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0.2 REVISION HISTORY 

Rev. 
No. 

ENU Release 
Date 

Author   Details Of Change  
 

1 1-0-0 02/14/2025 MD First Release 

2 1-0-1 04/02/2025 MD Updated Appendix C Packing List 

3 1-0-2 03/25/2026 MD Fiber DAS Sections Released.  Various Sections Updated. 

     
 

0.3 ABOUT THIS MANUAL  

This user manual describes the pre-planning, installation, commissioning, operation, and maintenance 
procedures for the Comba CriticalPointÊ V3 VHF/UHF Public Safety series of RF products. A complete 
overview of the hardware and software is provided. The hardware and software mentioned throughout this 
manual are under continuous development to provide improvements and/or new features. As a result, there 
may be minor differences between the information found in this manual and the actual design of the hardware 
and software received by the operator. Any specifications, weights, dimensions, or other statements mentioned 
in this manual are subject to change without notice.   
 
The information contained herein is the responsibility of and is approved by the following, to whom all 

enquiries should be directed:  

This is an unpublished work the copyright in which vests in Comba International ("Comba"). All rights 

reserved.   The information contained herein is confidential and the property of Comba and is supplied 

without liability for errors or omissions. No part may be reproduced, disclosed, or used except as 

authorized by contract or other written permission  by Comba . The copyright and the foregoing 

restriction on reproduction and use extend to all media in which the information may be embodied.  

 

0.4 DOCUMENTATION FEEDBACK  

Comba prides itself in providing our clients with the best customer experience possible. Your feedback can 
help keep our documentation current and accurate. If you have any comments or suggestions about the content 
found within this user manual, please feel free to contact us.  
 
Please include the following information when submitting your comments: 
 

¶ Product Model Number and Version Number  

¶ User Manual Name and Version Number 

¶ Topic Title or Subject 

¶ Page Number 

¶ Brief description of the content you believe should be improved, corrected, or is missing. 

¶ Your recommendation for how to correct or improve the document. 
 
Please send your email messages to the following: 
 
techsupport@combausa.com 
 
Please note this email is for both technical support and documentation feedback.  
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0.5 TECHNICAL SUPPORT 

Comba provides direct access to our technical support team 11 hours a day (Mon-Fri) from 9:00am (EST) to 
5:00pm (PST). Technical support is provided for free for the entire time the product is covered by the equipment 
warranty, on condition that the user/operator has a valid certificate of training completion issued by Comba for 
the product in question. Unauthorized individuals should not be servicing the equipment and will not be assisted 
over the phone due to liability issues.  See Section 0.12 for details on who is authorized to operate the 
equipment. 
 
For technical support please contact us at the telephone number or email address below or submit a ticket for 
support through the website. 
 
Tel: (408) 526 0180 Ext. 3 
techsupport@combausa.com 
https://combausa.com/technical-support-request-form/ 
 
 

0.6 RETURN MATERIAL AUTHORIZATION (RMA)  

If you need to request an RMA, please call the technical support line mentioned in Section 0.5 or complete the 
RMA form on our website and a Comba representative will contact you shortly. 
 
https://combausa.com/rma-request-form/ 
 
 

0.7 WARRANTY 

The standard product warranty is 3 years or as otherwise agreed under a special contract with Comba.  
 
Comba Telecom provides a warranty for the Lithium Iron Phosphate (LiFePO4) batteries that are utilized in the 
Comba Version 2 and Version 3 Battery Backup Units for up to 5 years (60 months) pending certain terms and 
conditions.  
 
The warranty period commences upon the date of shipment from Comba Telecom.  
 
Please see Appendix E for the full Comba Telecom LiFePO 4 Battery Pro -rated 5 Year Warranty 
statement.  
 
 
 

0.8 UNAUTHORIZED CHANGES TO EQUIPMENT 

Any changes or modifications to the equipment not expressly approved by Comba Telecom (who are 
responsible for compliance) could void the userôs authority to operate the equipment. Furthermore, 
unauthorized changes or modifications could void the device warranty. If you have any questions regarding 
what modifications can be made to specific equipment, please contact the technical support line mentioned in 
Section 0.5. 
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0.9 GLOSSARY OF TERMS 

Abbreviation  Definition  

AGC Automatic Gain Control 

AHJ Authority Having Jurisdiction 

ALC  Automatic Level Control  

AP Annunciator Panel 

ATT  Attenuator 

BATT Battery 

BBU Battery Backup Unit 

BDA Bi-Directional Amplifier 

BTS Base Transceiver Station 

CH Channel  

CSA Cross Sectional Area 

dB  Decibel  

dBm  Decibels relative to one milliwatt 

DL  Downlink 

DT  Donor Terminal (Base/Donor Port) 

DPX Duplexer 

ERCES Emergency Responder Communication Enhancement System 

ERRCS Emergency Responder Radio Communication System 

FCC Federal Communications Commission 

FOU Fiber Optic Unit 

FPGA Field-Programmable Gate Array (Digital Signal Processor) 

FS Frequency Selection 

GND Ground 

GUI Graphical User Interface 

Hz  Hertz  

IC Industry Canada 

ID Identification  

IF Intermediate Frequency 

ISED Innovation, Science and Economic Development Canada 

LNA  Low Noise Amplifier 

LOS Line-of-Sight 

MCU  Main Control Unit  

MHz  Megahertz  

MPX Multiplexer 

MT  Mobile Terminal (Service/Mobile Port) 

MTBF  Mean Time Between Failures  

MU Master Unit 

NF  Noise Figure  

OMC  Operation & Maintenance Center  

OMT  Operation & Maintenance Terminal 
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OP Optical Port 

PA Power Amplifier 

PE Protective Earth 

PLL  Phase Locked Loop  

PS Public Safety 

PSU  Power Supply Unit  

RF  Radio Frequency  

RFU Radio Frequency Unit 

RMA Return Material Authorization 

RU Remote Unit 

RX Receive 

SMA  Sub-Miniature A Connector  

TX Transmit 

UHF Ultra-High Frequency 

UL  Uplink  

VAC Volts Alternating Current 

VDC Volts Direct Current 

VHF Very-High Frequency 

VSWR  Voltage Standing Wave Ratio  

W Watts 
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0.10 SAFETY NOTICES AND ADMONISHMENTS 

This document contains safety notices in accordance with appropriate standards. In the interests of conformity 
with the territory standards for the country concerned, the equivalent territorial admonishments are also shown. 
 
Installation, adjustment, maintenance , and/or  repair of the equipment must only be conducted  by 
trained /certified  personnel ! At all times, personnel must comply with any safety notices and 
instructions ! Before installing, modifying, or replacing any of the equipment, the user manual should 
be read and understood in its entirety.  
 
Specific hazards are indicated by symbol labels on or near the affected parts of the equipment. The labels 
conform to international standards, are triangular, and are colored black on a yellow background. An 
informative text label may accompany the symbol label. 
 
 
 
 
 
 
 
 
 
Hazard labeling is supplemented by safety notices in the applicable sections of this manual. These notices 
contain additional information on the nature of the hazard and may also specify precautions.  
 
Example:  
 

For compliance with the general population RF exposure limits, each individual antenna 
used for this transmitter must be installed to provide a separation distance during 
normal operation and must not be co -located with any other antenna for meeting RF 
exposure requirements.  
 

 

Warning Notices:  
 

These draw the attention of personnel to hazards that may cause death or injury to the operator or others. 
Examples of use are cases of high voltage, laser emission, toxic substances, point of hot temperature, etc. 
 
Example: 
 
 

WARNING. Electric Shock may occur if the signal booster is installed near  water. 
 
 
Alert s:  
 
These draw the attention of personnel to hazards that may cause damage to the equipment.  
 
Examples: 
 
 

ALERT! Disconnection of either of the RF ports (unloaded)  may cause damage to the 
equipment when power and equipment is active.  
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Caution Notices : 
 
These may also be used in the handbook to draw attention to matters that do not constitute a risk of causing 
damage to the equipment, but where there is a possibility of seriously impairing its performance, e.g., by 
mishandling or gross maladjustment. Warnings and Cautions within the main text may not incorporate labels 
and may be in shortened form.  

 
Example:  
 
   

WARNING. This is NOT a CONSUMER device. It is designed for installation by FCC 
LICENSEES and  QUALIFIED INSTALLERS. You MUST have an FCC LICENSE or express 
consent of an FCC Licensee to  operate this device. The PS BDA can be configured as 
Class A or Class B Signal Booster. You MUST  register Class B signal boosters (as 
defined in 47 CFR 90.219) online at  www.fcc.gov/signal -boosters/registration. 
Unauthorized use may result in significant forfeiture  penalties, including penalties of  
more than  $100,000 for each continuing violation.  

 
Note: The grantee is not responsible for any changes or modifications not expressly 
approved by the party responsible for compliance. Such modifications could revoke 
the userôs authority to operate the equipment. 

 
 
 

CAUTION! Use only authorized and approved antennas, cables and/or coupling 
devices! The use of unapproved antennas,  cables or coupling devices could cause 
damage and may be a violation of FCC regulations. The use of  unapproved antennas, 
cables and/or coupling devices is illegal under FCC regulations and may subject the  
user to a fine.  
 

 
 

CAUTION!  Ambient temperature range for equipment use: -33 to 55 degrees Celsius . 
 
 
 

CAUTION! This equipment is not suitable for use in locations where children are likely 
to be present.  

 
 
 

CAUTION! The product shall have a connection of the equipment protective earthing 
conductor to the installation protective earthing conductor (for example, by means of 
a power cord connected to a socket -outlet with earthing connection).  

 
 
 

CAUTION! When the plug on the power supply cord is used as the disconnect device, 
the socket -outlet shall be easily accessible.  
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0.11 FCC AND ISED RULES, COMPLIANCE, AND LABELLING  

Comba Telecomôs CriticalPointÊ Public Safety RF products have been designed, evaluated, and certified to 
meet or exceed the rules defined for FCC CFR47 Part 90 Signal Boosters and ISED RSS-131 Issue 4 Zone 
Enhancers. Signal Boosters/Zone Enhancers are a type of Industrial device and should only be installed and 
operated by authorized individuals. A Signal Booster/Zone Enhancer should never be installed or operated 
without receiving express consent from the FCC/ISED Licensee.  In addition, Signal Boosters, defined as FCC 
Class B, must be registered directly with the FCC before being used. Please ensure you register the Signal 
Booster with the FCC if it is intended to operate in a Class B mode.  If you have changed/ upgraded a Class 
A device to use Class B filtering using a software license upgrade, you must contact Comba Technical 
Support to arrange f or new labels to ship  out to be adhered to the device.    
 
FCC Signal Booster Definitions  and Labelling  
 
Class A Signal Booster: A signal booster designed to retransmit signals on one or more specific channels. A 
signal booster is deemed to be a Class A signal booster if none of its passbands exceed 75 kHz.  
 
The following is an example of the label which is placed on the Class A devices: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Class B Signal Booster: A signal booster designed to retransmit any signals within a wide frequency band. A 
signal booster is deemed to be a Class B signal booster if it has a passband that exceeds 75 kHz. 
 
The following is an example of the label which is placed on the Class B devices: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Web Address  to Register Class B Signal Boosters:  
https://signalboosters.fcc.gov/signal -boosters/  

Model No.: RX 14V3-AXXXXXX-XX 
FCC ID: PX8RX14V3-A 
1) Class A Device  
2) This device complies with FCC part 15 of the FCC Rules.  
Operation is subject to the condition that this device does not cause 
harmful interference.  
3) www.comba usa.com  
WARNING.  This is NOT a CONSUMER device.  It is designed for installation by 
FCC LICENSEES and QUALIFIED INSTALLERS .  You MUST have an FCC 
LICENSE or express consent of an FCC Licensee to operate this device.  You 
MUST register Class B signal boosters (as defined in 47 CFR 90.219) online at 
www.fcc.gov/signal-booster/registration.  Unauthorized use may result in significant 
forfeiture penalties, including penalties in excess of $100,000 for each continuing 
violation. 
 

Comba Telecom Ltd.  

Model No.: RX 14V3-BXXXXXX-XX 
FCC ID: PX8RX14V3-B 
1) Class B Device  
2) This device complies with FCC part 15 of the FCC Rules.  
Operation is subject to the condition that this device does not cause 
harmful interference.  
3) www.comba usa.com  
WARNING.  This is NOT a CONSUMER device.  It is designed for installation by 
FCC LICENSEES and QUALIFIED INSTALLERS .  You MUST have an FCC 
LICENSE or express consent of an FCC Licensee to operate this device.  You 
MUST register Class B signal boosters (as defined in 47 CFR 90.219) online at 
www.fcc.gov/signal-booster/registration.  Unauthorized use may result in significant 
forfeiture penalties, including penalties in excess of $100,000 for each continuing 
violation. 
 

Comba Telecom Ltd.  

https://signalboosters.fcc.gov/signal-boosters/
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ISED Zone Enhancer  Definitions  and Labelling  
 
Class A Zone Enhancer: A zone enhancer designed to retransmit signals on one or more specific channels. A 
zone enhancer is deemed to be a Class A zone enhancer if none of its passbandôs bandwidth (20 dB bandwidth) 
for one or more specific channels exceed 75 kHz.  
 
The following is an example of the label which is placed on the Class A devices: 
 

 

 

 

 

 

 

 

 

 

 
 
 

 
 
Class B Signal Booster: A zone enhancer designed to retransmit any signals within a wide frequency band. A 
zone enhancer is deemed to be a Class B zone enhancer if it has a passband bandwidth (20 dB bandwidth) 
that exceeds 75 kHz. 
 
The following is an example of the label which is placed on the Class B devices: 
 

 

 

 

 

 

 

 

 

 

 
 

 
 
Web Address es for ISED requirements and Licensing rules : 
https://ised -isde.canada.ca/site/spectrum -management -telecommunications/en/learn -more/key -documents/procedures/client -
procedures -circulars -cpc/cpc -2-1-05-zone-enhancers  
 
https://ised -isde.canada.ca/site/spectrum -management -telecommunications/en/rss -131-zone-enhancers  
 
https://ised -isde.canada.ca/site/spectrum -management -telecommunications/en/devices -and-equipment/radio -equipment -
standards/radio -standards -specifications -rss/rss -gen-general -requirements -compliance -radio -apparatus  
 
https://ised -isde.canada.ca/site/spectrum -management -telecommunications/en/devices -and-equipment/broadcasting -
equipment -standards/broadcasting -equipment -technical -standards -betsdevices -and-equipment/broadcasting -equipment -
standards/broadcasting -certificate -exempt -radio -apparatus -0 

  

Model No.: RX 14V3-AXXXXXX-XX 
IC: 11919A-RX14V3A 
1) Class A Device  
2)This device complies with RSS131 Issue 4 of the ISED  Rules.  
Operation is subject to the condition that this device does not cause 
harmful interference.  
3) www.comba usa.com  
WARNING: Industrial zone enhancers are NOT consumer devices. They are 
designed for installation by ISED licensees and qualified installers who have 
recognized RF training. You MUST be an ISED licensee or have the express 
consent of an ISED licensee to install or operate this device. 
AVERTISSEMENT : Les enrichisseurs de zone industriels ne sont PAS des 
appareils de CONSOMMATION. Ils sont conçus pour être installés par des titulaires 
de licence dôISDE et des installateurs qualifi®s qui ont re­u une formation reconnue 
en RF. Vous DEVEZ être le titulaire  de licence dôISDE ou avoir le consentement 
expr¯s du titulaire de licence dôISDE pour installer ou exploiter cet appareil. 
 

