sector
Skill
Coundil

r(‘:w Telecom

Participant Handbook

Sector
Telecom

SubSector
Passive Infrastructure

Occupation
Operations and Maintenance
Passive Infrastructure

Reference IDTEL/Q6212Yersion3.0
NSQF Levdl

Telecom Riggeg 5G and
Legacy Networks



Thisbookis sponsoredby
TelecomSectorSkillCouncil
EstelHouse,3rd-loor,PlotNo: - 126, Sector44
GurgaonHaryanal22003
Phone:0124-2222222
Emailitssc@tsscindia.com
Website:www.tsscindia.com

AllRightsReserved
FirstEdition,November2025
UnderCreativeCommond.icenseCCB¥NGSA
Copyright© 2025

Attribution-Share AlikeCCB¥NGSA

Disclaimer

Theinformationcontainedhereinhasbeenobtainedfrom sourcegeliableto TelecomSectorSkill
Council TelecomSector Skill Councildisclaimsall warrantiesto the accuracy,completenessor
adequacyof such information. TelecomSector Skill Councilshall have no liability for errors,
omissionspr inadequaciesin the information containedherein, or for interpretationsthereof. Every
effort hasbeen madeto trace the ownersof the copyrightmaterial includedin the book The
publisherswould be grateful for any omissionsbroughtto their notice for acknowledgementin
future editionsof the book No entity in TelecomSectorSkillCouncikshallbe responsiblefor anyloss
whatsoever sustainedby any personwho relieson this material Thematerialin this publicationis
copyrighted No partsof this publicationmaybe reproduced storedor distributedin anyform or by
any meanseither on paper or electronic media, unlessauthorizedby the TelecomSector Skill
Councll



mailto:tssc@tsscindia.com
http://www.tsscindia.com/

Shri Narendra Modi

Prime Minister of India




. ity o
NC' ET Skill GOVERNMENT OF INDIA

¥ Skill India D WIKISTRY OF SKILL DEVEL oPvERT
& ENTREPRENEURSHIP

R1{ @mlkaOkk e - gt e
o

0 ‘?é‘;‘[‘&‘.?'“
# AOOEAEAAOA

COMPLIANCETO

QUALIFICATIONPACK: NATIONALOCCUPATIONAL
STANDARDS

is herebyissuedby the

TELECOMSECTORSKILL COUNCIL

for

SKILLINGCONTENT: PARTICIPANTHANDBOOK

Complyingto National OccupationalStandardsof

JobRole/1 O AT E APadk:Gréeboin Riggerz 5G and Legacy Networké
QPNo. CTEL/Q6212 NSQFlevel 4.0"

Dateof Issuance8® May 2025 /%/\)

. - =
Validupto*: 30" April 2028 AuthorisedSignat
uthorisedSignatory
*Valid upto thenextreviewdate of 0 E A 1 O APakkaikd OE | 1 (Telecom Sector SkiCouncil)
& 6 AQ BE dérénientionedabove(whicheveis earlier)




Telecom Rigger 5G and Legacy
Networks

— Acknowledgements

TelecomSectorSkillCouncilwould like to expressits gratitude to all the individualsand institutions who
contributed in different ways towards the preparationof this & t I NIi A © ¥ RIb. #\Méhput their
contributionit couldnot havebeencompleted Speciathanksare extendedto thosewho collaboratedin
the preparationof its different modules Sincereappreciationis alsoextendedto all who providedpeer
reviewfor thesemodules

Thepreparationof this handbookwould not havebeenpossiblewithout the TelecomL Yy’ R dz&updd® Q 3
Industryfeedbackhasbeenextremelyencouragingrom inceptionto conclusiorandit is with their input
that we havetried to bridgethe skillgapsexistingtodayin the industry.

Thisparticipanthandbookis dedicatedto the aspiringyouth who desireto achievespeciakkillswhichwiill
be alifelongassetfor their future endeavours




g ParticipantHandbook

—About this book

Indiais currently the world's secondlargesttelecommunicationgnarket with a subscribebaseof 1.20
billion and hasregisteredstrong growth in the last decadeand a half. The Industry has grown over
twenty timesin just ten years Telecommunicatiorhas supportedthe socioeconomiaevelopmentof
Indiaand hasplayeda significantrole in narrowingdown the ruralurban digital divide to someextent
Theexponentialgrowth withessedby the telecomsectorin the pastdecadehasled to the development
of telecomequipmentmanufacturingand other supportingindustries
Overthe years the telecomindustryhascreatedmillionsof jobsin India Thesectorcontributesaround
6.5% to the country's GDPand has given employmentto more than four million jobs, of which
approximately 2.2 million direct and 1.8 million are indirect employees The overall employment
opportunitiesin the telecom sector are expectedto grow by 20% in the country, implying additional
jobsin the upcomingyears
ThisParticipanthandbookis designedto impart theoretical and practicalskill training to studentsfor
becomingTelecomRigger 5GandLegacyNetworksin the TelecomSector
TelecomRigger 5G and LegacyNetworksis the personwho isresponsiblgfor maintainingthe networks
functionalityand efficiency
ThisParticipantHandbookis basedon TelecomRigger- 5G and LegacyNetworks QualificationPack
(TEL/®212 andincludesthe followingNationalOccupationaStandard§NOSs)

1. TEL/M31Q Assisin the Installationof TelecomEquipment

2. TEL/M323 Assistin the Maintenance,Upgradeand Decommissioningf TelecomEquipmentand

Sites

3. TEL/N246 Followthe OccupationaHealthand Safetyinstructionsduring TowerClimbing

4. TEL/N105 Followsustainablgoracticesin telecominfrastructureinstallation

5. DGT/VSQ/N101 EmployabilitySkills(30 Hours)
TheKeyLearningOQutcomesandthe skillsgainedby the participantare definedin their respectiveunits.
After this training, the participantcanmanagethe counter,promote andsellthe products,andrespond
to queriesaboutproductsandservices
We hope this ParticipantHandbookwill provide soundlearningsupportto our youngfriendsto build
attractive careersn the telecomindustry.

— SymboldUsed

JdmE=

Key Learning Steps Notes Practical Unit
Qutcomes Objectives
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— KeyLearningOutcomes| ¢

Bythe end of this module, the participantswill be ableto:

1. Explain the importance of Telecom Sector.
2. Discuss the roles and responsibilities of a Telecom Rigg&rand Legacy Networks.
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UNIT 1.1introduction to Telecom Sector and Role of a
Telecom Rigger5G and Legacy Networks

— Unit Objectives|@

By the end of this unit, the participants will be able to:

1. Explainthe significanceof the telecom sector in modern communication and economic
development

2. Elucidatethe key skills and technical expertise required for a TelecomRigger- 5G Legacy
Networks

3. Describethe challengesfaced in the installation, maintenance,upgrading,and dismantling of

telecomequipmenton towersandother structures

Explairthe riggingtechniqguesandinstallationskillsin brief.

Discusshe rolesandresponsibilitieof a TelecomRiggerg 5G LegacyNetworks

ok

—1.1.1 Telecom Sector in India

Thetelecommunicationsectorin Indiais one of the most rapidly growingindustriesin the country. It
hasseensignificantprogressn the pasttwo decadesdueto the implementationof variousgovernment
policiesand regulatoryframeworksaimedat boostingthe growth of the sector. Thesectorhasplayeda
criticalrole in shapingndia'seconomydrivinginnovation,andbringingpeoplecloset
India'stelecomsectoris the secondlargestin the world, with over 1.2 billion subscriberssecondonly
to China It comprisesa wide rangeof servicesjncludingmobile, fixed-line, broadband,and satellite-
basedservicesThesectoris primarily dominatedby private playerswith afew state-ownedcompanies
operatingin the market

Thetelecomindustry in India started in the 1850 with the establishmentof the first telegraphline
between Calcuttaand DiamondHarbour However,it was only after the liberalizationof the Indian
economyin the early 199G that the sector started experiencingrapid growth. In 1994, the National
TelecomPolicywas introduced, which aimed to increasethe availability of telecom servicesin the
country,promote competition,andattract foreigninvestment

The sector saw significantgrowth after the introduction of mobile servicesin 1995 With the entry of
private playerssuchasBharti Airtel, Vodafone,and Idea Cellular,competition intensified,leadingto a
dropin pricesandanincreasein the numberof subscribersThegovernmentalsoimplementedseveral
policiesto promote the growth of the sector,suchasthe New TelecomPolicyin 1999 whichaimedto
createalevelplayingfield for all playersin the market
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The telecom sector in India has also been at the forefront of technologicalinnovation With the
introduction of 3G and 4G services,mobile internet usageincreasedexponentially,leadingto the
developmentof various applicationsand servicessuch as mobile wallets, e-commerce,and digital
payments The government has also launched various initiatives, such as Digital India, aimed at
promotingthe useof technologyto deliverservicedo citizens

With a 1.20 billion customercount (wireless+ wireline users)asof June2025 India'stelecomsectoris
the secondlargestin the world. India hasan overallteledensityof 86.09% of which the rural market
has a teledensity of 59.43% and the urban market has a teledensity of 13356% The total gross
revenueof the telecom sectorin FY2024;25 was approximatelyUSD46 billion, with adjustedgross
revenue(AGR)f about USD37 billion. With 6.24% of all FDlinflows, the telecomsectorranksthird in

terms of FDlinflows anddirectly supports2.2 million jobswhile indirectly supporting1.8 million jobs In

the telecomindustry,100% ForeignDirectinvestment(FDI)s now permitted viathe automaticroute.

