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Accuracy 

While reasonable efforts have been made to assure the accuracy of this document, Cambium Networks 
assumes no liability resulting from any inaccuracies or omissions in this document, or from use of the 
information obtained herein. Cambium reserves the right to make changes to any products described herein to 

improve reliability, function, or design, and reserves the right to revise this document and to make changes 
from time to time in content hereof with no obligation to notify any person of revisions or changes. Cambium 
does not assume any liability arising out of the application or use of any product, software, or circuit described 
herein; neither does it convey license under its patent rights or the rights of others. It is possible that this 
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your country.  

Copyrights 

This document, Cambium products, and 3rd Party software products described in this document may include or 
describe copyrighted Cambium and other 3rd Party supplied computer programs stored in semiconductor 
memories or other media. Laws in the United States and other countries preserve for Cambium, its licensors, 
and other 3rd Party supplied software certain exclusive rights for copyrighted material, including the exclusive 
right to copy, reproduce in any form, distribute and make derivative works of the copyrighted material. 
Accordingly, any copyrighted material of Cambium, its licensors, or the 3rd Party software supplied material 
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engineered, distributed, merged or modified in any manner without the express written permission of Cambium. 
Furthermore, the purchase of Cambium products shall not be deemed to grant either directly or by implication, 
estoppel, or otherwise, any license under the copyrights, patents or patent applications of Cambium or other 
3rd Party supplied software, except for the normal non-exclusive, royalty free license to use that arises by 
operation of law in the sale of a product.  

Restrictions 

Software and documentation are copyrighted materials. Making unauthorized copies is prohibited by law. No 
part of the software or documentation may be reproduced, transmitted, transcribed, stored in a retrieval 
system, or translated into any language or computer language, in any form or by any means, without prior 
written permission of Cambium. 

License Agreements  

The software described in this document is the property of Cambium and its licensors. It is furnished by 
express license agreement only and may be used only in accordance with the terms of such an agreement.  

High Risk Materials  

Components, units, or 3rd Party products used in the product described herein are NOT fault-tolerant and are 
NOT designed, manufactured, or intended for use as on-line control equipment in the following hazardous 
environments requiring fail-safe controls: the operation of Nuclear Facilities, Aircraft Navigation or Aircraft 
Communication Systems, Air Traffic Control, Life Support, or Weapons Systems (High Risk Activities). 
Cambium and its supplier(s) specifically disclaim any expressed or implied warranty of fitness for such High 
Risk Activities. 
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Primary disconnect device  

The AP, SM, or BHs unitôs power supply is the primary disconnect device. 

External cables 

Safety may be compromised if outdoor rated cables are not used for connections that will be exposed to 

the outdoor environment.  

RF exposure near the antenna 

Radio frequency (RF) fields will be present close to the antenna when the transmitter is on. Always turn 

off the power to the unit before undertaking maintenance activities in front of the antenna. 

Minimum separation distances 

Install the AP/SM/BH so as to provide and maintain the minimum separation distances from all persons. 

The minimum separation distances for each frequency variant are specified in the productôs 

corresponding User Guide. 
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General information 

Version information 

The following shows the issue status of this document since it was first released: 

Issue  Date of issue  Remarks  

001v000 January 2013 First issue 

002v000 April 2013 Formatting updates, rack-mount power supply cabling update 

003v000 

004v000 
April 2013 

Pinout details for UGPS powering 

Instructions for weatherproofing an N-type connector 

005v000 January 2016 

Discontinue 30 VDC and 56 VDC CMM power supplies, introduce 

new power supplies 

Update UGPS power supply information 

006v000 February 2016 ePMP Updates 

007v000 January 2017 Adds CMM5 

008v000 May 2018 Changes to hardware and kit information to meet UL requirements 

009v000 September 2018 Add CMM5 system release 1.4 features and update procedures 

 

Contacting Cambium Networks 

PMP support website: http://www.cambiumnetworks.com/support 

Cambium main website: http://www.cambiumnetworks.com/  

Sales enquiries: sales@cambiumnetworks.com 

Email support: support@cambiumnetworks.com 

Telephone numbers: 

For full list of Cambium support telephone numbers, see: 

http://www.cambiumnetworks.com/support/contact-support 

Address: 

Cambium Networks 

3800 Golf Road, Suite 360 

Rolling Meadows, IL 60008 
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Caring for the environment 

The following information describes national or regional requirements for the disposal of Cambium 

Networks supplied equipment and for the approved disposal of surplus packaging. 

In EU countries 

The following information is provided to enable regulatory compliance with the European Union (EU) 

directives identified and any amendments made to these directives when using Cambium equipment in 

EU countries. 

 

Disposal of Cambium equipment 

European Union (EU) Directive 2002/96/EC Waste Electrical and Electronic Equipment (WEEE) 

Do not dispose of Cambium equipment in landfill sites. In the EU, Cambium in conjunction with a 

recycling partner ensures that equipment is collected and recycled according to the requirements of EU 

environmental law. 

Disposal of surplus packaging 

Do not dispose of surplus packaging in landfill sites. In the EU, it is the individual recipientôs responsibility 

to ensure that packaging materials are collected and recycled according to the requirements of EU 

environmental law. 

In non-EU countries 

In non-EU countries, dispose of Cambium equipment and all surplus packaging in accordance with 

national and regional regulations. 
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Interference and reliability 

In the unlicensed wireless environment, interference can be defined as unwanted, competing radio 

signals in the same frequency band. These interfering signals can disrupt, delay and reduce the reliability 

and quality of your network traffic and performance. In licensed frequency bands where no outside 

signals are competing, the issue is self-interference, i.e., your own networkôs signals competing with each 

other. In either case, the results go beyond lower quality transmission; they extend to customer 

dissatisfaction, loss of competitive advantage and decreased return on investment. 

Exclusivity and free use of spectrum 

There are two types of frequency bands in which wireless networks operate: the licensed and unlicensed 

bands. Characteristics of each include: 

Licensed frequencies 

Licensed frequencies are bands reserved for the exclusive use of a public/private entity. Since the 

spectrum is clean and clear with no RF emitters (controlled by other entities) operating in the same 

frequency, wireless system reliability is greatly improved. Interference issues are largely confined to self-

interference problems. 

Unlicensed frequencies 

Frequently described as a ñFree Useò environment, unlicensed frequencies provide spectrum that is 

available to virtually anyone that wants to use it. Signals from different transmitting organizations and 

entities may compete with one another for space, creating an environment in which interference and 

ambient noise ð as well as self-interference ð can be significant impairments to reliable 

communications. The sheer number of the competing signals in unlicensed spectrum places a premium 

on ensuring that the equipment you use is of exceptionally high quality and design. 
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Sources of interference 

In general, there are three basic categories of interference: 

Self-interference 

Emanating from an organizationôs own operating environment, self-interference is a factor in both 

licensed and unlicensed frequencies. In either band, self-interference occurs when distinct signals come 

from a network under your control, whether from the same tower location or from several miles away. 

Furthermore, the larger and denser the network grows, the more it will be exposed to self-interference 

and the reliability and performance issues it may cause. 

In most cases, it is best dealt with self-interference the network planning stage. In building or extending a 

wireless network, proper product design, advanced technology (such as Cambiumôs industry leading use 

of GPS synchronization) and the ability to reuse a frequency band within  the spectrum can in most 

cases combine to reduce self-interference to a point at which it does not have a significant impact on 

network performance and reliability. 

External interference 

In unlicensed frequencies, interference is more difficult to manage, since the interference comes from 

networks and technology not under your control. Because a single access point can support hundreds of 

subscribers or end users, interference can have a substantial impact. 

Other networks arenôt the only culprits; more and more network interference is coming from a wide range 

of consumer devices ð such as surveillance cameras, Wi-Fi hotspots, and microwave ovens ð that may 

operate in or near the same frequency. Furthermore, a network must be designed to not only deal with 

present interference sources, but must also be pre- pared to deal with potential future sources as the 

wireless environment evolves and usage of the spectrum expands. 

Ambient Noise 

Also called the noise floor, ambient noise is simply background noise that is always present in a 

frequency band. It is caused by the growing numbers of wireless devices ð from garage door openers to 

other wireless networks ð operating in the same unlicensed frequency. These all crowd the spectrum 

and can be a significant factor in degrading signal and bandwidth. Ambient noise levels increase as more 

devices and networks are deployed in the spectrum. 
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Neutralizing interference 

GPS synchronization 

Cambium leads the wireless industry in its usage of powerful GPS synchronization capabilities in all its 

PMP networks. This valuable capability dramatically reduces self-interference in licensed or unlicensed 

frequency bands. GPS synchronization allows all sites to be set to the exact same clock so network 

timing is very precise. As shown in the diagram, GPS satellite timing signals reach the GPS receivers in 

each of the networkôs access point radios establishing a common timing reference. This allows all the 

access point radios in the network ð whether hundreds or thousands ð to transmit at the same time and 

alter natively receive as all of the subscriber modules in the network transmit at the same time in turn. 