Comba Telecom Ltd.  
 

Model No.: RX 14V3-BXXXXXX-XX 
IC: 11919A-RX14V3B 
1) Class B Device  
2)This device complies with RSS131 Issue 4 of the ISED  Rules.  
Operation is subject to the condition that this device does not cause 
harmful interference.  
3) www.comba usa.com  
WARNING: Industrial zone enhancers are NOT consumer devices. They are 
designed for installation by ISED licensees and qualified installers who have 
recognized RF training. You MUST be an ISED licensee or have the express 
consent of an ISED licensee to install or operate this device. 
AVERTISSEMENT : Les enrichisseurs de zone industriels ne sont PAS des 
appareils de CONSOMMATION. Ils sont conçus pour être installés par des titulaires 
de licence dôISDE et des installateurs qualifi®s qui ont re­u une formation reconnue 
en RF. Vous DEVEZ °tre le titulaire de licence dôISDE ou avoir le consentement 
exprès du titulaire  de licence dôISDE pour installer ou exploiter cet appareil. 
 

Comba Telecom Ltd.  
 

https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/learn-more/key-documents/procedures/client-procedures-circulars-cpc/cpc-2-1-05-zone-enhancers
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/learn-more/key-documents/procedures/client-procedures-circulars-cpc/cpc-2-1-05-zone-enhancers
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/rss-131-zone-enhancers
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/devices-and-equipment/radio-equipment-standards/radio-standards-specifications-rss/rss-gen-general-requirements-compliance-radio-apparatus
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/devices-and-equipment/radio-equipment-standards/radio-standards-specifications-rss/rss-gen-general-requirements-compliance-radio-apparatus
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/devices-and-equipment/broadcasting-equipment-standards/broadcasting-equipment-technical-standards-betsdevices-and-equipment/broadcasting-equipment-standards/broadcasting-certificate-exempt-radio-apparatus-0
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/devices-and-equipment/broadcasting-equipment-standards/broadcasting-equipment-technical-standards-betsdevices-and-equipment/broadcasting-equipment-standards/broadcasting-certificate-exempt-radio-apparatus-0
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/devices-and-equipment/broadcasting-equipment-standards/broadcasting-equipment-technical-standards-betsdevices-and-equipment/broadcasting-equipment-standards/broadcasting-certificate-exempt-radio-apparatus-0
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FCC and ISED Signal Booster/Zone Enhancer  Emissions Rules and Exposure Limits  
 
Comba Telecom has designed mechanisms within the Signal Booster/Zone Enhancer hardware and software 
that can be used to optimize RF performance and minimize the impact to the outdoor network. HOWEVER, it 
is important to note that poor system design or poor adjustment to the device settings can lead to violations of 
the deployment rules defined by FCC and ISED, and even worse, could generate harmful interference to the 
outdoor network potentially impairing widespread radio communications. Good engineering practice MUST be 
used when operating the device to ensure you do not violate any of these rules or generate harmful interference. 
Comba Telecom is not responsible for meeting these emissions rules. The signal booster/zone enhancer 
operator is responsible for meeting these emissions rules. 
 
Web Address for FCC Part 90 Section 90.219  rules : 
https://www.ecfr.gov/current/title -47/chapter -I/subchapter -D/part -90/subpart -I/section -90.219 

 
Web Addresses for ISED rules:  
https://ised -isde.canada.ca/site/spectrum -management -telecommunications/en/learn -more/key -documents/procedures/client -
procedures -circulars -cpc/cpc -2-1-05-zone-enhancers  
 
https://ised -isde.canada.ca/site/spectrum -management -telecommunications/en/rss -131-zone-enhancers  
 
https://ised -isde.canada.ca/site/spectrum -management -telecommunications/en/devices -and-equipment/radio -equipment -
standards/radio -standards -specifications -rss/rss -gen-general -requirements -compliance -radio -apparatus  
 
https://ised -isde.canada.ca/site/spectrum -management -telecommunications/en/devices -and-equipment/broadcasting -
equipment -standards/broadcasting -equipment -technical -standards -betsdevices -and-equipment/broadcasting -equipment -
standards/broadcasting -certificate -exempt -radio -apparatus -0 

 
This device complies with Part 15 of the FCC rules and RSS-131 Issue 4 of the ISED rules. Comba cannot 
accept responsibility for any failure to satisfy the protection requirements resulting from a non-recommended 
modification or adjustment of the product. Operation is subject to the following conditions: 

1. This device may not cause harmful interference and 
2. This device must accept any interference received, including interference that may cause undesired 

operation. 
3. Nominal Passband Gain: 85dB MAX 
4. Rated Mean Output power: up to +33dBm MAX per band. 
5. Input and output Impedances: 50 ohms. 

 
The manufacturers rated output power of this equipment is for single carrier operation. For situations where 
multiple carrier signals are present, the rating must be reduced by 10 x Log(# of carriers), especially where the 
output signal is re-radiated and can cause interference to adjacent band users.  This power reduction is done 
by the input power or gain reduction and not done by an attenuator at the output of the device. 
 
The equipment complies with FCC/IC radiation exposure limits set forth for an uncontrolled environment and 
meets the FCC radio frequency (RF) Exposure Guidelines in Supplement C to OET65 and RSS-102 of the IC 
radio frequency (RF) Exposure rules. This equipment should be installed and operated so that the antenna 
gains and passive losses between the signal boosters used with this device should result in 0dBi or less 
radiated power and the antenna/radiator is at least 7.9 inches (20cm) or more away from a personôs body. 
 
RF Exposure Statement for ISED: ñThis device complies with Health Canadaôs Safety Code. The installer of 
this radio equipment must ensure that the antenna is located or pointed such that it does not emit RF field more 
than Health Canada limits for the general population; consult Safety Code 6, obtainable from Health Candaôs 
website https://www.hc-sc.ca/rpb. 
 
The antenna(s) used for this transmitter must be installed to provide a separation of at least 18ò (45 cm) in DL 
and 18ò (45 cm) in UL from all persons and must not be collocated or operating in conjunction with any other 
antenna or transmitter.  Changes or modifications not expressly approved by the party responsible could void 
the installerôs authority to operate the equipment. 

https://www.ecfr.gov/current/title-47/chapter-I/subchapter-D/part-90/subpart-I/section-90.219
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/learn-more/key-documents/procedures/client-procedures-circulars-cpc/cpc-2-1-05-zone-enhancers
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/learn-more/key-documents/procedures/client-procedures-circulars-cpc/cpc-2-1-05-zone-enhancers
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/rss-131-zone-enhancers
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/devices-and-equipment/radio-equipment-standards/radio-standards-specifications-rss/rss-gen-general-requirements-compliance-radio-apparatus
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/devices-and-equipment/radio-equipment-standards/radio-standards-specifications-rss/rss-gen-general-requirements-compliance-radio-apparatus
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/devices-and-equipment/broadcasting-equipment-standards/broadcasting-equipment-technical-standards-betsdevices-and-equipment/broadcasting-equipment-standards/broadcasting-certificate-exempt-radio-apparatus-0
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/devices-and-equipment/broadcasting-equipment-standards/broadcasting-equipment-technical-standards-betsdevices-and-equipment/broadcasting-equipment-standards/broadcasting-certificate-exempt-radio-apparatus-0
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/devices-and-equipment/broadcasting-equipment-standards/broadcasting-equipment-technical-standards-betsdevices-and-equipment/broadcasting-equipment-standards/broadcasting-certificate-exempt-radio-apparatus-0
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0.12 AUTHORIZED EQUIPMENT OPERATORS 

Signal Boosters/Zone Enhancers (Also referred to BDAs or Fiber Fed BDAs) are not consumer devices. They 
are industrial devices which may only be operated and maintained by authorized individuals and qualified 
installers.  
 

1. Operators of the equipment MUST have taken and passed Comba Telecomôs certification 
training for RF101 and the V3 BDA/DAS/BBU  product line . 

2. Operators of the equipment MUST have a valid FCC General Radio Operator License (GROL)  if 
operating the device in the USA . 

3. Operators of the equipment  MUST have NICET Level 3 Certification  IB-PSC; or they MUST have 
NICET Level 2 Certification IB -PSC and be supervised by someone who has NICET Level 3 IB -
PSC if  operating the device in the USA . 

4. Installers of the equipment MUST have NICET Level 2 Certification IB -PSC or higher;  or they 
MUST have NICET Level 1 Certification IB -PSC and be  supervised by someone with NICET Level 
2 Certification IB -PSC or higher while operating the device in the USA . 

5. Non-Licensee Operators MUST receive express written consent to operate the Signal 
Booster /Zone Enhancer  from the FCC /ISED License Holder BEFORE installing and operating 
the device.  

 
The equipment must be installed and operated in accordance with any license required by the radio authorities 
in the country of concern. In most cases, it is a criminal offense if one fails to obtain a license to install and 
operate the equipment. It is the operatorôs responsibility to ensure that any required licenses are obtained, that 
systems are installed and commissioned in accordance with their terms, and that no changes can be made 
later that would disobey them.  
 
Comba reserves the right to seize sales to a client and/or report the violation to the proper authorities should 
we determine if a client is allowing unauthorized individuals to operate the equipment. Comba will not be held 
responsible for unauthorized use of our devices.  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Section  
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1 GENERAL PRODUCT INFORMATION 

The CriticalPointÊ V3 platform of VHF/UHF BDA and Fiber DAS products consists of a Bi-Directional 
Amplifier/Master Unit (BDA/MU), a Fiber Optic Expansion Unit (FOU), a Remote Unit (RU), a Battery Backup 
Unit (BBU), and an external Annunciator Panel (AP).  The platform of products was designed as a system to 
provide a scalable solution for small or large VHF/UHF ERRCS/ERCES projects.  The BDA/MU has a dual 
personality, which means it can be used in a stand-alone application where only a single BDA is required to 
provide adequate coverage, or in a Fiber DAS application where multiple FOU and RU devices are fed from 
the main BDA/MU to provide coverage to multiple zones. Furthermore, the BDA/MU is field-changeable from 
BDA mode to MU mode by simply selecting the correct setting in the GUI depending on if you are using as a 
stand-alone BDA or in a Fiber DAS configuration. This provides flexibility to install as a stand-alone BDA system 
first and expand to a Fiber DAS system later.  
 
The BDA/MU/RU devices are FPGA-based which utilize sophisticated signal processing to provide the digital 
features necessary for optimum system performance. The BDA devices are dual band, supporting the VHF 
and UHF public safety bands for the US and Canada. There are several different models available depending 
on the required PS Frequency Band(s). Each band utilizes separate FPGA based intermediate filtering (digital 
filtering). The devices support both Class A and Class B digital filtering which is field-changeable through the 
SW GUI.  The VHF Class A devices support up to 24 DL channel filters and 24 UL channel filters and the UHF 
Class A devices support up to 32 DL channel filters and 32 UL channel filters.  There are several digital filter 
options the user can choose from to allow for the best balance of rejection vs. group delay performance. The 
user can choose between high rejection (higher selectivity and delay) digital filters or Low Delay (lower 
selectivity and delay) digital filters. The Class B devices support up to 3 sub band filters per band which can 
be programmed with a minimum BW of 200KHz and a maximum BW of 5MHz.  The BDA/MU and RU devices 
have models that support a VHF DL Composite Power of 24dBm and UHF DL Composite Power of 30dBm. 
The BDA/MU and RU devices have models that support a VHF UL Composite Power of 24dBm and UHF UL 
Composite Power of 27dBm. 
 
Each BDA/MU or RU device has an integrated battery charger inside which can be used in conjunction with a 
Comba V3 BBU. The V3 BDA/MU/RU connects to the V3 BBU to allow the system to have a secondary source 
of power should there be a loss of normal 120VAC power. There are 3 different battery capacity options 
available (30Ah, 60Ah, and 100Ah) depending on the backup runtime requirement.  The battery options 
available are designed to support the standard requirements for either a 12-hour or 24-hour backup runtime. 
You must select the correct battery option depending on your specific requirements. The V3 BBU also has a 
simple connection point where an Emergency Power Off (EPO) switch can be easily integrated. An EPO switch 
can be used to disconnect AC and DC (Battery) power from the circuit by a simple push of a button.  
 
System alarms are displayed on the built-in annunciator panel of both the BDA/MU and the RU devices.  The 
BDA/MU and RU devices are provided with several different default annunciator panel front plates that can be 
used depending on the code that is being enforced in the jurisdiction. The user can select the correct code 
revision that is being used in the user GUI and attach the correct annunciator front plate to easily comply with 
the alarm requirements of any jurisdiction. Furthermore, a custom blank annunciator front plate is provided that 
can be used for custom alarm applications. The installer can add their own labels to the front plate according 
to the required custom alarm configuration. When a configured system alarm is active, the corresponding LED 
on the front panel annunciator will illuminate and an onboard buzzer will begin to sound. A mute/silence button 
is located inside the BDA/MU and RU devices if the user wishes to silence an active alarm. Additionally, alarms 
can connect from the BDA/MU or RU to a Comba V1 or V3 external Annunciator Panel (AP) with a dedicated 
cable. The external/remote AP can be installed at a different location than the BDA/MU or RU and provides 
visual and audible annunciation of configured alarms. Furthermore, the V1 AP has its own set of dry-contact 
alarm outputs which can feed directly to the fire alarm panel. Alternatively, the BDA/MU and RU devices contain 
their own dedicated dry-contact alarm outputs which can be fed directly to the fire alarm panel. 
 
When using the platform of products in a Fiber DAS configuration, The BDA/MU will interface with the FOU(s) 
to expand to feed a system of up to 32 RUôs. The FOU connects to the BDA/MU using 2 SMA style coax 
jumpers (one for DL and one for UL), a DC Power Cable, and an ethernet RJ45 cable for RS485 
communications. Each FOU can support either 4 or 8 RUôs. Each BDA/MU can support feeding up to 4 FOUs. 
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This means a fully loaded system using 1 BDA/MU and 4 FOUs can feed up to 32 RUs from a single donor 
antenna. The FOUs main function is to convert the RF signals to Optical signals and vice versa in the reverse 
path such that they can be transmitted over a long distance and recovered. The FOU interfaces to each RU 
using a single strand of single-mode fiber using wave-division multiplexing (WDM) technology. The maximum 
fiber loss that can be tolerated between the FOU and RU is 6.5dBo and the reflectance must be -60dB or lower. 
Fiber losses exceeding 6.5dBo and/or having a reflectance higher than -60dB can cause communication and 
RF performance degradation and/or complete failure of the fiber link. 
 
