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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 ch anges. 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 publication m ay contain
references to, or information about Cambium products (machines and programs), programming, or
services that are not announced in your country. Such references or information must not be

construed to mean that Cambium intends to announce such Cam bium products, programming, or
services in your country.

Copyrights

This document, Cambium products, and 3 ™ Party software products described in this document
may include or describe copyrighted Cambium and other 3 'Y 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 3 ™ 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, it s licensors, or the 3 ™ Party software supplied material contained in the Cambium
products described in this document may not be copied, reproduced, reverse 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

Cambium and its supplier(s) spec ifically disclaim any express or implied warranty of fithess for any
high risk activities or uses of its products including, but not limited to, the operation of nuclear
facilities, aircraft navigation or aircraft communication systems, air traffic control , life support, or
tb"ml kp pvpagbjp %- EnyHigh RBKipuhautRopized, i& made at your own risk and
you shall be responsible for any and all losses, damage or claims arising out of any High Risk Use.

© 2018 Cambium Networks Limited . All Rig hts Reserved.
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About This User Guide

This guide describes the planning, installation , configuration and operation of the Cambium
PTP 550 Series of point -to-point wireless Ethernet bridges. It is intended for use by the system
designer, system installer and system administrator.

For radio network design , refer to the following chapters:

1 Chapter 1: Product description

1 Chapter 2: System hardware

1 Chapter 3: System planning

1 Chapter 4: Legal and regulatory information

For radio equipment installation , refer to the following chapter:

1 Chapter 5: Installation

For system configuration, monitoring and fault  -finding , refer to the foll owing chapter:
1 Chapter 6: Configuration and alignment

Contacting Cambiumdetworks

Support website : http://www.cambiumnetworks.com/support
Main website : http://www.cambiumnetworks.com

Sales enquiries : solutions@cambiumnetworks.com
Support enquiries : support@cambiumnetworks.com
Telephone number list: http://www.cambiumnetworks.com/contact
Address : Cambium Networks Limited,

Linhay Business Park,
Eastern Road,
Ashburton,

Devon, UK,

TQ13 7UP

Purpose

Cambium Networks Point -To-Point (PTP) documents are intended to instruct and assist
personnel in the operation, installation and maintenance of the Cambi um PTP equipment and
ancillary devices. It is recommended that all personnel engaged in such activities be properly
trained.

Cambium disclaims all liability whatsoever, implied or express, for any risk of damage, loss or
reduction in system performance ari  sing directly or indirectly out of the failure of the customer,
or anyone acting on the customer's behalf, to abide by the instructions, system parameters, or
recommendations made in this document.
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About This User Guide Important regulatory information

Cross references

References to external publications are s hown in italics. Other cross references, emphasized in
blue text in electronic versions, are active links to the references.

This document is divided into numbered chapters that are divided into sections. Sections are
not numbered, but are individually nam  ed at the top of each page, and are listed in the table of
contents.

Feedback

We appreciate feedback from the users of our documents. This includes feedback on the
structure, content, accuracy, or completeness of our documents. Send feedback to
support@cambiumnetworks.com
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Important regulatory information

The PTP 550 product is certified as an unlicensed device in frequency bands where it is not
allowed to cause interference to licensed services (called pri  mary users of the bands).

USAspecific information

C Caution
This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions:

1 This device may not cause harmful interference, and

1 This device must accept any interference received, including interference that may
cause undesired operation.

The USA Federal Communications Commission (FCC)  requires manufacturers to implement
special features to prevent interference to radar systems that operate in the band 5470 MHz to
5725 MHz. These features must be implemented in all products able to operate outdoors in th is
band.

Manufacturers must ensure that such radio products cannot be configured to operate outside
of FCC rules; specifically it must not be possible to  disable or modify the radar protection
functions that have been demonstrated to the FCC.

Other variants of the PTP 550 are available for use in the rest of the world, but these variants
are not supplied to the USA  except under strict controls, when they a  re needed for export and
deplo yment outside the USA.

Canadaspecific information

C Caution
Qefp absf > b 1 jmifbp tf ge-exenipaRSHsq@perati@isk * a N «
subject to the following two conditions:

(1) This device may not cause interference; an d

(2) This device must accept any interference, including interference that may cause
undesired operation of the device.

Industry Canada requires manufacturers to implement special features to prevent interference
to weather radar systems that operate in  the band 5600 MHz to 5650 MHz. These features must
be implemented in all products able to operate outdoors in the band 5470 MHz to 5725 MHz.

Manufacturers must ensure that such radio products cannot be configured to operate outside
of IC rules; specifical ly it must not be possible to disable or modify the radar protection
functions that have been demonstrated to  IC.

Page 3
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About This User Guide Important regulatory information

In order to comply with these  IC requirements, Cambium supplies variants of the PTP 550 for
operation in Canada. In particular, operation of r adio channels overlapping the band 5600 MHz
to 5650 MHz is not allowed and these channels are permanently barred.

In addition, other channels may also need to be barred when operating close to weather radar
installations.

Other variants of the PTP 550 are available for use in the rest of the world, but these variants

are not supplied to Canada except under strict controls, when they are needed for export an d
deployment outside Canada.