This helps prevent radio signals transmitted by an access point transceiver to interfere with reception of a 

user signal by another access point transceiver, perhaps the most onerous kind of self-interference in 

time-division duplex radio networks. With GPS synchronization, you can be certain your network can 

scale and grow elegantly to serve increasing numbers of users and applications. 

 

Figure 1   GPS Synchronization  

 

 

 

The Navigation Satellite Timing and Ranging (NAVSTAR) and Global Navigation Satellite System 

(GLONASS) Global Positioning Systems (GPS) each use 24 satellites to relay information for precise 

derivation of position and time.  

The cluster management module (CMM) contains a Cambium GPS Receiver. The CMM is a critical 

element in the operation of the system. At one AP cluster site or throughout an entire wireless system, 

the CMM provides a GPS timing pulse to each module, synchronizing the network transmission cycles. 

The Oncore GPS Receiver tracks eight or more NAVSTAR or GLONASS satellites. The CMM uses the 

signal from at least four of these satellites to generate a one-second interval clock that has a rise time of 

100 nsec. This clock directly synchronizes APs and which, in turn, synchronize the SMs in the network. 

The Oncore GPS Receiver also provides 
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¶ the latitude and longitude of the GPS antenna (co-located with the CMM) 

¶ the number of satellites that are being tracked 

¶ the number of satellites that are available 

¶ the date 

¶ the time in Universal Coordinated Time (UCT) 

¶ the altitude of the GPS antenna 

¶ other information that can be used to diagnose network problems. 

Configuration options for TDD synchronization 

Cambium PMP systems use Time Division Duplexing (TDD) - one channel alternately transmits and 

receives - rather than using one channel for transmitting and a second channel for receiving. To 

accomplish TDD, the AP must provide sync to its SMs ï it must keep them in sync. Furthermore, co-

located APs must be synced together - an unsynchronized AP that transmits during the receive cycle of a 

co-located AP can prevent that second AP from being able to decode the signals from its SMs. In 

addition, across a geographical area, APs that can ñhearò each other benefit from using a common sync 

to further reduce self-interference within the network.  

 

For more information on each product seriesô synchronization configuration options, refer to the 
corresponding user guide, available here:   

https://support.cambiumnetworks.com/files  

https://support.cambiumnetworks.com/files
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Alternative to GPS synchronization 

A link can operate without GPS sync, but cannot operate without sync. The alternative to GPS sync is to 

configure the AP in the link to generate a sync pulse to pass to the SM. Depending on the RF 

environment in which the link operates, this latter alternative may or may not be plausible. 

For example, in Figure 2, AP4 

¶ is not synchronized with any of the other APs. 

¶ is transmitting nearby the other APs while they are expecting to receive SM transmissions from a 

maximum distance. 

 

Figure 2   One unsynchronized AP in cluster resulting in self - interference  

 

 

 

The result is self-interference. In this scenario, the self-interference can be avoided only by synchronizing 

the TDD transmit cycles of all APs that operate in the same frequency band. 

An AP that is isolated by at least 5 miles (8 km) from any other equipment can generate and pass sync 

pulse without GPS timing and not risk that interference will result from the generated sync. In any other 

type of link, sync should be derived from GPS timing. 

Although the embedded timing generation capability of the AP keeps a precise clock (configuration 

parameter Sync Source set to Generate Sync Signal), no trigger exists to start the clock at the same 

moment in each AP of a cluster. So, the individual AP can synchronize communications between itself 

and registered SMs, but cannot synchronize itself with other modules, except by GPS timing. 

 

Time 
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Cambiumôs synchronization solutions 

Cambiumôs entire Point-to-Multipoint (PMP) technology portfolio offers GPS synchronization to limit the 

networkôs own self-interference. The Cluster Management CMM provides Global Positioning System (GPS) 

synchronization to the Access Point (AP) and all associated Subscriber Modules (SM). Network operators 

have a choice of CMM solutions to select the option that works best for the environment. 

Universal GPS (UGPS) 

The UGPS provides network synchronization for smaller networks where a CMM may not be 

cost effective. The UGPS provides synchronization for one or two modules so that even remote 

areas at the edge of the network can operate with synchronization for improved performance. 

The UGPS works with all Cambium PMP radios. The UGPS has a small footprint and is easy to 

deploy. 

 

Figure 3   Universal GPS (UGPS)  
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CMM5 

The CMM5 (Cluster Management Module) is the latest generation of solutions for the 

distribution of TDD Sync signals and ñPower-over-Ethernet (PoE)ò in the field. 

 

Figure 4 : CMM5 Controller                                                               

         
 

Figure 5 : CMM5 56V Injector  

 
 
Figure 6 : CMM5 29V Injector  

 

 
 

CMM4 (Rack Mount) ï No Longer Available for Sale 
(November 2018) 

The cluster management module (CMM) is the heart of the Cambium systemôs synchronization 

capability, which allows network operators to reuse frequencies and add capacity while ensuring 

consistency in the quality of service to customers. For operators who prefer indoor CMM 

mounting, Cambium offers the Rack-Mounted Cluster Management Module 4. The unit is 
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designed to be mounted onto a standard 19-inch telecommunications rack and to allow the 

Cambium CMM4 to be co-located with other telecommunications equipment. 

 

Figure 7   CMM4 Rack Mount  

 

CMM4 (Cabinet with switch) ï  
No longer for sale as of November 1st, 2018 

Designed to deliver consistent and reliable wireless broadband service, the PMP system 

gracefully scales to support large deployments. The cluster management module is the heart of 

the systemôs synchronization capability which allows network operators to re-use frequencies 

and add capacity while ensuring consistency in the quality of service to customers. As a result, 

subscribers can experience carrier-grade service even those at the outer edge of the network. 

 

Figure 8   Cabinet (with switch)  

 

 

CMM4 (Cabinet without switch) -- 
No longer for sale as of November 1st, 2018 

This CMM includes all of the functionality listed above but there is no switch included. This provides the 

network operator the flexibility to use the switch of their choice with the power and synchronization 

capabilities of the CMM4. 
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CMMmicro (CMM3) ï Product is End of Life and no 
longer available for new shipments 

The Cluster Management Module 3 (CMM3), also known as the CMMmicro, allows network 

operators to reduce the time and labor cost of system installation and maintenance in AP 

Clusters. This management module reduces cabling between system modules and provides 

reliable network synchronization. There is only one cable going from the CMM3 to each module 

carrying the Ethernet connection, synchronization pulse and GPS data.    

 

Figure 9   CMMmicro (CMM3)  

 

 



PMP Synchronization Solutions  User Guide  Cambiumôs synchronization solutions 

 

PMP-0297 009v000 ( September, 2018 )  2-11  

 

Chapter 2:  Cambium Cluster Management 
Module (CMM5)  

The CMM5 consists of four subsystems, described in the following sections: 

¶ CMM5 Controller Module 

¶ CMM5 Injector (29 volt and 56 volt versions) 

¶ Power supply(s) (240/480/600 watt) 

¶ UGPS 
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Product Overview 

The CMM5 (Cluster Management Module) is the latest generation of solutions for the distribution of TDD 

Sync signals and ñPower-over-Ethernet (PoE)ò in the field. The CMM5 is a modular design with individual 

4-port power injectors and an optional controller used for remote management.  

 

 

Key features of the CMM5 include: 

¶ Support for Gigabit Ethernet (1000BaseT) 

¶ Modular and scalable from 4 ports to 32 ports 

¶ Direct +/- 48VDC input (optional AC/DC power supplies are available from Cambium Networks) 

¶ High-power output support for 5 GHz PMP 450m (cnMedusaÊ) 

¶ Uses Cambium Networks uGPS for a synchronization source 

¶ Dual resilient power inputs 

¶ Rack mountable 

¶ Secure remote management when used with the optional CMM5 Controller Module 

¶ Future support for integration into (cnMedusaÊ) for cloud or NOC-based management 

Cluster Management: Scenario 1 

The following is a CMM5 Cluster Management scenario using four PMP 450i Access Points. 

Scenario Equipment Needed Features 

Four PMP 450i Access 

Points 

56 Volt Injector ¶ Gigabit Ethernet 

¶ Local Management 

Interface 

¶ +/- 48VDC Input 

¶ Broad Device Support 

¶ Rack Mountable 

¶ 48 VDC Available 

¶ No management 

or resilience 

required 

uGPS -------------------------------------- 
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Figure 10 : Cluster Management: Scenario 1  

 

Cluster Management: Scenario 2 

The following is a CMM5 Cluster Management scenario using four PMP 450i Access Points and four 

PMP 450 Access Points. 