The RU is a fiber-fed type of BDA which receives the optical signals in the DL, converts them back to RF and 
provides final DL amplification and transmission onto the service antenna network. In the uplink path it receives 
UL signals, conditions them, and then converts them to Optical signals to be transmitted to the FOU. Each RU 
provides coverage to a different zone of a project and connects to its own indoor antenna network.  
 
Figures 1 and 2 below show the system diagrams for a BDA/BBU system and a Fiber DAS system respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

Figure 1: V3 BDA/BBU with V3 AP High-Level System Diagram 
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Figure 2: V3 Fiber DAS High-Level Diagram 

 

 

1.1 V3 BDA/BBU SYSTEM STANDARDS COMPLIANCE  

¶ Complies with IFC / NFPA / UL2524 3rd Revision 

¶ BDA Dual Band FCC Class A ID: PX8RX14V3-A / FCC Class B ID: PX8RX14V3-B 

¶ BDA Single Band FCC Class A ID: PX8RX14V3S-A / FCC Class B ID: PX8RX14V3S-B 

¶ UL 2524 Standard Certified ï SGS Certificate:  

Á BDA Dual Band: SGSNA/25/GZ/00025X 

Á BDA Single Band: SGSNA/26/GZ/00034X 

Á BBU: SGSNA/23/GZ/00235X 

Á System: SGSNA/25/GZ/00331X 

¶ BDA Dual Band ISED (IC) Class A ID: 11919A-RX14V3A/ISED (IC) Class B ID: 11919A-RX14V3-B 

¶ BDA Single Band ISED (IC) Class A ID: 11919A-RX14V3SA/ISED (IC) Class B ID: 11919A-RX14V3S-B 

¶ UL50E Type 4/NEMA 4 enclosure for BDA/BBU. 

¶ HCAI Listing: OSP-0796 

Category: Electrical Control Panels on Life Safety/Critical Branch, Sub-Category: Fire Alarm & Security 

Panels 
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1.2 V3 BDA MAIN FEATURES  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  Figure 3: V3 BDA Dual Band Cabinet ï Front 
View                                  

Figure 4: V3 BDA Single Band Cabinetï Front 
View

 

¶ Dual-band configuration supports VHF and UHF public safety bands for US and CA 

¶ Supports single band VHF, single band UHF, or dual band VHF/UHF in one chassis 

¶ Supports up to 3 Windows of UHF or 2 Windows of VHF frequencies in a single chassis 

¶ Supports a combination of up to 3 UHF Windows and 1 VHF Window in same chassis 

¶ Simplex and Duplexed configurations available 

¶ Single Band Single Window configurations utilize a reduced size cabinet for smaller footprint 

¶ Supports P25 P1/P2, digital and conventional analog communications simultaneously 

¶ Built-in, custom-tuned, cavity filtering to protect the unit from interference and minimize noise generation 

¶ Up to 24 and 32 narrow band filter pairs for VHF or UHF, respectively (Class A) 

¶ 3 sub-band filter pairs per band (Class B). 

¶ Channelized (Class A) with Downlink and Uplink AGC per channel/timeslot and wideband ALC. 

¶ Downlink and Uplink squelch per channel/timeslot supported. 

¶ NetProtectTM Uplink PA shutdown during idle periods to minimize noise being introduced to the network. 

¶ Built-in mandatory isolation test to prevent BDA oscillation. 

¶ Oscillation Detection with Auto-Gain Correction and Automatic PA Shutdown. 

¶ Expandable to V3 VHF/UHF NG fiber system. 

¶ Web based GUI for intelligent configuration, SNMP v2c/v3 supported. 

¶ Integrated Battery Charger Unit, Comba BBU V3 supported. 

¶ NFPA / IFC / UL 2524 compliant with dry contact alarms and built-in visual / audio annunciator.  

¶ OSHPD Special Seismic Certification Preapproval (OSP) listed 

¶ Additional external Comba Annunciator Panel V1 and V3 supported. 
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1.3 V3 BDA RF SPECIFICATIONS  

 VHF UHF 

Passband (Downlink / Uplink) 
Certified by FCC / ISED 

MHz 

 
FCC: 150.05 ï 173.4 

ISED (IC): 138 ï 144, 148 - 174 
 

 
FCC: 406 - 420, 421 ï 430, 450 - 512 

ISED (IC): 406.1 - 430, 450 ï 470 
 

Passband Special Version: RX04V3-BOS MHz NA 

 
DL: 483.1 - 483.3 
UL: 486.1 - 486.3  

 

Passband Special Version: RX04V3-MAM MHz NA 

 
DL: 452.8 - 453.8 / 460.3 - 461.4 
UL: 457.8 - 458.8 / 465.3 - 466.4 

 

Total Output Power, Uplink dBm 24 (including duplexers / filters) 27 (including duplexers / filters) 

Total Output Power, Downlink dBm 24 (including duplexers / filters) 30 (including duplexers / filters) 

Maximum System Gain (Uplink / Downlink) dB 85 (including duplexers / filters) 85 (including duplexers / filters) 

Gain Adjustment Range (1dB step) dB 30 30 

Pass Band Ripple, p-p (Uplink / Downlink) dB 4 (including duplexers / filters) 4 (including duplexers / filters) 

Uplink Noise Figure dB 
 

<9 (Max gain including duplexers / filters) 
 

Intermodulation dBm FCC/ISED (IC) Compliance FCC/ISED (IC) Compliance 

Spurious dBm FCC/ISED (IC) Compliance FCC/ISED (IC) Compliance 

Max. RF Input Level without AGC (DL&UL) dBm -44 (w/o duplexers / filters) -45 (w/o duplexers / filters) 

Max. RF Input Level without Damage (DL&UL) dBm 0 (w/o duplexers / filters) 0 (w/o duplexers / filters) 

Max. RF Input Level without Overdrive 
(DL&UL) 

dBm -10 (w/o duplexers / filters) -10 (w/o duplexers / filters) 

Input VSWR  ¢ 2 ¢ 2 

Impedance W 50 50 

 

Class A Filter ing  Specifications  

Number of Filters  24 pairs for VHF and 32 pairs for UHF 

Filter Passband Definition  3dB 

Filter Bandwidth kHz 12.5/25/75 

 Bandwidth (kHz) Delay(ms)* Out-of-Band Suppression  

Filters 

12.5 ¢90 Ó 60dBc @ filter edge +/- 30kHz 

25 ¢48 Ó 60dBc @ filter edge +/- 50kHz 

75 ¢18 Ó 60dBc @ filter edge +/- 130kHz 

*Actual delay numbers vary according to firmware version 
 

Class B Wide Band Filtering  

Number of Filters  3 (shared by VHF and UHF) 

Filter Passband Definition  3dB 

Filter Bandwidth MHz 0.2 - 5 

System Group Delay msec* ¢ 7 

Out-of-Band Suppression dBc Ó 60 @ filter edge +/- 600KHz 

*Actual delay numbers vary according to firmware version 
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1.4 V3 BDA MECHANICAL SPECIFICATIONS  

Dimensions, H x W x D (with bracket) ï Dual Band Chassis mm / in 760 x 650 x 375 / 30.0 x 25.7 x 14.8 

Dimensions, H x W x D (with bracket) ï Single Band Chassis mm / in 760 x 400 x 360 / 30.0 x 15.8 x 14.2 

Weight without filters ï Dual Band Chassis kg / lbs 41.8 / 92.2 

Weight without filters ï Single Band Chassis kg / lbs 35.8 / 78.9 

Power Supply Input 

VAC 100-240V / 50-60Hz / 4.5A Max 

VDC 
+51.2V / 8A Max (Does NOT Support Negative DC 

Source) 

DC Output Voltage to External Device, Nominal VDC +51.2VDC (1x), +28VDC (2x) 

External Device Maximum Power Draw Supported W 80 

Maximum Charging Current A 5 

Power Consumption Single Band / Dual Band W <100 (Single Band), <120 (Dual Band) 

Enclosure Cooling  Convection 

Heat Dissipation BTU/Hr 
 <535 (Dual Band Unit only, 2A Charging), < 620 (200W 

Load) 

Main RF Connectors  4 x Ports for Donor Side, 4 x Ports for Mobile Side 

RF Connectors for Fiber DAS expansion  1 x UHF/VHF DL Coupling, 1 x UHF/VHF UL Coupling 

Aux / Expansion Ports (SMA Connectors)  Redundancy Ports x 8 

RF Test Port  NA 

Dry Contact Alarm Visual Annunciation  10 LEDs (LED test supported) 

Dry Contact Alarm Audible Annunciation  Buzzer (Mute supported) 

Communication port  RJ45 (LAN, OMT) 

Dry Contact Alarm Output  8 

Annunciator Panel  
1 x Built-in, 4 x External Comba Annunciator Panel 

V1/V3 Supported  

External Alarm Input  5 (#5 is pre-configured for Door Open Alarm) 

Reserved Knockouts  3/4-inch hole x 6, 1/2-inch hole x 2, 1-inch hole x2 

Operating Temperature and Humidity oF (oC) -40 to 131 (-40 to 55), ¢ 95% 

Recommended Operating Temperature and Humidity oF (oC) 45 to 80 (7.2 to 26.7), ¢ 65% 

Environmental Class  UL50E Type 4 / NEMA 4 

MTBF Hr 100,000 
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1.5 V3 BBU MAIN FEATURES  

 

 

 

 

 

 

 

 

                    Figure 5: V3 BBU ï Front View                                                                     Figure 6: V3 BBU ï Isometric View
 

¶ Optional, dedicated Battery Backup Solution for V3/NG platform.  

¶ Powered by Lithium Iron Phosphate (LiFePO4) batteries. 

¶ Provides 0 - 24 hours of backup time with 30Ah, 60Ah, and 100Ah battery options. 

¶ Provides connections for EPO (Emergency Power Off) switch. 

¶ Provides 2 x convenient AC outlets inside BBU for use during commissioning. 

 

1.6 V3 BBU MECHANICAL SPECIFICATIONS  

Dimensions, H x W x D mm / in 605 x 500 x 272.9 / 23.8 x 19.7 x 10.7 

Weight (without battery) Kg / lbs 26 / 57.3 

Reserved Knockouts  3/4-inch hole x 4, 1/2-inch hole x 6 

Heat Dissipation BTU/Hr <100 (with 30AH, 60AH, or 100AH battery) 

Operating Temperature and Humidity oF (oC) 32 to 104 (0 to 40), ¢ 95% 

Recommended Operating Temperature and Humidity oF (oC) 45 to 80 (7.2 to 26.7), ¢ 65% 

Enclosure Environmental Class  UL50E Type 4 / NEMA 4 

MTBF Hr 100,000 

 

1.7 V3 BBU LIFEPO 4 BATTERY SPECIFICATIONS  

Battery Type  (Lithium Iron Phosphate) LiFePO4 

System Required Quantity pcs 1 1 1 

Capacity, Discharge @ 0.33C AH 30 60 100 

Nominal Voltage VDC 51.2 51.2 51.2 

Charging@2A, from 30% Hour 10.5 21 35 

Backup Hours  48.1 * 30 / Load 48.1 * 60 / Load 48.1 * 100 / Load 

Battery Weight lb(kg) 52.9 (24) 79.8 (36.2) 123.5 (56) 

Battery Electrolyte Counts  0.456 Gallons / 4.6 lbs 0.913 Gallons / 9.1 lbs 1.758 Gallons / 17.6 lbs 

BMS Comm. Port  Serial port (RS485) 

*Typical specifications at room temperature 

 
Note: See Appendix  F for OEM Battery  datasheets and Appendix I for Backup Runtime Calculations.  
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1.8 V3 MU/RU/BBU FIBER DAS SYSTEM STANDARDS COMPLIANCE  

¶ Complies with IFC / NFPA / UL2524 3rd Revision 

¶ Master Unit Dual Band Chassis FCC Class A ID: PX8RX14V3-A / FCC Class B ID: PX8RX14V3-B 

¶ Master Unit Single Band Chassis FCC Class A ID: PX8RX14V3S-A / FCC Class B ID: PX8RX14V3S-B 

¶ Remote Unit FCC Class A ID: PX8RH14V3-A / FCC Class B ID: PX8RH14V3-B  

¶ UL 2524 Standard Certified ï SGS Certificate:  

Á Master Unit (BDA): Dual Band Chassis: SGSNA/25/GZ/00025X 

Á Master Unit (BDA): Single Band Chassis: SGSNA/26/GZ/00034X 

Á Remote Unit: SGSNA/23/GZ/00321X 

Á BBU: SGSNA/23/GZ/00235X 

Á System: SGSNA/25/GZ/00331X 

¶ Master Unit Dual Band Chassis ISED (IC) Class A ID: 11919A-RX14V3A 

¶ Master Unit Dual Band Chassis ISED (IC) Class B ID: 11919A-RX14V3B 

¶ Master Unit Single Band Chassis ISED (IC) Class A ID: 11919A-RX14V3SA 

¶ Master Unit Single Band Chassis ISED (IC) Class B ID: 11919A-RX14V3SB 

¶ Remote Unit ISED (IC) Class A ID: 11919A-RH14V3A / ISED (IC) Class B ID: 11919A-RH14V3B  

¶ UL50E Type 4/NEMA 4 enclosure for BDA/RU/BBU.  

¶ HCAI Listing: OSP-0796 

Category: Electrical Control Panels on Life Safety/Critical Branch, Sub-Category: Fire Alarm & Security 

Panels 
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1.9 V3 MU/FOU/RU FIBER DAS MAIN FEATURES  

 

 

 

 

 

  Figure 7: V3 BDA/MU ï Front View                                              Figure 8: V2 FOU - Front and Isometric View 

 

 

 

 

 

 

Figure 9: V3 RU ï Front and Isometric View 
 

¶ Dual-band configuration supports VHF and UHF public safety bands for US and CA 

¶ Supports single band VHF, single band UHF, or dual band VHF/UHF in one chassis 

¶ Supports up to 3 Windows of UHF or 2 Windows of VHF frequencies in a single chassis 

¶ Supports a combination of up to 3 UHF Windows and 1 VHF Window in same chassis 

¶ Simplex and Duplexed configurations available 

¶ Single Band Single Window configurations utilize a reduced size cabinet for smaller footprint 

¶ Supports P25 P1/P2, digital and conventional analog communications simultaneously. 

¶ Built-in, custom-tuned, cavity filtering to protect the unit from interference and minimize noise generation 

¶ Each BDA/Master can support up to 4 Fiber Optic Expansion Units and 32 Remote Units. 

