly scheduled Radio Management Workshops 
(RDS 2017) located in Plantation, Florida. Participants will receive user and admin training 
so they can begin provisioning and programming their APX radio fleet with confidence. 
Three seats are provided for every 500 radios subscribed to DMS up to a maximum of 
twelve seats. 

9.3.1.2 DMS-Advanced Motorola Solutions Roles - Responsibilities 

 Upon a customer call to Motorola Service Desk, a representative will answer to address 
issues with RM 2.0 programming tool/software 

 Categorize and route issue requests appropriately 

 Validate requests against Customer-agreed policies 

 Review issue details and ensure required evidence has been recorded 

 Approve requests and schedule actions as required 

 Implement actions as required and verify with the Customer 

 Provide updates to Radio Management software from the core and push to customer 
client stations 

9.3.1.3 Advanced OPTION 1-specific responsibilities 

Motorola Solutions will: 

 Provide implementation of (install and configure) the RM application on customer 
premise and begin commissioning radios in customer's database. 

 Allow customer technicians to join deployment and informally learn about RM and how to 
commission radios 

 Handoff radio commissioning to customer technicians and depart (typically within 2 days 
of hardware installation) 

 Provide seats to regularly scheduled RDS2017 Radio Management Workshop in 
Plantation Florida (3 seats per 500-unit DMS subscription up to a maximum of 12 seats. 
DMS subscriptions less than the 500-unit minimum allow customer 1 seat to RDS2017 
Workshop) 

 Provide RM application installation and configuration for customer hardware, if the 
Customer is utilizing Bring your Own Network and PC and has chosen OPTION 1: 
Onsite Deployment was selected 

 Note: If customer intends to use OTAP or WiFi for programming, please refer to 
“Addendum 1 - DMS OTAP & WiFi Support” document for Motorola responsibility 
details 
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9.3.1.4 DMS-Advanced Customer Roles and Responsibilities 

The Customer will: 

 Provide a list of customer Problem Management contacts 

 Coordinate with Motorola to define Problem Management Policies 

 Provide Motorola with additional information when required 

 Purchase and maintain computing hardware (server and clients) for Radio Management 
Database and Device Programming stations in accordance with the Radio Management 
System Planner. 

 Be responsible for the security posture of the client, including maintenance as Required   

 Be responsible for Operating System patching, Antivirus support, and Configuration 
Management as required 

 Be responsible for the connectivity between Database server and device programmers. 

9.3.1.5 Advanced OPTION 1-specific responsibilities: 

The Customer will: 

 Make all radios available for commissioning by installation commencement 

 Have their technicians available to shadow MSI or MSI 3rd party representative for the 
RM hardware & module install 

 Have their technicians assume responsibility for radio commissioning (read/write) activity 
from Motorola installation technician by end of day 2 and will add remainder of radios to 
RM database 

 Have their technicians attend RDS2017 Radio Management Workshop located in 
Plantation Florida (Motorola will provide seats per method in previous section). 
Customer will provide travel/lodging for their technicians to RDS2017 Workshop 

Note 1: If customer intends to use OTAP or WiFi for programming, please refer to “Addendum 1 - 
DMS OTAP & WiFi Support” document for customer responsibility details 

Customer Roles and Responsibilities for Bring Your Own Network and PC for 
Scenario-specific Support Models 

(all considerations and responsibilities above still apply): 

DMS-Advanced w/USB 

 This is the most standard RM support model for BYO Client 

 Customer is responsible for the development of their USB IP plan (since factory has all 
same IPs) 

 Programming from factory out of the box’, if selected, is a Motorola SI activity 

DMS-Advanced w/OTAP 

 This solution presumes the customer has OTAP and IV&D services 

 Currently OTAP/IMW isn’t centrally monitored, hence MSI does not manage/monitor 

OTAP performance for the customer 

 Customer is responsible for maintenance of their OTAP/IMW instance (firmware, 
patching, aliases if required, etc) 

 Motorola supports the Device Programmer in the DMS OTAP solution, which is linked to 
the customer managed OTAP server.) 
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DMS-Advanced w/WIFI 

 This solutions presumes the customer has purchased APX radios with WiFi enabled and
has a fully functional WiFi network

 MSI is not responsible for WiFi security, bandwidth, coverage, design nor maintenance
of the WiFi network

 Motorola supports the Device Programmer in the DMS WIFI solution, which is linked to
the customer managed WiFi Network.