 

Scenario Equipment Needed Features 

Four PMP 450i Access 

Points 

 

Four PMP 450 Access 

Points 

¶ 56 Volt Injector 

¶ 29 Volt Injector 

¶ 1 CMM5 Controller 

¶ One uGPS 

¶ Gigabit Ethernet support 

¶ Local Management Interface 

¶ +/- 48VDC Input 

¶ Broad Device Support 

¶ Rack Mountable 

AC only environments Two AC-to-48VDC Power 

Supplies 

¶ Resilient power sources 

Management required. 

Resilience required. 

-------------------------------------- ¶ Secure, Remote 

Management (https) 

¶ Scalable to 32 devices 
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Figure 11 : Cluster Managemen t: Scenario 2  

 

 

CMM5 Controller Module 

The major features of the CMM5 Controller Module are: 

¶ Auto-detect/control up to 8 Power Injectors 

¶ Monitor SYNC/Power/GPS status 

¶ Manage (up/down ports) 

¶ Web (HTTPS) and SNMPv2/v3 management 

¶ 1U/ half-width rack-mount 

 

 

Figure 12 : Controller Module  

 

 

CMM5 Injector Module 

The CMM5 Injector Module has the following features:  

 

¶ Stand-alone mode or used with controller for mgmt. 

¶ +/- 48VDC input with green/amber LEDôs for status 

¶ Injects SYNC pulse from uGPS 

¶ 2U / half-width rack-mount 



PMP Synchronization Solutions  User Guide  Product Overview  

 

PMP-0297 009v000 ( September, 2018 )  2-15  

 

 

Note that there are two different versions of the injector module (56V and 29V).  You must select the correct 

injector for the types of radios that you will be powering.  In both cases the injectors use the same 48-56V input 

power supplies or can be powered with +/- 48VDC.  The output power is different and the type of SYNC signal 

used is different between the two types of injectors. 

 

The 29V injector uses a physical layer sync signal that interrupts one of the pins every second to pass the 1PPS 

information to the radio. 

The 56V injector uses a different physical layer sync signal that induces the 1PPS signal onto the drop cable.  

This new physical layer sync signal is compatible with 1000BaseT. 

 

Systems can have 29V and 56V injectors deployed alongside each other. 

 

Figure 13 : Injector Module  

 

 

 

CMM5 Injector Compatibility Matrix 

Product Power/Injector Model Sync 

PMP/PTP 450i Yes/56V Yes 

PMP 450m Yes/56V Yes 

ePMP 2000 Yes/56V Roadmap 

PTP 670 Yes/56V Rev. B Yes 

PTP 700 Yes/56V Rev. B Yes 

PMP 450/PTP 450 Yes/29V Yes 

PMP 100/PTP 100 Yes/29V Yes 
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CMM5 56V Injector Specifications 

The following table provides specifications for the CMM5 Power & Sync Injector (56 Volts). 

 

CMM5 Power and Sync Injector 56 Volts 

Model Number 
C000000L556B  

Data Interface 4 each RJ45 Gigabit Powered output ports ñTo 

Radiosò  

4 each RJ45 Gigabit Data input ports ñTo Switch 

Arrayò 

1 each GPS timing port (RJ-12) 

1 each CMM5 USB Serial port for local administration 

1 each RJ12 Daisy Chain port ñINò 

1 each RJ12 Daisy Chain port ñOUTò 

Surge Suppression 
Lightning Suppression for each ñTo Radiosò RJ45 Port  

Power Input Voltage: + or - 48 VDC 

Input Power Consumption: up to 400 watts 

Output Voltage: 56 VDC power over Ethernet 

Output Current: 0 - 1.8A per channel 

Output Power: 0 - 90 Watts per channel 

Cabinet Temperature 
-40° C to +55°C (-40° F to +131° F), 90% humidity, 

condensing 

Physical  Max Distance from Managed Radios: 328 cable feet 

(100m)  

Max Distance to GPS Antenna: 100 cable feet 

(30.5m) 

Dimensions 
8.85ò W x 15.75ò D x 1.65ò H (225mm x 400mm x 

42mm)  

Unit Weight 
6.6 pounds (3kg) 

Power Interface Terminals 
2 Power input ports for 48 VDC Power (Power supplies sold 

separately) 
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CMM5 29V Injector Specifications 

The following table provides specifications for the CMM5 Power & Sync Injector (29 Volts). 

 

CMM5 Power and Sync Injector 29 Volts 

Model Number 
C000000L529A  

Data Interface 4 each RJ45 Gigabit Powered output ports ñTo 

Radiosò  

4 each RJ45 Gigabit Data input ports ñTo Switch 

Arrayò 

1 each GPS timing port (RJ-12) 

1 each CMM5 USB Serial port for local administration 

1 each RJ12 Daisy Chain port ñINò 

1 each RJ12 Daisy Chain port ñOUTò 

Surge Suppression 
Lightning Suppression for each ñTo Radiosò RJ45 Port  

Power Input Voltage: + or - 48 VDC 

Input Power Consumption: 240 watts 

Output Voltage: +29 VDC power over Ethernet 

Output Current: 0 - 1.0A per channel 

Output Power: 0 - 30 Watts per channel 

Cabinet Temperature 
-40° C to +55°C (-40° F to +131° F), 90% humidity, 

condensing 

Physical  Max Distance from Managed Radios: 328 cable feet 

(100m)  

Max Distance to GPS Antenna: 100 cable feet 

(30.5m) 

Dimensions 
8.85ò W x 13.25ò D x 1.75ò H (225mm x 337mm x 

45mm)  

Unit Weight 
3.6 pounds (1.6 kg) 

Power Interface Terminals 
2 Power input ports for 48 VDC Power (Power supplies sold 

separately) 

 

 

Power Supply Options 

There are four optional DC power supplies available The CMM5 240 watt power supply 

Cambium Networks part number: N000000L054B 
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The CMM5 600 watt power supply. 

Cambium Networks part number: N000000L101A 
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There are also two options for DIN-rail mounted power supplies that meet full UL approvals. 

 

N000000L111A    240W DIN-Rail Power Supply 

N000000L112A    480W DIN-Rail Power Supply 

 

Power Supply Selection (When to use Each One) 

 

IMPORTANT!  

The power supply or supplies for the CMM5 must be separately ordered.  
Alternatively, if a +/-48 VDC source is available the CMM5 can be 
powered directly from that DC source.   

 

You can use Cambium power supplies or an existing +/-48 VDC supply. 

 

Equipment Configuration  Power Supplies Required Notes 

One to Four PMP 450i APs 240 watt (48-55V) With accessories 

Two 5GHz PMP 450m 240 watt (48-55V) With accessories 

Four 5GHz PMP 450m 480 or 600 watt (48-55V) With accessories 

Two 5GHz PMP 450m and two 

PMP 450i 

480 or 600 watt (48-55V) With accessories 

 

Power Line Filter 

In order to meet regulatory requirements in certain deployment scenarios, a power line filter module is 

recommended to be installed on the DC side of the power supply.  This module may be ordered from 

Cambium Networks (part number N000000L056A). 
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Figure 14 : DC Line Filter  

 

 

Ferrite Beads 

Ferrite beads are recommended to be attached to RJ-45 Ethernet cables to suppress noise and EMI. 

 

 

Whatôs in Each Box 

The following paragraphs describe the contents (product and accessories) for each ordered component 

of the CMM5. 

 

Injector (56 Volt) Part Number: C000000L556B  

Quantity  Description 

      1 Injector (56 Volt) 

      2 Rack Mount Ears (short) 

      1 Rack Mount Ear (long) 

      1  6 Foot (1.8 Meter) USB Cable 

      1  8/32 SS Screw & Nut 
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      1  Connector Bar 

      8  6/32 SS Countersunk Screws 

      2  Phoenix Input Connector 

8 Ferrite beads for RJ-45 Connectors 

1 Ferrite bead for Controller cable 

 

Injector (29 Volt) Part Number: C000000L529A  

Quantity  Description 

      1 Injector (29 Volt) 

      2 Rack Mount Ears (short) 

      1 Rack Mount Ear (long) 

      1  6 Foot (1.8 Meter) USB Cable 

      1  8/32 SS Screw & Nut 

      1  Connector Bar 

      8  6/32 SS Countersunk Screws 

      2  Phoenix Input Connector 

 

Providing Sync to CMM5 via uGPS Module 

The uGPS module provides sync to the CMM5. See Section 4: UGPS for additional details. 

CMM5 provides power to the uGPS module. You only need one uGPS for the entire chain. 

Cable straight-Through RJ-12 (6-pins) from SYNC-OUT (uGPS) to the uGPS port on the first Injector of the 

Daisy-Chain. 

You can procure your own cable or purchase this cable from Cambium Networks. 

 

N000000L103A CMM5 to uGPS Shielded Cable (20 meter) 
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Figure 15 : UGPS Module  
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CMM5 Planning 

The following paragraphs describe planning for the CMM5 module. 

Injector Cabling 

The following table describes Injector cables. 