¶ Both Master Unit and Remote Units have the same output power for coverage. 

¶ Up to 24 and 32 narrow band filter pairs for VHF or UHF, respectively (Class A) 

¶ 5 sub-band filter pairs shared between VHF and UHF bands (Class B). 

¶ Channelized (Class A) with Downlink and Uplink AGC per channel/timeslot and wideband ALC. 

¶ Downlink and Uplink squelch per channel/timeslot supported. 

¶ NetProtectTM Uplink PA shutdown during idle periods to minimize noise being introduced to the network. 

¶ Built-in mandatory isolation test to prevent system oscillation. 

¶ Oscillation Detection with Auto-Gain Correction and Automatic PA Shutdown. 

¶ Web based GUI for intelligent configuration, SNMP v2c/v3 supported. 

¶ Dual Fiber-Fed Remote Units can support Headend redundancy. 

¶ Integrated Battery Charger Unit, Comba BBU V2 and BBU V3 supported. 

¶ NFPA / IFC / UL 2524 compliant with dry contact alarms and built-in visual / audio annunciator. 

¶ Additional external Comba Annunciator Panel V1 and V3 supported. 
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1.10 V2 FOU RF AND FIBER SPECIFICATIONS  

Frequency Band MHz 138 - 512 

Optical Wavelength Uplink nm 1310 

Optical Wavelength Downlink nm 1550 

Optical Connector Type  SC-APC 

Optical Fiber Type  Single Mode, WDM (single strand of fiber per Remote Units) 

End to End Optical Loss dBo ¢ 6.5 

End to End Reflectance dB ¢ -60 

 
NOTE: All patch panels used between the Fiber Optic Unit and Remote Units must use SC/APC connectors or be fiber-sliced, no 
LC/UPC connectors can be utilized in the fiber path between equipment 
 

Number of RU supported per FOU  Up to 4 or 8 RU 

Number of FOU supported per MU  Up to 4 

 

1.11 V2 FOU MECHANICAL SPECIFICATIONS  

Dimensions, H x W x D in(mm) 18.5 x 15.8 x 3.4 (470 x 400 x 87) 

Weight (without bracket) 4 Port / 8 Port lb(kg) 25.4 (11.5) / 27.6 (12.5) 

Power Consumption (approx.) 4 Port / 8 Port W 15 / 20 

Power Supply  VDC +28 (From Master Unit) 

Enclosure Cooling  Convection 

Heat Dissipation  
BTU/H

r 
<35 (4 Port), <52 (8 Port) 

Operating Temperature oF (oC) -40 to +131 (-40 to 55) 

Operating Humidity  ¢ 95% 

Recommended Operating Temperature and Humidity oF (oC) 45 to 80 (7.2 to 26.7), ¢ 65% 

Enclosure Class  UL50E Type 4 / NEMA 4 

Note: Typical specifications at room temperature 
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1.12 V3 MU/RU SYSTEM RF SPECIFICATIONS 

 VHF UHF 

Passband (Downlink / Uplink) 
Certified by FCC / ISED 

MHz 

 
FCC: 150.05 ï 173.4 

ISED (IC): 138 -144, 148 - 174 
 

 
FCC: 406.1 - 420, 421 ï 430. 450 - 512 

ISED (IC): 406.1 - 430, 450 ï 470 
 

Passband Special Version:  
RX04V3-BOS / RH04V3-BOS  

MHz NA 

 
DL: 483.1 - 483.3 
UL: 486.1 - 486.3  

 

Passband Special Version:  
RX04V3-MAM / RH04V3-MAM 

MHz NA 

 
DL: 452.8 - 453.8 / 460.3 - 461.4 
UL: 457.8 - 458.8 / 465.3 - 466.4 

 

Total Output Power, Uplink (MU Only) dBm 24 (including duplexers / filters) 27 (including duplexers / filters) 

Total Output Power, Downlink (MU or RU) dBm 24 (including duplexers / filters) 30 (including duplexers / filters) 

Maximum System Gain (Uplink / Downlink) dB 85 (including duplexers / filters) 85 (including duplexers / filters) 

Gain Adjustment Range (1dB step) ** dB 30 30 

Pass Band Ripple, p-p (Uplink / Downlink) dB 4 (including duplexers / filters) 4 (including duplexers / filters) 

Uplink Noise Figure dB 
 

<9 (Max gain including duplexers / filters) 
 

Intermodulation dBm FCC/ISED (IC) Compliance FCC/ISED (IC) Compliance 

Spurious dBm FCC/ISED (IC) Compliance FCC/ISED (IC) Compliance 

Max. RF Input Level without AGC (DL&UL) dBm -44 (w/o duplexers / filters) -45 (w/o duplexers / filters) 

Max. RF Input Level without Damage 
(DL&UL) 

dBm 0 (w/o duplexers / filters) 0 (w/o duplexers / filters) 

Max. RF Input Level without Overdrive 
(DL&UL) 

dBm -10 (w/o duplexers / filters) -10 (w/o duplexers / filters) 

Input VSWR  ¢ 2 ¢ 2 

Impedance W 50 50 

 

Class A Filtering Specifications  

Number of Filters  24 pairs for VHF and 32 pairs for UHF 

Filter Passband Definition  3dB 

Filter Bandwidth KHz 12.5/25/75 

 Bandwidth (kHz) Delay(ms)* Out-of-Band Suppression  

Filters 

12.5 ¢90 Ó 60dBc @ filter edge +/- 30KHz 

25 ¢48 Ó 60dBc @ filter edge +/- 50KHz 

75 ¢18 Ó 60dBc @ filter edge +/- 130KHz 

*Actual delay numbers are various according to firmware version 
 
 

Class B Wide Band Filtering  

Number of Filters  3 (shared by VHF and UHF) 

Filter Passband Definition  3dB 

Filter Bandwidth MHz 0.2 - 5 

System Group Delay msec* ¢ 7 

Out-of-Band Suppression dBc Ó 60 @ filter edge +/- 600KHz 

*Actual delay numbers are various according to firmware version 
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1.13 V3 MU MECHANICAL SPECIFICATIONS  

Dimensions, H x W x D (with bracket) ï Dual Band Chassis mm / in 760 x 650 x 375 / 30.0 x 25.7 x 14.8 

Dimensions, H x W x D (with bracket) ï Single Band Chassis mm / in 760 x 400 x 360 / 30.0 x 15.8 x 14.2 

Weight without filters ï Dual Band Chassis kg / lbs 41.8 / 92.2 

Weight without filters ï Single Band Chassis kg / lbs 35.8 / 78.9 

Power Supply Input 

VAC 100-240V / 50-60Hz / 4.5A Max 

VDC 
+51.2V / 8A Max (Does NOT Support Negative DC 

Source) 

DC Output Voltage to External Device, Nominal VDC +51.2VDC (1x), +28VDC (2x) 

External Device Maximum Power Draw Supported W 80 

Maximum Charging Current A 5 

Power Consumption Single Band / Dual Band W <100 (Single Band), <120 (Dual Band) 

Enclosure Cooling  Convection 

Heat Dissipation BTU/Hr 
 <535 (Dual Band Unit only, 2A Charging), < 620 (200W 

Load) 

Main RF Connectors  4 x Ports for Donor Side, 4 x Ports for Mobile Side 

RF Connectors for Fiber DAS expansion  1 x UHF/VHF DL Coupling, 1 x UHF/VHF UL Coupling 

Aux / Expansion Ports (SMA Connectors)  Redundancy Ports x 8 

RF Test Port  NA 

Dry Contact Alarm Visual Annunciation  10 LEDs (LED test supported) 

Dry Contact Alarm Audible Annunciation  Buzzer (Mute supported) 

Communication port  RJ45 (LAN, OMT) 

Dry Contact Alarm Output  8 

Annunciator Panel  
1 x Built-in, 4 x External Comba Annunciator Panel 

V1/V3 Supported  

External Alarm Input  5 (#5 is pre-configured for Door Open Alarm) 

Reserved Knockouts  3/4-inch hole x 6, 1/2-inch hole x 2, 1-inch hole x2 

Operating Temperature and Humidity oF (oC) -40 to 131 (-40 to 55), ¢ 95% 

Recommended Operating Temperature and Humidity oF (oC) 45 to 80 (7.2 to 26.7), ¢ 65% 

Environmental Class  UL50E Type 4 / NEMA 4 

MTBF Hr 100,000 
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1.14 V3 RU MECHANICAL SPECIFICATIONS  

Dimensions, H x W x D (with bracket) mm / in 760 x 400 x 360 / 27.6 x 15.8 x 14.2 

Weight without filters kg / lbs 35.2 / 77.6 

Power Supply Input 
VAC 100-240V / 50-60Hz / 4.5A Max 

VDC +51.2V / 8A Max (Does NOT Support Negative DC Source) 

DC Output Voltage to External Device, Nominal VDC +51.2VDC (1x), +28VDC (2x) 

External Device Maximum Power Draw Supported W 80 

Maximum Charging Current A 5 

Power Consumption Single Band / Dual Band W <90 (Single Band), <110 (Dual Band) 

Enclosure Cooling  Convection 

Heat Dissipation BTU/Hr 
 <510 (Dual Band Unit only, 2A Charging), < 605 (200W 

Load) 

Main RF Connectors  4 x Ports for Mobile Side 

RF Connectors for Fiber DAS expansion  NA 

Aux / Expansion Ports (SMA Connectors)  Redundancy Ports x 4 

RF Test Port  NA 

Dry Contact Alarm Visual Annunciation  10 LEDs (LED test supported) 

Dry Contact Alarm Audible Annunciation  Buzzer (Mute supported) 

Communication port  RJ45 (OMT) 

Dry Contact Alarm Output  8 

Annunciator Panel  
1 x Built-in, 2 x External Comba Annunciator Panel V1/V3 

Supported  

External Alarm Input  5 (#5 is pre-configured for Door Open Alarm) 

Reserved Knockouts  3/4-inch hole x 5, 1/2-inch hole x 1, 1-inch hole x1 

Operating Temperature and Humidity oF (oC) -40 to 131 (-40 to 55), ¢ 95% 

Recommended Operating Temperature and Humidity oF (oC) 45 to 80 (7.2 to 26.7), ¢ 65% 

Environmental Class  UL50E Type 4 / NEMA 4 

MTBF Hr 100,000 
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1.15 V3 SYSTEM PART NUMBERS EXPLAINED 

RX14 V3 ï AP0  ï VXX UXX  

 
 
UHF BDA Duplexer Filter Type  
 

SA, 1A, 1B, 1X, 2A, 2B, 2X, 3A 
 

VHF BDA Duplexer Filter Type  

 

SA, 2A, 3A, 4A  
 
 

BDA Power Supply  P0 = AC input with internal charger 

BDA Class  

 

 
A = Class A and Class B 
 
 

BDA Authorized Band  

 

01 = VHF Band 
04 = UHF Band 
14 = VHF and UHF Dual Band 
 

Master Unit / Remote Unit  

 

RX = Master Unit (BDA) 
RH = Remote Unit 
 

 
 

UHF Filter Descriptions  

Filter 
Type 

Number 
of 

Windows  
Filter Passband  Filter Guardband  Window to Window Guardband  

SA N/A 
Filters pass entire downlink passband 
or uplink passband for simplex units 

N/A N/A 

1A 1 
< 2.0MHz in 450-470MHz  
< 1.0MHz in 470-512MHz 

Ó 3.0 MHz in 450-470 MHz or 
Ó 2.0 MHz in 470-512 MHz 

N/A 

1B 1 
< 2.5MHz in 450-470MHz 
< 1.5MHz in 470-512MHz 

Ó 2.5 MHz in 450-470 MHz or 
Ó 1.5 MHz in 470-512 MHz 

N/A 

1X 1 1 Window Customized Bandwidth, Confirm with Comba 

2A 2 
Each window meets: 
< 2.0MHz in 450-470MHz or 
< 1.0MHz in 470-512MHz 

Each window meets: 
Ó 3.0 MHz in 450-470 MHz or 
Ó 2.0 MHz in 470-512 MHz 

> 3.0 MHz in 450-470 MHz or 
> 2.0 MHz in 470-512 MHz 

2B 2 
Each window meets: 
< 2.5MHz in 450-470MHz or 
< 1.5MHz in 470-512MHz 

Each window meets: 
Ó 2.5 MHz in 450-470 MHz or 
Ó 1.5 MHz in 470-512 MHz 

> 2.5 MHz in 450-470 MHz or 
> 1.5 MHz in 470-512 MHz 

2X 2 2 Window Customized Bandwidth, Confirm with Comba 

3A 3 3 Window Customized Bandwidth, Confirm with Comba 

3X 3 3 Window Customized Bandwidth, Confirm with Comba 
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VHF Filter Descriptions  

Filter 
Type 

Description  Filter Limitation  

SA Simplex 
Comba still provides filters to cover all channels, and additionally 
to provide rejections outside of these channels 

2A 
1 DL Window + 1 UL Window 

Duplexed  

Ò 3.5MHz for passband for either DL window or UL window  
and Ó 1.5MHz guard band between the DL and UL filters 
 
*Comba can provide duplexed configuration for filter passband is 
Ó 3.5MHz or Ó 1.5MHz in the guard band for some markets. New 
PN is still under development, and these cases will be still quoted 
as 2A from the Comba portal before the new PN is released. 

