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The Portable Radio Repeaters for Indoor and Subterranean Environments Focus Group Report was prepared 
by the National Urban Security Technology Laboratory and the Pacific Northwest National Laboratory for the 
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FOREWORD 

The U.S. Department of Homeland Security (DHS) established the System Assessment and Validation 
for Emergency Responders (SAVER) Program to assist emergency responders making procurement 
decisions. Located within the Science and Technology Directorate (S&T) of DHS, the SAVER Program 
conducts objective assessments and validations on commercially available equipment and systems 
and develops knowledge products that provide relevant equipment information to the emergency 
responder community. The SAVER Program mission includes: 

• Conducting impartial, practitioner-relevant, operationally oriented assessments and validations of 
emergency response equipment. 

• Providing knowledge products that enable decision-makers and responders to better select, 
procure, use and maintain emergency response equipment. 

SAVER Program knowledge products provide information on equipment that falls under the 
categories listed in the DHS Authorized Equipment List (AEL), focusing primarily on two main 
questions for the responder community: “What equipment is available?” and “How does it perform?” 
These knowledge products are shared nationally with the responder community, providing a life- and 
cost-saving asset to DHS, as well as to federal, state and local responders. 

The SAVER Program is managed by the National Urban Security Technology Laboratory (NUSTL). 
NUSTL is responsible for all SAVER activities, including selecting and prioritizing program topics, 
developing SAVER knowledge products, coordinating with other organizations and ensuring flexibility 
and responsiveness to first responder requirements.  

NUSTL provides expertise and analysis on a wide range of key subject areas, including chemical, 
biological, radiological, nuclear, and explosive weapons detection; emergency response and 
recovery; and related equipment, instrumentation, and technologies. To support this tasking, NUSTL, 
in collaboration with the Department of Energy (DOE) Pacific Northwest National Laboratory (PNNL), 
will conduct a comparative assessment of portable radio repeaters for indoor and subterranean 
environments to provide emergency responders with reference information on currently available 
technologies. Portable radio repeaters fall under AEL reference number 06CP-01-REPT titled 
“Repeaters.” As part of the project, assessment recommendations were gathered from a focus group 
and are highlighted in this report.  

For more information on NUSTL’s SAVER Program or to view additional reports on radio repeaters or 
other technologies, visit www.dhs.gov/science-and-technology/SAVER. 

https://www.dhs.gov/science-and-technology/saver
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EXECUTIVE SUMMARY 

A radio repeater is a device that receives a weak or low-level radio frequency signal and retransmits 
that signal to extend its usable range. Portable radio repeaters can be used to increase coverage 
range in communications-denied environments with poor radio coverage, such as rural areas, 
indoors or underground. Human-portable systems are often contained within a protective suitcase 
enclosure, such as a Pelican case, and can be quickly deployed in indoor and subterranean 
environments. Portable radio repeaters fall under the AEL reference number 06CP-01-REPT titled 
“Repeaters.”  

Through its System Assessment and Validation for Emergency Responders (SAVER) Program, the 
National Urban Security Technology Laboratory (NUSTL) will conduct a comparative assessment of 
Portable Radio Repeaters for Indoor and Subterranean Environments to provide emergency 
responders with information that will assist with making operational and procurement decisions. As 
part of the assessment process, NUSTL convened a virtual focus group in October 2020 with the 
primary objectives of recommending evaluation criteria, product selection criteria, products and 
possible scenarios for the assessment of human-portable radio repeaters. These recommendations 
were gathered from a focus group consisting of eight emergency responders from various 
jurisdictions and are highlighted in this report. 

The DOE Pacific Northwest National Laboratory (PNNL) supported planning and facilitation of the 
focus group and will further support the SAVER Assessment of Portable Radio Repeaters for Indoor 
and Subterranean Environments. 
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 INTRODUCTION 

A radio repeater is a device that receives a weak or low-level radio frequency (RF) signal and 
retransmits that signal to extend its usable range. Portable radio repeaters can be deployed to 
increase coverage range in communications-denied environments where existing communications 
infrastructure does not support radio communications. These environments may include indoor, 
underground or rural areas. Human-portable systems are often contained within a protective 
suitcase enclosure, such as a Pelican case, and can be quickly deployed in indoor and subterranean 
environments.  