Renseignements specifigues au Canada

C Attention
Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux
appareils radio exempts de licence. L'exploitation est autorisée aux deux conditions
suivantes :

(1) l'appareil ne doit pas produire de brouillage, et

(2) l'utilisateur de I'appareil doit accepter tout b rouillage radioélectrique subi, méme si
le brouillage est susceptible d'en compromettre le fonctionnement.

Fkarpgov @k~a %F@& "~ abj”*kay ~“ru c”~~_of ~kgp ab jbagg
pmy fcfnrbp mlro ysfgbo a«f kqgbo ojnanbdansfavdnde560b p pvpgpj b
JEw 6 232- JEw+ @bp jVy ~kfpjbp alfsbkg Agob jfp bk wpur
de fonctionner a I'extérieur dans la bande 5470 MHz a 5725 MHz.

Les fabricants doivent s'assurer que les produits de radiocommunications ne peuvent pas étre

configurés pour fonctionner en dehors des régles IC, en particulier, il ne doit pas étre possible

de désactiver ou modifier les fonctions de protection des radars qui ont été démontrés a IC.

Afin de se conformer a ces exigences de IC, Camb ium fournit des variantes du PTP 550

exclusivement pour le Canada.Ces s~ of "kgbp kb mboj bqgaqgbé&edonatichmer 6 i «ynr f
en dehors des régles de IC. En particulier, le fonctionnement des canaux de radio qui

chevauchent la bande 5600 MHz a 5650 MHz est interdite et ces canaux sont définitivement

exclus.

EU Declaration of Conformity

Hereby, Cambium Networks declares that the Cambium PTP 550 Series Wireless Ethernet
Bridge complies with the essential requirements and other relevant provisions of Direc tive
1999/5/EC. The declaration of conformity may be consulted at:

http://www.cambiumnetworks.com/support/ec -doc

Application firmware

Download the latest PTP 550 Series firmware and install it  in the Outdoor Units (ODUSs) before
deploying the PTP 550 equipment. Instructions for installing firmware are provided in
Upgrading device software on page 7-64.
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About This User Guide Important regulatory information

Specific expertise and training for professional installers

To ensure that the PTP 550is installed and configured in compliance with the requirements of
Industry Canada and the FCC, installers must have the radio engineering skills and train ing
described in this section. This is particularly important when installing and configuring a PTP
550 system for operation in the 5.1 GHz and 5.4 GHz UNII band s.

External antennas

When using a connectorized version of the product (as compared to the version with an
integrated antenna), the conducted transmit power may need to be reduced to ensure the
regulatory limit on transmitter EIRP is not exceeded. The installer must have an understanding
of how to compute the effective antenna gain from the actual antenna gain and the feeder
cable losses.

The range s of permissible values for maximum antenna gain and feeder cable losses are
included in th is user guide together with a sample calculation. The product GUI automatically
applies the correct conducted power limit to ensure that it is not possible for the installation to
exceed the EIRP limit, when the a ppropriate values for antenna gain and feeder cable losses
are entered into the GUI.

Antennas externes

Lorsque vous utilisez une version du produit sans antenne intégrée, il peut étre nécessaire de
réduire la puissance d'émission pour garantir que la limit e réglementaire de puissance isotrope
rayonnée équivalente (PIRE) n'est pas dépassée. L'installateur doit avoir une bonne
compréhension de la fagon de calculer le gain de I'antenne de gain de I'antenne réelle et les

pertes dans les cables de connections.

La plage de valeurs admissibles pour un gain maximal de I'antenne et des pertes de cables de
connections sont inclus dans ce guide d'utilisation avec un exemple de calcul. L'interface
utilisateur du produit applique automatiquement la limite de puissance me née correct afin de
s'assurer gqu'il ne soit pas possible pour l'installation de dépasser la limite PIRE, lorsque les
valeurs appropriées pour le gain d'antenne et les pertes de cables d'alimentation sont entrées
a“"kp i «fkgboc”~ b rqfifp~rqbro+

Ethernet netwiking skills

The installer must have the ability to configure IP addressing on a PC and to set up and control
products using a web browser interface.

Lightning protection

To protect outdoor radio installations from the impact of lightning strikes, the inst aller must be
familiar with the normal procedures for site selection, bonding and grounding. Installation

guidelines for the PTP 550 can be found in Chapter 2: System hardware and Chapter 5:
Installation .
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Training

The installer needs to have basic competence in radio and IP network installation. The specific
requirements applicable to the  PTP 550 should be gained by reading Chapter 5: Installation and
Chapter 6: Configuration and alignment  and by performing sample set ups at  base workshop
before live deployments.
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Problems and warranty

Reporting problems

If any problems are encountered when installing or operating this equipment, follow this
procedure to investigate and report

1 Search this document and the software release notes of supported releases

2 \Visitthe support website .

3  Ask for assistance from the Cambium  product supplier.

4  Gather information from affected units , such as any available diagnostic downloads
5

Escalate the problem by emailing or telephoning  support.

Repair and service

If unit failure is suspected, obtain details of the Return Material Authorization (RMA)  process
from the support website.

Hardware warranty

Cambium«p pg~ka”“~oa e”~oat”~ob t~oo”~kqv fp clo | kb %. & vb?"
Cambium Networks or a Cambium distributor. Cambium Networks warrants that h ardware will

conform to the relevant published specifications and will be free from material defects in

material and workmanship under normal use and service. Cambium shall within this time, at its

own option, either repair or replace the defective product within thirty (30) days of receipt of

the defective product. Repaired or replaced product will be subject to the original warranty

period but not less than thirty (30) days.