3A 

2 DL Windows + 1 UL Window or 
1 DL Window + 2 UL Windows or 

1 DL Window + 1 UL Window (Customized) 
Duplexed 

Customized Bandwidth, Confirm with Comba 

4A 
2 DL Windows + 2 UL Windows 

1 DL Window + 1 UL Window (Customized) 
Duplexed 

Customized Bandwidth, Confirm with Comba 

3B 

2 DL Windows + 1 UL Window or 
1 DL Window + 2 UL Windows 

(Customized) 
Duplexed 

Customized Bandwidth, Confirm with Comba 
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UHF Single Band BDA /Master Unit  Configurations  Cabinet  

RX04V3-AP0-SA UHF Single Band BDA V3, Class A/B, AC/DC, 30dBm DL, 27dBm UL, Filter Type = SA Single Band 

RX04V3-AP0-1A UHF Single Band BDA V3, Class A/B, AC/DC, 30dBm DL, 27dBm UL, Filter Type = 1A Single Band 

RX04V3-AP0-1B UHF Single Band BDA V3, Class A/B, AC/DC, 30dBm DL, 27dBm UL, Filter Type = 1B Single Band 

RX04V3-AP0-1X UHF Single Band BDA V3, Class A/B, AC/DC, 30dBm DL, 27dBm UL, Filter Type = 1X Single Band 

RX04V3-AP0-2A UHF Single Band BDA V3, Class A/B, AC/DC, 30dBm DL, 27dBm UL, Filter Type = 2A Single Band 

RX04V3-AP0-2B UHF Single Band BDA V3, Class A/B, AC/DC, 30dBm DL, 27dBm UL, Filter Type = 2B Single Band 

RX04V3-AP0-2X UHF Single Band BDA V3, Class A/B, AC/DC, 30dBm DL, 27dBm UL, Filter Type = 2X Single Band 

RX04V3-AP0-3A UHF Single Band BDA V3, Class A/B, AC/DC, 30dBm DL, 27dBm UL, Filter Type = 3A Single Band 

RX04V3-AP0-3X UHF Single Band BDA V3, Class A/B, AC/DC, 30dBm DL, 27dBm UL, Filter Type = 3X Dual Band 

VHF Single Band BDA /Master Unit  Configurations   

RX01V3-AP0-SA VHF Single Band BDA V3, Class A/B, AC/DC, 24dBm DL, 24dBm UL, Filter Type = SA Single Band 

RX01V3-AP0-2A VHF Single Band BDA V3, Class A/B, AC/DC, 24dBm DL, 24dBm UL, Filter Type = 2A Single Band 

RX01V3-AP0-3A VHF Single Band BDA V3, Class A/B, AC/DC, 24dBm DL, 24dBm UL, Filter Type = 3A Single Band 

RX01V3-AP0-4A VHF Single Band BDA V3, Class A/B, AC/DC, 24dBm DL, 24dBm UL, Filter Type = 4A Single Band 

RX01V3-AP0-3B VHF Single Band BDA V3, Class A/B, AC/DC, 24dBm DL, 24dBm UL, Filter Type = 3B Single Band 

RX01V3-AP0-5A VHF Single Band BDA V3, Class A/B, AC/DC, 24dBm DL, 24dBm UL, Filter Type = 5A Dual Band 

VHF and UHF Dual Band BDA /Master Unit  Configurations   

RX14V3-AP0-VSAUSA 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: SA, SA 

Dual Band 

RX14V3-AP0-VSAU1A 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: SA, 1A 

Dual Band 

RX14V3-AP0-VSAU1B 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: SA, 1B 

Dual Band 

RX14V3-AP0-VSAU1X 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: SA, 1X 

Dual Band 

RX14V3-AP0-VSAU2A 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: SA, 2A 

Dual Band 

RX14V3-AP0-VSAU2B 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: SA, 2B 

Dual Band 

RX14V3-AP0-VSAU2X 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: SA, 2X 

Dual Band 

RX14V3-AP0-VSAU3A 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: SA, 3A 

Dual Band 

RX14V3-AP0-V2AUSA 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: 2A, SA 

Dual Band 

RX14V3-AP0-V2AU1A 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: 2A, 1A 

Dual Band 

RX14V3-AP0-V2AU1B 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: 2A, 1B 

Dual Band 

RX14V3-AP0-V2AU1X 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: 2A, 1X 

Dual Band 

RX14V3-AP0-V2AU2A 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: 2A, 2A 

Dual Band 

RX14V3-AP0-V2AU2B 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: 2A, 2B 

Dual Band 

RX14V3-AP0-V2AU2X 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: 2A, 2X 

Dual Band 

RX14V3-AP0-V2AU3A 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: 2A, 3A 

Dual Band 

RX14V3-AP0-V3BU1A 
VHF&UHF Dual Band BDA V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, 24/27dBm 
UL, VHF/UHF Filter Type: 3B, 1A 

Dual Band 
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UHF Single Band ï Special BDA /Master Unit  Configurations  Cabinet  

RX04V3-BOS 
UHF Single Band BDA V3, Class A, AC/DC, 30dBm DL, 27dBm UL, Filter Type = BOS 
(Typically for Boston) Passband: DL: 483.1 - 483.3MHz, UL: 486.1 - 486.3MHz  

Single Band 

RX04V3-MDF 
UHF Single Band BDA V3, Class A/B, AC/DC, 30dBm DL, 27dBm UL, Filter Type = MDF 
(Typically for Miami-Dade County) Passband: DL: 452.8 - 453.8 / 460.3 - 461.4MHz, UL: 457.8 
- 458.8 / 465.3 - 466.4MHz 

Single Band 

 
 

UHF Single Band Remote Units  

RH04V3-AP0-SA UHF Single Band RU V3, Class A/B, AC/DC, 30dBm DL, Filter Type = SA 

RH04V3-AP0-1A UHF Single Band RU V3, Class A/B, AC/DC, 30dBm DL, Filter Type = 1A 

RH04V3-AP0-1B UHF Single Band RU V3, Class A/B, AC/DC, 30dBm DL, Filter Type = 1B 

RH04V3-AP0-1X UHF Single Band RU V3, Class A/B, AC/DC, 30dBm DL, Filter Type = 1X 

RH04V3-AP0-2A UHF Single Band RU V3, Class A/B, AC/DC, 30dBm DL, Filter Type = 2A 

RH04V3-AP0-2B UHF Single Band RU V3, Class A/B, AC/DC, 30dBm DL, Filter Type = 2B 

RH04V3-AP0-2X UHF Single Band RU V3, Class A/B, AC/DC, 30dBm DL, Filter Type = 2X 

RH04V3-AP0-3A UHF Single Band RU V3, Class A/B, AC/DC, 30dBm DL, Filter Type = 3A 

RH04V3-AP0-3X UHF Single Band RU V3, Class A/B, AC/DC, 30dBm DL, Filter Type = 3X 

VHF Single Band Remote Units  

RH01V3-AP0-SA VHF Single Band RU V3, Class A/B, AC/DC, 24dBm DL, Filter Type = SA 

RH01V3-AP0-2A VHF Single Band RU V3, Class A/B, AC/DC, 24dBm DL, Filter Type = 2A 

RH01V3-AP0-3A VHF Single Band RU V3, Class A/B, AC/DC, 24dBm DL, Filter Type = 3A 

RH01V3-AP0-4A VHF Single Band RU V3, Class A/B, AC/DC, 24dBm DL, Filter Type = 4A 

RH01V3-AP0-3B VHF Single Band RU V3, Class A/B, AC/DC, 24dBm DL, Filter Type = 3B 

RH01V3-AP0-5A VHF Single Band RU V3, Class A/B, AC/DC, 24dBm DL, Filter Type = 5A 

VHF and UHF Dual Band Remote Units  

RH14V3-AP0-VSAUSA VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: SA, SA 

RH14V3-AP0-VSAU1A VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: SA, 1A 

RH14V3-AP0-VSAU1B VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: SA, 1B 

RH14V3-AP0-VSAU1X VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: SA, 1X 

RH14V3-AP0-VSAU2A VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: SA, 2A 

RH14V3-AP0-VSAU2B VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: SA, 2B 

RH14V3-AP0-VSAU2X VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: SA, 2X 

RH14V3-AP0-VSAU3A VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: SA, 3A 

RH14V3-AP0-V2AUSA VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: 2A, SA 

RH14V3-AP0-V2AU1A VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: 2A, 1A 

RH14V3-AP0-V2AU1B VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: 2A, 1B 

RH14V3-AP0-V2AU1X VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: 2A, 1X 

RH14V3-AP0-V2AU2A VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: 2A, 2A 

RH14V3-AP0-V2AU2B VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: 2A, 2B 

RH14V3-AP0-V2AU2X VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: 2A, 2X 

RH14V3-AP0-V2AU3A VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: 2A, 3A 

RH14V3-AP0-V3BU1A VHF&UHF Dual Band RU V3, Class A/B, AC/DC, VHF/UHF: 24/30dBm DL, VHF/UHF Filter Type: 3B, 1A 
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UHF Single Band ï Special Remote  Unit  Configurations  

RH04V3-BOS 
UHF Single Band RU V3, Class A, AC/DC, 30dBm DL, Filter Type = BOS (Typically for Boston) 
Passband: DL: 483.1 - 483.3MHz, UL: 486.1 - 486.3MHz  

RH04V3-MDF 
UHF Single Band RU V3, Class A/B, AC/DC, 30dBm DL, Filter Type = MAM (Typically for Miami-Dade County) 
Passband: DL: 452.8 - 453.8 / 460.3 - 461.4MHz, UL: 457.8 - 458.8 / 465.3 - 466.4MHz 

 
Fiber Optic Unit (FOU)  Part Numbers  

FOU Part Numbers  Description  

RHFOUV2F-VU-E04UL Critical Point Fiber Optical Unit for platform VHF/UHF V3 NG, 4 port, UL 2524 Standard Certified 

RHFOUV2F-VU-E08UL Critical Point Fiber Optical Unit for platform VHF/UHF V3 NG, 8 port, UL 2524 Standard Certified 

 

Battery Backup Unit (BBU)  Part Numbers  

BBU Part Numbers  Battery Type  Capacity  Backup Hours  

BBUV3-LFP48030 Lithium iron phosphate 30AH >12H for 110W 

BBUV3-LFP48060 Lithium iron phosphate 60AH >24H for 110W, 12H for 220W 

BBUV3-LFP48100 Lithium iron phosphate 100AH >48H for 110W, 24H for 220W 
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1.16 V3 BDA/MU FUNCTIONAL BLOCK DIAGRAM ï DUAL BAND DUPLEXED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10: V3 BDA Functional Block Diagram ï Duplexed  

 
Note: The above block diagram shows the VHF DL path in Red, the UHF DL path in Blue, the VHF UL path 
in Purple, and the UHF UL path in Green. 

 
In the downlink path, RF signals are received by the donor antennas from the tower sites and fed to the DT 
ports of the BDA. If the device is dual band, supporting both VHF and UHF bands, there will be a DT Port for 
each band, and the device will have separate amplification paths for each band, with a single combined 
VHF/UHF MT Port to easily feed into the inbuilding DAS.  Once the downlink signal enters the DT Port of the 
device, the DT Duplexer/Circulator will separate the DL and UL signals so they can be conditioned separately. 
After the DT Duplexer/Circulator, the DL signals enter the Downlink Input Filter, which passes frequencies 
within the device passband and rejects/attenuates signals outside of the passband.  After the Downlink Input 
Filter, the signal is sent to the LNA modules for pre-amplification and then pass to the digital RF integrated 
module for digital filtering and frequency conversion. Once the DL signals have been digitally processed, they 
enter the DL PA for a final gain boost to amplify to final target power. After amplification, the DL signals will 
enter the Downlink Output Filter, rejecting all wideband noise from the DL PA, and only passing the desired 
signals within the device frequency passbands.  The DL signals then enter the MT Duplexer/Circulator for final 
combining.  In the case of a dual band VHF/UHF BDA, the DL signals from each band are then combined from 
their Duplexer/Circulators using a crossband coupler/diplexer.  The DL signals are finally transmitted at the MT 
port towards service antenna(s). Additionally, when in a fiber DAS configuration, DL signals are coupled 
internally before the DL PA to feed the DL FOU port which is used in fiber DAS applications to feed the Fiber 
Optic Expansion Unit (FOU).  
 
In the uplink path, the mobile RF signals from portable radios are received by the service antenna(s) and travel 
through a network of passive devices before entering the BDA at the MT port. The MT Crossband 
Coupler/Diplexer will then split/separate the VHF and UHF UL Signals to feed their respective paths.  The MT 
Duplexer/Circulator for each band will separate the DL and UL signals so they can be conditioned separately.  
After the MT Duplexer/Circulator, the UL signals enter the Uplink Input Filter, which passes frequencies within 
the device passband and rejects/attenuates signals outside of the passband.  After the UL Input Filter, the 
signals enter the LNA module for pre-amplification and then pass to the digital RF integrated module for digital 
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filtering and frequency conversion. Once the UL signals have been digitally processed, they enter the UL PA 
for a final gain boost to amplify to final target power. After amplification, the UL signals will enter the UL Output 
Filter for final filtering, rejecting all wideband noise from the UL PA, and only passing the desired signals within 
the device passbands. The UL signals then enter the DT Duplexer/Circulator for final combining.  The UL 
signals are finally transmitted at the DT port towards the donor antenna and to the PS radio site. Additionally, 
when in a fiber DAS configuration, UL signals received from the Fiber Optic Expansion Unit (FOU) are fed into 
the BDA through the UL FOU port and coupled into the UL path before the UL PA. 
 
 

1.17 V3 BDA/MU FUNCTIONAL BLOCK DIAGRAM  ï DUAL BAND SIMPLEXED 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11: V3 BDA Functional Block Diagram - Simplex 
 
Note: The above block diagram shows the VHF DL path in Red, the UHF DL path in Blue, the VHF UL path 
in Purple, and the UHF UL path in Green. 
 
In the Simplex BDA configuration, DL and UL signals are conditioned in the same manner as the duplexed 
BDA.  See Section 1.16 and Figure 10.  However, In the Simplex configuration, Duplexer/Circulators are not 
included, providing separate DL and UL paths for each band.  This configuration is typically used when 
frequency configurations are too complex to provide proper internal filtering, and a split DAS with separated 
DL and UL antenna networks is utilized.  On the Base/Donor side of the BDA, each band will have a separate 
DT Port for DL and UL (VHF DL IN, VHF UL OUT, UHF DL IN, UHF UL OUT).   On the Mobile/Service side of 
the BDA, each band will have a separate MT Port for DL and UL (VHF DL OUT, VHF UL IN, UHF DL OUT, 
UHF UL IN).  The system must be designed, commissioned, and optimized with proper port-to-port isolation 
between all ports to prevent oscillation.      
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1.18 V3 MU ï FOU FUNCTIONAL BLOCK DIAGRAM ï DUAL BAND DUPLEXED  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: V3 MU to FOU Functional Block Diagram 
 

Note: The above block diagram shows the VHF DL path in Red, the UHF DL path in Blue, the VHF UL path 
in Purple, and the UHF UL path in Green. 
 

Note: The BDA and MU are the same device. The only difference is the software configuration. When using 
the device in a fiber DAS configuration, the software must be in ñDASò mode for correct operation. DL OUT 
FOU and UL IN FOU ports located on the BDA/MU are used to interconnect to the Fiber Optic Expansion Unit 
(FOU). For simplicity, BDA components not related to the end-to-end Fiber DAS RF paths have been omitted 
from Figure 12.  
 

If the device is dual band, supporting both VHF and UHF bands, there will be a DT Port for each band, and the 
device will have separate amplification paths for each band, with a single combined VHF/UHF MT Port to easily 
feed into the inbuilding DAS.  Once the downlink signal enters the DT Port of the device, the DT 
Duplexer/Circulator will separate the DL and UL signals so they can be conditioned separately. After the DT 
Duplexer/Circulator, the signals enter the Downlink Input Filter, which passes frequencies within the device 
passband and rejects/attenuates signals outside of the passband.  After the Downlink Input Filter, the signal is 
sent to the LNA modules for pre-amplification and then pass to the digital RF integrated module for digital 
filtering and frequency conversion.  Once the DL signals have been digitally processed, the VHF and UHF DL 
signals are coupled off before their DL PAs and are combined to feed the DL OUT FOU port. The DL signals 
are finally transmitted at the DL OUT FOU port towards the FOU.  
 