Table 1   CMM5 Power and Sync Injector Cables  

Nomenclature Function Cable Required 

PRIMARY Primary 48VDC Power connector 

SECONDARY Optional Secondary 48 VDC 

input for backup/resilience 

Power connector 

TO RADIOS To Access Points RJ-45 connector 

TO SWITCH ARRAY To Network RJ-45 connector 

OUT Sync signal out RJ-12 connector 

IN Sync signal in RJ-12 connector 

UGPS Universal GPS RJ-12 connector 

USB Daisy Chain other Injectors USB Female 

 

Controller Cabling 

The following table describes Controller cables. 

Table 2   CMM5 Controller Cables  

Nomenclature Function Cable Required 

NETWORK To Network RJ-45 

USB Daisy-Chain Controllers USB 

48 ï 56 VDC DC Power Input Power connector 
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CMM5 Controller Initial Startup 

The following paragraphs describe the CMM5 Controller initial startup procedure. 

Controller Initial Startup 

Perform the following steps to bring up the Controller after the Master Injector and any Slave Injectors 

have been connected and powered on. 

Procedure 1   Initial Startup of the Controller  

1  Connect the Controller to the Master Injector using the supplied USB cable. 
 

2  Connect the power supply to the Controller power port. 

3  A green LED on the front panel indicates the device is powered on. 

4  The Controller boots within 30 seconds. 

5  Configure the PC Ethernet interface to an unused IP address on the 169.254.1.1/24 

subnet. 

6  Open a browser window and connect to the  Controller using the default IP address: 

¶ 169.254.1.1 

 

 

The CMM5 Controller implements a ñfallbackò IP address of 169.254.1.1 This address is 

always available to connect to the device regardless of the configuration of the network 

interface in the GUI. The subnet mask for this address is fixed at 255.255.255.0. 

 

7  Log in to the Controller GUI using the default username and password. 

¶ Default username:  root 

¶ Default password:  password 

 

 

If the browser cannot access the Controller GUI and instead displays an error, clear the 

browser cache and try again. This can happen if the browser was previously used to 

access another device, such as a Cambium Networks AP, and retains the APôs home 

page URL in the cache. 

 

 

NOTE

NOTE



PMP Synchronization Solutions  User Guide  CMM5 Injector Initial Startup  

 

PMP-0297 009v000 ( September, 2018 )  2-25  

 

CMM5 Injector Initial Startup 

The following paragraphs describe the initial startup procedure for the CMM5 Injector. 

Injector Initial Startup 

Perform the following steps to bring up the Injector for the first time. 

Procedure 2   Configure the Injector  

1  Connect the uGPS antenna to the uGPS port on the front of the CMM5. 
 

2  Connect the power to the CMM5 Power Ports marked ñPrimaryò and optionally for  

ñSecondaryò. 

3  Once the unit is powered the uGPS light will flash green momentarily then yellow for 

approximately thirty seconds then go back to green. Once it turns green the unit is ready 

to supply timing to the radios. 

4  Connect the devices to be timed and powered to the ports marked ñTO RADIOSò. 

5  Connect the CMM5 Ports to your switch or router via the ports marked ñTO SWITCH 

ARRAYò. 

6  The CMM5 ships with all four RJ45 ñTo Radioò ports enabled for power and sync. 

7  The CMM5 ships with one long rack mount ear and 2 short rack mount ears. When 

installing a single CMM5 in a rack, install one long ear and one short ear on the unit. If you 

are flush mounting your CMM5 on a wall or in a cabinet install the two short ears rotated 

90 degrees toward the bottom of the unit. 
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CMM5 Injector Configuration 

The following paragraphs describe the tasks necessary to configure a CMM5 Injector in standalone mode 

(Controller not present). 

 

 

By default each injector is configured to generated power and sync on all four output ports.  If this 

default configuration is satisfactory, there is no need for any configuration of the injector.  It can simply 

be installed and powered up.. 

 

 

When a Controller is present the Injector can be configured entirely from the Controller GUI interface 

and the user should skip this section (Refer to the CMM5 Controller Configuration section for details.) in 

this case the procedures in this section are needed only when upgrading slave Injector firmware.  

 

Install the Device Drivers to Connect Serially to Injector 
from a PC 

 

 

It is only necessary to connect a PC to the injector if it is desired to modify the default configuration of 

the injector. By default the injector provides power and sync on all four outputs.   

Alternatively, the CMM5 Controller module can be used to provide local and remote management of the 

CMM5 Injectors. 

 

Perform the following steps to prepare the control PC for communication with the Injector. This procedure 

must be run before the PC is first connected to the Injector: 

 

 

The procedure assumes that a PC running the Windows OS is used. 

 

NOTE

NOTE

NOTE

NOTE
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Procedure 3   Configure the Control PC  

1  Download the FTDI Virtual COM Port (VCP) drivers from the website below. For ease of 

installation it is recommended to use the setup executable option. 

http://www.ftdichip.com/Drivers/VCP.htm 

2  Extract the setup executable from the zip archive and run it. Follow the setup instructions 

given by the installation wizard. 

3  Connect the PC to the Injector USB port using the cable provided. 

4  The PC detects the presence of the Injector in its USB port and starts the installation of 

the device drivers automatically, as indicated by a pop-up box. 

 

5  Click on the pop-up box to show the detailed installation status. This action is 

recommended to track the progress and to confirm that the installation was successful. 

 

6  The PC begins by installing the FT232R USB UART driver. To speed up the installation 

click ñSkip obtaining driver software from Windows Updateò, then click Yes to confirm. 

 

http://www.ftdichip.com/Drivers/VCP.htm
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7  After installation of the first driver is complete the PC will begin installation of the second 

driver. 

 

8  Verify that both drivers are installed successfully, as indicated by the green check marks in 

the progress window. 

 

Configure the Terminal Emulator 

Perform the following steps to configure the terminal emulator for communication over the Injector CLI 

interface. This procedure must be run whenever the PC is connected to the Injector: 

 

 

The TeraTerm terminal emulator is recommended for this application. The procedure assumes that 

TeraTerm is being installed on a PC running the Windows OS. 

 

Procedure 4   Configure the PC Terminal Emulator  

1  Download and install the latest version of the TeraTerm terminal emulator on the PC. 

2  Run the program and start a serial session to the Injector COM port if it is connected. 

Alternatively, cancel the session to revert to the TeraTerm main window. 

3  From the Setup menu select Terminal.. to open the Terminal setup window. 

NOTE



PMP Synchronization Solutions  User Guide  CMM5 Injector Configuration  

 

PMP-0297 009v000 ( September, 2018 )  2-29  

 

4  Change the Transmit setting under New-line to CR+LF. Also enable the Local Echo setting 

by checking the box. 

 

5  Select Serial Port from the Setup menu to open the Serial port setup window. 

6  Set the Baud rate to 38400 and ensure that the Data, Parity, Stop and Flow control fields 

are set to 8 bit, none, 1 bit and none respectively. 

 

7  Make additional setting changes as desired to customize the emulator configuration (e.g. 

font size, text and background color, etc.). 
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8  It is recommended to save the terminal emulator configuration so that it can be quickly 

restored when needed. This may be done using the Save setupé and Restore setupé 

options in the Setup menu. 

Connect to the CMM5 Injector 

Perform the following steps to connect to the CMM5 Injector CLI interface via the USB port: 

 

 

The TeraTerm terminal emulator is recommended for this application. The procedure assumes that 

TeraTerm is being run on a PC running the Windows OS. 

 

Procedure 5   Connect to the CMM5 Injector  

1  Open the Device Manager on the PC and expand the Ports (COM & LPT) entry. 

 

2  Connect the PC to the Injector USB port using the cable provided. 

 

 

Close any open TeraTerm windows before connecting the Injector. If this is not done then 

the COM port instance may not be created for the Injector. 

 

NOTE

NOTE
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3  Monitor the Device Manager and make a note of the COM port associated with the Injector 

connection. 

 

4  Run the TeraTerm terminal emulator and start a serial session to the Injector COM port. 

 

 

If the COM port assigned to the Injector does not appear in the TeraTerm pull-down list, 

check the applicationôs teraterm.ini configuration file to ensure that the maximum number 

of COM ports is not limited. It is recommended to set the maximum ports to 256. 

 

 

NOTE
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5  Configure the TeraTerm options as described in the Configure the PC terminal emulator 

procedure above. Alternatively if the setup was previously saved, run Restore setupé 

from the Setup menu to recall the settings. 

6  CLI commands may now be sent to the Injector from the TeraTerm window. 

 

 

 

Read and Modify the CMM5 Chassis Name and Port 
Names 

Perform the following steps to read the current Injector chassis name and ODU port names, and modify 

them if desired: 

Procedure 6   Read and Modify the Injector Chassis Name and Port Names  

1  Run the TeraTerm terminal emulator and start a serial session to the Injector COM port. 

2  Execute the following query command to display the current Injector chassis name and 

port names: 

&0mA 
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3  The Injector responds with the current chassis name and port names as shown below: 

 

 

In this example the names have not been changed from the default values. 