To regist er PTP products or activate warranties, visit the support website. For warranty
assistance, contact the reseller or distributor.

C Caution
Using non -Cambium parts for repair could damage the equipment or void warranty.
Contact Cambium for service and repa ir instructions.

Portions of Cambium equipment may be damaged from exposure to electrostatic
discharge. Use precautions to prevent damage.
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Security advice

Cambium Networks systems and equipment provide security parameters that can be
configured by the operator based on their particular operating environment. Cambium
recommends setting and using these parameters following industry recognized security
practic es. Security aspects to be considered are protecting the confidentiality, integrity, and
availability of information and assets. Assets include the ability to communicate, information
about the nature of the communications, and information about the partie s involved.

In certain instances Cambium makes specific recommendations regarding security practices,
however the implementation of these recommendations and final responsibility for the security
of the system lies with the operator of the system.
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Warnings, cautions, and notes

The following describes how warnings and cautions are used in this document and in all
documents of the Cambium Networks document set.

Warnings

Warnings precede instructions that contain potentially hazardous situations. Warnings ar e used
to alert the reader to possible hazards that could cause  loss of life or physical injury. A warning
has the following format:

Warning
Warning text and consequence for not following the instructions in the warning.

Cautions

Cautions precede instructions and are used when there is a possibility of damage to systems,
software, or individual items of equipment within a system. However, this damage presents no
danger to personnel. A caution has the following format:

C Caution
Caution text and co nsequence for not following the instructions in the caution .

Notes

A note means that there is a possibility of an undesirable situation or provides additional
information to help the reader understand a topic or concept. A note has the following format:

Note
‘i Note text .
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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.

X

Disposal ofCambiunequipment

European Union (EU) Directi ve 2002/96/EC Waste Electrical and Electronic Equipment (WEEE)
Do not dispose of Cambium equipment in landfill sites. For disposal instructions, refer to
http://www.cambiumnetworks.com __ /support/weee -compliance

Disposal ofsurplus packaging

Al klg afpmlpb I ¢c promirp m~ h~rdfkd fk i*kacfii pf qgbrp
responsibility to ensure that packaging materials are collected and recycled according to the
requirem ents of EU environmental law.

In norEU countries

In non -EU countries, dispose of Cambium equipment and all surplus packaging in accordance
with national and regional regulations.
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Chapter 1Product description

This chapter provides a high level description of products in the PTP 550 series. It describes in
general terms the function of the product, the main product variants and the main hardware
components. The following topics are described in this chapter:

1 Overview of the PTP 550 Series on page 1-2 intro duces the key features, typical uses,
product variants and components of the PTP 550 series.

1 Wireless operation on page 1-7 describes how the PTP 550 wireless link is operated,
including modulation modes, powe r control and spectrum management .

1 Ethernet bridging on page 1-14 describes how the PTP 550 controls Ethernet data, in both
the customer data and system management networks .

1 System management on page 1-16 intro duces the PTP 550 management system, including
the web interface, installation, configuration, security, alerts and upgrades.

Page 1-1
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Chapter 1: Product description Overview of the PTP 55 0 Series

Overview of thd>TP 55&eries

This section i ntroduces the key features, typical uses, product variants and components of the
PTP 550 series.

Purpose

Cambium PTP 550 products are designed for Ethernet bridging over point -to-point links in  the
unlicensed 5 GHz frequency band. Users must ensure that the PTP 550 Series complies with
local operating regulations.

The PTP 550 acts as a transparent bridge between two segments of ge b | mb vefwgrk. m« p
this sense, it can be treated a s a virtual wired connection between two points . The PTP 550
Series forwards 802.3 Ethernet frames destined for the other part of the network and filters

frames it does not need to forward. The system is transparent to higher -level protocol s such as
VLANS.

Key features

PTP 550 is a rugged high -capacity outdoor point -to point link
wireless device in the unlicensed 5 GHz frequency bands with a
maximum UDP throughput of 1.4 Gbps (when operating with
160 MHz maximum aggregate bandwidth). It is capable of
operating in line -of-sight (LOS) and near -LOS conditions. Its
maximum LOS range is 122 miles (200 km). PTP 550 is
available as an integrated unit with a dual  -polarized 23 dB i flat -
plate antenna, and as a connectorized unit for use with a

separate dual -polarized antenna. One point -to-point link
consists of two PTP 550 devices.

PTP 550 supports asymmetric dual -channel operation, with

channel size s of 20 MHz, 40 MHz, or 80 MHz in each channel.

The maximum aggregate bandwidth is 160 MHz (two 80 MHz

channels). Each channel supports 2 x 2 MIMO operation with
polarization multiplexing or polarization diversity, resulting in a

form of 4 x 4 MIMO. Dual -channel operation use non - [
contiguous channels, and the channels can be in the same

regulatory band or different  regulatory bands. Channel

band width can be selected independently in the two channels

and adaptive modulation also acts independently.

PTP 550 is based on highly -integr ated wireless semiconductor components designed to meet
the IEEE 802.11ac standard, however the PTP 550 device has a proprietary air interface for the
main point -to-point link.

PTP 550 is powered by standard power -over-Ethernet to a 1000Base -T port. The u nit
additionally has an SFP port for optional addition of a fiber or copper SFP module.