However the sectorhasalsofacedseveralchallengessuchasregulatoryissues spectrumavailability,
and the high cost of infrastructure development The sector was also affected by the COVIEL9

pandemicwhichled to a decreasen revenuedueto the economicslowdownand reducedmobility of

people Recently,the industry has experienceda plateau in wireless subscribergrowth, although
AverageRevenudPerUser(ARPUhasrisento  174.46in FY2024;25 dueto tariff hikes

Despitethese challengesthe telecom sectorin Indiais expectedto continue growingin the coming
years The governmenthas announcedseveralinitiatives, such as the National BroadbandMission,
which aims to provide broadbandaccessto all citizens,and the ProductionLinked Incentive (PLI)
scheme which aimsto boost domesticmanufacturingof telecom equipment With the growth of the

sector,it is expectedto playanevenmore significantrole in shapinglndia'seconomyand societyin the

yearsto come

(Sourcehttps://www .investindiagov.in/sector/telecom)

—1.1.2 Various Sulsectors of the Telecom Industry:

Telecommunicationis a multi-dimensional industry and is mainly divided into the following
subsectors

N,

Telecom Infrastructure

Telecom Equipment

(4

Telecom Services

Fig. 1.1.1: Telecom S8ectors
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w Telecominfrastructure- It is a physicalmediumthrough which all the data flows. Thisincludes
telephonewires, cables,microwaves satellites,and mobile technologysuchas fifth-generation
(5G)mobilenetworks

w TelecomEquipment- It includesa wide rangeof communicationtechnologiesfrom transmission
lines and communication satellites to radios and answering machines Examples of
telecommunicationsequipment include switches,routers, voice-over-internet protocol (VolP),
andsmartphones

w TelecomServices A serviceprovided by a telecommunicationgprovider or a specifiedset of
user information transfer capabilitiesprovided to a group of usersby a telecommunications
system It includesvoice,dataandother hostsof services

Themajor segmentswithin thesesub-sectorsincludethe following:
wWirelesscommunications
wCommunicationgquipment
wProcessingystemsand products
wLongdistancecarriers
wDomestidelecomservices
wForeigntelecomservices
wDiversifiedcommunicatiorservices

—-1.1.3 Significance of the Telecom Sector in Modern
Communication and Economic Development

The telecommunication(telecom) sector plays a vital role in connecting people, businessesand
governmentsacrossthe world. It enablesthe transmissionof voice,data, and video through various
technologiessuchas mobile phones,the internet, satellites,and optical fiber. In (i 2 R Idigit@l age,
telecomserviceshavebecomea basicnecessityfor communicatioranddevelopment

Significancen Modern Communication

w Instant Connectivity The telecom sector allows individualsand organizationsto communicate
instantlythroughcalls,messagesandvideoconferencingregardlesof distance

w Accessto Information With mobile and internet connectivity, people can easily access
information,news,andeducationakesourcesanytimeandanywhere

w Improved Sociallnteraction Telecomnetworks enable socialmedia, online communities,and
digital collaborationplatforms,makingcommunicatiormore interactiveandwidespread

w Emergencyand SafetyCommunication Telecomsystemsare essentialfor emergencyservices,
disaster management,and public safety communications,helping save lives and coordinate
responsefficiently.

'
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Contributionto EconomidDevelopment

w EmploymentGeneration Thetelecomindustry providesjobs for technicians customerservice
agents, network engineers, and marketing professionals It also creates opportunities in
supportingsectordike manufacturingandlogistics

w Boostto Businessand Commerce Telecomservicesenable e-commerce,digital banking,and
onlinetransactionshelpingbusinesseseachcustomergyloballyand operatemore efficiently.

w Supportto Other Sectors Agriculture healthcare education,andtransportationsectorsbenefit
from telecomenabledsolutionssuchasremote diagnosispnlinelearning,and smartfarming

w Foreign Investment and GDP Growth: A strong telecom infrastructure attracts foreign
investmentand contributessignificantlyto ay I (i AGogsDaimestidcProduct(GDP)

Rolein Digital Transformation
Thetelecomsectoristhe backboneof the digitaleconomy enablingtechnologiesuchas

w 5Gnetworksfor fasterdatatransmission

w Internetof ThinggloT)connectingdevicesandsystems

w Cloudcomputingandremote workingenvironments
Theseadvancementpromoteinnovation,efficiency,andinclusivityin society
Thetelecomsectoris not just aboutcommunication it is a keydriver of socialand economicgrowth.
By connecting people and systems, it enhancesproductivity, supports innovation, and builds a
foundationfor amodern,digitallyempoweredsociety

—1.1.4 Introduction to 5G

Generationsof Network
Thegenerationsof network refer to the evolution of wirelesscellularnetworksover time. Thereare
currentlyfive generationsof networktechnology 1G, 2G, 3G, 4G,and 5G.
1. 1G technologywas introduced in the 1980s and was the first generationof wirelesscellular
technology It allowedfor analogvoicetransmissiorbut hadlimited capacityand coverage
2. 2Gtechnologywasintroducedin the 1990s and allowedfor digital voicetransmissionand data
transfer. It wasalsothe first to supportSMSmessaging
3. 3G technology was introduced in the early 20006 and offered faster data transfer rates,
improvedmultimediacapabilitiesandthe ability to makevideocalls
4. AG technology, introduced in the late 2000s, offered even faster data transfer rates and
improved network capacity, makingit possibleto stream high-quality video and play online
games
5. 5G technologyis the latest generation and offers even faster data transfer rates and lower
latency, makingit possibleto support advancedapplicationssuchas autonomousvehiclesand
virtual reality.
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Eachgenerationof network technologyhasbrought significantadvancementsenablingnew typesof
applicationsandchanginghe way peoplecommunicateandinteractwith technology

The evolution of 5G networks representsa significantshift in the telecommunicationgndustry. 5G
networksprovidefasterand more reliable connectivitythan previousgenerationswhich cansupport
emergingtechnologieslike 10T, Al, and VR Thisincreasedconnectivity can help improve efficiency
and productivityin variousindustries,suchashealthcare transportation,and manufacturing

Theuse of millimeter-wave frequencies smallcells,massiveMIMO, and network slicingenables5G
networksto handlelarge amountsof data with lower latencyand increasednetwork capacity This
technologycan support reattime applicationslike autonomousvehiclesand remote surgery,which
were previoushimited by network capabilities

The deployment of 5G networks is a global effort, with many countries and telecommunications
companiesworking together to build infrastructure While there are still some challengesto
overcome, such as the availability of compatible devicesand the potential impact on existing
infrastructure the benefitsof 5Gtechnologyare expectedto be significant

Basicldeaof How 5G Works?
5G networks work by usinga combinationof different technologiesto provide faster data speeds,
lower latency,andincreasecconnectivitycomparedo previousgenerationf wirelesstechnology
w Millimeter: WaveFrequencies5G networksuse millimeter-wave frequencies which are higher
frequencybandsthat cantransmit larger amountsof data at faster speeds Thesefrequencies
haveshorterwavelengthswhich meansthey havea shorterrangeand canbe easilyblockedby
obstacledike buildingsandtrees.
w SmallCells 5G networks use smallcells,which are smallantennasplacedthroughout a city or
town. Thesesmallcellswork togetherto providecoverageacrossawide area
w Massive MIMO: 5G networks use massive MIMO (multiple-input and multiple-output)
technology,which involvesusingmanyantennasto transmit and receivesignals Thisallowsfor
fasterand more efficientdatatransmissiorand canhelpreduceinterference
w Network Slicing 5G networks use network slicing, which involves dividing a single physical
network into multiple virtual networks Thisallowsfor more efficient use of network resources
and can help ensurethat different types of data traffic (suchas video streamingand internet
browsing)receivethe appropriateamountof networkresources




e ParticipantHandbook

—1.1.5 Key Features and Benefits of 5G Technology

Thefifth generation(5G) of mobile networks has transformedthe telecommunicationandustry by

offering ultra-fast data speedsJow latency, high reliability, and massiveconnectivity It marksa new

era of communicationwhere people,devicesand systemscanconnectseamlesslyenablingsmarter
andmore efficientdigitalinteractions

1. HighDataSpeeds

Oneof the mostremarkablefeaturesof 5Gis its exceptionallyhigh speed With potential peakspeeds
reachingup to 20 Gbps 5G networksare significantlyfasterthan 4G.