In October 2020, the National Urban Security Technology Laboratory’s (NUSTL) System Assessment 
and Validation for Emergency Responders (SAVER) Program conducted a focus group on Portable 
Radio Repeaters for Indoor and Subterranean Environments. The purpose of this focus group was to 
obtain information on portable radio repeaters that will be useful in making operational and 
procurement decisions, including recommendations on evaluation criteria, product selection criteria, 
product types and potential scenarios for the assessment. The activities and recommendations 
associated with this focus group will be used for the operational assessment of portable radio 
repeaters. The Department of Energy’s (DOE) Pacific Northwest National Laboratory (PNNL) 
supported the planning and facilitation of the focus group and will further support the SAVER 
Assessment of Portable Radio Repeaters. 

 PARTICIPANT INFORMATION 
Seven emergency responders from various jurisdictions with at least ten years of experience using 
portable radio repeaters participated in the focus group. Participants represented various fire 
services, law enforcement, emergency management and public safety agencies from Alabama, 
District of Columbia, New Jersey, New York and Washington. All participants had at least ten years 
of experience in their respective fields. 

 

Discipline(s) Years of Experience State(s) 

Firefighting 
HazMat  40+ WA 

Emergency Management 35 – 40   AL 

Law Enforcement 20 – 25  NY/NJ 

Military 
HazMat 20 – 25  WA 

Firefighting 
HazMat 20 – 25 NY 

Table 1-1 Focus Group Participant Demographics 
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Discipline(s) Years of Experience State(s) 

Firefighting 
Emergency Medical Service 
Public Transit 

10 – 15 NY 

Emergency Management 10 – 15  DC 

 FOCUS GROUP METHODOLOGY 

The Portable Repeater Focus Group was conducted virtually using Microsoft Teams to comply with 
travel restrictions related to the COVID-19 pandemic. This consisted of an introduction session with 
all focus group participants on October 9, 2020, individual interviews with each evaluator on October 
13 and 14, an “offline” session on October 15, and a group discussion session on October 16. 

The introduction session included overviews of NUSTL, PNNL and the SAVER Program, a high-level 
description of examples of portable radio repeaters, the focus group’s goals and objectives, and the 
process followed to gather information throughout the focus group after the introduction session, as 
detailed in Figure 2-1. This session was also used to establish a schedule for one-on-one interviews.  

 

 

Identify 
Criteria

•Your experiences/how you use it
•What features are important to you

How to 
Assess

•Suggest scenarios and activities 
•Define scope
•Identify product selection features

Refine 
Criteria

•Define and title evaluation criteria
•Sort into SAVER categories

Prioritize 
Criteria

•Assign weights to evaluation criteria for scoring
•Prioritize SAVER categories

Figure 2-1 Virtual Focus Group Process 
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Individual interviews were held with each evaluator on October 13 and 14. The interviews addressed 
the Identify Criteria and How to Assess stages in Figure 2-1. The project team interviewed 
participants to gather information on radio repeater use cases and specific products used by the 
evaluators’ agencies. Once this material was reviewed, the interviews covered recommendations in 
four areas relevant to planning an assessment of portable radio repeaters: 

1) Evaluation criteria – General criteria that are important to consider when making 
acquisition or operational decisions. 

2) Assessment scenarios and venues – Operational scenarios in which the products should 
be assessed to evaluate their performance and venues which provide an optimal 
environment to assess the products. 

3) Products – Products and vendors that are relevant to the emergency responder 
community and should be candidates for inclusion in the comparative assessment. 

4) Product selection criteria – Criteria that identify specifications, attributes, or 
characteristics a product should possess to be considered for the assessment. 

After all interviews were completed, the project team held an “offline” session on October 15. This 
session addressed the Refine Criteria stage in Figure 2-1. Information from each interview was 
reviewed to compile evaluation criteria proposed by evaluators and other potential criteria that were 
not explicitly mentioned during the interviews. The project team also sorted each criterion into one of 
the five SAVER categories: Affordability, Capability, Deployability, Maintainability and Usability. The 
SAVER categories are defined as: 

• Affordability – criteria related to the total cost of ownership over the life of the product; this 
includes purchase price, training costs, warranty costs, recurring costs and maintenance 
costs; 

• Capability – criteria related to product features or functions needed to perform one or 
more responder-relevant tasks; 

• Deployability – criteria related to the preparation of using the product, including transport, 
setup, training and operational/deployment restrictions; 

• Maintainability – criteria related to the routine maintenance and minor repairs performed 
by responders, as well as included warranty terms, duration and coverage; 

• Usability – criteria related to ergonomics and the relative ease of use when performing one 
or more responder-relevant tasks. 