Management of the unit is conducted via the same interface as the bridged traffic (in -band
Management).
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A summary of the main PTP 550 characteristics is listed under Table 1.

Table 1 Main characteristics of the PTP 550 Series

Characteristic Value

Topology PTP

Wireless link condition LOS, near LOS

Scheduler TDD

Connectivity Ethernet

Operating frequencies Unlicensed bands, 5 GHz

Channel bandwidth 20 MHz, 40 MHz, 80 MHz (independent per channel)
Data rate 1.4 Gbps

Frequency bands

The PTP 550 ODU can be configured by the user to operate  in the following bands:
1 5.1 GHz band: 5170 to 5250 MHz
1 5.2 GHz band: 5250 to 5320 MHz
1 5.4 GHz band: 5520 to 5725 MHz
1 5.8 GHz band: 5725 to 5980 MHz
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Typicalbridgedeployment

The PTP550f p ~k ="~ii 1l rqgall o- apnralessdiiidgelbetwebrkt pwWopies. k d | ¢
Each site installation consists of a PTP 550 Integrated or PTP 550 Connectorized outdoor unit
(ODU) and a power injector (PSU) (Figure 1). The ODU provides the following interfaces:

1 PSU port: This provides p roprietary power over Ethernet and connection to the
management and/or data networks via  100BASE-TX or 1000BASE-T Ethernet. In the basic
configuration, this is the only Ethernet connection to the ODU.

1 SFP port: This provides an optical or copper Gigabit Ethernet interface for customer data
and/or network management

Page 1-4
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Figure 1 PTP 550typical bridge deployment
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Hardware overview

The main hardware components of the ~ PTP 550 are as follows:

9 Outdoor unit (ODU): The ODU is a self-contained transceiver unit that houses both radio
and networking electronics. The PTP 5500DU is supplied in two configurations:
0 A PTP 550Integrated ODU attached to a 23 dBi flat plate antenna

0 A PTP 550 Connectorized ODU intended to work with separa tely mounted external
antennas.
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1 The ODU is supplied in the following  regional variants:
0 FCC intended for deploymenti nthe USA
0 IC, intended for deployment in Canada

0 EU, intended for deployment in countries of the European Union or other countries
following ETSI regulations

0 Rest of the World (RoW), intended for deployment in countries other than USA , Canada,
and EU countries.
Power supply unit (PSU)

Antennas and antenna cabling: Connectorized ODUs require external antennas connected
using RF cable.

1 Ethernet cabling: All configurations require a copper Ethernet Cat5e connection from the
ODU (PSU port) to the PSU. Advanced configurations may also require a copper or optical
SFP connection from the ODU (SFP port) to network terminating equipment or another
device.

1 Gigabit Surge Suppressor : Surge suppressors are installed in the PSU copper drop cables
to provide transient voltage surge suppression.

1 Ground cables: ODU and outdoor copper Ethernet cables are bonded to the site grounding
system using ground cables.

For more information about these components, including interfaces, specifications and
Cambium pa rt numbers, referto Chapter 2: System hardware .
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Wireless operation

This section describes how the PTP 550 wireless link is operated, including modulation modes,
power control and security.

Channel Bonding

PTP 550 features three radio interfaces ~ two radios are used for data transfer and one radio is
used for a real time spectrum analy zer and Dynamic Channel Selection (supported in a future
release).

The data transfer radios operate:
M Inthe 5 GHz band
1 On separate, non-overlapping channels

1 With the same or different channel bandwidths. For example, one radio may operate
with a 20 MHz channel size and one radio may operate with an 80 MHz channel size.

Qeb MQM 22- absf b ~r qldatatmfficortthei two radiolinkedagestoq e b
support high data transfer rates.

Channel Bonding Use Cases

Channel bonding results in higher throughput rates and introduces opportunities for
customizing the PTP link to meet deployment requirements.

The following table provides ex amples of how the PTP 550 channel bonding may be utilized to
maximize network performance and resilience:

Table 2 Channel Bonding Use Case Examples

Channel 1 Channel 2 Scenario Tshl:ssgrr:SSt
80 80 Two full clean channels 1.4 Gbps
40 80 Two clean channels 1.03 Gbps
40 40 Two clean channels 650 Mbps
80 20 One clean channel, one noisy channel 840 Mbps
20 40 One clean channel, one noisy channel 465 Mbps
20 20 Limited spectrum, Noisy environment 280 Mbps
Page 1-7
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Time divisionduplexing

TDD cycle
PTP 5501links operate using Time Division Duplex ing (TDD). They use a TDD cycle in which the
ODUs alternately transmit and receive TDD bursts. The TDD cycle is illustrated in Figure 2. The

steps in the cycle are as follows:

1
2
3
4
5
6
7

8

The TDD m aster transmits a burst to the TDD slave.

A delay occurs as the master-slave burst propagates over the link .
The slave receives the burst from the master.

The slave processes the master -slave burst.

The slave transmits a burst to the  master.

A delay occurs as the slave-master burst propagates over the link .
The master receives the burst from the  slave.

The m aster transmits the next burst to the  slave.

The frame duration must be long enough to allow the master to receive the complete burst in 7
before starting to transmit in 8.
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Figure 2 TDD cycle ~ single channel
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Link Scheduler

The PTP 550 series provides three configuration options for apportioning the available capacity
between the two link directions.