This meansuserscan download large files within seconds,stream ultra-high-definition (4K or 8K)

videoswithout buffering, and enjoy smooth performancein dataheavy applicationssuch as cloud

gamingyirtual reality (VR) andaugmentedreality (AR)

2. LowLatency
Latencyrefersto the time it takesfor datato travel betweendevices
In 5G networks, latencycanbe reducedto aslow asone millisecond,which is almostinstantaneous
Thisenablesreaktime applicationssuchas

w Remotesurgeriesandtelemedicine

w Autonomougseltdriving)vehicles

w Virtualandaugmentedreality simulations
Theseechnologiesequireimmediatedataresponsewhichonly 5G cansupporteffectively.

3. ImprovedReliability

5G technologyis built to deliver high reliability and continuousconnectivity,evenfor critical sectors
like healthcare genergy,andtransportation

For example,remote medicaloperationsand reaktime monitoring can be conductedsafelyover 5G
networks,ensuringuninterruptedserviceand dependablecommunication

4. MassiveNetwork Capacity
Another major advantageof 5G is its ability to handle a massivenumber of connected devices
simultaneously
It canconnectsensorsmachinesand loT (Internet of Things)devicesefficiently, pavingthe way for
innovationssuchas

w Smartcities

w Smarthomes

w Autonomousvehicles

w Industrialautomation
Thislarge-scaleconnectivitymakes5Gthe foundationfor the Internet of EverythingloE)

5. ConsistentUserExperience

5G networksoffer amore stable,reliable,and uniform experiencefor usersacrosddifferent locations
Improved coverage and performance ensure that people can accessonline services anytime,
anywhere with minimalinterruptionst whetherat home,in avehicle,or onthe move
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—1.1.6 Legacy Network

A legacynetwork refersto an older or outdated network technologythat is still in use but may no

longer be supportedor maintainedby the manufactureror vendor. Thesenetworkscanbe found in

many organizationsand may include older communicationsystems,computer networks, or other

infrastructure that hasbeenreplacedby newer technologybut continuesto be useddue to costor

other factors

Legacy networks can present several challengesto organizations, including limited support,

compatibility issueswith newer systems,and increasedrisk of security vulnerabilities As newer
technologiescontinue to emerge, it becomesincreasinglyimportant for organizationsto consider
transitioning away from legacynetworksto take advantageof the benefits of newer systems This
may involve upgradingor replacingoutdated infrastructure, implementingnew security measures,
andtrainingpersonneko work with newtechnology

Anexampleof alegacynetwork isthe PublicSwitchedTelephoneNetwork (PSTN)whichwasusedfor

traditional voicetelephonyfor manyyears PSTNvasdesignedto transmit analogvoice signalsover

copper wires using circuitswitching technology With the advent of digital communication
technologiesPSTNbecameoutdated andwasreplacedby newer digital networkssuchasthe Internet

Protocol(IP)network.

Another exampleof a legacynetwork is the Integrated ServiceDigital Network (ISDN)which was
usedfor digital voice and data services ISDNused circuitswitchingtechnologyto provide voice and

dataservicesover copperwires. With the increasingoopularity of digital communicationtechnologies
and the Internet, ISDNhasbecomeoutdated and has been replacedby newer digital networks like

VoiceoverIP(VolP)andfiber-optic networks

—1.1.7 Telecom RiggebG Legacy Networks

A TelecomRiggeris a frontline technician responsiblefor installing, maintaining, and upgrading
telecom towers and related equipment With the expansionof 5G technology alongsideexisting
legacynetworks (2G, 3G, 4G),the NJ&A 3 FdfeNd» Becomeeven more crucialin ensuringseamless
communicatiorservicesacrosurbanandrural areas

Theywork at height, handle technical equipment, and follow strict safety standardsto maintain
reliablemobileandinternet connectivity

Roleof a TelecomRigger¢ 5G & LegacyNetworks

A Telecom Rigger performs multiple technical and operational functions essential for network
performance Theirwork directly supportsthe backboneof moderncommunicatiorsystems

a. Installationand Setup

w Installandalignantennasyadio units,andmicrowavedisheson towersandpoles

w Mount equipmentsuchasRemoteRadioUnits (RRUs)BasebandUnits(BBUs)and power systems
w Routeandterminatefeedercablesppticalfibers,and groundingsystems
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b. Maintenanceand Inspection

w Conductregularsiteinspectiongo ensurestructuralintegrity and operationalefficiency
w Replacalamagedcablesconnectorsandantennasasneeded

w Performpreventivemaintenanceo minimizenetwork downtime.

c¢. NetworkUpgradationrand Commissioning

w Assistin upgradingnetwork componentsrom legacysystemq2G/3G/4G)to 5G.

w Configureandintegratenew equipmentasper network designspecifications

w Ensurecorrectantennaalignmentand verify signalquality.

d. Safetyand Compliance

w Followindustry-standardsafetyprotocolswhile workingat heightsandwith electricalsystems
w UseappropriatePersonaProtectiveEquipmentPPE)

w Maintainsite documentationJogs,andinstallationreports.

e. Coordinatiorand Reporting

w Workin coordinationwith site engineerssupervisorsandother technicians

w Reportsite progressjnstallationissuesandtest resultsaccurately

—1.1.8 Key Skills Required for a Telecom Rigge6G & Legacy—
Networks

A. TechnicaBkills

1. Riggingand Tower Climbing Ability to climb and work safelyat height usingharnessestopes,
andlifting gear.

2. Antennalnstallationand Alignment Knowledgeof variousantennatypes (panel, microwave,
sector)and correctalignmenttechniquesfor optimum coverage

3. CableHandlingand Termination Skilledin installingand connectingcoaxial,fiber optic, and
power cablesasper standards

4. Use of Testing Equipment Ability to operate instruments like VSWRmeters, OTDRsand
multimetersto test signalstrengthand cableintegrity.

5. Electricaland Mechanical Knowledge Understandinggrounding systems, basic electrical

wiring, and mechanicafittings usedon telecomstructures

B. Safetyand Worksite Skills
1. Workingat Heights Competencen heightsafetyproceduresandrescueoperations
2. FirstAid and EmergencyResponseBasictraining in handlingworkplaceinjuries or electrical
hazards
3. Site Documentation Readingand following site layout diagrams,installation drawings,and
work orders
4. PPHJsage Correctuseof helmets,glovessafetyboots,andreflectivejackets

'
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C Soft Skills

1. Teamworkand Communication Effective coordinationwith team membersand supervisors
for smoothoperations

2. ProblemSolving Quicktroubleshootingof signalor hardwareissues

3. Attention to Detait Precisionin equipmentalignmentand cabletermination to avoid network
faults.

4. Time Management Completingassignedwork within timelines without compromisingon
safety.

5. Adaptability Learningand adjustingto new technologiesgspeciallythe transition from 4Gto
5Gsystems

—1.1.9 Technical Expertise Required for a Telecom Rigd&s —
& Legacy Networks

A TelecomRiggermust possesssoundtechnicalunderstandingand the ability to applyit practically
on-site.

Technical Area Expertise Required

TelecomTowersand Structures | Understandingof tower types, load capacity,and safe installation

methods

RHRadioFrequencypBystems | Knowledgeof RFtransmission,antenna patterns, and alignment
procedures

OpticalFiberSystems Splicingtesting,andfault detectionusingOTDR

Powerand GroundingSystems | Installation of DC power units, grounding bars, and lightning
protection.