In the uplink path, the UL signals received from the FOU are fed into the BDA/MU through the UL IN FOU port, 
the MT Crossband Coupler/Diplexer splits/separate the VHF and UHF UL Signals to feed their respective paths 
and then coupled into each bandôs UL path before the UL PA. Then the UL signals enter the UL PA for a final 
gain boost to amplify to final target power. After amplification, the UL signals will enter the UL Output Filter for 
final filtering, rejecting all wideband noise from the UL PA, and only passing the desired signals within the 
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device passbands. The UL signals then enter the DT Duplexer/Circulator for final combining.  The UL signals 
are finally transmitted at the DT port towards the donor antenna and to the PS radio site. 
 

 

1.19 V2 FOU FUNCTIONAL BLOCK DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13: V2 FOU Functional Block Diagram 

 
Note: The above block diagram shows the VHF/UHF DL path in Orange, the VHF/UHF UL path in Teal, and 
the Fiber Optic paths in Yellow. 

 
There are two DL IN and two UL OUT ports on the FOU. The purpose is to allow two BDA/MUôs to feed signals 
to and from the FOU to provide redundancy. This redundancy functionality is not currently available but is 
planned for release in the future. For now, always connect the BDA/MU FOU connections to the DL IN 1 and 
UL OUT 1 FOU ports. 
 
There is a DL OUT and UL IN (DL_E and UL_E) port on the FOU. These ports are used to interconnect to 
additional FOU devices for further system expansion. You can daisy-chain up to 4 FOUs from a single BDA/MU. 
Each FOU can be ordered/configured to have one or two RF-to-optical converters and can support 4 or 8 RUs. 
Each RF-to-Optical converter module can support up to 4 RUs. A fully loaded system can support 32 RUs from 
a single BDA/MU using 4 FOUs, each with 2 RF-to-Optical converters. 
 
In the downlink path, the DL signals are received from the BDA/MU at the DL IN port of the FOU. Once the DL 
signals enter the FOU from DL IN 1 and DL IN 2, they are combined and fed to the RF-to-Optical converter(s).   
Once the DL signals reach the RF-to-Optical converters, they are converted from an RF signal to an optical 
signal and transmitted down the fiber to be received by the RU.  
 

In the uplink path, the UL optical signals received from the RUs are fed to the RF-to-Optical converter and 
converted to an RF signal. The UL signals are then combined with UL Signals from other FOUs and fed towards 
the FOU UL OUT ports. Finally, the UL signals are transmitted from the UL OUT ports towards the BDA/MU 
FOU UL IN port. 



CRITICALPOINT VHF/UHF BDA/DAS/BBU V3 USER MANUAL  

 

  ©2024 Comba Telecom.  All Rights Reserved. 

   568 Gibraltar Drive, Milpitas, CA 95035 | +1 408 526 0180  
 

    

                  Rev. 1-0-2          Rev. Date: 03-25-2026 
 

     Page: 42 

  

1.20 V3 RU FUNCTIONAL BLOCK DIAGRAM ï DUAL BAND DUPLEXED  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14: V3 RU Functional Block Diagram 
 

Note: The above block diagram shows the VHF DL path in Red, the UHF DL path in Blue, the VHF UL path 
in Purple, and the UHF UL path in Green. 
 

There are two Fiber optic ports installed on the V3 RU. The purpose is to allow for system redundancy for two 
MU/FOUôs to feed signals to and from the RU. There is a MAIN Fiber Port 1 and an OPTIONAL BACKUP Fiber 
Port 2. When redundancy mode is activated, during normal operation, when all devices are free from alarms, 
the RU will Transmit/Receive signals from the MAIN Fiber Port 1. Upon a fiber failure on the MAIN Fiber Port 
1, the RU will automatically switch and Transmit/Receive signals on the BACKUP Fiber Port 2. Additionally, 
MU Dry Contact alarm can be configured such that user defined MU alarms can feed into an external alarm 
input and trigger the RU to switch to the BACKUP Fiber Port 2. In other words, the user has control of which 
MU alarms will cause the RU to switch to its BACKUP fiber path. These redundancy features are currently not 
available but are planned for release in the future. For now, always connect the fiber to the MAIN Fiber Port 1 
for standard applications. 
 
In the downlink path, the DL optical signals are received on the MAIN Fiber Port 1 of the RU. Once the DL 
signals enter the RU they are fed to the RF-to-Optical converter. Once the DL signals reach the RF-to-Optical 
converters, they are converted from Optical signals to RF signals.  The VHF and UHF bands are then separated 
using a Crossband Coupler/Diplexer, and DL Signals are fed towards the DL PAs for final amplification.  After 
amplification, the DL signals will enter the Downlink Output Filter, rejecting all wideband noise from the DL PA, 
and only passing the desired signals within the device frequency passbands.  The DL signals then enter the 
MT Duplexer/Circulator for final combining.  In the case of a dual band VHF/UHF RU, the DL signals from each 
band are then combined from their Duplexer/Circulators using a crossband coupler/diplexer.  The DL signals 
are finally transmitted at the MT port towards service antenna(s). 
 

In the uplink path, the mobile RF signals from portable radios are received by the service antenna(s) and travel 
through a network of passive devices before entering the BDA at the MT port. The MT Crossband 
Coupler/Diplexer will then split/separate the VHF and UHF UL Signals to feed their respective paths.  The MT 
Duplexer/Circulator for each band will separate the DL and UL signals so they can be conditioned separately.  
After the MT Duplexer/Circulator, the UL signals enter the Uplink Input Filter, which passes frequencies within 
the device passband and rejects/attenuates signals outside of the passband.  After the UL Input Filter, the 
signals enter the LNA module for pre-amplification and then pass to the digital RF integrated module for digital 

000 
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filtering and frequency conversion. Once the UL signals have been digitally processed, they are fed to the RF-
to-Optical converter to be converted to an optical signal and are transmitted towards the FOU on the MAIN 
Fiber port. 
 
 

1.21 V3 BDA/MU DUAL BAND  CABINET DIMENSIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 15: V3 BDA/MU Dual Band Cabinet Dimensions ï Front, Side, Top and Bottom View 
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1.22 V3 BDA/MU DUAL BAND  CABINET MOUNTING BRACKET DIMENSIONS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16: V3 BDA/MU Dual Band Cabinet Mounting Bracket Dimensions 
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1.23 V3 BDA/MU DUAL BAND  CABINET CONNECTIONS 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 17: V3 BDA/MU Dual Band Cabinet Connections 
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Table 1: V3 BDA/MU Dual Band Cabinet Connections 

Identifier  Descriptions  

Knock Outs 
(Bottom) 

(2) 1ò: For Hybrid Cable or Alarm Cables 
(1) 3/4ò: For Hybrid Cable (includes AC cable, DC Cable, and monitor cable from BBU) 
(3) 1/2ò: For Dry contact or External alarm cables 

Knock Outs 
(Sides) 

Left Side:  
(2) 3/4ò: For Hybrid Cable (includes AC cable, DC Cable, and monitor cable from BBU) 
 
Right Side:  
(2) 3/4ò: For Hybrid Cable (includes AC cable, DC Cable, and monitor cable from BBU) 

Base/Donor 
Terminal Ports 
(DT Ports) 

N-Female connectors for connection to the donor antenna feedlines.  The number of DT 
Ports will depend on the BDA configuration.   
 
Duplexed Port Identifiers: 
VHF Duplexed = DT1 
UHF Duplexed = DT2 
 
Simplex Port Identifiers: 
VHF DL IN = DL IN1 
VHF UL OUT = UL OUT1 
UHF DL IN = DL IN2 
UHF UL OUT = UL OUT2 
 

Mobile/Service 
Terminal Ports 
(MT Ports) 

N-Female connectors for connection to the indoor antenna feedlines.  The number of DT 
Ports will depend on the BDA configuration.   
 
Duplexed Port Identifiers: 
VHF Duplexed = MT1 
UHF Duplexed = MT2 
 
Simplex Port Identifiers: 
VHF DL OUT= DL OUT1 
VHF UL IN= UL IN1 
UHF DL OUT= DL OUT2 
UHF UL IN = UL IN2 
 

AUX SMA 
Terminal Ports 

SMA-Female connectors reserved for future configurations. 

OMT RJ45 Connector for local WEB GUI connection. 

LAN RJ45 Connector for remote internet connection. 

FOU UL/DL SMA-Female UL IN and DL OUT ports to interface to FOU when in DAS configuration 

Ground Lug Two-Post Ground Lug for connection to protective earth ground. 

 
Note: All Knockouts can be used with direct connection to a conduit, but liquid tight conduit fittings must be 
installed to maintain the UL50E Type 4 waterproof rating. 
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1.24 V3 BDA/MU DUAL BAND CABINET INTERNAL LAYOUT  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
Figure 18: V3 BDA/MU Dual Band Internal Component Layout 

 
Note: Further descriptions of these connections are provided in the installation, commissioning, and alarms 
sections of this manual. 
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1.25 V3 BDA/MU SINGLE BAND CABINET DIMENSIONS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 19: V3 BDA/MU Single Band Cabinet Dimensions ï Front, Side, Top and Bottom View 
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1.26 V3 BDA/MU SINGLE BAND  CABINET MOUNTING BRACKET DIMENSIONS  

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 20: V3 BDA/MU/RU Single Band Cabinet Mounting Bracket Dimensions 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13mm 
[0.51ò] 

200mm [7.87ò] 

4
0
0

m
m

 [
1
5
.7

5
ò
] 

1
2
7
m

m
 [

5
ò
] 



CRITICALPOINT VHF/UHF BDA/DAS/BBU V3 USER MANUAL  

 

  ©2024 Comba Telecom.  All Rights Reserved. 

   568 Gibraltar Drive, Milpitas, CA 95035 | +1 408 526 0180  
 

    

                  Rev. 1-0-2          Rev. Date: 03-25-2026 
 

     Page: 50 

  

1.27 V3 BDA/MU SINGLE BAND  CABINET CONNECTIONS 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 21: V3 BDA/MU Single Band Cabinet Connections 
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Table 2: V3 BDA/MU Single Band Cabinet Connections 

Identifier  Descriptions  

Knock Outs 
(Bottom) 

(1) 1ôô: For Hybrid Cable or Alarm Cables 
(1) 3/4ôô: For Hybrid cable (includes AC cable, DC Cable, and monitor cable from BBU) 
(1) 1/2ôô: For Dry contact or External alarm cables 

Knock Outs 
(Sides) 

Left Side:  
(2) 3/4ò: For Hybrid Cable (includes AC cable, DC Cable, and monitor cable from BBU) 
 
Right Side:  
(2) 3/4ò: For Hybrid Cable (includes AC cable, DC Cable, and monitor cable from BBU) 

Donor Terminal 
Port (DT) 
 
Or 
 
Donor Terminal 
Downlink IN Port 
(DL IN) 
 
 

DT Port: 
N-Female connector for duplexed connection to the donor antenna feedline.   
 
or 
 
DL IN Port: 
N-Female connector for simplex connection to the DOWNLINK donor antenna feedline.   
 

Donor Terminal 
Uplink OUT Port 
(UL OUT) 

UL OUT Port: 
N-Female connector for simplex connection to the UPLINK donor antenna feedline.   
 

Mobile Terminal 
Port (MT) 
 
Or 
 
Mobile Terminal 
Downlink OUT 
Port (DL OUT) 

MT Port: 
N-Female connectors for connection to the indoor antenna feedline.   
 
Or 
 
DL OUT Port: 
N-Female connector for simplex connection to the DOWNLINK indoor antenna feedline.   
 

Mobile Terminal 
Uplink IN Port  
(UL IN) 

UL IN Port: 
N-Female connector for simplex connection to the UPLINK indoor antenna feedline.   
 

AUX SMA 
Terminal Ports 

SMA-Female connectors reserved for future configurations. 

OMT RJ45 Connector for local WEB GUI connection. 

LAN RJ45 Connector for remote internet connection. 

FOU UL/DL SMA-Female UL IN and DL OUT ports to interface to FOU when in DAS configuration 

Ground Lug Two-Post Ground Lug for connection to protective earth ground. 

 
Note: All Knockouts can be used with direct connection to a conduit, but liquid tight conduit fittings must be 
installed to maintain the UL50E Type 4 waterproof rating. 
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1.28 V3 BDA/MU SINGLE BAND CABINET INTERNAL LAYOUT  

 

 

 

 

 

 

 

                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
Figure 22: V3 BDA/MU Single Band Internal Component Layout 

 
Note: Further descriptions of these connections are provided in the installation, commissioning, and alarms 
sections of this manual. 
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1.29 V3 RU CABINET DIMENSIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 23: V3 RU ï Cabinet Dimensions 
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1.30 V3 RU MOUNTING BRACKET DIMENSIONS  

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 24: V3 RU Mounting Bracket Dimensions 
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1.31 V3 RU CABINET CONNECTIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 25: V3 RU Cabinet Connections 

 
Table 3: V3 RU Cabinet Connections 

Identifier  Descriptions  

Knock Outs (1) 1ôô: For Hybrid Cable or Alarm Cables 
(1) 3/4ôô: For Hybrid cable (includes AC cable, DC Cable, and monitor cable from BBU) 
(1) 1/2ôô: For Dry contact or External alarm cables 

Optical Port Optical Fiber Port Connector 

AUX SMA 
Terminal Ports 

SMA-Female connectors reserved for future configurations. 

MT Port N-Female connector for connection to service antenna feedline.  

OMT Port RJ45 Connector for local WEB GUI connection. 

Ground Lug Two-Post Ground Lug for connection to protective earth ground. 

 
Note: All Knockouts can be used with direct connection to a conduit, but liquid tight conduit fittings must be 
installed to maintain the UL50E Type 4 waterproof rating. 
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1.32 V3 RU INTERNAL LAYOUT  

 

 

 

 

 

 

 

                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
Figure 26: V3 RU Internal Component Layout 

 
Note: Further descriptions of these connections are provided in the installation, commissioning, and alarms 
sections of this manual. 
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1.33 V3 BBU CABINET DIMENSIONS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 27: V3 BBU Cabinet Dimensions ï Front, Side and Bottom View 
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1.34 V3 BBU CABINET CONNECTIONS 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

Figure 28: V3 BBU Cabinet Connections 

 
 

Table 4: V3 BBU Cabinet Connections 

Identifier  Descriptions  

Knock Outs     
(Left Side) 

(2) 3/4ôô: For Hybrid cable (includes AC cable, DC Cable, and monitor cable from BBU) 
(4) 1/2ôô: For AC or DC Power Connections 

Knock Outs      
(Right Side) 

(2) 3/4ôô: For Hybrid cable (includes AC cable, DC Cable, and monitor cable from BBU) 
(2) 1/2ôô: For AC or DC Power Connections 

Ground 
Connection 

Two-Post Ground for connection to protective earth ground. 