 

 

4  To change the chassis name, use the following command format: 

&0n0<New chassis name> 

Where the new chassis name is a string of up to 12 characters in length, with no leading 

or in-between spaces. 

 

 

Leading or in-between spacing may be achieved using underscores. Strings less than 12 

characters long will be padded with trailing underscores. 

 

 

NOTE

NOTE
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5  To change the name of one of the Injector ports, use the following command format: 

&0n#<New port name> 

Where # is in the range 1 through 4, representing ports 1 through 4 respectively 

 

 

In this example four separate commands are run to rename each of the four ports. 

 

 

6  Execute the &0mA command again to verify that the chassis and port names have been 

updated to the new values: 

 

 

NOTE
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CMM5 Controller Configuration 

The following paragraphs describe the tasks necessary to configure the CMM5. The Controller must be 

running version 1.4 or later firmware in order to support all of the functionality described below. In 

addition the master Injector must be upgraded to version 00.21 or later firmware to support the GPS data 

feature. 

Log In 

Perform the following steps to log into the CMM5. 

Procedure 7   Log In to the CMM5  

1  Enter the Username (ñrootò). 

2  Enter your Password. 

 

 

The default password is ñpasswordò. 

 

3  Click ñLoginò. 

 

 

The ñResetò button allows you to clear the password field and retype the password.  It 

does not reset the password to default. 

 

 

Change Password 

Perform the following steps to change your password on the CMM5 Controller. 

 

 

NOTE

NOTE

NOTE
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The Controller username defaults to ñrootò and cannot be changed by the operator. 

 

 

WARNING!  
There is no method to recover a lost password on a CMM5 controller 

 

 

 

Procedure 8   Change Password on CMM5  

1  From the System screen, select Administration. 

2  Enter your new password in the ñPasswordò field. 

3  Type your new password again in the ñConfirmationò field. 

4  Click ñSave & Applyò. 

5  Use your new password the next time you log into the CMM5. 

 

 

View and Configure Network Interfaces 

The Network page includes four tabs, Interfaces, Static Routes, Firewall and Diagnostics. The Interfaces 

tab is used to configure the Controller Ethernet interface. This screen displays the status of an existing 

interface: 

¶ Uptime 

¶ MAC address 
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¶ IPv4 address 

¶ Rx packets 

¶ Tx packets 

 

 

You can perform the following actions from this screen: 

¶ Connect 

¶ Stop 

¶ Edit 

¶ Delete 

¶ Add new interface 

 

By default the Controller is provisioned with a single Ethernet interface which is configured to use DHCP 

to assign an IP address. If your network does not support DHCP you must configure a static IP address 

on the Controller. This can be done in either of two ways: edit the existing interface or add a new 

interface. 

Reconfigure an Existing Network Interface 

Perform the following steps to reconfigure the default network interface on the Controller. The same 

procedure can also be used to change the configuration on any provisioned interface at a later date: 

 

 

This procedure is written assuming that an IPv4 address will be used. If the interface is to be configured 

as IPv6 then the IPv6 address, IPv6 gateway and IPv6 routed prefix fields will need to be entered 

instead. 

 

Procedure 9   Reconfigure an Existing Network Interface  

1  Log into the Controller GUI using your password. 

NOTE
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2  From the Interfaces tab under the Network page, click the Edit button to edit the 

configuration of an existing interface. 

 

3  From the Protocol pull-down menu select Static address.  

 

4  Click the Switch Protocol button to confirm the change from DHCP to Static address. 

 



PMP Synchronization Solutions  User Guide  CMM5 Controller Configuration  

 

PMP-0297 009v000 ( September, 2018 )  2-39  

 

5  Enter the desired static IP address in the IPv4 address field. 

 

6  Choose the preferred IPv4 netmask from the pull-down menu. Alternatively select ï 

custom ï and enter a custom mask, if desired.  

 

7  Enter the IPv4 gateway address. 

 

8  Click Save & Apply to save the newly entered configuration. 
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9  Log into the Controller at the newly configured static IP address and initiate a reboot from 

the System page. 

 

 

After applying the configuration the Controller will be accessible at the new static IP 

address but will no longer be reachable from the fallback IP address. After the reboot it 

can be accessed using either the new static IP or the fallback IP. 

 

Configure a New Network Interface 

Perform the following steps to configure a new network interface on the Controller: 

 

 

This procedure is written assuming that an IPv4 address will be used. 

 

Procedure 10   Configure a New Network Interface  

1  Log into the Controller GUI using your password. 

2  From the Interfaces tab under the Network page, click the Add new interfaceé button to 

add a new interface. 

 

3  On the Create Interface page enter the chosen name for the new interface. 

 

NOTE

NOTE
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4  Select the protocol from the pull-down menu. 

 

5  Select the eth0 interface to associate the new interface with the Controller Ethernet 

adapter. 

 

6  Click Submit to create the new interface. 

7  Enter the desired static IP address in the IPv4 address field. 

 



PMP Synchronization Solutions  User Guide  CMM5 Controller Configuration  

 

PMP-0297 009v000 ( September, 2018 )  2-42  

 

8  Choose the preferred IPv4 netmask from the pull-down menu. Alternatively select ï 

custom ï and enter a custom mask, if desired. 

 

9  Enter the IPv4 gateway address. 

 

10  Click Save & Apply to save the newly entered configuration. 

11  Log into the Controller at the new static IP address to confirm it was successfully added to 

the Controller network configuration. 

 

 

The Controller remains accessible on the fallback IP address (169.254.1.1). If the 

Controller is not accessible at the new IP address, check the Uptime field for the new 

interface to ensure it is incrementing. If it is not, click the Connect button to initialize it. 

NOTE
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Configure System Properties and Time Synchronization 

The System page includes five tabs, System, Administration, SNMP, Backup / Flash Firmware and 

Reboot. The System tab is used to configure the System Properties and the Time Synchronization. From 

the System screen, you can perform the following: 

 

¶ Set the Hostname 

¶ Set the Timezone 

¶ Synchronize the Local Time with the browser 

¶ Configure operation as an NTP client or server 

¶ Configuration operation with UGPS 

 

When first booted up the Controllerôs local time display will revert to the last value saved in flash memory. 

To show the correct time it is necessary to synchronize it to your browser time, or preferably to configure 

the Controller to use either an NTP server or the GPS data provided by the UGPS module as a time 

source. 

 

 

 

Configure System Properties 

Perform the following steps to configure the System Properties on the Controller: 

Procedure 11   Configure the System Properties  

1  Log into the Controller GUI using your password. 
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2  From the System tab under the System page, enter the desired Hostname. 

 

3  Select the local timezone from the Timezone pull-down menu. 

 

 

The Controller defaults to UTC time. The available time zones are listed by region followed 

by the  city or country. 

 

 

4  Click Save & Apply to save the configured settings. 

NOTE
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5  The Controller local time may be synchronized with your browser by clicking the Sync with 

browser button. 

 

 

It is suggested that synchronization with the browser time is used only as a temporary 

means to set the local time until the Controller is configured to use either an NTP server or 

GPS data as a synchronization source, as described in the procedures below. These 

sources are tracked continuously and will maintain a more accurate local time setting. 

 

 

 

Configure GPS Time Synchronization 

Perform the following steps to configure Local Time on the Controller to be synchronized to the GPS data 

sourced from the UGPS module: 

Procedure 12   Configure GPS Time Synchronization  

1  Log into the Controller GUI using your password. 

NOTE
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2  From the System tab under the System page, check the Verify GPS Message Checksum 

box. 

 

 

Checking this box will cause the controller to verify that the checksum is correct for each 

GPS message that is received from the UGPS module. A count of invalid messages is 

kept and may be used for troubleshooting purposes. 

 

 

3  Click the GPS button to select GPS as the source for local time synchronization. 

 

NOTE
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4  Check the Enable Time Sync using GPS Data box. This checkbox appears when the GPS 

synchronization source is selected. 

 

5  Click Save & Apply to save the newly entered configuration. 

6  After a short time the Local Time display will be synchronized with the GPS time from the 

UGPS module.  

 

 

Configure NTP Time Synchronization 

Perform the following steps to configure Local Time on the Controller to be synchronized to an NTP 

server.  Note that as of this version of CMM5 firmware, the use of the CMM5 Controller as an NTP server 

is not supported.: 

Procedure 13   Configure NTP Time Synchronization  

1  Log into the Controller GUI using your password. 
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2  Click the NTP button to select an NTP server as the source for local time synchronization. 

 

3  Check the Enable NTP client button to configure the Controller as an NTP client. 

 

 

Depending on the circumstances the Enable NTP client box may already be checked. 