5G EquipmentSetup Installationof smallcells,MassiveMIMO antennas,andintegration

with legacysystems

ToolsandInstruments Proficientin usingtorque wrenches,crimpingtools, SWRmeters,
anddigitaltesters
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—1.1.10 Scope of Work for a Telecom Riggé&iG and Legacy—
Networks

Telecom Riggers play a crucial role in the installation, maintenance, and repair of
telecommunicationsinfrastructure for both 5G and legacy networks The scope of their work
involvesarangeof responsibilitiezo ensurethe optimal performanceof wirelessnetworks

Oneof the primary responsibilitiesof a TelecomRiggeris the installationof 5G and legacynetwork
equipment Thisincludesthe installationof antennasradios,and other hardware Theymustfollow
strict guidelinesand proceduresto ensurethat the installationis done correctly,and the hardware
is operatingasexpected Riggingvork often involvesclimbingtowers andworkingat heights,which
requiresspecializedrainingand certification

Oncethe installationis complete, the riggeris alsoresponsiblefor maintainingand upgradingthe
equipmentto ensureoptimal performance Thiscould entail running regular checks fixing issues,
andupgradingthe hardwareasrequired Theriggermuststay up-to-date with the latesttechnology
anddevelopmentsn the field to ensurethat they cancarryout thesetasksefficiently.

In caseof anynetwork issuesor failures,the telecomriggermusttroubleshootthe problem,identify
the root cause,and resolvethe issueas quicklyas possible To makesurethe network is operating
properly,this mayentail doingtestingandworkingwith other teams,includingnetwork engineers
Asriggingwork involvesclimbingtowers andworkingat heights,safetyis a crucialaspectof the job.
Thetelecomrigger must follow strict safety guidelinesand proceduresto ensuretheir safetyand
the safetyof othersaroundthem. Theymust alsomaintainaccuraterecordsof all work performed
andreport anyissuesor failuresto the appropriatepersonnelfor resolution

Lastly,the TelecomRiggermay work collaborativelywith other teamsto ensure the successful
installationand operationof the network. Thismayincludeworkingwith project managersnetwork
engineersandother field techniciango ensurethat the networkis functioningoptimally.

~1.1.11 Employment Opportunities

In India, there are variousemploymentopportunitiesfor TelecomRiggers 5G and LegacyNetworks

Someof the companiesandindustriesthat hire riggersinclude

w Telecom Service Providers Major telecom service providers in India such as Bharti Airtel,
Vodafoneldea, and RelianceJio Infocomm Limited (Jio) hire riggersto install and maintain their
network infrastructure Thesecompaniesmay have their own in-house rigger teams or may
contractout the workto externalcompanies

w Tower Companies Tower companiessuch as Indus Towers, AmericanTower Corporation,and
Bhatrti Infratel Limited may also hire riggersto work on their telecommunicationgprojects These
companiesspecializein building and maintainingtowers, and they require riggersto install and
maintainthe telecomequipmenton thesetowers.
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w TelecomServiceProvider TelecomServiceProvidersand their vendorssuchas Nokia, Ericsson,
and Huaweimay alsoemployriggersto installand maintaintheir equipmenton behalfof telecom
companies Thesecompaniesoften work closelywith telecom serviceprovidersto provide the
necessargquipmentfor 5Gandlegacynetworks

w GovernmentAgencies Governmentagenciesresponsiblefor telecommunicationgnfrastructure,
suchasthe Departmentof TelecommunicationgDoT),may hire riggersto work on their projects
In addition, the Indian Navyand Indian Air Forcealso havetheir own telecom networks, which
requireriggersto maintainand upgradethe infrastructure

w Consulting=irms Consultingirms suchasPwC KPMGand Deloitte that providetechnicalsupport
and expertiseto telecom companiesmay also employ riggersas part of their team. Thesefirms
may work with telecom service providers and tower companiesto help them optimize their
networkinfrastructure

w Freelancing Riggers may also work as independent contractors, providing installation,
maintenance,and repair servicesto varioustelecom companiesand clients This may include
smallertelecomserviceproviders,tower companiespr other organizationghat require telecom
infrastructuresupport

mal

—1.1.12 Process Workflow in an Organization and the Role-6;
a Telecom Rigger 5G Legacy Networks

Theprocessworkflow in a telecom organizationtypically involvesseveralstages,ncludingplanning,
installation, commissioningmaintenance,and troubleshooting Therole of a TelecomRigger- 5G
LegacyNetworksis crucialin the installation,commissioningand maintenancestagesof the process
Here'san overviewof the processvorkflow andthe rigger'srole in eachstage
wPlanning The planning stage involves designing the network infrastructure, selecting the
equipment, and defining the project scope The rigger may provide input on tower placement,
equipmentplacementandcableroutingto ensurea smoothinstallationprocess
wlnstallation Theinstallation stageinvolvesphysicallyinstallingthe equipment,includingtowers,
antennasand cables Theriggerplaysa critical role in this stageby climbingtowers andinstalling
the equipment,ensuringthat it is securelyfastenedand correctlypositioned
wCommissioningThe commissioningstage involvestesting the equipment and configuringit for
operation The rigger may assistwith equipment testing and configuration, ensuringthat the
equipmentis functioningcorrectlyandis communicatingvith the rest of the network.
wMaintenance The network infrastructure is continuously maintained during the maintenance
cycleto guaranteepeak performance Therigger may do routine checksand upkeep,replacing
damagedequipmentasnecessary
wTroubleshooting Thetroubleshootingstageinvolvesidentifyingand resolvingnetwork issues The
rigger may be called upon to troubleshoot issuesrelated to the tower, antenna, or other
equipment,andto makerepairsor adjustmentsasneededto restoreservice

'
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—1.1.13 Rigging Techniques and Installation Skills

1. RiggingTechniques
Riggingrefers to the processof lifting, positioning, and securingtelecom equipment such as
antennas,radio units, and cableson towers or structures Properriggingensuresthat equipmentis
safelyinstalledwithout damageor riskto workers
Keyriggingtechniquesinclude:
w Knottingand Roping Usingsuitableknots (like bowline or clove hitch) to secureropesandloads
safely
w Liftingand Hoisting Raisingr loweringantennas dishes,and heavytools usingpulleys,winches,
or ropes
w Load Balancing Ensuringeven distribution of weight to prevent swinging or dropping of
equipment
w Anchorageand Securing Attachingropesand slingsto strong, stableanchorpoints on the tower
beforelifting.
w Inspectionof Equipment Checkingopes,slings,hooks,and harnessegor wear and tear before
use

2. Installation Skills
Installationinvolvesmounting, connecting,and testing telecom equipmentat the site after rigging
Theseskillsensurethat all systemswork efficientlyand safely
Keyinstallation skillsinclude:
w AntennaMounting: Installingand aligningantennasat the correct height and direction as per
networkdesign
w Cablelnstallation Routingfeeder,fiber optic, and power cablesneatly and securelyusingclamps
andties.
w ConnectorTermination Properlyjoining or crimping cablesand connectorsto ensure strong,
interferencefree signals
w EquipmentAlignmentand Testing Usingtools like signalmetersor compasseso alignantennas
andverify performance
w SafetyPractices WearingPersonalProtective Equipment(PPEyuchas harnesseshelmets,and
gloveswhile workingat height
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UNIT 1.2Understanding 5G Network Components,
Installation, and Safety Protocols

— Unit Objectives|@

By the end of this unit, the participants will be able to:

1. Elucidatethe key componentsand architecture of 5G networks, including small cells, fiber
backhauland MassiveMIMO.

2. Describethe processe®f installing,testing, and troubleshooting5G network hardware,suchas
antennaspasestations,andfiber optic connections

3. Identify the challengesn network densification signalinterference,and maintaininglow-latency
communicationin 5Gtechnology

4. Discusssafety protocols, electromagneticfield (EMF)exposurelimits, and best practicesfor
workingwith high-frequency5G equipment

—1.2.1 Key Components and Architecture of 5G Networks—

The5G network representsthe fifth generationof mobile communicationtechnology It is designedo
deliverultra-fast data speeds)ow latency,andreliableconnectivityfor awide rangeof devicest from
smartphonedo IoT (Internet of ThingssensorsTounderstandhow 5G achieveghesecapabilitiesjt is
essentiato exploreits core componentsand network architecture

1. Overviewof 5GNetwork Architecture
The5G architectureis built on a combinationof radio accesstransport (backhaul)and core network
layers Theselayerswork togetherto transmit data efficiently and maintain connectivityacrossdevices
andlocations
wRadio AccessNetwork (RAN) This layer connectsuser devices(mobiles, loT devices)to the
networkthroughradiosignalsit includessmallcells,macrocells,and MassiveMIMO antennas
wTransportNetwork (Backhaub) Thetransportor backhaulconnectsRANsitesto the core network
using fiber optic cablesor high-capacitywirelesslinks This ensureshigh-speed data transfer
betweentowersandnetwork centers
wCoreNetwork Thecore handlesauthentication,routing, data managementand communication

between different parts of the network. 5G coresare designedon cloudnative and virtualized
platformsfor flexibility and scalability