On October 16, the focus group reconvened to review and prioritize the evaluation criteria created by 
the project team. The Refine Criteria and Prioritize Criteria stages in Figure 2-1 were addressed 
during this session. After reviewing the definitions of the criteria, focus group evaluators assigned a 
weight for each criterion’s level of importance on a 1-5 scale, where 5 is of utmost importance and 1 
is of minor importance. Table 2-1 highlights the evaluation criteria weighting scale. 
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Weight Label Definition 

5 Utmost Importance Greatest influence on my decision; would not purchase any 
product that did not meet my expectations for this criterion. 

4 Very Important Meeting expectations for this feature would strongly influence 
my decision to purchase this product. 

3 Important Meeting expectations would influence my decision to purchase 
this product. 

2 Somewhat Important Meeting expectations would have a small influence on my 
decision to purchase this product. 

1 Minor Importance Meeting expectations or having this feature may influence my 
decision to purchase this product. 

 

After the evaluation criteria were assigned a weight, the focus group evaluators considered the 
evaluation criteria in each category and ranked the SAVER categories in order of importance. Based 
on the ranking, a percentage was assigned to each category to represent its level of importance. 
Evaluators could also choose to designate criteria or categories as “Information Only.” This means 
that information on these criteria or categories would be reported on after a SAVER assessment, but 
these criteria or categories would not contribute to a product’s overall score. 

The NUSTL and PNNL project team closed out the group discussion session with a review of the 
assessment scenarios, assessment venues, product recommendations and product selection criteria 
that were gathered during the individual interviews. 

 FOCUS GROUP RECOMMENDATIONS 

 EVALUATION CRITERIA 
Table 3-1 presents the evaluation criteria and their assigned weights, as well as the percentages 
assigned to the SAVER categories. The focus group identified 28 evaluation criteria to be 
assessed and concluded that capability was the most important SAVER category for portable radio 
repeaters, followed by usability, deployability and maintainability, respectively. Affordability was 
determined to be an information only category. The evaluators specified nine criteria as 
“information only.” Weights of zero were assigned to these criteria as they will not be scored; 
however, specifications will be noted in the assessment report.  

 

 

 

 

Table 2-1 Evaluation Criteria Weighting Scale 
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SAVER CATEGORIES 

Capability Usability Deployability Maintainability Affordability 

Overall Weight 
40% 

Overall Weight 
25% 

Overall Weight 
20% 

Overall Weight 
15% Information Only 

Evaluation Criteria 

Encryption Audio/Voice Clarity Ease of Setup 
Upon Arrival 

Component 
Replaceability List Price 

Weight: 5 Weight: 5 Weight: 5 Weight: 5 Information Only 

Antenna Options Compatibility with 
Fixed Infrastructure 

Ease of 
Configuration Durability Contract Pricing 

Weight: 4 Weight: 5 Weight: 4 Weight: 5 Information Only 

Battery Capacity Ease of Use in 
Field 

Internal Storage 
Space 

In-House 
Maintenance 

Maintenance 
Costs 

Weight: 4 Weight: 5 Weight: 4 Weight: 4 Information Only 

Channel Capacity Channel Selection Physical Weight Maintenance 
Frequency Warranty 

Weight: 4 Weight: 4 Weight: 4 Weight: 3 Information Only 

Power 
Level/Range  Size   

Weight: 4  Weight: 4   

Power Source 
Options     

Weight: 4     

Data and Video     

Information Only     

Intrinsic Safety     

Information Only     

Monitoring and 
Alerting     

Information Only     

Multi-Band 
Interoperability     

Information Only     

Operating Mode     

Information Only     

Table 3-1 Evaluation Criteria 
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3.1.1 CAPABILITY 
Six capability criteria to be assessed were identified and defined by the focus group: 

Encryption. Repeater can passively retransmit encryption keys, including AES-256i encryption 
keys, without decryption to other users on the network. Users can disable this feature if 
necessary. Active encryption and on-board encryption are desired but not required.  