1 75/25  The capacity in the direction Master to Slave comprises 75% of available TDD
frame, and the capacity in the d irection of Slave to Master comprises 25% of available TDD
frame.

1 50/50 (Symmetric) - The capacity in the direction Master to Slave comprises 50% of
available TDD frame, and the capacity in the direction of Slave to Master comprises 50% of
available TDD fr ame.

1 30/70 " The capacity in the direct ion Master to Slave comprises 30 % of available TDD
frame, and the capacity in the direction  of Slave to Master comprises 70 % of available TDD
frame.

OFDM and channel bandwidth

The PTP 550 transmits in two channels using Orthogonal Frequency Division Multiplexing
(OFDM). This wideband signal consists of many equally spaced sub -carriers. Although each
sub carrier is modulated at a low data rate using conventional modulation scheme s, the
resultant data rate from all the sub  -carriers is high.

The channel bandwidth of the OFDM signal is 20 MHz, 40 MHz or 80 MHz, based on operator
configuration.

Each channel is offset in center frequency from its neighboring channel by 5 MHz. PTP 550
supports 5 MHz channel separation / guard band between the two radio interfaces ( 5MHz
separation between the two operating band edges). PTP 550 does no t allow operation with
two over lapping channels.

Note
A The Channel Bandwidth must be ¢ onfigured to the same value at both ends of the link
for each channel . Not all channel bandwidths are available in all regulatory bands.

Further reading

Clo fkcloj~rqgflk ~_1lraqi Obcbo ql j

Channel bandwidths per frequency band General wireless specifications on page 3-27
How to plan for channel bandwidth Channel bandwidth on page 3-29
Page 1-10
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Adaptive modulation

The PTP 550 can transport data over the wireless link usinga  number of different modulation
modes ranging from 256 -QAM to QPSK (selected independently between the two channels of
operation). For a given channel bandwidth and TDD frame structure, each modulation mode
transports data at a fixed rate. Also, the receive  rrequires a given signal to noise ratio in order
to successfully demodulate a given modulation mode. Although the more complex

modulations such as 256 -QAM will transport data at a much higher rate than the less complex
modulation modes, the receiver requi  res a much higher signal to noise ratio.

The PTP 550 provides an adaptive modulation scheme (on each channel in dual -channel
operation) where the receiver constantly monitors the quality of the received signal and
notifies the sender of the success of rece ived packets such that the sender can select the
optimum modulation mode with which to transmit. In this way, optimum capacity is achieved
at all times.

ﬁ Note
LINKPlanner includes an estimate of mean data rate, the data rate provided by each
modulation and the percentage of time spent in each modulation mode

Planning for adaptive modulation Adaptive modulation on page 3-31

System threshold System threshold on page 3-37

MIMO

Multiple -Input Multiple -Output (MIMO) techniques provide protect ion against fading and
increase the probability that the receiver will decode a usable signal. When the effects of MIMO
are combined with those of OFDM techniques and a  high link budget, there is a high
probability of a robust connection over anon  -line -of-sight path.

For each independent radiot he PTP 550 transmits two signals on the same radio frequency,
one of which is vertically polarized and the other horizontally polarized . Depending on the
channel conditions , the PTP 550 will adapt between two modes of operation:

91 Dual Payload : When the radio channel conditions allow, the PTP 550 will transmit two
different and parallel data streams, one on the vertical channel and one on the horizontal
channel. This doubles the capacity of the  PTP 550.

1 Single Payload : As the radio channel becomes more challenging, the PTP 550 has the
ability to detect this and switch to a mode which transmits the same data stream on both
vertical and horizontal channels. This provides polar ity diversity and is another key feature
which al lows the PTP 550 to operate in challenging non - line of sight radio channels.
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ﬁ Note
The system automatically chooses between dual and single payload to try to increase
the capacity of a link.

Further reading

Clo fkcloj2rgflk ~_1lraqi Obchbo ql j

Single and dual payload modulation modes System threshold on page 3-37

Encryption

The PTP 550 supports optional encryption for data transmitted over the wi  reless link. The
encryption algorithm used is  the Advanced Encryption Standard (AES) with 128  -bit key size.
AES is a symmetric e ncryption algorithm approved by U.S. Government organizations (and
others) to protect sensitive information.

Further reading

Clo fkcloj~2rgflk ~_lrqjObcbo ql j

AES requirement for HTTPS/TLS Transport layer security on page 1-18

Regulatory band

The PTP 550 provides the ability to choose the country of operation for the ODU, and lists the
regulatory bands that are licensed by regulators in that country. Please note that some SKUs
limit countries of selection . FCC limits country selection to United States and IC limits country
selection to Canada. If a country provides access to more than one regulatory band, PTP 550
provides a choice between the available bands. In each regulatory band, PTP 550 sets the
following aspects of wireless operation to comply with the applicable regulations (based on
regional variant and configuration of the Country parameter) :

1 Maximum transmit power
Radar avoidance
Transmit power reduction in edge channels

Frequency range

= =4 =4 =

Channel plan

Dualchannel Conducted Transmit Power Constraints

The conducted transmission power of each PTP 550 radio complies with the following

constraints:

1 If both radios are configured in the same sub  -band then the maximum transmit power of
both radios is adjusted down to reduce interference and ensure compliance with applicable
EIRP regulations :

o Forsub-bands 5.1, 5.2, 5.3, and 5.4 GHz the maximum configurable transmit power
of each radio is reduced by 3 dBm
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0 For sub-band 5.8 GHz, the maximum configurable transmit power of each radio is
reduced by 6 dBm
1 If the configured channel on either ra  dio spans two neighboring sub  -bands, then the
maximum configurable transmit power of each radio complies to the most conservative
sub-band.