 

 

NOTE
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4  Delete any unneeded rows in the NTP server candidates list by clicking the red óXô next to 

each row. In this example only one server is to be configured so three rows are deleted. 

 

 

Deleting the unused rows is not mandatory, but removes unnecessary clutter from the 

NTP server candidates list. 

 

 

5  Enter the IP address of each NTP server to be configured in the candidates list. 

 

6  Click Save & Apply to save the newly entered configuration. 

NOTE
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7  After a short time the Local Time display will be synchronized with the NTP time from the 

NTP server.  

 

 

Configure SNMP 

The CMM5 Controller incorporates an SNMP agent which supports the following remote management 

capabilities: 

¶ Querying of CMM5 configuration parameters via the SNMP GetRequest 

¶ Querying of CMM5 basic performance measurements via the SNMP GetRequest 

¶ Sending of unsolicited trap notifications in response to detection or clearing of various state changes 

and error conditions 

¶ SNMP v2c and v3 protocols 

 

 

Remote modification of CMM5 configuration parameters via the SNMP SetRequest is not supported. 

 

Configuration of SNMP operations is accomplished from the SNMP tab on the System GUI page. 

Basic SNMP Configuration 

The basic SNMP configuration includes the following settings: 

¶ SNMP protocol version 

¶ Default port numbers for queries and trap notifications 

¶ SNMP accessing IP address list 

¶ SNMP trap IP address list 

¶ Sync status trap enable 

¶ Site information 

NOTE
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Perform the following steps to configure the basic SNMP settings: 

Procedure 14   Basic SNMP  Configuration  

1  Log into the Controller GUI using your password. 

2  Choose the desired SNMP protocol version from the SNMP Version pull-down menu. The 

available options are SNMPv2c Only, SNMPv3 Only, or SNMPv2c and SNMPv3. 

 

 

If the SNMPv2c and SNMPv3 option is selected the Controller will respond to a 

GetRequest sent with either protocol version, but trap notifications will be sent using only 

the only SNMPv3 protocol. 

 

 

3  Change the Default Port and Trap Port, if desired. 

 

 

Under most circumstances the default settings can be used. The port numbers must 

match the configuration of the tool used to send SNMP queries and receive query 

responses and trap notifications. 

 

 

NOTE

NOTE
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4  Configure the IP addresses and associated subnet masks in the Accessing IP list, if 

desired. Each row defines a range of IP addresses containing the specified IP address 

and constrained by the associated mask. A maximum of 10 IP addresses and subnets are 

supported. 

 

 

If no IP addresses are specified then the Controller will respond to SNMP queries from 

any valid IP address. If an address is entered without a mask then it defines a single IP 

address (effectively defaulting to a /32 mask). 

 

 

5  Enter the IP address of each trap received to be configured in the Trap Addresses list. A 

maximum of 10 IP addresses are supported. 

 

 

If no IP addresses are specified then the Controller will not send any trap notifications. 

 

 

NOTE

NOTE
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6  Click the Enable button in the Trap Enable section to turn on Sync Status trap 

notifications, if desired. 

 

7  Enter the Site Name, Site Contact and Site Location details in the Site Information section. 

 

8  Click Save to save the newly entered configuration. 

Configure SNMPv2c Operation 

Perform the following steps to configure the Controller for SNMPv2c operation: 

Procedure 15   Configure SNMPv2c Operation  

1  Log into the Controller GUI using your password. 

2  Check that the SNMPv2c protocol is selected in the SNMP Version pull-down menu. 

Either the SNMPv2c Only or the SNMPv2c and SNMPv3 option may be used. 

 

 

If the SNMPv2c and SNMPv3 option is selected the Controller will respond to a 

GetRequest sent with either protocol version, but trap notifications will be sent using only 

the SNMPv3 protocol. 

 

 

NOTE
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3  Set the SNMP Community String 1 value and Permissions. Typically this is configured as 

the read/write community string that is used for remote network management. 

 

 

The Controller does not support SNMP write operations. The Read/Write option for 

community string 1 is provided to maintain consistency with other Cambium Networks 

platforms. 

 

 

4  Set the SNMP Community String 2 value. This is typically configured as the read only 

community string. 

 

5  Click Save to save the newly entered configuration. 

Configure SNMPv3 Operation 

Perform the following steps to configure the Controller for SNMPv3 operation: 

Procedure 16   Configure SNMPv3 Operation  

1  Log into the Controller GUI using your password. 

NOTE
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2  Check that the SNMPv3 protocol is selected in the SNMP Version pull-down menu. Either 

the SNMPv3 Only or the SNMPv2c and SNMPv3 option may be used. 

 

 

If the SNMPv2c and SNMPv3 option is selected the Controller will respond to a 

GetRequest sent with either protocol version, but trap notifications will be sent using only 

the SNMPv3 protocol. This configuration is less secure than the SNMPv3 Only option. 

 

 

3  Configure the EngineID string if the default value is not being used. Enter a string of 

between 1 and 27 characters in length. 

 

 

The Controller automatically generates an EngineID string based on its MAC address, but 

a custom value can be entered to override this default value if required. 

 

 

4  Select the SNMP authorization and privacy security settings from the SNMPv3 Security 

Level pull-down menu. The available options are as follows: noAuth, noPriv; Auth, noPriv; 

Auth, Priv.  

 

NOTE

NOTE
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5  Set the protocols to be used for authentication and privacy, if these security levels were 

enabled during the previous step. Available protocol options for authentication are MD5 

and SHA. Privacy protocol options are DES and AES. 

 

6  Configure the SNMPv3 Read-Only User and Read/Write User details. For each user enter 

the username and specify the authentication key and privacy key if these security levels 

are to be enabled. 

 

 

The Controller gives the option to disable the Read/Write User if preferred. Because the 

Controller does not support SNMP write operations, doing so has the sole effect of 

blocking the use of the Read/Write Username for SNMPv3 transactions. 

 

 

NOTE
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7  Up to three additional users may be configured if required. Enter the username for each 

user and enable or disable the read/write mode as desired. Also specify the authentication 

keys and privacy keys, if applicable. 

 

8  Select the trap behavior from SNMPv3 Trap Configuration pull-down menu. Available 

options are Disabled, Enabled for Read-Only User, and Enabled for Read/Write User. The 

choice of enabled option determines if the Controller will use the read-only username or 

the read/write username when sending trap notifications.  

 

9  Click Save to save the newly entered configuration. 
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Configure Injectors 

The Injectors may be configured from the CMM5 tab on the Services page. From the CMM5 screen, you 

can perform the following: 

 

¶ Discover new or replacement Injectors 

¶ Set the chassis name for each Injector 

¶ Set the port name for each ODU port 

 

When first powered on the Controllerôs will check for connected Injectors and populate the CMM5 tab 

with each chassis detected. The Injector which is connected directly to the Controller via the USB cable 

is automatically assigned as the master Injector and is shown at the top of the Injector table. Additional 

daisy-chained Injector modules are designated as slave Injectors and are shown on successive rows in 

the table. 

 

 

The order in which the slave Injectors are shown on the CMM5 screen is determined by the Controller 

and does not necessarily match the daisy-chain connection sequence. 

 

 

 

Discover Injectors 

In the event that changes are made to the physical inventory of Injectors connected to the Controller, a 

command must be run to rediscover the connected modules. This is required when any of the following 

scenarios applies: 

 

¶ Expansion - adding a new slave injector to the CMM5 

¶ Replacement ï swapping an existing Injector with a new module (e.g. due to hardware failure) 

¶ Deletion ï removing an unused slave Injector from the CMM5 

 

NOTE
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Discovery may also be necessary during initial deployment of the CMM5 if the Controller is powered on 

before all of the Injectors are connected. Perform the following steps to discover or rediscover the 

Injectors connected to the Controller: 

 

Procedure 17   Discover Injectors  

1  Log into the Controller GUI using your password. 

2  Add, delete or replace the Injectors connected to the Controller as required. Power down 

any units to be removed, before disconnection. Install the new or replacement unit, if 

applicable, and reconnect the cables as needed before applying power to the module. 

3  On the CMM5 screen, click the Force Discover button to start the discovery process on 

the Controller. 

 

4  The Controller starts a scan to identify all connected Injector modules. This process takes 

a few seconds to complete, during which time the Controller displays a message indicating 

that the command is in progress. 
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5  When the command execution is complete the CMM5 screen is refreshed to show all 

discovered Injectors. In this example a new slave Injector has been added. 

 

6  If a new or replacement Injector has been added it may now be configured as needed. 

Configure the Injector Chassis and Port Names 

Perform the following steps to configure the System Properties on the Controller: 

Procedure 18   Configure Injector Chassis and Port Names  

1  Log into the Controller GUI using your password. 

2  From the CMM5 tab under the Services page, enter the desired chassis name for each 

Injector. The name can be a string up to 12 characters in length, with no spaces. 