Antenna Options. Different antennas (including omnidirectional antennas, directional antennas 
and antenna arrays) can be used with the repeater for different applications. Antenna 
connectors are universal and built into the repeater’s protective enclosure. 

Battery Capacity. Internal and/or external batteries and power sources last throughout a shift 
or response operation under intensive usage conditions. 

Channel Capacity. Repeater bandwidth allows for usage of multiple narrowband or wideband 
voice-only channels. Channel bandwidth can be adjusted between 12.5 kHz and 25 kHz for 
different applications. 

Power Level/Range. The transmission power level and receiver sensitivity of the repeater allow 
for coverage range specific to the application. Power output level is adjustable. Coverage range 
of the repeater may be dependent on the transmission power level and receiver sensitivity of 
other communications equipment, such as handheld tactical radios used with the repeater. 

Power Source Options. Multiple power source options are available. This may include solar 
power, internal batteries, vehicle auxiliary power or AC power. The repeater is equipped with 
universal connectors for external power sources. Product contains at least two parallel power 
sources to avoid downtime in case of battery failure (hot swappable batteries). External or 
removable power sources are light enough to be carried by one person. 

 

The focus group also identified and defined five information only capability criteria:  

Data and Video. The repeater can retransmit data and video signals. 

Intrinsic Safety. The repeater and any accessories may be operated in potentially explosive 
environments. The product complies with the Underwriters Laboratory (UL) 913ii standard or 
other application standards for intrinsic safety. 

Monitoring and Alerting. An intuitive integrated or remote display allows for monitoring of 
repeater parameters (e.g., frequency and power), status (e.g., remaining battery life and active 
status) and usage (radio traffic). Integrated displays can be used easily in low light 
environments. Repeater provides visual and audible low battery life alerts. 

 

 
i The Advanced Encryption Standard (AES) is a widely used standard for data security developed by the National Institute 
of Standards and Technology (NIST). AES-256 is a form of AES that uses encryption keys with a length of 256 bits.  
ii The UL913 Standard for Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, II, III, Division 1, 
Hazardous (Classified) Locations describes requirements for intrinsically safe equipment to be operated or installed in 
potentially explosive environments. 

https://csrc.nist.gov/projects/cryptographic-standards-and-guidelines/archived-crypto-projects/aes-development
https://standardscatalog.ul.com/standards/en/standard_913_8
https://standardscatalog.ul.com/standards/en/standard_913_8
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Multi-Band Interoperability. The repeater can be tuned to different frequency bands (including 
the Very High Frequency (VHF) band, the Ultra High Frequency (UHF) band, and the 700/800-
Megahertz (MHz) band) to allow for interoperable communications. The repeater is equipped 
with a duplexer. 

Operating Mode. The repeater is compatible with both digital and analog radios. 

3.1.2 USABILITY 
Four usability criteria were identified and defined by the focus group: 

Audio/Voice Clarify. The audio clarity of repeated signals is appropriate for operational usage. 

Compatibility with Fixed Infrastructure. The repeater can supplement fixed communications 
infrastructure without creating interference. 

Ease of Use in Field. This refers to usage of the repeater after initial deployment on the incident 
scene. Repeater parameters can be adjusted through an intuitive integrated or remote 
interface after initial deployment if necessary. Specialized technicians are not required to 
adjust parameters. The repeater can be used easily in low-light environments and while 
wearing heavy personal protective equipment (PPE) such as Level A HazMat suit. 

Channel Selection. Users can save frequency presets for instant tuning. The repeater can scan 
for empty and occupied channels. 

3.1.3 DEPLOYABILITY 
Five deployability criteria were identified and defined by the focus group:  

Ease of Setup Upon Arrival. This refers to the initial deployment of the repeater on the incident 
scene. Installing the repeater on the incident scene is easy and can be completed within one 
hour. This includes setting up antennas and power sources. Parameters are easy to adjust. The 
repeater can be used easily in low-light environments.  