1 If the two radios are configured in non  -neighboring sub -bands, then the maximum
configurable transmit power on one o r both radios may be reduced to reduce interference.

Caution

To avoid possible enforcement action by the country regulator, always operate links in
accordance with local regulations.

C Attention

Pour éviter une éventuelle sanction par le régulateur du pays, utiliser toujours nos
liaisons radiofréquences conformément a la réglementation locale.

Further reading

Clo fkcloj~rgflk ~_1lraqi Obcbo ql j

Planning PTP 550 links to conform to the Radio spectrum planning on page 3-27

regulatory band restrictions

Radio regulations in the country of operation Compliance with radio regulations  on page
4-68

PTPnetworks

Using frequency planning

Frequency planning is the exercise of assigning operating channels to PTP units so as to
minimize RF interference between links. Frequency planning must consider interference from
any PTP unit to any other PTP unitin the network as well as any other RF device located near
the PTP link . Low levels of interference normally allow for stable operation and high link
capacity.

The frequency planning task is made more straightforward by use of the following techniques:

1 Using seve ral different channels

1 Separating units located on the same mast

1 Using high performance (directional) external antennas
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Ethernet bridging

This section describes how the PTP 550 processes Ethernet data .

Ethernet ports

The PTP 550 Series ODU has two Ethernet ports:

1 Main PSU : The Main PSU port provides a copper Ethernet interface for L0OOBASE  -TX and
1000BASE-T, and accepts power from the AC Power Injector to the ODU (802.3at).

1 SFP: The SFP port is a small format pluggable receptacle accepting copper or optical plug -
in modules supplied as part of the  SFP module kit.

Data network

Transparent Ethernet service

The PTP 550 Series provides an Ethernet service between one of the Ethernet ports at a local
ODU and one of the Ethernet ports at an associated remot e ODU.

The service is transparent to untagged frames, standard VLAN frames, priority -tagged frames,
provider bridged frames, and provider backbone bridged frames. In each case, the service
preserves MAC addresses, VLAN ID, Ethernet priority and Ethernetp  ayload in the forwarded
frame. The maximum frame size for bridged frames in the customer network is 1538 bytes.

Layer two control protocols

The Data Service in the PTP 550 Series is transparent to layer two control protocols (L2CP)
including:

1 Spanning tree protocol (STP), rapid spanning tree protocol (RSTP)

1 Multiple spanning tree protocol (MSTP)

1 Link aggregation control protocol (LACP)

1 Link OAM, IEEE 802.3ah

1 Port authentication, IEEE 802.1X

1 Ethernet local management interface (E -LMI), ITU-T Q.933.

9 Link laye r discovery protocol (LLDP)

1 Multiple registration protocol (MRP)

1 Generic attribute registration protocol (GARP)

The PTP 550 Series does not generate or respond to any L2CP traffic.

Protocolmodel

Ethernet bridging behavior at each end of the wireless link is equivalent to a two -port,
managed, transparent MAC bridge
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Frames are transmitted at the Wireless port over a proprietary point -to-point circuit -mode link
layer between ends of the PTP 550 link.

Ethernet frames received at the Ethernet ports, or generat  ed internally within the management
agent, are encapsulated within a lightweight MAC layer for transmission over the wireless link.
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System rmnagement

This section introduces the PTP 550 management system, including the web interface,
installation, configu ration, alerts and upgrades.

Management agent

PTP 550 equipment is managed through an embedded management agent. Management
workstations, network management systems or PCs can be connected to this agent u sing an in-
band network management mode . These modes are described in detail in ~ Network

management on page 1-17.

The management agent includes a dual IPv4/IPv6 interface at the management agent. The IP
interface operates in the following modes:

1 IPv4 only (default)
1 IPv6 only
M Dual IPv4/IPv6

In the dual IPv4/IPv6 mode, the IP interface is configured with an IPv4 address and an IPv6
address and can operate using both IP versions concurrently. This dual mode of operation is
useful when a network is evolving from IPv4 to IPv6.

The management agent supports the following application layer protocols (regardles s of the
management agent IP mode) :

1 Hypertext transfer protocol (HTTP)

HTTP over transport layer security (HTTPS/TLS) TELNET
Simple network management protocol (SNMP)

Network time protocol ( NTP)

=A =4 =4 =

System logging (syslog)
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SICE DISTRIBUTORE UFFICIALE: www.sicetelecom.it



Chapter 1: Product description System management

Network management

IPv4 and IPvehterfaces

The PTP 550 ODU contains an embedded management agent with IP  v4 and IPv6 interface s.
Network management communication is exclusively based on IP and associated higher layer
transport and application protocols. The default IP  v4 address of the ma nagement agent is
169.254.1.1. There is no default IPv6 address. The PTP 550 does not require use of
supplementary serial interfaces.

MAC address

The management agent end -station MAC address is recorded on the enclosure and is
displayed on the Status web p age. The MAC address is not configurable by the user.