 

 

Any characters following a space are ignored by the Controller and will be discarded. It is 

recommended to use underscore characters to separate groups of characters if desired. 

Strings of less than 12 characters in length will be automatically padded with underscores 

by the Controller upon saving. 

 

 

 

NOTE
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3  Enter the desired name for the four ODU ports on each Injector. 

 

 

As above, the name for each port can be a string up to 12 characters in length, with no 

spaces. Underscores may be used to separate groups of characters. 

 

 

 

4  Click Save to save the new chassis and port names. 

 

5  The new chassis and port names are displayed on the CMM5 tab. Note that Controller has 

added underscores to the end of the chassis names and slave Injector port names to meet 

the 12 character length requirement. 

 

NOTE
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Backup and Restore Configuration 

The Controller offers the ability to archive the configuration in the form of a backup file. The file may be 

used to restore the saved configuration at a later date. 

 

 

The backup file preserves only the Controller configuration. The Injector configuration, which includes 

the chassis and port names as well as the current ODU port states, is stored on the Injector and is not 

archived in the Controller backup file. 

Backup Configuration 

Perform the following steps to save a backup file for the current Controller configuration: 

NOTE
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Procedure 19   Backup Controller Configuration  

1  From the Backup / Flash Firmware tab on the System screen, click the Generate archive 

button to create the backup file. 

 

2  Save the backup file to a suitable location. 

 

 

The process for saving the backup file may vary depending on your browser settings. 

 

 

3  The Controller backup file is saved as a gzip archive. The default file name includes a date 

stamp for ease of identification. 

  

NOTE
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Restore Configuration 

Perform the following steps to restore the Controller configuration from a previously archived backup file: 

Procedure 20   Restore Controller Configuration  

1  From the Backup / Flash Firmware tab on the System screen, click the Choose File button 

in the Backup / Restore section of the page. 

 

2  Select the archived backup file to be restored. 
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3  Confirm that the chosen backup file name is visible next to the Choose File button and 

click the Upload archive button to apply the saved configuration to the Controller. 

 

4  The Controller reboots to apply the archived configuration from the backup file. 

 

5  Log back into the Controller using your password and confirm that the archived 

configuration has been restored. 
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CMM5 Injector Operation 

The following paragraphs describe the operating procedures for a CMM5 Injector in standalone mode 

(Controller not present). 

 

 

When a Controller is present the Injector operations can be run entirely from the Controller GUI 

interface. (Refer to the CMM5 Controller Operation section for details.) 

Blink the CMM5 Injector LEDs 

Perform the following steps to cause the Injector port LEDs to blink: 

 

 

This procedure can be used to quickly verify communication with the Injector. 

 

NOTE

NOTE
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Procedure 21   Blink the Injector LEDs  

1  Run the TeraTerm terminal emulator and start a serial session to the Injector COM port. 

2  Execute the following query command to blink the Injector LEDs: 

&0w 

 

3  The green and red LEDs will illuminate for one second on each of the four ODU ports will 

illuminate for one second. 

Figure 16   Injector ODU Port LEDs Illuminated  

 

Read the CMM5 Injector Status 

Perform the following steps to read the current status of the Injector: 

Procedure 22   Read the Injector Status  

1  Run the TeraTerm terminal emulator and start a serial session to the Injector COM port. 

2  Execute the following query command to read the Injector status: 

&0qA 

3  The Injector responds with the current status as shown below: 
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4  The Injector type (56V or 29V), chassis temperature, sync status and power supply status 

are shown on the second and third rows: 

 

5  The remaining four rows detail the status for each power port, including the port status, 

voltage and power drain, fault status and fault count, as described in the key below: 

¶ Port status: 

o S = power and sync enabled 

o E = power enabled, sync disabled 

o D = power and sync disabled 

¶ Fault status: 

o 1 = fault condition present 

o 0 = normal status (no fault) 

¶ Fault count: 

o 0 - 3 = number of  faults recorded since last port reset 

 

 

Read and Modify the CMM5 Injector Parameters 

Perform the following steps to read the current parameter values from the Injector, and modify them if 

desired: 

Procedure 23   Read and Modify the Injector Parameters  

1  Run the TeraTerm terminal emulator and start a serial session to the Injector COM port. 
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2  Execute the following query command to read the Injector parameters: 

&0p 

3  The Injector responds with the current parameter settings as shown below: 

¶ There are 20 parameters in total, of which the first 8 are settable by the user 

¶ Three values are shown on each row, representing the current parameter setting, 

the minimum value, and the maximum value in the range respectively 

¶ Parameters 1 through 4 represent the power states for each of the 4 ODU ports 

o +0001 = enabled 

o +0000 = disabled 

¶ Parameters 5 through 8 represent the sync states for the 4 ODU ports 

o +0001 = enabled 

o +0000 = disabled 

 

4  To enable power on one of the Injector ports, use the following command format: 

&0p##,0001 

Where ## is in the range 01 through 04, representing ports 1 through 4 respectively 
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5  To disable power on one of the Injector ports, use the following command format: 

&0p##,0000 

Where ## is in the range 01 through 04, representing ports 1 through 4 respectively 

 

6  To enable sync on one of the Injector ports, use the following command format: 

&0p##,0001 

Where ## is in the range 05 through 08, representing ports 1 through 4 respectively 

 

7  To disable sync on one of the Injector ports, use the following command format: 

&0p##,0000 

Where ## is in the range 05 through 08, representing ports 1 through 4 respectively 

 

 

Display the CMM5 Injector Serial Number 

Perform the following steps to view the serial number of the Injector: 

Procedure 24   Display the Injector Serial Number  

1  Run the TeraTerm terminal emulator and start a serial session to the Injector COM port. 

2  Execute the following query command to display the Injector serial number: 

&0s 
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3  The Injector responds with its serial number. The chassis name and current status are 

also shown. 
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CMM5 Controller Operation 

The following paragraphs describe the operating procedures for a CMM5 Controller operating with one or 

more Injectors. 

View Controller Status 

The Status page includes three tabs, Overview, Firewall and Routes. These tabs provide information 

about the Controller and its network connection. 

Status ï Overview 

The Overview tab shows the basic system status. Important information displayed on this screen 

includes the following: 

¶ Firmware Version ï the firmware version currently running on the Controller 

¶ Uptime ï time that the Controller has been running since the last reboot or power cycle 

¶ Network Information ï basic network connection configuration and connection uptime 

 

 

Status ï Firewall 

The Status ï Firewall screen displays the current firewall configuration for either IPv4 or IPv6, depending 

on which sub-tab is selected. The firewall policies and traffic data may be viewed on this screen. 
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Status ï Routes 

The Status ï Routes screen displays the routing rules currently in effect. 

 

Controller System Operations 

The System page includes five tabs, System, Administration, SNMP, Backup / Flash Firmware and 

Reboot. These tabs provide information about the Controller and its network connection. Use of the 

System, Administration, and SNMP tabs is described in the CMM5 Controller Configuration section while 

the Backup / Flash Firmware tab is covered in the CMM5 Firmware Upgrade section. 

System ï Reboot 

The Reboot tab allows the operator to manually reboot the Controller. Perform the following steps to 

reboot the Controller: 

 

 

The configuration on both the Controller and the Injectors is preserved through the reboot and there is 

no interruption to the Injector operation. 

NOTE
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Procedure 25   Reboot the Controller  

1  From the System screen, select Reboot. 

2  Click the Perform reboot button to initiate the reboot. 

 

3  The Controller indicates that the reboot is in progress. 

 

 

The reboot process takes approximately 30 seconds to complete. 

 

 

4  Log into the Controller as root using your password. 

 

 

Controller Services 

The Services page includes two tabs, CMM5 and GPS. The CMM5 tab shows the current state of each 

connected Injector in a table format, with the master module occupying the top row and the slave units on 

successive rows below. The chassis state and the status of each of the four ODU ports are displayed for 

each Injector. In the example below the Controller is connected to two Injectors, one master and one 

slave: 

NOTE
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Control of the ODU port power and sync states is also possible from this tab. 

 

The GPS tab shows the GPS data received from the UGPS module, and includes the following 

information: 

¶ Current UTC time 

¶ Location expressed as latitude, longitude and altitude. A horizontal accuracy estimate is also 

displayed 

¶ The number of GPS satellites visible (Satellites In View) and the number currently being tracked 

(Satellite Count) 

¶ The receiver tracking mode (e.g. 2D FIX, 3D FIX) 

¶ A count of GPS messages received with an invalid CRC field (Invalid Message Count) 

¶ UGPS receiver information, including the model number, capability (GPS Only or GPS + 

GLONASS), software version, revision and date. 

 

 

The Invalid Message Count field is active only when the Verify GPS Message Checksum box is 

checked in the Time Synchronization configuration section of the System tab. 