Ease of Configuration. This refers to ease of use prior to arriving on scene. Minimal training is 
required to configure the repeater for deployment on an incident scene. Repeater parameters 
(such as frequency or transmission power) can be configured in a radio workshop or en route to 
an incident scene. The repeater uses universal computer connectors for reprogramming. 

Internal Storage Space. The enclosure has designated compartments for stowing accessories, 
such as antennas or power cables. This feature is ideal for quick deployments or shorter 
operations. 

Physical Weight. The repeater is light enough to be carried by one or two people (i.e., less than 
50 pounds). The enclosure is equipped with wheels if it is more than 50 pounds. 

Size. The outer dimensions of the repeater are small enough to allow for transporting in 
vehicles or by one or two people. 
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3.1.4 MAINTAINABILITY 
Four maintainability criteria were identified and defined by the focus group: 

Component Replaceability. A single component, rather than the entire system, can be replaced 
in the case of component malfunction or failure. 

Durability. The repeater has rugged features. This may include a heavy plastic, rather than 
metal, construction of the protective enclosure; covers for antenna and power connectors when 
not in use; water proofing, water resistance or weather sealing (i.e., ingress protection rating of 
IP67iii or higher rating or equivalent); drop or shock proofing (i.e., compliant with MIL-STD-
810Giv); and ventilation ports or cooling fans. 

In-House Maintenance. Regular preventative maintenance, inspections and component 
replacements can be performed by technicians within the user’s agency or department, rather 
than having to be returned to the vendor or other approved service provider for maintenance. 

Maintenance Frequency. The vendor recommends the frequency at which regular maintenance 
must be performed (e.g., annually, quarterly, after each use). A product that needs to be 
maintained less frequently will receive a higher score for this criterion. 

3.1.5 AFFORDABILITY 
Four affordability criteria were identified and defined by the focus group. All criteria in this 
category were deemed to be information only. 

List Price. This refers to the manufacturer’s Suggested retail price. This does not include bulk 
discounts. 

Contract Pricing. The product is listed on a General Services Administration schedule or other 
standing contracts between the vendor and the agency. The vendor meets state and local 
requirements for purchasing. 

Maintenance Costs. This refers to costs associated with maintenance, repairs and 
replacements. 

Warranty. A basic warranty is included with the purchase. Extended warranty plans are 
available. 

 
iii Ingress protection ratings are defined in the International Electrotechnical Commission (IEC) International Standard 
60529, entitled Degrees of Protection Provided by Enclosures (IP Code). The first digit refers to the level of solid particle 
ingress protection and the second digit refers to the level of liquid ingress protection. An IP67 rating indicates that a 
product is dust tight and protected against immersion up to 1 meter. 
iv U.S. Military Standard MIL-STD-810, “Environmental Engineering Considerations and Laboratory Tests” provides testing 
methods and procedures to ensure equipment can be safely used in harsh environments. Although the latest version of 
the standard is MIL-STD-810H which was published in 2019, MIL-STD-810G published in 2008 is still widely accepted. 

https://www.iecee.org/dyn/www/f?p=106:49:0::::FSP_STD_ID:2447
https://www.iecee.org/dyn/www/f?p=106:49:0::::FSP_STD_ID:2447
https://www.atec.army.mil/publications/Mil-Std-810G/Mil-Std-810G.pdf
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 ASSESSMENT RECOMMENDATIONS 

  PRODUCT SELECTION RECOMMENDATIONS  
Each evaluator participating in the focus group provided recommendations for products to include 
in an assessment based on products they currently use and products they are interested in. 
Specific products mentioned included the following: 

• Bendix King Rapid Deployment Portable Repeater (RDPR) 
• C-AT Incident Commander’s Radio Interconnect (ICRI) 
• Codan Communications Stratus Transportable Repeater 
• KR-NIDA PTR-220 
• Kutta Radios Kutta Link KLR200 
• Motorola Solutions/Futurecom PDR8000 
• Motorola Solutions PDR3500 

The focus group mentioned Cobham, ICOM Radios, Kenwood, and L3 Harris but did not 
recommend specific products from these vendors. The focus group also identified seven 
considerations to guide product selection for a SAVER Assessment of Portable Radio Repeaters 
for Indoor and Subterranean Environments. Table 4-1 summarizes the product selection criteria in 
priority order. 