Managemne¥VLAN

The device management interface can be assigned to a Management VLAN to separate
management traffic (device management via SNMP or HTTP) from user traffic

Access to the management agent

The management agent can be reached from any Ethernet port at the local ODU
Management frames are processed by the management agent if (a) the destination MAC
address in the frame matches the ODU MAC address, and (b) the VLAN ID in the frame
matches the VLAN configuration of the management agent.

MAC address and IP address of thanagement agent

The management agent does not provide the function of a dual -homed or multi -homed host.
Network designers should take care to ensure that the ODU will not be connected to more than
one IP network.

Web server

The PTP 550 management agent ¢ ontains a web server. The web server supports the HTTP and
HTTPS/TLS interfaces.

Web-based management offers a convenient way to manage the PTP 550 equipment from a
locally connected computer or from a network management workstation connected through a

man agement network, without requiring any special management software. The web -based
interfaces are the only interfaces suppor ted for installation of PTP 550.

Web pages

The web -based management interfaces provide comprehensive web -based fault, configuration,
performance and security management functions organized into the following web -pages and
groups:

1 Status: The Status web -page reports the detailed status of the PTP 550.

1 Installation: The Installation web -page is used to monitor installation -specific config uration
and status parameters .

Page 1-17
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1 Configuration : These web -pages are used to configure the radio, system, network, and
security parameters .

1 Monitor : The Monitor web -page provides detailed reports of system performance and
configured parameters, a throughput ¢ hart, and a system log.

1 Tools: The too Is webpage includes software to aid in software upgrade, backup/restore,
spectrum analysis, alignment, link testing,  and networking testing.
Transport layer security

The HTTPS/TLS interface provides the same set of web -pages as the HTTP interface, but allows
HTTP traffic to be encrypted using Transport Layer Security (TLS). PTP 550 uses AES
encryption for HTTPS/TLS.

Identity-based user accounts

The PTP 550 web -based interface provides the following method of authenticating users:

1 Role-based user authentication allows the user, on entry of a valid password, to access all
configuration capabilities and controls.

Further reading

Clo fkcloj~rgflk ~_1lrqgj Refertoj

How to log in and use the menu Using the web interface on page 6-5
Planning the security material needed for Security planning on page 3-36
HTTPS/TLS.

How to configure user accounts Configuration > System page on page 6-24

SNMP

The management agent supports fault and performance management by means of an SNMP
interface. The management agent is compatible with SNMP v2c¢ using one Management
Information Base (MIB) file which is available for download from the Ca mbium Networks
Support website http:

Further reading

Clo fkcloj~2rgflk ~_lrqj Obcbo ql j

How to configure SNMPv2c Configuration > System page on page 6-24
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Network Time Protocol (NTP)

The clock supplies accurate date and time information to the system. It can be set to run with
or without a connection to a network time server (NTP). It can be configured to display local
time by setting the time zone on the System web page.

Furthemreading

Clo fkcloj~2rgflk ~_lrqj Obcbo ql j

How to plan for NTP operation Planning for NTP operation on page 3-36
How to configure NTP Configuration > System page on page 6-24
Page 1-19
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System logging (syslog)

PTP 550 supports the standard syslog protocol to log important configuration changes, status
changes and events.

PTP 550 creates syslog messages for configuration changes to any attribute that is accessible
via the web -based interface, or via the enterprise MIB  at the SNMP interface.

PTP 550 additionally creates syslog messages for changes in any status variable displayed in
the web -based interface.

PTP 550 creates syslog messages on a number of events (for example successful and
unsuccessful attempts to log int o the web -based interface) .

PTP 550 can be configured to send syslog messagesto  up to four standard syslog servers.

Additionally, PTP 550 logs event notification messages locally. Locally  -stored event messages
survive reboot of the unit, and are overwritt  en only when th e storage capacity is exhausted
The locally stored events can be reviewed using the web  -based user interface.

Further reading

Clo fkcloj2rqflk ~_Ilrqgij Obcbo ql j

Configuring system logging Configuration > System page on page 6-24

Software upgrade

The management agent supports application software upgrade using either the web -based
interface , the SNMP interface , or cnMaestro management software.

PTP 550 software images are digitally signed, and the ODU will accept only images that contain
a valid Cambium Networks digital signature. The ODU always r equires a reboot to complete a
software upgrade.

Note
A Obtain the application software and this user guide from the support website BEFORE
warranty expires.

C Caution
ODU software version must be the same at both ends of the link. Limited operation
may sometimes be possible with dissimilar software versions, but such operation is
not supported by Cambium Networks.

C Caution
Take care when upgrading ODU software using the wireless link to a remote ODU.
Upgrade the remote unit first, reboot the remote ODU , and then upgrade the local
unit to the same software version.
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Further reading

Clo fkcloj~rgflk ~_lrqj Obcbo ql j

How to upgrade the software using the web Tools > Software Upgrade page on page 6-49.
interface
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Chapter 2.System hardware

This chapter describes the hardware components of a PTP 550 link.