2. KeyComponentof 5GNetworks
a. SmallCells

wDefinitiont Smallcells are low-powered radio accessnodesthat cover small geographicareas
(typicallyafew hundredmeters)

wPurpose They help increase network capacity and provide seamlesscoverage,especiallyin
denselypopulatedareas

o
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wTypes
o Femtocell usedin homesor smalloffices
o Picocellg; usedin largerbuildings
0 Microcellsg usedfor outdoor environmentssuchascampuse®r city blocks
wRole Smallcellsare essentialfor network densification,allowing 5G to support high data rates
andlargenumbersof connecteddevices

b. FiberBackhaul
wDefinition: Thefiber backhaulis the high-speedcommunicationlink that connectscell sites(like

smallcellsor basestations)to the corenetwork.
wFunction It carries aggregateduser data and control signalsbetween the RANand the core
network.

wlmportance
o Providedow latencyand highbandwidthconnectivity
o Ensureseliability and stability of 5G services
0 Supportamassivedatatransferfor technologiedike VR Al,andloT
Example In a city, hundredsof smallcellsare linked to the nearestbasestation usingfiber backhaul

linesfor fasterdataexchange

c¢. MassiveMIMO (Multiple Input Multiple Output)
wDefinition MassiveMIMO refersto antennatechnologythat usesa largenumberof transmitand

receiveantennasat the basestation.
wWorking It sendsand receivesmultiple data signalssimultaneously jmproving data rates and

spectralefficiency
wAdvantages
0 Increasesmetwork capacityand coveragejuality
0 Enhancesignalreliability in crowdedareas
0 Reducednterferenceby directingsignalgoreciselyto the userdevice(beamforming)
Example A 5G tower using64x64 MassiveMIMO antennascan servemany userssimultaneouslywith
consistentspeedandlow latency.

3. Interaction BetweenComponents
Allthesecomponentst  smallcells,fiber backhauland MassiveMIMO 1 work togetherto deliverthe

5Gexperience
wSmallcellsprovidelocalizedcoverage
wFiberbackhauknsureshigh-speedconnectionbetweenaccessandcore networks
wMassiveMIMO enhanceslatathroughputandsignalefficiency

Thisintegration allows 5Gto achieve
wHighdatarates(upto 10 Gbps)
wUltra-low latency(lessthan 1 millisecond)
wReliableconnectivityfor millionsof devices

'
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4. Practicallnsightfor Learners

Asan InfrastructureTechniciarg 5G Network,understandinghis architecturehelpsyou:
wldentify the correctplacementand configurationof smallcells
wRecognizéhe importanceof fiber connectivityfor reliablebackhaul
wHandleandalignMassiveMIMO antennasystemdor optimal performance
wSupportinstallationteamsin network rollout and maintenanceactivities

5. Summary
Component Function Benefit

Small Cells Provide local coverage and capacity | Improved network availability
boost

Fiber Backhaul Connects cell sites to the core netwo| Highspeed, reliable data

transfer

Massive MIMO Uses multiple antennas for data Higher capacity and signal

transmission quality

5D (parformancerelieson the efficient coordinationof smallcells,fiber backhaul and MassiveMIMO.
As a technician, a clear understandingof these componentsforms the foundation for effective
installation,testing,and maintenanceof 5Ginfrastructure

—1.2.2 Installation, Testing, and Troubleshooting of 5G —
Network Hardware

The successfubdeploymentof a 5G network dependson the preciseinstallation, configuration,and
maintenance of its hardware componentst such as antennas, base stations, and fiber optic
connections As an Infrastructure Technician¢ 5G Network, your role involves ensuring that all
equipment is correctly installed, tested for performance, and maintained for uninterrupted
connectivity

1. Major HardwareComponentsn 5G Networks
Beforeunderstandinghe processest isimportantto recognizethe keyhardwareelementsinvolved

w 5GAntennagMassiveMIMO). Transmitandreceiveradio sighaldetweenuserdevicesandthe
network.

w Base Stations (gNodeB: Connect antennasto the 5G core network and handle signal
processing

w FiberOptic Cables Providehigh-speedbackhaulconnectivity between cell sitesand the core
network.

N .,
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Eachcomponent requires careful handling, alignment, and calibration to achievethe performance
standardsexpectedfrom 5Gtechnology
2. Installation Process
Theinstallationprocesgnvolvesplanning,site preparation,equipmentsetup,andconfiguration
Step1l: Site Surveyand Preparation
w Conducta pre-installationsurveyto identify the bestlocationfor antennasandbasestations
w ChecHine-of-sight(LOSand poweravailabilityfor equipment
w Ensurehe site complieswith safetyandenvironmentalguidelines
w Preparemountingstructures,groundingpoints,andweatherproofenclosures
Step2: Mounting and Alignmentof Antennas
w Mount antennassecurelyon towersor rooftopsusingbracketsandclamps
w Usealignmenttools (e.g., azimuthand tilt meters)to position antennasaccuratelyfor optimal
signalcoverage
w Connectantennado the basebandiunit (BBU)r radiounit (RU)usingRFcables
Step3: Installation of BaseStations
w Installthe gNodeB(5G basestation)accordingo manufacturerspecifications
w Connecfpower cablesfiber backhaulines,andcontrolinterfaces
w Configurethe systemsoftwareandupdatefirmware.
w Labelall cablesandequipmentfor easyidentificationand maintenance
Step4: FiberOptic Cablelnstallation
w Usepropersplicingtermination,and connectorizatiormethods
w Avoidexcessivdendingor tensionon fiber cables
w Verifyfiber routesandlabelendpoints
w Connecto the OpticalDistributionFrame(ODFandtest for signalcontinuity.

3. TestingProcedures
After installation, testing ensuresthat the hardware functions accordingto network standardsand
performancetargets

a. Antennaand RFTesting
w PerformVSWRVoltageStanding/VaveRatio)teststo checksignalreflection
w ConductSignatrengthand Coveragdl estsusingfield measurementools.
w Verifybeamformingand MIMO performanceparameters

b. BaseStation Testing
w Poweron andverify systemboot-up and softwareconfigurations
w Checkransmissiorlink status,backhaukonnectivity, andlatencylevels
w Usediagnosticsoftwareto testthroughputandhandoverperformance

c. FiberOptic Testing
w ConductOpticalTimeDomainReflectometeOTDRieststo detectfaultsor breaks
w Measureopticalpowerlossusinga power meter andlight source
w Checkconnectivityandcontinuity acrosdinks

'
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4. TroubleshootingsG Network Hardware

Whenissuesariseduring or after installation,systematicroubleshootingis essentialto restore proper
function.

a. Commonlssues

Component Common Problem Possible Cause
Antenna Weak or no signal Misalignment, damaged connectors, or
faulty cable
Base Station Power or software failure Incorrect configuration, hardware fault, of

power fluctuation

Fiber Connection | High signal loss or no link Dirty connectors, fiber bends, or breakag

—1.2.3 Challenges in 5G Network Deployment and Performanege

5G networks are designedto support ultra-high-speeddata, massiveconnectivity,and low latency.
However, achieving these performance targets is not without challenges As an Infrastructure
Technician¢ 5G Network, understandingthese challengeshelps in planning, deployment, and
troubleshootingof 5Ginfrastructure

The main challengesinclude network densification,signalinterference, and maintaining low-latency
communication

1. Network DensificationChallenges
Network densificationrefersto increasinghe numberof smallcellsor basestationsin a givenareato
meethighdatademand Whileit improvescapacityandcoverageijt alsointroducesseveralchallenges
wHigh Deployment Costs More sites require investment in hardware, fiber backhaul, and
maintenance
wSiteAcquisitionissuesFindingsuitablelocationsfor smallcellsin urbanareascanbe difficult due to
spaceconstraintsandregulations
wComplexPlanning Overlappingcoverageareasmay require careful frequencyplanningto avoid
interference
wPowerand ConnectivityManagement Eachsmall cell needselectricity and backhaulconnectivity,
addingto operationalcomplexity
Example In a city center, placingdozensof smallcellson lamp posts, buildings,or bus stopsrequires
detailedplanningto ensurecoveragewithout interferingwith existingcells

.,
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2. SignalinterferenceChallenges