 Review Addendum 1 “RM Programming Over WiFi Requirements”, paying particular

attention to the list of supported protocols for Radio Management

Note*: If Customer can not provide their own internet connectivity for hosted offer, contact the DMS 
Offer Manager for a special quote 

9.3.2 DMS r1.0 SLA & Exclusions 

Advanced 

 Motorola will provide required Radio Management software licenses required for each
radio unit

 Motorola Tech Support will not accept radio programming assistance calls – radio
management calls are limited to the correction of defects with the radio management
tool.

 Motorola will provide customer access to MOL or MyView Portal (when available) but
customer has responsibility for maintaining the current nature of the Portal data. The
CSM will assist customer in establishing MOL or MyView accounts, as applicable.

Exclusions 

 FLEETMAP MANAGEMENT: DMS packages do not include initial fleetmap template
creation nor consultation required to assemble a fleetmap strategy. This can be provided
on a custom basis as required.

 NEW CODEPLUG CREATION: DMS packages do not include the creation of new
codeplugs. Rather, the focus of the Premier package is on the modification of existing
codeplugs. This can be provided on a custom basis as required.

 ADDING NON-DMS SYSTEMS: DMS packages do not include the service to add new
non-DMS systems to the customer DMS network. This can be provided on a custom
basis as required.

 Current Radio Management features not currently supported: Bluetooth, Password Lock
on Radios

List of on-Boarding Actions For Supporting CSM 

 Identify the number/location of remote client sites and how many clients are supported at
each site. (maximum of 3 clients are supported per 500-radio DMS purchase)

 For customer who continue to utilize the MSI 4G LTE connectivity solution the CSM will
locate physical addresses to verify 4G coverage when the customer opts to use the
Motorola provided 4G modem.

 Identify the contact who that has ASK keys or software keys that will be delivered to the
SSC for processing

 Identify the quantity of Devices by model (to validate VM sizing and appropriately assess
effort and labor for any mobiles involved). Including - Create list of device serial
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numbers, group them by template type, identify which serial # in each grouping is the 
key template for that group 

 Manage the collection of devices and coordinate with the on boarding team to import 
them into the Core Radio Management Server 

9.3.3 GLOSSARY OF TERMS 

Tech Support 

Tech Support employs a cost-efficient model that is ideal for skilled customers who require 
only basic break-fix service for radios (and Radio Management software for Advanced 
package) 

Radio Management Software 

The Radio Management 2.0 software provides APX radio provisioning and programming 
capability with convenience and efficiency provided by value-added features. Updated 
codeplugs can be stored on a network server, allowing distributed access among many 
users with a single 'golden' version. Radio downtime is minimized with multi-unit 
programming, either over-the-air or fixed hardware solution. RM architecture has been 
divided into components (RM Client, RM Server, Job Processor, Device Programmer) which 
can be placed in a single environment or distributed between host and remote locations. 

Radio Management Software Training 

Radio Management software training courses take place on a regularly scheduled basis at 
Motorola locations. Participants will receive user and admin training so they can begin 
provisioning and programming their APX radio fleet with confidence 

Radio Management User Database Hosting (Motorola Private Cloud) 

Motorola will host the customer's Radio Management "RM Server" database in our secure 
private cloud. The customer will be able to access their radio fleet provisioning data at any 
time with the knowledge that Motorola will be responsible for maintenance of the server and 
stored data. 

MyView Portal for DMS Advanced Offer support includes the display of all radios in 
acustomer's fleet with serial number, unit number and initial codeplug/firmware 
versionsrecorded at initial delivery. 

On-Demand Provisioning & Programming 

On-Demand Provisioning & Programming allows the customer to focus on their mission-
critical activities while Motorola accepts tasks and performs new codeplug modifications and 
programming for radios in the customer's fleet.  