 

NOTE
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Identify a Chassis (Blink) 

In larger CMM5 configurations with multiple Injectors it is helpful to be able to identify which physical 

Injector module corresponds to each chassis displayed on the CMM5 Services tab. A chassis 

identification function is provided for this purpose. Perform the following steps to identify a chassis: 

 

 

The order in which the slave Injectors are shown on the CMM5 screen is determined by the Controller 

and does not necessarily match the daisy-chain connection sequence. 

 

Procedure 26   Identify a Ch assis  

1  From the CMM5 tab screen, click the Blink button corresponding to the chassis to be 

identified.  

 

NOTE
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2  The green and red LEDs for the four ODU ports on the selected chassis will light for one 

second, allowing the physical Injector to be identified. 

Figure 17   Injector ODU Port LEDs Illuminated  

 

 

View Chassis Information and Status 

The Chassis Information section of the CMM5 tab shows the chassis name, serial number and current 

firmware version for each Injector connected to the Controller. A chassis letter is also displayed (ñAò 

through ñHò), and is used by the Controller firmware to uniquely identify each physical chassis. 

 

The Chassis Information section of this tab also displays the chassis type (56V or 29V), current 

temperature, and the status of the sync signal input and the redundant power supply inputs (PS1 and 

PS2). The sync and power supply status indicators display either ñOKò ( present) or ñNPò (not present). 

The sync, power supply and temperature information is updated automatically every few seconds as the 

display refreshes. 



PMP Synchronization Solutions  User Guide  CMM5 Controller Operation  

 

PMP-0297 009v000 ( September, 2018 )  2-78  

 

 

View ODU Port Status 

Status information for each ODU port is shown in table form to the right of the Chassis Information 

section of the CMM5 tab. The power and sync states are displayed in two color-coded columns, ON with 

a green background representing the enabled state and OFF with a red background corresponding to the 

disabled state. If the power for a particular port is disabled then the sync status will be shown with a gray 

background to indicate the sync state that would be applied if the port was enabled. 

 

 

When the port power is disabled (ñOFFò) the sync signal will not be generated even if the sync state is 

enabled (ñONò). 

 

 

The two rightmost columns show the current ODU port voltage and power drain measurements. This 

information is updated automatically every few seconds as the display refreshes. 

NOTE
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Query Chassis and ODU Port Status 

The chassis information and ODU port status shown on the CMM5 tab is updated automatically every 

few seconds. It is also possible to initiate a query manually using the Query and Query All commands. 

These commands can be useful to ensure that the data displayed is being updated. Perform the following 

steps to execute a query operation: 

Proce dure 27   Query Chassis and ODU Port Status  

1  To query the status for an individual Injector, click the Query button for the corresponding 

chassis on the CMM5 tab. 

 

2  The chassis information and ODU port status information for the selected chassis is 

updated. 

 

 

Generally the displayed information is refreshed with minimal delay, but on occasion the 

Controller may briefly show a message indicating that the command is in progress. 

 

NOTE
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3  To query the status for all connected Injectors at the same time, click the Query All button. 

 

4  The chassis information and ODU port status information for all connected Injectors is 

updated. This process takes a few seconds to complete, during which time the Controller 

displays a message indicating that the command is in progress. 

 

 

Modify ODU Port Status 

The CMM5 tab is also used to modify the power and sync states of the ODU ports. Perform the following 

steps to enable or disable power or sync on a given port: 
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Procedure 28   Modify ODU Port Status  

1  To enable or disable the power to an ODU port, click the center of the Port Status box on 

the CMM5 tab corresponding to the chosen port. In the example below power is to be 

disabled on port 3 of the master Injector. 

 

 

You must click directly on the text within the box in order for the command to take effect. 

 

 

2  The Port Status and Sync Status boxes will change to yellow for a few seconds while the 

command executes. 

 

 

Additional commands cannot be run from this screen while the current command is in 

progress. 

 

 

NOTE

NOTE
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3  Once the command is completed, the Port Status box for the selected port will change to 

ñOFFò (red) or ñONò (green) as applicable. 

 

 

A gray background is displayed for the sync status of the disabled port, indicating the sync 

state that would be in effect if the port power was enabled. 

 

 

4  To enable or disable the sync signal to an ODU port, click the center of the Port Status 

box on the CMM5 tab corresponding to the chosen port. In the example below sync is to 

be disabled on port 2 of the slave Injector. 

 

 

The sync state can only be changed if the power is currently enabled (Port Status is ñONò) 

for the selected port. 

 

 

NOTE

NOTE
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5  The Port Status and Sync Status boxes will change to yellow for a few seconds while the 

command executes. 

 

 

Additional commands cannot be run from this screen while the current command is in 

progress. 

 

 

6  Once the command is completed, the Sync Status box for the selected port will change to 

ñOFFò (red) or ñONò (green) as applicable. 

 

 

Change GPS Measurement Units 

By default the altitude and horizontal accuracy measurements on the GPS tab are given in meters. 

Perform the following steps to change the units: 

NOTE
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Procedure 29   Change GPS Measurement Units  

1  To change the measurement units used for GPS altitude and horizontal accuracy, select 

the desired units from the Units pull-down menu at the bottom of the GPS screen. 

Available selections are Feet or Meters. 

 

2  After a few seconds the Altitude and Horizontal Accuracy fields will be displayed in the 

chosen units. 

 

 

During the transition to the new units the measurement fields may briefly display no data. 

 

 

 

NOTE
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Controller Network Operations 

The Network page includes four tabs, Interfaces, Static Routes, Firewall and Diagnostics. Provisioning 

and editing of the network interfaces using the Interfaces page is covered in the Controller Configuration 

section of this document. The Static Routes and Firewall tabs can be used to view details about the 

network configuration of the Controller, while the Diagnostics tab supports basic troubleshooting tools. 

View and Add Static Routes 

The Static Routes tab shows the IPv4 or IPv6 static routes configured on the Controller, if any are 

present. New static routes can also be provisioned from this screen. 

 

 

It is not expected that the operator would need to add static routes for normal CMM5 operation. 

 

 

View and Modify Firewall Settings 

The Firewall tab shows details of the current Controller firewall configuration on the Controller. There are 

four sub-tabs on this screen: General Settings, Port Forwards, Traffic Rules and Custom Rules. The 

following modifications may be made to the firewall configuration: 

¶ Basic firewall settings 

¶ Add, edit and delete zones 

¶ Add, edit and delete traffic rules 

¶ Configure router ports and port forwarding rules 

¶ Configure source NAT 

¶ Define custom rules 

 

 

It is not expected that the operator would need to edit the firewall settings for normal CMM5 operation. 

 

NOTE

NOTE
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Diagnostic Utilities 

The Diagnostics tab provides several utilities for network troubleshooting on the Controller. The following 

diagnostic operations are available: 

¶ Ping 

¶ Traceroute 

¶ NS lookup 

Perform the following steps to use one of the diagnostic utilities: 

Procedure 30   Run Diagnostic Utilities  

1  Enter the desired IP address in the field corresponding to the diagnostic operation to be 

performed. In the example below the ping tool is selected: 

 

2  Click the appropriate button to run the utility. 
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3  The results of the operation are displayed on the Diagnostic screen upon completion: 

 

4  Once you have selected an image, click Flash Image to upload it to the controller. This will 

take a few seconds to complete. 

5  After the controller uploads the selected image file the Flash Firmware ï Verify screen is 

displayed. 

Logout and Shutdown Operations 

The Controller offers two additional functions on the main page, Logout and Shutdown. Both functions 

take effect immediately and should be used with caution. 

Logout 

The Logout function will end the current session and log out the user. The Controller will return directly to 

the login screen: 

 

Shutdown 

The Shutdown function performs a graceful shutdown of the Controller in preparation for powering off. 

This function should be always be executed prior to disconnection of the power supply in order to guard 

against potential corruption of the file system. The operator should wait least one minute after performing 

the shutdown before disconnecting the power. 

 

Caution: the Controller must be power cycled in order to boot up after the shutdown function is invoked. 

This will generally require a site visit.  

 



PMP Synchronization Solutions  User Guide  CMM5 Controller Operation  

 

PMP-0297 009v000 ( September, 2018 )  2-88  

 

 

CMM5 Error Conditions 

The Controller tracks various error conditions which may occur on the connected Injectors and displays 

warning notifications as appropriate. Common error conditions are described in the following paragraphs. 

Master Injector Communications Lost 

The Controller periodically checks communications with the Master Injector. If communications are lost, 

the Controller GUI will display an error message as shown below: 

 

This condition may be caused by a loss of power to the Master Injector or by an internal hardware fault. 

Slave Injector Communications Lost 

The Controller periodically checks communications with any Slave Injectors that are present in the CMM5 

configuration. If communications are lost, the data for the affected Injector(s) will be grayed out in the 

Controller CMM5 Services tab, as shown below: 

 

 

 

Commands cannot be initiated on the affected Slave Injector(s) when the Controller indicates that 

communication has been lost. 

NOTE
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