Signalinterferenceoccurswhen multiple radio signalsoverlap,reducingnetwork performance 5G uses
higherfrequencybands(mmWave, whichare more proneto interference

w Source®f Interference
0 Other5Gcellsoperatingnearby
0 LegacylGor Wi-Fisignals
0 Physicabbstaclesuchasbuildingsandtrees
w Effects Reducedataspeed,droppedcalls,andunreliableconnectivity
w Mitigation Techniques
0 BeamformingDirectingsignalgreciselyto users
o AdvancedAntennaTechniquesUsingMassiveMIMOto separatesignals
o0 FrequencyReusePlanning Ensuringneighboringecellsoperateon different channels
o0 NetworkMonitoring Tools Continuouslytrackinginterferencehotspots

ExampleIn a stadiumduringan event,thousandsof devicesnay causeinterference,requiringdynamic
network adjustments

3. Maintaining Low-LatencyCommunication

Lowlatency(1 msor less)is criticalfor reaktime applicationdike autonomousvehiclesyemote surgery,
andgaming Challenge#clude

w Processin@elaysEachbasestationandcorenodeaddsprocessindime.

w BackhauBottlenecksSlowfiber or wirelesslinksincreasdatency:

w HighNetworkLoad Manydevicedransmittingsimultaneoushcancongesthe network.
W

EdgeComputingRequirementsDatamay needto be processedcloserto the userto reduce
delays

Solutions
w Deploymulti-accesdgecomputing(MECYo bring processingloserto users
w Optimizerouting pathsandreducehopsbetweendevicesand core network.
w Monitor networkloadanddynamicallyadjustresources

Example A selfdriving car requiresreaktime communicationwith nearby vehiclesand traffic lights.
Evensmalldelayscanaffectsafetyandperformance

4. Practicallnsightfor Learners
Asatechnicianunderstandinghesechallengeselpsyou:
w Plansmallicellplacementandbackhaukonnectionsefficiently.
w Identify andtroubleshootsignalinterferenceissues
w Supportnetwork engineerdn optimizinglatency-criticalapplications
w Ensuredeploymentfollowsbestpracticesfor capacity coverageand performance

'
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5. SummaryTable
Challenge Cause Impact Mitigation
Network Densification| Many small cells in High cost, complex Proper site surveys,
dense areas planning power/backhaul
management
Signal Interference Overlapping Reduced speed, Beamforming, Massivs
frequencies, obstacleq dropped connections | MIMO, frequency
planning
LowLatency Processing delays, Slow response, poor | Edge computing,
Communication network congestion | reattime performance| optimized routing,
network monitoring

—1.2.4 Safety Standards and EMF Exposure Guidelines in 5G-
Operations

5G technology uses highfrequency radio waves and dense network deployment, which exposes
techniciansto electromagneticfields (EMF)and other occupationalhazards Ensuringsafety during
installation,testing,and maintenances critical

1. UnderstandingeMFin 5G Networks

w Electromagnetid-ields(EMF) Theinvisiblefields producedby antennasand transmittersduring
radiofrequency(RF)signaltransmission

w HighFrequencyBands 5G operatesin sub-6 GHzand mmWavebands(24¢100 GHz) which are
higherthan traditional 4G signals

w ExposureRisks Longterm or closerange exposurecan lead to thermal effects or discomfort,
althoughmodernequipmentis designedo staywithin safelimits.

KeyPoint EMFexposureis usuallybelow international safety thresholdswhen proper protocols are
followed.

2. SafetyProtocolsfor Technicians
a. PersonabBafety

w WearPersonaProtectiveEquipment(PPE)gloves safetyhelmet, safetyharnesgor tower work,
andnon-conductivefootwear.

w Maintainsafedistancefrom poweredantennasandtransmitters
w Avoidworkingalonein elevatedor confinedsites

N R
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b. Site Safety
w Ensurepowerisolationbefore performingmaintenanceor installation
w Followlockout/tagout(LOTOproceduredo preventaccidentakenergization
w Maintainclearaccessoutesfor emergencyevacuation
w Usewarningsignsandbarriersto keepunauthorizedpersonnelawayfrom high-riskareas

c. Electricaland EquipmentSafety
w Verifygroundingand surgeprotectionbefore connectinghardware
w Useinsulatedtoolswhenhandlinglive equipment
w Avoidmoistureexposureo electronicdevicesandconnectors

3. EMFExposureLimits
International organizationssuchasthe International Commissioron Non-lonizingRadiationProtection
(ICNIRPandWHOprovideexposureguidelines

Maximum Occupational

Frequency Band Maximum Public Exposure Exposure
0.1¢ 300 GHz 0.08 W/kg (whole body SAR 0.4 W/kg (whole body SAR)
mmWave (24100 GHz) t 20 SNJ RSyaAaudt 2SN RSyaaue
KeyPractices

wLimittime spentnearactiveantennas
wMaintainminimumsafedistancedrom transmittingequipmentasper guidelines
wUseEMFmMeasurementoolsto monitor exposureat installationor maintenancesites

4. BestPracticedor Workingwith 5G Equipment
1. PlanningWork Activities:
0 Schedulenmaintenancevhentransmittersare powereddown, if possible
o Coordinatewith network engineergo understandactivefrequencyandoutput power.
2. Monitoring and Measurement
0 UsehandheldEMFmetersto asses&xposurdevels
o Documentreadingsfor compliancerecords
3. Trainingand Awareness
0 Attend periodicsafetytrainingfor tower climbing,RFsafety,andelectricalhazards
o0 Stayupdatedwith industrysafetyregulationsandlocallaws
4. EmergencyPreparedness
0 Keepafirst aid kit andcommunicatiordevicesat the site.
0 Reportanyincidents,ncludingEMFexposureconcernsjmmediately

——————— B ——
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Multiple ChoiceQuestions(MCQs)
Selectthe correctoption for eachquestion

1. Thetelecomsectorprimarily contributesto economicgrowth by:
a) Increasingagriculturaloutput
b) Enhancingommunicatioranddigital connectivity
¢) Reducingenergyconsumption
d) Promotingtraditional trade only

2. Whichof the followingis an essentiakafetygearfor a TelecomRigger?
a) Helmetandharness
b) Raincoat
c) Sunglasses
d) Formalshoes

3. Amajorchallengeduringtower maintenances:
a) Lowinternetusage
b) Harshweatherconditionsandheightsafety
c) Limitedmobileapplications
d) Shortwork hours

4. Riggingechniquesare mainlyusedfor:
a) Designingsoftwaresystems
b) Lifting, positioning,andsecuringelecomequipment
c) Cablecolorcoding
d) Customerdataentry

5. ATeleconw A 3 I&poisibilityincludes
a) Installing,aligning,and maintainingantennasandcables
b) Designingetworkarchitecture
c) Developingnobileapplications
d) Managingetail telecomsales

ShortQuestions

1. Explairhow the telecomsectorcontributesto moderncommunicatiorand economiogrowth.

2. What are the essentialtechnicalskillsrequired for a TelecomRiggerworking in 5G and legacy
networks?

3. Describetwo common challengesfaced during the installation or maintenanceof telecom
towers.

4. Brieflyexplainthe basicriggingtechniquesusedduringtower installation

5. What are the main roles and responsibilitiesof a Telecom Rigger in ensuring network
functionalityand safety?
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Fillin the Blanks
1. Thetelecomsectorplaysavitalrole in andoveralleconomicgrowth.
2. ATeleconmRiggemusthavegoodknowledgeof andantennaalignment
3. Oneof the majorrisksin tower workisrelatedto andweatherexposure
4. Riggingnvolvesthe useof to lift andinstallheavyequipmentsafely
5. Duringmaintenancea riggermustalwaysfollow proceduredo preventaccidents
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_ KeyLearningOutcomes| ¢

Bythe end of this module, the participantswill be ableto:

1. Explairhowto preparefor the installationof racksand equipmentfor 5G networks
2. Describehe procesgo installand secureracksandequipmentfor 5G networks
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UNIT 2.1Preparing for Telecom Equipment Installation

— Unit Objectives |@

By the end of this unit, the participants will be able to:

1. Explairthe scopeof work for telecomequipmentinstallationbasedon blueprintsandsite plans

2. Describe the different types of telecom equipment, components, and their installation

requirements

Elucidatethe importanceof conductinga site audit beforeinstallationto assesgotentialhazards

Enlistthe tools, materials,and PPEhecessaryor telecominstallationand maintenance

Discusshe safetyguidelinesandregulatorystandardsapplicableto telecominstallations

Explairthe proceduredor handlinganddisposingf hazardousnaterialsin telecominstallation