Radio Preventive Maintenance 

For Radio Preventive Maintenance, all radios will be physically cleaned, checked and 
optimized for best performance. Specific tasks include: 

 Physical inspection of radio 

 Clean external housing of radio 

 Measure, test, align and restore to spec per FCC regulation 

 Ensure correct receive/transmit frequencies 
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 Assess battery condition based on charging capability 

Premier Technical Support 

Premier Technical Support with Concierge service allows the customer to engage Motorola 
as their 'one-stop shop' for all radio-related problems, technical questions and, of course, 
Subscriber Radio modifications via Change Request process.  

Premier Myview Portal 

The Premier MyView Portal provides the customer with a single dashboard for all radio-
related data and status. This version of the portal will include reports and trends produced 
with analytical tools. For more on MyView Portal, please see a brief video at: 
https://www.youtube.com/watch?v=15ntGqJFfXw 

Bring Your Own Network and PC 

Bring your own Network and PC feature for APX-Device Management Services allows 
Motorola Private Cloud -Hosted Radio Management customers to provide their own RM-
client hardware while programming their APX radios. Available for Advanced Hosted and 
Premier Offerings. 

9.4 EQUIPMENT LIST 
This section lists the equipment necessary for the proposed solution. 

Qty Model Description Description 

415 LSV01S01034A DMSO ADVANCED RM 

1  DMSO OPTIONAL ONSITE COMMISSION AND 
TRAINING APX ADVANCED 
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Motorola Solutions Confidential Restricted Pricing Summary 10-1 

SECTION 10 

PRICING SUMMARY 
10.1 EQUIPMENT AND SERVICES SUMMARY–COMPLETE SYSTEM 

(3 SITES) IF BUNDLED TOGETHER AS ONE AGREEMENT  

Description Price ($) 

Equipment – 3-site simulcast cell, including Prime Site Equipment 
and RF at Barham and Bethlehem; Microwave; DC Power Systems; 
275 APX 8000 Portable Radios, 140 APX 8500 Mobile Radios, 
Single and Multi-Unit Chargers, Remote Speaker Microphones. 

$5,749,993.00 

Equipment HGAC Discount <$1,270,152.00> 

Professional Technical Services – System integration services 
including optimization, Network integration, Coverage Testing, 
Acceptance Testing, Project Management, Engineering, System 
Technologist, Staging, Travel, Documentation and 1

st
 Year

warranty/maintenance services,  Subscriber Programming, 
Subscriber Training 

$1,023,300.00 

Installation Services $286,564.00 

Complete System Bundle Discount – 3 site Solution - Phase 2 
Infrastructure,  Phase 3 Subscribers – Total for all Equipment & 
Services with purchase by December 20, 2019 

<$889,705.00> 

TOTAL SYSTEM $4,900,000.00 

Estimated Tax on Equipment (9%) $403,185.69 

Complete System Bundle Purchase Price, with Tax, 3 site 
solution 

$5,303,186.69 
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November 14, 2019 

TDMA Infrastructure & Subscribers Use or disclosure of this proposal is subject 
to the restrictions on the cover page. 

Motorola Solutions Confidential Restricted Pricing Summary 10-2 

10.2 OPTIONAL DMSO 

Description Price ($) 

Device Management Services Offer (DMSO) – Radio Management 
Services as described in section 9– 3 years of Subscription for 415 
subscriber units 

$39,889.80 

Optional On Site Setup and Training – One time $30,303.00 

Total DMSO Option $70,192.80 

Note: The Contract Price will be paid via the disbursement of the financing proceeds pursuant to the 
Equipment Lease-Purchase Agreement executed between the parties. 
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Motorola Solutions Confidential Restricted Pricing Summary 10-3 

10.3 PAYMENT TERMS 
The Contract Price will be paid via the disbursement of the financing proceeds pursuant to 
the Equipment Lease-Purchase Agreement to be executed between the parties.  
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Motorola Solutions Confidential Restricted Contractual Documentation 11-1 

SECTION 11 

CONTRACTUAL 
DOCUMENTATION 

This proposal is subject to the terms and conditions of the Communications System and 
Services Agreement entered into between the City of Santa Rosa and Motorola Solutions, 
Inc., dated December 21, 2018 and the attached Equipment Lease Purchase Agreement. 
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CERTIFICATE OF LIABILITY INSURANCE
 DATE(MM/DD/YYYY)        

 06/10/2019

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed. If 

SUBROGATION IS WAIVED, subject to   the terms and conditions of the policy, certain policies may require an endorsement. A statement on this 

certificate does not confer rights to the certificate holder in lieu of such endorsement(s).