Product Selection 
Consideration Description 

Easy to Deploy Products included in the assessment should be relatively easy to deploy and should 
not require a trained technician. 

Power Classes 

Low (0 W – 19 W), medium (20 W – 49 W), and high (50+ W) power classes were 
defined during the focus group as a method to categorize portable radio repeaters. 
Each power class can be used for specific applications. The assessment should 
either focus specifically on one power class or have representation across all three 
power classes. 

Operating Modes 
Repeaters should be compatible with both digital AND analog systems or have 
alternate models for each. Repeaters should be compatible with conventional and 
trunkingv radio systems.  

Network 
Compatibility 

Products included in the assessment should be compatible with a variety of 
networks, including P25, LTE, 5G, FirstNet and local Wi-Fi. 

Software Defined 
Radio 

Products which have a software-defined radio element present more opportunities 
for repeater configuration and programming. Repeater programming may be difficult 
to perform during the assessment. 

Remote Controls and 
Monitoring 

Repeaters may have a feature which allows technicians or other users to remotely 
monitor repeater status and parameters and adjust the repeater as necessary. 

Known Vendors Focus group members said they would be extremely reluctant to purchase products 
sold by a manufacturer or distributor about which little information is known.  

 
v Users of conventional radio systems must manually tune communications equipment to channels designated in a 
communications plan. A trunking radio system scans the available spectrum and automatically tunes communications 
equipment to the first available channel. 

Table 4-1 Product Selection Considerations 

https://www.taitradioacademy.com/topic/how-does-trunking-work-1/
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 SCENARIO RECOMMENDATIONS 
The focus group provided recommendations on whether the evaluation criteria should be 
assessed operationally or according to vendor-provided specifications. The focus group also 
recommended whether certain criteria should only be reported on and not assessed. 

In an operational assessment, evaluators assess criteria based on their hands-on experience 
using the product. In a specification assessment, evaluators assess criteria based on product 
information provided by the vendor. In some cases, criteria may be assessed both operationally 
and according to vendor-provided specifications. 

Criteria labeled as “information only” will not be assessed but will be reported on. In cases such 
as an information only Capability criteria, evaluators may report on the repeater’s performance. 
However, this will not contribute to a product’s overall score during the assessment. 

Table 4-2 shows the focus group’s assessment recommendations for the evaluation criteria. Many 
of the “Specification” criteria will be evaluated during a presentation by representatives from 
product developers during the first day of the assessment. Scenarios, test cases and procedures, 
discussed in the following sections were suggested to evaluate the “Operational” criteria.  

Category Criteria Operational Specification Information 

Capability 

Encryption    

Antenna Options    

Battery Capacity    

Channel Capacity    

Power Level/Range    

Power Source Options    

Data and Video    

Intrinsic Safety    

Monitoring and Alerting    

Multi-Band Interoperability    

Operating Mode    

Usability 

Audio/Voice Clarity    

Compatibility with Fixed Infrastructure    

Ease of Use in Field    

Channel Selection    

Table 4-2 Evaluation Criteria Assessment Recommendations 
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Category Criteria Operational Specification Information 

Deployability 

Ease of Setup Upon Arrival    

Ease of Configuration    

Internal Storage Space    

Physical Weight    

Size    

Maintainability 

Component Replaceability    

Durability    

In-House Maintenance    

Maintenance Frequency    

Affordability 

List Price    

Contract Pricing    

Maintenance Costs    

Warranty    

4.2.1 LARGE-SCALE RESPONSE DEPLOYMENT 
The focus group recommended a simulated large-scale incident response as the main 
operational scenario. This simulated incident would include different agencies using different 
communications equipment. The scenario could be a large, planned event in which repeaters 
would be deployed to supplement fixed infrastructure, a national disaster or cybersecurity 
attack in which repeaters would operate in place of damaged or compromised fixed 
infrastructure, or an active response scenario, such as an underground search and rescue or 
active shooter incident, in which regular coverage is limited. 

Tasks to perform include initial deployment of repeater products and voice communications 
over tactical radios assisted by repeaters. Evaluators may wear PPE, such as standard turnout 
gear, during the assessment. This scenario will allow evaluators to assess criteria such as Ease 
of Configuration, Ease of Setup Upon Arrival and Compatibility with Fixed Infrastructure. 