Describe best practices for optimizing telecom infrastructure placement to ensure energy

efficiencyand sustainabilityDemonstratehow to read and interpret blueprintsand site plansfor

telecominstallations

8. Showhow to inspectand preparetelecominstallationtools, ensuringthey are in proper working
condition

9. Demonstratethe correctuseof PPEandadherenceto safetyprotocolsat the installationsite.

10. Showhow to handleand organizetelecom materials,includingRFconnectors,cables,and other
components

11. Demonstrate proper procedures for assembling RF connectors, jumpers, and telecom
componentdor installation

12. Show how to follow approved proceduresfor handling and disposingof hazardousmaterials
duringinstallation

NoOoh~®

_2.1.1 Scope of Work for Telecom Equipment Installation
Based on Blueprints and Site Plans

Telecomequipmentinstallationinvolvessetting up antennas,cables,radio units, and other network
componentsaccordingo the engineeringolueprintsandsite plans
Scopeof WorkIncludes
w Readingand understandingblueprints Identifying tower structure, antenna positions, cable
routes,andgroundingpoints.
w Preparingthe site: Cleaningthe area, ensuring safety arrangements,and verifying tower

readiness

w Mounting and aligningequipment Installingantennas,radio units, and feeder cablesas per
specifications

w Testing connectivity Verifying signal strength, alignment, and system performance after
installation

w DocumentationRecordingnstallationdetailsand submittingreportsfor verification

o
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Asa TelecomRiggerthe installationwork to be carryout will involve coordinatingwith the supervisor
and commissioningengineersto ensure that the installation is completed successfullyand in
accordancevith the installationplan.

Thefollowingare the variousaspectf installationwork that will be impactedby this coordination

w Reviewinghe installationplan: Beforestartingthe installationwork, it's important to reviewthe
installation plan with the supervisor This includes discussingthe scope of work, timelines,
equipmentrequirements,and safety procedures By doing this, the telecom rigger will have a
clearunderstandingf what is expectedof them, andthey will be ableto work more efficiently.

w Preparinghe site: Oncethe installationplanis reviewed,the riggerwill needto preparethe site
for installation Thisinvolvesclearingthe area,settingup the necessaryquipment,and ensuring
that the site is safeand securefor installationwork. Thesupervisorand commissioningngineers
may provide guidanceon the site preparation requirements and may help to addressany
challengeghat mayarise

w Installing equipment Once the site is prepared, the telecom rigger will start the actual
installation work. They need to follow the installation plan and work closely with the
commissioningengineersto ensure that the equipment is installed properly. This includes
mountingand configuringthe equipment,cablingandtestingthe connectionsand ensuringthat
the equipmentis properly grounded If they encounter any difficulties during the installation,
they canseekguidancerom the supervisoror the commissioningngineers

w Coordinatingwith other technicians In somecasesthe telecomriggermay needto coordinate
with other technicians,suchas electriciansor HVYACtechniciansto ensurethat the installation
work is completedsmoothlyand without anyissues Theyneedto communicateeffectivelywith
these techniciansand work closelywith them to ensurethat the installationis completedon
time andto the requiredstandards

w Testingand commissioningOncethe equipmentis installed, the telecom rigger needsto test
and commissionit. They will work with the commissioningengineersto verify network
connectivity, power supply, and other parameters Thisis a crucial step in the installation
process,and the telecom rigger needsto follow the commissioningengineers'instructions
carefully.

w Documentinghe installationwork: Finally,it's important to documentthe installationwork and
report any issuesor challengesthat were encounteredduring the installation process The
supervisorand commissioningengineersmay require the telecom NJ& 3 Sh&8pNt& éomplete
specific documentation, such as equipment inventory or test results This documentationis
essentiafor future referenceandtroubleshooting

Asa TelecomRiggemworkingon 5G and LegacyNetworks, it isimportant to assistthe supervisor/field
managerby providingappropriateinputsandfeedbackasrequiredto help achievethe scopeof work.

Ensuringthe successof a telecom project requires effective teamwork and coordinationamongall
team members By providing appropriate inputs and feedbackto the supervisor/fieldmanager,a
Telecom Rigger can contribute to the project's overall success Their inputs may help identify
potentialissuesand challengesallowingfor earlyinterventionto ensurethat the projectis completed
ontime andwithin budget

Improvingcommunicationis another of the work beingcarriedout is yet another benefit of providing
appropriateinputs and feedback Teammembers'inputs may help identify areaswhere quality can
be improved, suchas ensuringthat equipmentis correctlyinstalledor testing connectionsto ensure
optimalperformance
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_2.1.2Analysethe Relevant Blueprints, Schematics and-As__
Built Site Plan

Analyzing blueprints, schematics,and ashbuilt site plans is essential to determine the work
requirements and ensure that the installation or maintenanceproject is carried out safely and
effectively.

First, obtain the relevant blueprints, schematics,and asbuilt site plans for the project These
documentscanbe obtainedfrom the client or the project manager Reviewthe documentscarefully,
payingcloseattention to the details of the tower or other structure, includingits height, size,and
dimensions Takenote of any obstaclesor hazardsthat may affect the installation or maintenance

work.
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Fig.2.1.1 Schematics Diagram

Whenanalyzingblueprints,schematicsand asbuilt site plans,it isimportant to pay closeattention to
the technicaldetails Theblueprintsand schematicwill providedetailedinformation aboutthe tower
or structure, including its size, height, weight, and load capacity This information is crucial for
determiningthe equipmentand personnelrequirementsfor the project

The blueprints and asbuilt site plansshould be reviewedto identify any potential weaknesseor
structuralissueghat could affect the safetyof the project Thisincludeslookingfor signsof wearand
tear, damage or corrosionthat could compromisethe integrity of the structure. Theyshouldalsobe
reviewedto identify any environmentalfactorsthat could impactthe project, suchaswind speeds
precipitationlevels,or temperatureextremes Thesefactorscanaffect the safetyof the work site and
mayrequire additionalprecautionsor equipment

For tower maintenanceor installation projects, it is important to review the electrical systemsthat
are part of the tower structure. Thisincludesidentifying any power sourceswiring, and grounding
systemghat couldposea riskto workers

Theblueprints and schematicsshould be reviewedto identify the equipmentand tools that will be
neededto completethe project Thisincludesidentifyingany specializedequipmentor tools that may
be requiredfor the job, suchasriggingequipment,cranesor hoists

—______&____________



Telecom Rigger 5G and Legacy
Networks

_2.1.3 Types of Telecom Equipment, Components, and Their
Installation Requirements

Telecomnetworks consistof multiple devicesthat work together to enable communication These
includeboth activeand passivecomponents
A. Active Components
Theserequireelectricalpowerto function.
Examples
w BaseTransceivelStation (BTS) Facilitateswirelesscommunicationbetween user devicesand
the network.
w RemoteRadioUnit (RRU)Convertdigital signaldnto radiowavesandviceversa
w MicrowaveAntenna Usedfor long-distancepoint-to-point communication
w PowerSupplyUnits Providestablepowerto telecomsystems

Fig.2.1.2 Base Transceiver Station

Fig.2.1.3 Understanding RRU in Telecommunications

Fig.2.1.4 Microwave Antenna

B. PassiveComponents

Thesedo not require power but are essentiafor connectivity

Examples
wFeederand FiberCablesCarryRFandopticalsignals
wConnectorsandJumpersLinkantennasio other networkcomponents
wTowerMountsandBrackets SecureantennasandRRUs
wGroundingSystemsProtectequipmentfrom lightningor electricalsurges

Installation Requirements
wEnsureproperalignmentand orientation of antennasasper network design
wMaintainminimumbendingradiusfor cablesto preventsignalloss
wApplyweatherproofingat connectorgo preventmoistureentry.
wVerify earthingresistancas within safelimits.

— B/
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—2.1.4 Importance of Conducting a Site Audit Before Installatjon

Asite auditis a pre-installationassessmento ensurethat the locationis safeand suitablefor telecom
equipment

Objectivesof a Site Audit:

wldentify potential hazardssuchasweaktower sectionsJoosebolts, or unsafeladders
wVerifysitereadinessincludingpower supply,grounding,andaccessoutes.
wConfirmcompliancewith blueprintsandenvironmentalregulations
wDetectobstacleqe.g., trees,nearbybuildings)that mayblocksignaltransmission
Benefits

wEnsuresvorker safetyduringinstallation

wPreventscostlyrework or damage

wPromotesefficientprojectcompletion

l)

—2.1.5 Importance of Checking the Installation Material, Tools
and Equipment and PPE

Checkingthe installation material, tools and equipment, and PPEis a fundamental aspectof the
telecomrigger'sjob, asit directly impactstheir safetyandthe quality of the work carriedout. Faulty
or damagedequipment and tools can lead to project delays, cost overruns, and even accidents
resultingin injuriesor death.