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS 

CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES 

BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED 

REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

PRODUCER

Aon Risk Services Central, Inc.

Chicago IL Office
200 East Randolph
Chicago IL 60601 USA 

PHONE
(A/C. No. Ext):

E-MAIL
ADDRESS:

INSURER(S) AFFORDING COVERAGE NAIC #

(866) 283-7122

INSURED AA1120090Lloyd's Syndicate No. 4711INSURER A:

23035Liberty Mutual Fire Ins CoINSURER B:

42404Liberty Insurance CorporationINSURER C:

INSURER D:

INSURER E:

INSURER F:

FAX
(A/C. No.):

(800) 363-0105

CONTACT
NAME:

Motorola Solutions, Inc.
Attn: Karen Napier
500 West Monroe
Chicago IL 60661 USA 

COVERAGES CERTIFICATE NUMBER: 570076654652 REVISION NUMBER:

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD 
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS 
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS, 
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. Limits shown are as requested

POLICY EXP 
(MM/DD/YYYY)

POLICY EFF 
(MM/DD/YYYY)

SUBR
WVD

INSR 
LTR

ADDL 
INSD POLICY NUMBER  TYPE OF INSURANCE LIMITS

COMMERCIAL GENERAL LIABILITY

CLAIMS-MADE OCCUR

POLICY LOC

EACH OCCURRENCE

DAMAGE TO RENTED 

PREMISES (Ea occurrence)

MED EXP (Any one person)

PERSONAL & ADV INJURY

GENERAL AGGREGATE

PRODUCTS - COMP/OP AGG

X

X

X

GEN'L AGGREGATE LIMIT APPLIES PER: 

$1,000,000

$250,000

$10,000

$1,000,000

$2,000,000

$1,000,000

B 07/01/2019 07/01/2020Y TB2641005169079

PRO-

JECT

OTHER:

AUTOMOBILE LIABILITY

ANY AUTO

OWNED 

AUTOS ONLY

SCHEDULED

 AUTOS

HIRED AUTOS 
ONLY

NON-OWNED 

AUTOS ONLY

BODILY INJURY ( Per person)

PROPERTY DAMAGE

(Per accident)

X

BODILY INJURY (Per accident)

$1,000,000B 07/01/2019 07/01/2020Y COMBINED SINGLE LIMIT

(Ea accident)
AS2-641-005169-019

EXCESS LIAB

OCCUR 

CLAIMS-MADE AGGREGATE

EACH OCCURRENCE

DED 

UMBRELLA LIAB

RETENTION

E.L. DISEASE-EA EMPLOYEE

E.L. DISEASE-POLICY LIMIT

E.L. EACH ACCIDENT $1,000,000

X OTH-
ER

PER  
STATUTE

C 07/01/2019 07/01/2020

All Other States
WC7641005169099C 07/01/2019 07/01/2020

$1,000,000

Y / N

(Mandatory in NH)

ANY PROPRIETOR / PARTNER / EXECUTIVE 
OFFICER/MEMBER EXCLUDED? N / A

Y

YN

WI

WORKERS COMPENSATION AND 

EMPLOYERS' LIABILITY

If yes, describe under 
DESCRIPTION OF OPERATIONS below

$1,000,000

WA764D005169089

Each ClaimFSCEO1900661 07/01/2019 07/01/2020

$2,000,000Policy Aggregate
E&O-MPL-PrimaryA $2,000,000

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (ACORD 101, Additional Remarks Schedule, may be attached if more space is required)

RE:  L2 Core and 10 Positions MCC 7500 Dispatch Console.  The City of Santa Rosa, its officers, agents, employees and 
volunteers are included as Additional Insured under the General Liability and Automobile Liability policies where required in 
writing and executed contract.  The E&O-MP-Primary policy includes Cyber Liability coverage.  A Waiver of Subrogation in favor 
of the City of Santa Rosa, its officers, agents, employees and volunteers is provided under the Workers' Compensation policy 
where required in writing and executed contract.