The following topics are described in this chapter:

il

il
il
il

Outdoor unit (ODU) on page 2-2

Power supply units (PSU) on page 2-9
Antennas and antenna cabling on page 2-12
Ethernet cabling on page 2-13
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Chapter 2: System hardware Outdoor unit (ODU)

Outdoor unit (DU)

ODUdescription

One ODU is required for each link end. The ODU is a self -
contained transceiver unit that houses bothra  dio and

networking electronics. "

Hardware platform variants

PTP 550 0DUs are available in two different hardware platform
variants:

f
f

PTP 550 Integrated ODU
PTP 550 Connectorized ODU

e

Regional variard

Each of the PTP 550 hardware platform variants is available  in four different regional variants:

il

f
f
f

FCC(USA)

IC (Canada)

RoW (non FCC/IC/EU countries)
EU (European Union)

PTP 55MhtegratedODU

The PTP 550 Integrated ODU is attached to a 23 dBi flat plate antenna ( Figure 3) and is intended
for medium to long -range difficult links and traditional backhaul requirements where high
capacity and high link bud get are required .

Page 2-2
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Figure 3 PTP 550 Integrated ODU (front and rear views)

IntegratedODU kit part numbers

Order PTP 550 Integrated ODU kits from Cambium Networks ( Table 3).
Each of the parts listed in  Table 3 includes the following items:

1 One 23 dBi integr ated ODU

1 One PSU of the type stated in the Cambium description.

1 Mounting bracket
il

One line cord (excluding C050055H012A), either US (FCC), IC (ISEDC Canada) or EU (EU
and RoW).

Table 3 ODU kit part numbers for Integrated ODUs

Cambium description Cambium part number
PTP 550 Integrated 5 GHz (FCC) with US Line Cord C050055H007A
PTP 550 Integrated 5 GHz (IC) with US Line Cord C050055H008A
PTP 550 Integrated 5 GHz (EU) with EU Line Cord C050055H009A
PTP 550 Integrated 5 GHz (ROW) with US Line Cord C050055H010A
PTP 550 Integrated 5 GHz (ROW) with EU Line Cord C050055H011A
PTP 550 Integrated 5 GHz (ROW) with No Line Cord CO050055H012A
Page 2-3
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PTP 55Connectorized ODU

The PTP 550 Connectorized ODU is intended to work with separately mounted external

antennas (Figure 4) in long -range difficult links and traditional backhaul requirements where
high capacity and high link budget are required . External antennas generally have higher gains
than the integrated antennas , allowing the PTP 550to cope with more difficult radio conditions.

Figure 4 PTP 550 Connectorized ODU (front and rear views)

" -
v ™

ﬁ Note
To determine when to install connectorized units and to calculate their impact on link
performance and regulatory limits, see  Planning for connectorized units  on page 3-32.

To select antennas, RF cables and connectors for connectorized units, see Antennas and
antenna c abling on page 2-12.

ﬁ Attention
Ml ro aygbojfkbo pf fi bpg ky bpp~rfob a«fkpog
antennes externes et pour calculer leur impact sur les performances de la liaison et les
limites réglementaires, voir  Planning for co nnectorized units page 3-32.
Pour sélectionner les antennes, cables et connecteurs RF pour les  liaisons
radiofréquence sans antenne intégrée, voir  Antennas and antenna cabling page 2-12.
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ConnectorizedDU kit part numbers

Order PTP 550 Connectorized ODU kits from Cambium Networks ( Table 4).
Each of the parts listed in Table 4 includes the following items:

|l

il
f
f

One Connectorized ODU
One ODU mounting brack et
One PSU of the type stated in the Cambium description.

One line cord (excluding C050055H006A) , either US (FCC), Canada (IC), or EU (EU and
Row).

Table 4 ODU kit part numbers for C onnectorized ODUs

Cambium description Cambium part number
PTP 550 Connectorized 5 GHz (FCC) with US Line Cord C050055H001A
PTP 550 Connectorized 5 GHz (IC) with US Line Cord C050055H002A
PTP 550 Connectorized 5 GHz (EU) with EU Line Cord C050055H003A
PTP 550 Connectorized 5 GHz (ROW) with US Line Cord C050055H004A
PTP 550 Connectorized 5 GHz (ROW) with EU Line Cord C050055H005A
PTP 550 Connectorized 5 GHz (ROW) with No Line Cord C050055H006A

ODU acessories

Spare ODU port blanking plugs are available from Cambium Networks ( Table 5).

Table 5 ODU accessory part numbers

Cambium description Cambium part number

Blanking Plug Pack (Qt y 10) NOOO065L036

Mounting bracket

PTP 550 supports below mentioned mounting bracket option:

Table 6 PTP 550 ODU mounting bracket part numbers

Bracket Pole diameter ODU variants Bracket part number

Low profile bracket 40 mmto 82 mm PTP 550 Integrated NOO0045L002A
(1.6 inches to 3.2 PTP 550
inches) Connectorized

Page 2-5
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Chapter 2: System hardware Outdoor unit (ODU)

The low profile bracket provides elevation adjustment of +10° to “5°or+5°to ~10°.
If separate ODU mounting brackets are required, order them from Cambium Networks .

Figure 5 ODU low profile bracket

ODU interfaces

The PSU and SFP ports are on the rear of the integrated and connectorized ODUs  (Figure 6).
These interfaces are described in Table 7.

Figure 6 ODU rear interfaces

SFP Main
Ethernet

Table 7 ODU rear interfaces

Port name Connector Interface Description
Main Ethernet RJ45 POE input 802.3at Power over Ethernet ( POE).
100/1000BASE-T Management and/or data.
Ethernet
Page 2-6
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