 
Note: All Knockouts can be used with direct connection to conduit, but liquid tight conduit fittings must be 
installed to maintain the UL50E Type 4 waterproof rating. 
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1.35 V3 BBU INTERNAL LAYOUT  

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 
 
 
 

Figure 29: V3 BBU Internal Component Layout 

 
Note: Further descriptions of these connections are provided in the installation, commissioning, and alarms 
sections of this manual. 
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1.36 V2 FOU CABINET DIMENSIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 30: V2 FOU Cabinet Dimensions - Front, Side and Bottom View 
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1.37 V2 FOU CABINET CONNECTIONS 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 31: V2 FOU Cabinet Connections 
 
 

Table 5: V2 FOU Cabinet Connections 

Identifier  Descriptions  

Knock Outs (3) 1/2ôô: For DC Power, Cat5/RJ45 cable for RS485 Comms, and/or alternate fiber ports 

Optical Knock 
Outs 

Optical Knock Out 1: Comes from factory with fiber cable gland installed.  Used for fibers 1-4. 
Optical Knock Out 2: Additional knock Out for fibers 5-8 

UL 1/DL 1 SMA-Female connectors to interface to BDA/MU 1 

UL 2/DL 2 SMA-Female connectors to interface to BDA/MU 2 (Redundancy Feature not currently 
available) 

UL E/DL E SMA-Female connectors to interface to additional FOUs for system expansion 

Ground 
Connection 

Two-Post Ground for connection to protective earth ground. 

 
Note: All Knockouts can be used with direct connection to conduit, but liquid tight conduit fittings must be 
installed to maintain the UL50E Type 4 waterproof rating. 
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1.38 V2 FOU INTERNAL LAYOUT  

 

 

 
 

 

 

 

 
 

 

 

 

 
Figure 32: V2 FOU Internal Layout 

 
Note: Further descriptions of these connections are provided in the installation, commissioning, and alarms 
sections of this manual. 
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1.39 EQUIPMENT CONSTITUTION 

The typical PS BDA/MU and Fiber DAS consists of the following core components:  
 
Master Digital Board and Slave Digital Board : The MCU is used to monitor and control the operation of the 
BDA/MU/RU/FOU. It also provides the communication interface for remote control and status indication. LED 
indicators provide the operation status of the MCU. 
 
Duplexer : The duplexer or triplexer is located near the MT and DT terminals and permits the uplink and 
downlink signals to share a common antenna line while also rejecting non-desired out-of-band signals. 

 
VHF/UHF Digital Integrated Module  and Power Amplifier : Consists of the Power Conversion module, RF 
module, digital process module and monitoring modules. The Power Conversion module converts +28V DC 
voltage into +9VJK and +9VRF. +9VJK, +9VRF are supplied to the monitoring unit, and the RF unit in the 
integrated module separately. The RF module amplifies and converts the RF signal to IF signal. The Digital 
process module converts the IF signal into baseband signal via AD conversion and extraction, and filtering. 
After that, the IF signal will be amplified and converted to an RF signal by the RF module for RF filtering and 
amplification. The Monitoring module monitors and controls the system parameters and is the interface for both 
remote monitoring and local commissioning. 
 
Power Supply Unit (PSU) /Charger : The PSU/Charger converts the input voltage into a stable DC supply to 
provide power for the internal functional modules as well as charging the batteries. 
 
Power/Charging Switch Panel:  The PSU/Charger switch panel is in the BDA/MU and RU devices and 
contains the main AC and Battery Charging switches to control turning the device ON or OFF. 
 
Power ON/OFF Switch: The Power ON/OFF switch is located inside the FOU and AP devices. It is a 
standalone switch used to control turning the device ON or OFF. 
 
Mute/Lamp Test Switch:  The Mute/Lamp Test switch is used for two functions. The user can push the button 
briefly to silence any current alarms. Additionally, the button can be held for a period longer than 5 seconds to 
test the alarm annunciator LEDs and the alarm buzzer. 
 
Door Switch:  Most devices contain a door switch which is used to generate an alarm when the door is open. 
 
Power and Communications Distribution Board : The Power and Comms Distribution Board is inside the 
FOU and consists of the power distribution and communication distribution components. These components 
are used to extend power and communications from the BDA/MU to the main FOU and additional expansion 
FOUs. 
 
Fiber -Optic Modules: The Fiber-optic modules are inside the FOU, and the RUs and they are used to convert 
RF signals to Optical signals and vice-versa to extend the signals over a long distance of fiber with minimal 
losses.  
 
Annunciator and Status LED Modules:  The annunciator and status LED modules are simple LED boards 
which interface to the main digital board and will illuminate under certain alarm conditions. 
 
Passive Components for RF Distribution:  Passive components like couplers, splitters, and coax cables can 
be found in most components and they are used to distribute the signals internally to different RF components 
in the device. 
 
 
 

End of Section  
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2 INSTALLATION  

 

2.1 WARNINGS, ALERTS AND CAUTIONS 

Safety to personnel  
Before installing, modifying, or replacing any of the equipment, the user manual should 
be read and understood in its entirety. The user needs to supply the appropriate AC or 
DC power to the equipment.  Incorrect power connections can damage the equipment 
and may cause injury to the user.  

 
 

Be aware that in certain conditions the devices can become very warm and can cause 
minor injuries if handled without the appropriate Personal Protective Equipment (PPE) 
such as gloves.  

 

 

Radio Frequency Energies  
There may be situations, particularly for workplace environments near high -powered 
RF sources, where recommended limits for safe exposure of human beings to RF 
energy could be exceeded. In such cases, restrictive measures or actions may be 
necessary to ensu re the safe use of RF energy.  

 
 

High Voltage  
The equipment has been designed and constructed to prevent, as far as reasonably 
practicable danger. Any work activity on or near equipment involving installation, 
operation or maintenance must be, as far as reasonab le, free from danger.  Where there 
is a risk of damage to electrical systems involving adverse weather, extreme 
temperatures, wet, corrosive , or dirty conditions, flammable or explosive atmospheres, 
the system must be suitably installed to prevent danger.  

 
 

Protective Earthing  
Equipment provided for the purpose of protecting individuals from electrical risk must 
be suitable for the purpose and properly maintained and used.  

 
 

Handling Precautions  
This covers a range of activities including lifting, lowering, pushing, pulling, carrying, 
moving, holding , or restraining an object, animal , or person  from the equipment . It also 
covers activities that require the use of force or effort, such as pulling a lever, or 
operating power tools.  Where some of the above -mentioned  activities are required , the 
equipment must be handled with care to avoid  being damaged . 

 
 

Electrostatic Discharge (ESD)  
Observe standard precautions for handling ESD -sensitive devices. Assume that all 
solid -state electronic devices are ESD -sensitive. Ensure the use of a grounded wrist 
strap or equivalent while working with ESD -sensitive devices. Transport, store, and 
handle  ESD-sensitive devices in static -safe environments . 
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2.2 SITE PLANNING CONSIDERATIONS  

 

Site Considerations  
Outdoor equipment is  designed to be waterproof, rainproof, and with snow protection. 
Temporary protection should be taken when the equipment enclosure is opened for 
installation or maintenance in an outdoor environment. The equipment must not be 
opened for installation or mai ntenance in harsh weather  (e.g. gale, storm rainfall, 
extreme temperatures , and high humidity) .   

 
 

Installation Location  
The mounting surface shall be capable of supporting the weight of the equipment.  To 
avoid electromagnetic interference, a proper mounting location must be selected to 
minimize interference from electromagnetic sources such as large electrical equipment.  

 
 

Environmental  
Humidity has an adverse effect on the reliability of the equipment. It is recommended 
to install the equipment in locations having stable temperatures  and unrestricted 
airflow . The installation location for the product should be well ventilated. The 
equipment has been designed to operate at the temperature range and humidity level 
as stated in the product specifications in the datasheet . Direct sunlight  exposure to the 
equipment should be avoided. Provide additional shelter if necessary.  

 
 

Power Supply  
The power supply unit (PSU) provides power to all modules within the equipment. It is 
recommended that the PSU be operated  on a dedicated circuit breaker or fused circuit.  

 
 

Grounding Requirement  
Verify that the equipment has been well grounded. This includes antennas and all 
cables connected to the system. Ensure lightning protection for the antennas is 
properly grounded.   

 
 

Cable Routing  
Depending on equipment configuration, a variety of types of cables are required. Where 
applicable, ensure cables are properly routed and secured so that they are not damaged.  

 
 

Manual Handling  
During transportation and installation, take necessary handling precautions to avoid 
potential physical injury to the installation personnel and the equipment.  
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2.3 INSTALLATION CHECKLIST  

¶ Working space available for installation and maintenance for each mounting arrangement. Ensure 

unrestricted airflow. 

¶ Ensure earth ground point is within reach of the ground wire. 

¶ Ensure a power source is within reach of the device and the power source has sufficient capacity.  

¶ Do not locate the equipment near large transformers or motors that may cause electromagnetic 

interference. 

¶ Where appropriate, ensure unused RF connectors on devices are terminated before powering up. 

¶ Verify all passive devices including coaxial cables, optical cables, connectors, splitters, couplers, tappers, 

surge arrestors, and antennas have been installed properly and are performing as expected. 

¶ Reduce signal loss in feeder cable by minimizing the length and number of RF connections. 

¶ Ensure VSWR of antennas system < 1.5:1. 

¶ Ensure equipment will be operated within the stated environment (see datasheet) 

¶ Observe handling of all cables to prevent damage. 

¶ The donor antenna should have a narrow beamwidth and be positioned in a line-of-sight (LOS) path to the 

donor BTS site so that the donor signal level is maximized. This allows the use of minimum gain to achieve 

the maximum DL output power. The UL gain is typically set lower than or equal to the DL gain to minimize 

noise interference to the donor BTS. 

¶ Service antennas should be selected based on the type of service area, e.g., indoor antenna for indoor 

application, and panel antenna for outdoor application. 

¶ Ensure the required tools are on hand to perform the installation work. 
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2.4 GOODS INWARD INSPECTION 

¶ Verify the number of packages received against the packing list.  

¶ Check all packages for external damage; report any external damage to the shipping courier. If there is 

damage, a shipping agent should be present before unpacking and inspecting the contents because 

damage during transit is the responsibility of the agent.  

¶ Open and check each package against the device packing list. If any items are missing, contact 

Comba.  

¶ Do not remove items from anti-static packing until it is ready for installation. If damage is discovered at 

the time of installation, contact the shipping agent. 

 
See Appendix  C for an example device packing list.  
 
 
 

2.5 TOOLS 

See Appendix  A for a full list of the recommended tools required for installation  and routine 
maintenance . 
 
 
 

2.6 EQUIPMENT GROUNDING 

The Ground Connection should be the first wire connection made to any device after it has been successfully 
mounted and secured. Please ensure all equipment is grounded before moving forward with making any AC, 
DC, or RS485 connections. 
 
The cabinets must be grounded securely by connecting a copper wire (CSA 16mm2) to the grounding terminal 

connection of the equipment, and the other end to a protective ground (i.e., building earth point). An 

internationally acceptable color code of the ground connection wire is green/yellow.  

 

Such a ground connection implements the ñProtective Ground Connectionò and must be connected to the 

equipment at the designated ground point. In general, do not connect the supply before establishing an 

adequate ground (earth) connection.  

 

Construct the ground wire and use appropriate crimp connectors where necessary. Locate and connect the 
equipment grounding terminal to a protective ground (i.e., building earth point). 
 
Note: Follow your local codes. 
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2.7 V3 BDA/MU/RU MOUNTING BRACKET PREPARATION  

¶ The BDA/MU/RU devices arrive from the factory with the wall mounting bracket attached to the cabinet. 
Prior to installation, remove the mounting bracket from the cabinet by removing the M8x20 bolts. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 33: V3 BDA/MU/RU Mounting Bracket Overview 
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2.8 V3 BDA/MU/RU WALL MOUNTING  

¶ Drill four holes on the wall/plywood using the position of four holes on the mounting bracket as a guide. 

¶ Install the mounting bracket on the wall. It is recommended to use 3/8ò x 1-1/2ò lag screws and fender 

washers when mounting to 3/4ò fire treated plywood. If mounting to a concrete wall, DIN Rails, or any 

other materials, refer to the local building code. Secure the mounting bracket. 

¶ Hang the cabinet on the mounting bracket by using the top two cabinet hanger pegs. Lift the cabinet into 

position, align the pegs with the hanging points, and gently drop onto the hanging points. Ensure the 

device is secure before letting go. It is recommended to have a second person assisting/observing the 

hanger pegs position to help guide the installer. Secure the enclosure to the bracket with the 4 x M8 

bolts which are provided with the unit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 34: V3 BDA/MU/RU Wall Mounting 

(4) 3/8'' x 1-1/2'' Lag Screws 

and Washers for plywood 
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(4) 3/8 x 1-1/2  Lag Screws 

and Washers for plywood 

(4) M8 x 20 Bolt 



CRITICALPOINT VHF/UHF BDA/DAS/BBU V3 USER MANUAL  

 

  ©2024 Comba Telecom.  All Rights Reserved. 

   568 Gibraltar Drive, Milpitas, CA 95035 | +1 408 526 0180  
 

    

                  Rev. 1-0-2          Rev. Date: 03-25-2026 
 

     Page: 70 

  

2.9 V3 BDA/MU/RU SYSTEM WIRING - AC POWER ONLY (NO BBU)  

In some rare cases the V3 BDA will be fed directly from a 120VAC circuit without utilizing any type of battery 
backup system. For those cases, the main AC Cable provided by the installer can be fed directly into the 
BDA through a knockout and connected to the AC Input. See below for wiring instructions.  

 
¶ Switch both AC IN/AC OFF (POWER) and DC IN/BATT CHRG (BATTERY) to OFF (O) in the 

BDA/MU/RU  

¶ Ensure the AC Cable you are connecting is not live/hot. Make sure the Main AC Breaker is turned 

OFF at the electrical box. 

¶ Connect AC Wires to the Phoenix connector inside the BDA/MU/RU. The Phoenix connector is 

removable for ease of installation. 

 
a. Connect (AC) Black Wire to L 

b. Connect (AC) White Wire to N 

c. Connect (AC) Green/Yellow Wire to PE (GND) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
     

 

Figure 35: V3 BDA/MU/RU AC Power OFF Switch and Direct AC Power Connection without BBU 

 

 
Caution: You must follow your local code requirements for guidance on AC Cable 
installation. See Section 2.1 3 for additional guidance on installing cables  inside of 
conduit as well as free wiring cables . Please ensure the correct liquid tight connector 
or cable gland is used accordingly.  