CANCELLATIONCERTIFICATE HOLDER

AUTHORIZED REPRESENTATIVECity of Santa Rosa
Santa Rosa Police Department
965 Sonoma Ave.
Santa Rosa CA 95404 USA 

ACORD 25 (2016/03)

©1988-2015 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE THE 

EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN ACCORDANCE WITH THE 

POLICY PROVISIONS.









POLICY NUMBER: COMMERCIAL AUTO
CA 20 48 10 13

THIS ENDORSEMENT CHANGES THE POLICY.  PLEASE READ IT CAREFULLY.

DESIGNATED INSURED FOR

This endorsement modifies insurance provided under the following: 

AUTO DEALERS COVERAGE FORM

SCHEDULE

Name Of Person(s) Or Organization(s):

Information required to complete this Schedule, if not shown above, will be shown in the Declarations.

CA 20 48 10 13 © Insurance Services Office, Inc., 2011 Page 1 of 1

COVERED AUTOS LIABILITY COVERAGE

BUSINESS AUTO COVERAGE FORM
MOTOR CARRIER COVERAGE FORM

With respect to coverage provided by this endorsement, the provisions of the Coverage Form apply unless
modified by the endorsement.

This endorsement identifies person(s) or organization(s) who are "insureds" for Covered Autos Liability Coverage
under the Who Is An Insured provision of the Coverage Form. This endorsement does not alter coverage
provided in the Coverage Form.

Each person or organization shown in the Schedule is
an "insured" for Covered Autos LiabilityCoverage, but
only to the extent that person or organization qualifies
as an "insured" under the Who Is An Insured provision
contained in Paragraph A.1. of Section II - Covered
Autos Liability Coverage in the Business Auto and
Motor Carrier Coverage Forms and Paragraph D.2. of
Section I - Covered Autos Coverages of the Auto
Dealers Coverage Form.

Any person or organization whom you have agreed in writing to add as an additional insured, but only to 
coverage and minimum limits of insurance required by the written agreement, and in no event to exceed either 
the scope of coverage or the limits of insurance provided in this policy.

AS2-641-005169-019



COMMERCIAL GENERAL LIABILITY
CG 20 10 04 13

POLICY NUMBER: TB2-641-005169-079

THIS ENDORSEMENT CHANGES THE POLICY.  PLEASE READ IT CAREFULLY.

ADDITIONAL INSURED – OWNERS, LESSEES OR
CONTRACTORS – SCHEDULED PERSON OR

ORGANIZATION
                          This endorsement modifies insurance provided under the following:

COMMERCIAL GENERAL LIABILITY COVERAGE PART

A. Section II – Who Is An Insured is amended to 
include as an additional insured the person(s) or 
organization(s) shown in the Schedule, but only with 
respect to liability for "bodily injury", "property 
damage" or "personal and advertising injury" 
caused, in whole or in part, by:

1. Your acts or omissions; or

2. The acts or omissions of those acting on your 
behalf;

in the performance of your ongoing operations for 
the additional insured(s) at the location(s) 
designated above.

However: 

1. The insurance afforded to such additional 
insured only applies to the extent permitted by 
law; and

2. If coverage provided to the additional insured is 
required by a contract or agreement, the 
insurance afforded to such additional insured will 
not be broader than that which you are required 
by the contract or agreement to provide for such 
additional insured.

B. With respect to the insurance afforded to these 
additional insureds, the following additional 
exclusions apply:

This insurance does not apply to "bodily injury" or 
"property damage" occurring after:

1. All work, including materials, parts or 
equipment furnished in connection with such 
work, on the project (other than service, 
maintenance or repairs) to be performed by or 
on behalf of the additional insured(s) at the 
location of the covered operations has been 
completed; or

2. That portion of "your work" out of which the 
injury or damage arises has been put to its 
intended use by any person or organization 
other than another contractor or subcontractor 
engaged in performing operations for a 
principal as a part of the same project. 