4.2.2 FIELD REPLACEMENT AND READJUSTMENT 
A unit failure should also be simulated. This could be accomplished by replacing antennas and 
power sources and re-adjusting repeater parameters. This test case will allow evaluators to 
determine the efficiency of different antenna types, ease of using different power sources, and 
the ability of the repeater to adapt to parameter changes. Evaluators may wear PPE during this 
portion of the assessment. Evaluation criteria addressed by this test case include Antenna 
Options, Power Source Options and Ease of Use in Field. 
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4.2.3 RANGE AND CLARITY EXPERIMENTS  
The focus group recommended researching educational amateur (ham) radio experiment 
procedures to develop test procedures for criteria such as Power Level/Range and Audio/Voice 
Clarity.  

Placement in indoor high-rise buildings or underground in areas such as subway or sewer 
tunnels was suggested as an experimental variable. This will allow evaluators to observe how 
repeaters may be used to enhance communications in communications-denied areas. 

The focus group also recommended examining the placement of repeaters on an incident 
scene as a variable. A repeater in a stationary position could be assessed while evaluators 
equipped with tactical push-to-talk (PTT) radios walk throughout the assessment venue. Focus 
group participants referred to this as “stretching the system” to determine the range of the 
repeater as dependent on the repeater’s transmission power. Conversely, evaluators may 
remain in the same location and the position of the repeater can be adjusted. Moving the 
repeater instead of evaluators would provide an opportunity to examine how coverage range is 
affected by the topography of the repeater’s deployed environment.   

4.2.4 RADIO FREQUENCY INTERFERENCE 
The impact of RF interference was discussed as a potential test case for the assessment. RF 
interference can be intentionally created through co-channel interference during the 
assessment. This refers to the usage of a single RF channel by more than the recommended 
number of users. A member of the project team may be equipped with a tactical radio and try 
to talk over evaluators as they conduct test procedures. The position of the project team 
member can be adjusted, like the adjustment of repeater position, to examine the level of 
signal degradation that occurs at certain distances from the repeater and from other 
evaluators.  

 VENUE RECOMMENDATIONS 
Focus group participants also provided recommendations for potential assessment venues. 
Venues should provide both indoor, high-rise environments and underground environments. 
Construction materials for venues should limit cellular and radio coverage. General examples 
included subway tunnels or hospital X-ray facilities and basements. Specific examples include the 
Satsop Nuclear Facility in Elma, Washington and Grand Central Terminal or the Brooklyn Army 
Terminal in New York City, New York.  

Some evaluators also suggested that an assessment could be conducted at an outdoor venue, 
despite the desired indoor and subterranean use case. If conducted outdoors, the venue’s terrain 
should inhibit cellular and radio coverage. This could be caused by a remote location, hilly terrain 
or heavy foliage and vegetation. A specific example given was Rock Creek Park in Washington, 
D.C.  
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 FUTURE ACTIONS 

The focus group recommendations will be used to guide the development of a SAVER Assessment 
Plan for Portable Radio Repeaters for Indoor and Subterranean Environments. This will include 
selection of assessment products, identification of an assessment venue, and development of test 
and evaluation procedures and data collection methods. Following the assessment, the project team 
will draft an Assessment Report to be published to the SAVER Document Library.  

 CONCLUSION 

The focus group, which consisted of seven emergency responders with at least ten years of 
experience in firefighting, law enforcement and emergency management disciplines, identified 28 
evaluation criteria for portable radio repeaters for indoor and subterranean environments, which will 
be used when scoring products during the assessment. The heaviest weighted SAVER category was 
Capability, which was given a weight of 40 percent, followed by Usability, which was given a weight of 
25 percent. Of the 28 evaluation criteria, nine were determined to be information-only criteria. This 
includes five criteria in the Capability category and four criteria in the Affordability category. 

After identifying, defining and prioritizing the evaluation criteria, the focus group provided 
recommendations for product selection, test cases and venues to be considered. All information 
gathered during the focus group will be used to develop test plans for a SAVER Assessment led by 
NUSTL and supported by PNNL. 
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