 

 
¶ Power up the system by turning on the AC IN Switch 

Turn AC OFF 

and DC Switch to 

ñBATT CHRGò 

position (ñOò) 

AC Input 

Wire 

Connection 
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When the application only calls for 120VAC Power to be fed to the device without any battery backup, the 
user must login to the device GUI, navigate to the Internal Charger Status/BBU page, and modify the Battery 
Backup Unit setting to change from ñInternalò to ñ3rd partyò as shown in Figure 36 below.  Otherwise, the 
BDA/MU/RU will expect to see communication from a Comba V3 BBU and will generate false alarms. 
 

¶ Login to the device GUI, navigate to the <Device ï Overview ï Internal Charger Status/BBU ï 

Battery Backup Unit ï Modify> 

¶ Change the Battery Backup Setting from ñInternalò to ñ3rd partyò 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 
Figure 36: Disabling BBU in the BDA/MU/RU GUI for AC Only Application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Go to the Device > Overview > 

Internal Charger Status Section 

of the GUI 

Modify and change to 

ñ3rd Party-OFFò 
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2.10 V3 BDA/MU/RU SYSTEM WIRING - DC POWER ONLY 

In some cases, the V3 BDA/MU/RU will be fed directly from a Comba V1/V2 BBU or a third party supplied 
48VDC power source such as a third party BBU or AC/DC converter. For those cases, the 48VDC Cable 
provided by the installer can be fed directly into the BDA/MU/RU through a knockout and connected to the 
DC/Battery Input. See below for wiring instructions.  

 
Alert! The DC/Battery N egative terminal  ñBATT - ò  inside the BDA/MU/RU is  tied to  the 

ground!   Use only for +48VDC or floating DC input devices. No -48VDC connections 

are allowed!  It is recommended to measure the power source before connecting it to 

Comba equipment.  

  
¶ Switch AC IN/AC OFF (POWER) to OFF (O) in the BDA/MU/RU.  

¶ Switch DC IN/BATT CHRG (BATTERY) to ñBATTCHRGò in the BDA/MU/RU.  

¶ Ensure the 3rd Party 48VDC Power Source is completely powered OFF or disconnected so you will 

not be connecting live/hot wires. 

¶ Connect the 48VDC Wires from the 3rd Party source to the Phoenix connector inside the 

BDA/MU/RU. The Phoenix connector is removable for ease of installation. 

 
a. Connect -48VDC to ñBATT - ñ 

b. Connect +48VDC to ñBATT +ò 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 37: V3 BDA/MU/RU AC Power OFF Switch and Direct 48VDC Power Connection 

 

 

 

Turn AC OFF  and 

DC Switch to 

ñBATT CHRGò 

position (ñOò) 

DC Input Wire Connection 
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Caution: You must follow your local code requirements for guidance on DC Cable 
installation. See Section 2.1 3 for additional guidance on installing cabl e inside of 
conduit as well as free wiring cable. Please ensure the correct liquid tight connector 
or cable gland is used accordingly.  
 
 

¶ To power up the system, connect and turn on the 3rd Party 48VDC Power Source, and turn the 

BDA/MU/RU DC Switch to ñDC INò 

 
When the application only calls for +48VDC Power to be fed to the device without any battery backup, the 
user must login to the device GUI, navigate to the Internal Charger Status/BBU page, and modify the Battery 
Backup Unit setting to change from ñInternalò to ñ3rd partyò as shown on Figure 36 above.  Otherwise, the 
BDA/MU/RU will expect to see communication from a Comba V3 BBU and will generate false alarms. 

 
See the technical application note in Appendix G for  more details on connecting a Comba V1/V2 BBU 
to a V3 BDA/MU/RU . 
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2.11 V3 BBU WALL MOUNTING  

¶ If applicable, drill eight holes on the wall using the position of eight holes on the BBU mounting bracket 

as a guide (BBU mounting bracket is built into the BBU cabinet). 

¶ This step will require two people or special lifting equipment.  Lift the BBU cabinet (Without Batteries) 

into position and install the cabinet on the wall. It is recommended to use 3/8ò x 1-1/2ò lag screws and 

fender washers when mounting to 3/4ò fire treated plywood. If mounting to a concrete wall, DIN Rails, or 

any other materials, refer to the local building code. Secure the BBU. 

 

 

Figure 38: V3 BBU Wall Mounting 

 

 

 

(8) 3/8'' x 1-1/2'' Lag Screws 

and Washers for plywood 
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2.12 V3 BBU LIFEPO 4 BATTERY INSTALLATION  AND WIRING 

¶ Install the LiFePO4 battery into the BBU cabinet as shown in Figure 39. This step may require two 

people. Gently slide the battery assembly into position. 

¶ Install the battery retaining bracket and secure with 4 x M6 Screws as shown in Figure 39. 

¶ See V2 BBU User Manual or Appendix G for details on connecting V3 BDA to a V2 BBU.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 39: Battery Installation and Retaining Bracket 

Battery Bracket 

Battery Bracket Mounting 

Screw Location 

LiFePO4 

Battery 



CRITICALPOINT VHF/UHF BDA/DAS/BBU V3 USER MANUAL  

 

  ©2024 Comba Telecom.  All Rights Reserved. 

   568 Gibraltar Drive, Milpitas, CA 95035 | +1 408 526 0180  
 

    

                  Rev. 1-0-2          Rev. Date: 03-25-2026 
 

     Page: 76 

  

 
¶ Make sure the AC Breaker in the BBU V3 and Battery Breaker on the battery are both OFF.  

¶ Connect the wire(s) labeled ñBATT+ò to the battery positive (+) terminal; The wire(s) labeled ñBATT-ò to 

the battery negative (-) terminal as shown in Figure 40. Due to different design revisions and production 

batches, wires colors are in one of the following combinations: 

 

1. 2 x Positive Wires (Black and Brown) 

2 x Negative Wires (Blue and Blue) 

 

2. 2 x Positive Wires (Black and Black) 

2 x Negative Wires (Blue and Blue) 

 

3. 1 x Positive Wire (Black) 

1 x Negative Wire (Blue) 

 

 
 

Figure 40: V3 BBU AC Breaker, Battery Breaker, and Battery Wiring 
 
 
 
 

 

Battery Breaker 

OFF 

AC Breaker OFF 

BATT - / BATT +  

Wire Connections 
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2.13 V3 BDA/MU/RU AND BBU SYSTEM WIRING  

Comba  recommends that every horizontal cable entry to the equipment forms a 'U' 
before its entry to the equipment. Water on the cable will drip down at the bottom of the 
loop and will not accumulate at the equipment connectors.  This will help prevent 
corrosion and wear to the metal connectors and cabinet.  

 
Figure 41 shows the Hybrid Cable which is provided with the V3 BBU. The Hybrid Cable carries AC Power 

from the BBU to the BDA charger, DC Power from the BDA to the battery (path reversed AC Power is lost 

and batteries are discharging), and RS485 communications from the battery to the BDA. One end of the 

cable is connectorized from the factory for convenience. This end is to be connected inside the BBU. The 

other end has sleeved wires and is to be connected inside the BDA/MU/RU. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 41: V3 BBU to BDA/MU/RU Hybrid Cable 
 

The copper wire from the Hybrid cable can provide additional shielding for the RS485 wires. It can be 

connected to the GND connection points in the BBU and BDA shown below in Figure 42. 

 

 

 

 

 

 

 

 

 

 

       

 

 

 

Figure 42: Hybrid Cable Shielding Wire Installation 
 

Bare Wires 
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BDA/MU/RU 
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¶ Switch both AC IN/AC OFF (POWER) and DC IN/BATT CHRG (BATTERY) to OFF (O) in the 

BDA/MU/RU as shown in Figure 43 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
     

 
Figure 43: BDA/MU/RU AC and DC Switch OFF 

 

¶ Connect the connectorized end of the Hybrid cable to the BBU as shown in Figure 44 below. 

1. Connect AC Phoenix connector from Hybrid cable to the AC Output of the BBU. 

2. Connect BATT Phoenix connector from Hybrid cable to BATT of the BBU. 

3. Connect Copper RS485 Shielding Wire to Plate Screw for GND. 

4. Connect RS485 Battery Comms Phoenix connector from Hybrid cable to A&B of the BBU. 

5. Secure all Phoenix connectors by tightening screws using a small flathead screwdriver. 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 44: Hybrid Cable Connection in BBU 

Before making wire connections, 

Turn AC OFF and DC Switch to 

ñBATT CHRGò position (ñOò) 

 

Connect AC and BATT 

 

Connect RS485 Battery 

Comms A and B 

Connect Copper 

RS485 Shielding 

Wire to Plate 

Screw 

1 

2 

3 

4 



CRITICALPOINT VHF/UHF BDA/DAS/BBU V3 USER MANUAL  

 

  ©2024 Comba Telecom.  All Rights Reserved. 

   568 Gibraltar Drive, Milpitas, CA 95035 | +1 408 526 0180  
 

    

                  Rev. 1-0-2          Rev. Date: 03-25-2026 
 

     Page: 79 

  

¶ Run the Hybrid cable through a knockout on the BBU to a knockout on the BDA/MU/RU then into the 

BDA/MU/RU for connection. It is recommended to use the 3/4ò knockouts for ease of installation.  

The cable can run through a conduit between the BBU and BDA/MU/RU as shown in Figure 45. If 

using conduit, liquid tight conduit connectors, as shown in Figure 46, must be installed to maintain 

the UL50E Type 4 rating for waterproofing. These connectors are not included and must be provided 

by the installer. 

¶ Alternatively, the Hybrid Cable can be free-wired between the BDA/MU/RU and BBU knockouts. If 

you are free wiring the Hybrid Cable, you must do so using the provided 3/4ò liquid tight cable glands 

to maintain the UL50E Type 4 rating for waterproofing.  These cable glands are included and are 

shown below in Figure 47. 

Note: Always follow your local code requirements. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 45: V3 BBU to V3 BDA/MU/RU Hybrid Cable Installation Example 

 

 

 

 

 

 

 

 

 

 
 

Figure 46: Liquid Tight Conduit Connector                 Figure 47: Liquid Tight Cable Gland

 

Hybrid Cable Inside Conduit  

(AC + DC + RS485 Comms) 

Hybrid Cable Free Wired  

(AC + DC + RS485 Comms) 
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¶ Connect the sleeved wires to the Phoenix connectors inside the BDA/MU/RU as shown in Figure 48 

below.  The Phoenix connectors are removable for ease of installation.  

 

1. Connect AC Wires 

a. Connect (AC) Black Wire to L 

b. Connect (AC) White Wire to N 

c. Connect (AC) Green/Yellow Wire to PE (GND) 

2. Connect Battery Wires 

a. Connect (DC) Brown Wire to BATT+ 

b. Connect (DC) Blue Wire to BATT- 

3. Connect Battery RS485 Wires 

a. Connect (Battery Comm.) Red/White Wire to BATT A 

b. Connect (Battery Comm.) Blue/White Wire to BATT B 

c. (Battery Comm.) Black Wire is not used 

4. Connect RS485 Shielding Wire 

a. Connect Copper RS485 Shielding Wire to Plate Screw for GND 

5. Secure all Phoenix connectors by tightening screws using a small flathead screwdriver. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 48: V3 BDA/MU/RU Hybrid Cable Wire Connections 
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4 

3 
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2.14 V3 BBU AC INPUT, EPO CONNECTION, AND CONVENIENT AC OUTLETS  

¶ Make sure the AC breaker is OFF in the BBU. 

¶ Connect the AC input into the BBU, as shown below in Figure 49. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 49: V3 BBU AC Input, AC Breaker OFF, and AC Convenience Outlets 
 

¶ Run the Main AC Cable through a knockout on the BBU into the BBU for connection. It is 

recommended to use a 1/2ò knockout for ease of installation.  The cable can run through a conduit 

from a hardwired dedicated branch circuit to the BBU as shown in Figure 50. If using conduit, a liquid 

tight conduit connector, as shown in Figure 46, must be installed to maintain the UL50E NEMA 4 

rating for waterproofing. This connector is not included and must be provided by the installer. 

¶ Alternatively, the AC Cable can be free wired between a dedicated branch circuit to the BBU 

knockout if permitted by the AHJ. If you are free wiring the AC Cable, you must do so using the 

provided 1/2ò liquid tight cable gland to maintain the UL50E NEMA 4 rating for waterproofing.  This 

cable gland is included and is shown in Figure 47. 

Note: Follow your local code requirements. 

 

 

 

 

 

 

 

 

 

 

Figure 50: V3 BBU Main AC Input Installation Example 
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CAUTION. There are two convenient  AC Outlets provided next to the AC Input. See 

Figure 49. These are to be used for convenience during commissioning for items like 

laptops, cell phones chargers, RF Test Equipment, etc. The AC Outlets are in parallel 

with the MAIN AC Input and are not backed up by battery power. Do not permanently 

connect any com ponents to the outlets for general system use as they will not work 

per the code requirements when normal AC power is lost. Furthermore, code 

requirements mandate the Signal Booster System Components are fed from a 

dedicated circuit. The AC Outlets should be empty during normal operation after 

system commissioning.  

 
¶ The EPO connector should be either connected to an external EPO (Require Normally Closed 

EPO) or leave it shorted, as shown in Figure 51. If using an EPO switch connect it now. The EPO 

function, by default, will disconnect both Main AC Input Power as well as disconnect the Backup 

Battery Power.  The user can access the EPO bypass switches by removing the 3 screws and 

removing the cover plate.  The user can bypass either the AC EPO disconnect or the DC EPO 

disconnect function by turning the corresponding switch ON.  See the following EPO Wiring Diagram 

in Figure 52 for more details. 

 

Note: Voltage drop for extension of the EPO should be <20V.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 51: V3 BBU EPO Switch Connection 
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Figure 52: EPO Switch Wiring Diagram 
 

Table 6: V3 BBU and EPO Relay Specifications 

Parameter  Value  

EPO Relay Control Circuit Voltage: 24-60VDC 

EPO Relay Current: <100mA 

BBU Battery Nominal Voltage 51.2VDC 

BBU Cut-off Threshold 46VDC 

 

EPO Installation Notes:  
 

1. The EPO connections have a pre-installed wire that shunts the EPO+ and EPO- terminals. Remove 
the pre-installed wire and connect the EPO switch; then turn the EPO switch to its ñClosedò position 
(Normal Status). 

2. DO NOT set the EPO switch to ñOpenò (Cut-off Status). 
3. The EPO switch can be installed at a remote location, but the voltage drop should be considered 

before installing. 
4. The EPO function is triggered from a relay and this relay is energized by the battery or the charger; if 

the battery is over-discharged, then the EPO function may not work properly. 
5. If you do not wish to use an EPO switch, do NOT remove the pre-installed shorting wire! 
6. To bypass the AC disconnect function of the EPO, turn ON the AC EPO Bypass switch. 
7. To bypass the DC disconnect function of the EPO, turn ON the DC EPO Bypass switch. 

 
 
 

V3 BBU 






















































































































































































































































































































































