C. With respect to the insurance afforded to these 
additional insureds, the following is added to 
Section III – Limits Of Insurance:

If coverage provided to the additional insured is 
required by a contract or agreement, the most we 
will pay on behalf of the additional insured is the 
amount of insurance:

1. Required by the contract or agreement; or 

2. Available under the applicable Limits of 
Insurance shown in the Declarations;

whichever is less. 

This endorsement shall not increase the 
applicable Limits of Insurance shown in the 
Declarations.

SCHEDULE

Name Of Additional Insured Person(s)
Or Organization(s):

Location(s) Of Covered Operations

All Entities as required in writing prior to the date of loss All locations as required by a written contract or 
agreement entered into prior to an "occurrence" or 
offense

Information required to complete this Schedule, if not shown above, will be shown in the Declarations.

© Insurance Services Office, Inc., 2012 Page of    1    1CG 20 10 04 13
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CERTIFICATE OF LIABILITY INSURANCE
 DATE(MM/DD/YYYY)        

 06/10/2019

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed. If 

SUBROGATION IS WAIVED, subject to   the terms and conditions of the policy, certain policies may require an endorsement. A statement on this 

certificate does not confer rights to the certificate holder in lieu of such endorsement(s).

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS 

CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES 

BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED 

REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

PRODUCER

Aon Risk Services Central, Inc.

Chicago IL Office
200 East Randolph
Chicago IL 60601 USA 

PHONE
(A/C. No. Ext):

E-MAIL
ADDRESS:

INSURER(S) AFFORDING COVERAGE NAIC #

(866) 283-7122

INSURED AA1120090Lloyd's Syndicate No. 4711INSURER A:

23035Liberty Mutual Fire Ins CoINSURER B:

42404Liberty Insurance CorporationINSURER C:

INSURER D:

INSURER E:

INSURER F:

FAX
(A/C. No.):

(800) 363-0105

CONTACT
NAME:

Motorola Solutions, Inc.
Attn: Karen Napier
500 West Monroe
Chicago IL 60661 USA 

COVERAGES CERTIFICATE NUMBER: 570076654651 REVISION NUMBER:

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD 
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS 
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS, 
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. Limits shown are as requested

POLICY EXP 
(MM/DD/YYYY)

POLICY EFF 
(MM/DD/YYYY)

SUBR
WVD

INSR 
LTR

ADDL 
INSD POLICY NUMBER  TYPE OF INSURANCE LIMITS

COMMERCIAL GENERAL LIABILITY

CLAIMS-MADE OCCUR

POLICY LOC

EACH OCCURRENCE

DAMAGE TO RENTED 

PREMISES (Ea occurrence)

MED EXP (Any one person)

PERSONAL & ADV INJURY

GENERAL AGGREGATE

PRODUCTS - COMP/OP AGG

X

X

X

GEN'L AGGREGATE LIMIT APPLIES PER: 

$1,000,000

$250,000

$10,000

$1,000,000

$2,000,000

$1,000,000

B 07/01/2019 07/01/2020Y TB2641005169079

PRO-

JECT

OTHER:

AUTOMOBILE LIABILITY

ANY AUTO

OWNED 

AUTOS ONLY

SCHEDULED

 AUTOS

HIRED AUTOS 
ONLY

NON-OWNED 

AUTOS ONLY

BODILY INJURY ( Per person)

PROPERTY DAMAGE

(Per accident)

X

BODILY INJURY (Per accident)

$1,000,000B 07/01/2019 07/01/2020 COMBINED SINGLE LIMIT

(Ea accident)
AS2-641-005169-019

EXCESS LIAB

OCCUR 

CLAIMS-MADE AGGREGATE

EACH OCCURRENCE

DED 

UMBRELLA LIAB

RETENTION

E.L. DISEASE-EA EMPLOYEE

E.L. DISEASE-POLICY LIMIT

E.L. EACH ACCIDENT $1,000,000

X OTH-
ER

PER  
STATUTE

C 07/01/2019 07/01/2020

All Other States
WC7641005169099C 07/01/2019 07/01/2020

$1,000,000

Y / N

(Mandatory in NH)

ANY PROPRIETOR / PARTNER / EXECUTIVE 
OFFICER/MEMBER EXCLUDED? N / A

Y

N

WI

WORKERS COMPENSATION AND 

EMPLOYERS' LIABILITY

If yes, describe under 
DESCRIPTION OF OPERATIONS below

$1,000,000

WA764D005169089

Each ClaimFSCEO1900661 07/01/2019 07/01/2020

$2,000,000Policy Aggregate
E&O-MPL-PrimaryA $2,000,000

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (ACORD 101, Additional Remarks Schedule, may be attached if more space is required)

RE:  Temporary Stations and New Combing Contract.  The City of Santa Rosa, its officers, agents, employees and volunteers are 
included as Additional Insured per written agreement and executed contract with respect to the General Liability policy.  
Waiver of Subrogation is provided under the Workers' Compensation policy per written agreement and executed contract.

CANCELLATIONCERTIFICATE HOLDER

AUTHORIZED REPRESENTATIVECity of Santa Rosa
Santa Rosa Police Department
965 Sonoma Ave.
Santa Rosa CA 95404 USA 

ACORD 25 (2016/03)

©1988-2015 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE THE 

EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN ACCORDANCE WITH THE 

POLICY PROVISIONS.



 12/20/2018

UNIT

Myles, Jennifer

(707)543-3709 jmyles@srcity.org

Bill.Vlahandreas@motorolasolutions.com

Public Safety Building

Order Date:
FOB

Destination
Buyer Email

Vendor Email Freight

Pre-Paid
End User

Hinton, Keith

Santa Rosa, CA  95404

Terms

Date Required

 06/30/2019

N/30

VENDOR:

Vendor Contact:

FAX# (916) 644-6824   
Kelseyville, CA  95451
PO Box 1385
Motorola Solutions Inc

Buyer Phone #

Buyer Name

965 Sonoma Avenue
Police (P)

DELIVER TO:

Santa Rosa, CA  95404

965 Sonoma Avenue

Police (P)

City of Santa Rosa

INVOICE TO: Public Safety Building

Purchasing Section
635 1st Street, 2nd Floor
Santa Rosa, CA 95404
(707) 543-3700  Fax:  543-3703

INQUIRIES TO:

PURCHASE ORDER NO.

158449

CITY OF SANTA ROSA

DESCRIPTIONQTY UNIT PRICE EXTENDED PRICE

LS $1,398,713.00$1,398,713.001 L2Core and Ten Positions MCC 7500 Dispatch
Console-
Build and install a multisite trunking core
software defined platform per HGAC RA05-18
Cooperative Agreement as awarded by
City Council on 12/18/2018.

One lump sum inclusive to taxable items.

1,398,713.00Net:



 12/20/2018

UNIT

Myles, Jennifer

(707)543-3709 jmyles@srcity.org

Bill.Vlahandreas@motorolasolutions.com

Public Safety Building

Order Date:
FOB

Destination
Buyer Email

Vendor Email Freight

Pre-Paid
End User

Hinton, Keith

Santa Rosa, CA  95404

Terms

Date Required

 06/30/2019

N/30

VENDOR:

Vendor Contact:

FAX# (916) 644-6824   
Kelseyville, CA  95451
PO Box 1385
Motorola Solutions Inc

Buyer Phone #

Buyer Name

965 Sonoma Avenue
Police (P)

DELIVER TO:

Santa Rosa, CA  95404

965 Sonoma Avenue

Police (P)

City of Santa Rosa

INVOICE TO: Public Safety Building

Purchasing Section
635 1st Street, 2nd Floor
Santa Rosa, CA 95404
(707) 543-3700  Fax:  543-3703

INQUIRIES TO:

PURCHASE ORDER NO.

158449

CITY OF SANTA ROSA

DESCRIPTIONQTY UNIT PRICE EXTENDED PRICE

T
TOTAL $1,398,713.00

Brandalyn Tramel, Purchasing Agent






























































































































