One essentialaspect of checkinginstallation material is to ensure that cables, connectors,and
antennasare not damagedor faulty. Damageto cablescan result in serviceinterruptions or even
signalloss, leadingto a negative impact on customer satisfaction Similarly,faulty connectorsor
antennascan causethe system'soverall performanceto degrade,affecting network coverageand
signalstrength By conductinga thorough inspectionof the installation material, riggerscan ensure
that the installationis of the highestquality and meetsthe project'srequirements

Similarly tools suchascrimpers,cutters,and cablestrippersare criticalto the rigger'sjob. Thesetools
needto be inspectedregularlyto ensurethey are functioning correctly and are not damaged For
example,a damagedcablestripper may resultin an unevencut, damagingthe cable'sinsulation,and
leadingto a short circuit. A damagedcrimper may resultin animproper connection,leadingto signal
loss,whichcanimpactthe overallperformanceof the network.

Personal protective equipment (PPE)is crucial for the rigger's safety, given the hazardous
environmentin which they work. PPEncludesitems suchas hard hats, safety glassesgloves,and
harnessesand mustbe checkedfor any signsof wearandtear. Forexample,a damagedcharnessmay
not provide adequatesupport, putting the riggerat risk of falling, while damagedsafety glassesnay
not provideadequateeye protection,exposinghe riggerto dust,debris,or hazardoushemicals

In caseof anyfaulty or damagedequipmentor PPEit is essentiato coordinatewith the supervisorto
getthem replacedpromptly. Thisensureghat the riggershaveaccesgo properequipmentandtools,
which minimizesthe risk of accidentsor injury. Additionally,it helps maintain the quality of work
carried out, preventing delays and cost overruns Regularinspection and replacementof faulty
equipmentandtoolsare essentiato ensurethe riggers'safetyandthe successful

'
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—2.1.6 Tools, Materials, and PPE Required for Telecom——
Installation and Maintenance

A. Tools

w Adjustablespannersaandwrenches

w Torquewrench

w Cablecuttersandstrippers

w Crimpingtool

w Alignmenttools(compassGPSinclinometer)
w Multimeter andVSWRneter

B. Materials

w AntennasRRUsjumpers,andfeedercables
w Mountingclampsandbrackets

w Cableties,tapes,andlabels

w Groundingkits

w Weatherproofingmaterial

C. PersonaProtectiveEquipmentPPE)

w Fullbodysafetyharness

w Helmetwith chinstrap

w Safetyglovesandshoes

w Lanyardsndcarabiners

w Reflectivgackets

w Eyeandearprotection

~-2.1.7 Safety Guidelines and Regulatory Standards for———-
Telecom Installations

Workingin telecominstallationinvolveshighrisk activitiessuchas working at heightsand handling
electricalequipment Followingsafetystandardds mandatory
KeySafetyGuidelines

w Conductiskassessmenefore startingwork.
Ensureall riggersare trained and certified for tower climbing
Usefall protectionsystemdike doublelanyardsand harnesses
Avoidwork duringrain, lightning,or highwinds.
Keepfirst aidkits availableat the site.

w Followlockouttagout(LOTOprocedureshefore electricalwork.
RegulatoryStandards

w OSHAOccupationabSafetyand HealthAdministration)guidelines

w ISStandardgor safetyharnesseandropes

w TelecomEngineeringCentre(TEC)nstallationsafetynorms

w
w
w
w

—_______oa____________
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—2.1.8 Safety Guidelines during Rigging Operations

Adheringto safetyguidelinesduringriggingoperationsinvolvesseveraltechnicalaspectshat require

strict adherence For example, personal protective equipment must be inspected before use to

ensurethat it is in good condition, fits correctly, and is appropriate for the task being carried out.

Riggingeamsmust alsofollow strict protocolswhenworkingat heights,suchasensuringthat anchor
pointsare secureandthat lifelinesare correctlyattachedto harnesses

Electricalsafetyis another crucialaspectthat requiresstrict adherenceto safetyguidelines Workers
must be trained to identify potential electricalhazardsand understandthe proper lockout/tag-out

proceduresto ensurethat electricalcomponentsare safelyisolated before any work is carried out.

Failureto adhereto these procedurescan leadto electric shock,which can causesevereinjury or

death.

Equipmentsafety is also critical, and rigging teams must follow strict inspectionand maintenance
protocolsto ensurethat all equipment, including hoists, winches,and cables,are in good working
order and do not pose a hazardto workers Additionally,workers must follow strict guidelinesfor

lifting and movingheavyequipment,whichinvolvesensuringthat equipmentis properly balancedand

securedbeforemovingit.

Finally,emergencyproceduresare a critical aspectof safety guidelinesduring rigging operations

Riggingeamsmust understandevacuationand rescueplansand know what to do in the eventof an

emergencysuchasa fall, equipmentfailure, or an electricalaccident Theseemergencyprocedures
mustbe regularlyreviewedandupdatedto ensurethat they remaineffective

Here are some safety guidelinesduring rigging operationsthat should be followed to ensurethe

safetyof telecomriggersandother personnelinvolvedin the project

w PersonaProtectiveEquipment(PPE)Wear appropriate PPEas specifiedin the safetyguidelines,
includingsafetyharnesseshard hats,safetyglassesgloves and safetyboots.

w Fall Protection Use fall protection equipment such as safety harnesses|ifelines, and anchor
pointsto preventfallsfrom heights Whenusinga safetyharnessgensureit is properlyfitted, and
the attachmentpointis secure

w ElectricalSafety Follow electrical safety practices,includinglockout/tag-out procedures,which
prevent accidentalcontact with live electrical componentsand protect workers from electric
shock Neverwork on live electricalcomponentswithout propertrainingand equipment

w EquipmentSafety Inspectand maintainall equipment,includingriggingequipment, power tools,
andvehiclesto ensurethey are in goodworking condition and do not posea hazardto workers
Followthe manufacturer'secommendationgor inspectionand maintenance

w HazardousMaterials Handle hazardous materials safely, following the appropriate safety
guidelinesandusingappropriatePPE

w Communication Ensureclear communicationamongteam members,includingclearinstructions
andsignalsespeciallywhenworkingat heightsor with heavyequipment

w EmergencyProceduresFollowemergencyprocedures,includingevacuationand rescueplans,in
the eventof anaccidentor injury. Ensurethat all workersare awareof the emergencyprocedures
andknowwhatto doin the eventof anemergency

w Weather Conditions Considerweather conditions, such as wind, rain, and lightning, when
planning rigging operations Avoid working in unsafe weather conditions and take appropriate
precautionsvhenworkingin adverseweather

'



Telecom Rigger 5G and Legacy
Networks

—2.1.9 Handling and Disposal of Hazardous Materials

Telecominstallation may involve hazardoussubstancesuchas batteries, fuel, cleaningagents,and

electronicwaste

HandlingProcedures
wReadandfollow the Material SafetyDataSheet(MSDSjor eachsubstance
wWearprotectiveglovesand maskswhile handlingchemicals
wStorematerialsin labeled,sealedcontainers
wAvoiddirectcontactor inhalationof fumes

DisposalProcedures
wDisposeof e-waste(like old connectorsor cablesthroughauthorizedrecyclers
wUsedbatteriesmustbe sentto certified disposabgencies
wNeverdumpchemical®r wastein openareasor drains

—2.1.10 Best Practices for Optimizing Telecom Infrastructure,
Placement

Properplacementof telecomequipmentenhancesfficiency signalquality,andenergyconservation
BestPractices

w Installantennasat optimumheightto minimizeobstructionandinterference

w Maintainadequatespacingoetweenantennago reducesignaloverlap

w Useenergyefficientequipment,suchaslow-power RRUsndsmartcoolingsystems

w Employsolarpanelsor hybrid powersourcesvherefeasible

w Plancableroutingto minimizeenergylossand maintenanceneeds

w Promotereuseandrecyclingof mountingstructuresand materials

—2.1.11 Importance and Process of Working Safely at High—
Elevations

Working safelyat high elevationsis of critical importancein the telecommunicationgndustry, asit
involvestaskssuchastower climbingand rooftop installations,which canbe extremelydangerousf
proper safety protocols are not followed. The processof working safelyat high elevationsinvolves
severalsteps,includingriskassessmenpropertraining,andthe useof appropriatesafetyequipment
RiskAssessmentBefore beginningwork at height, a risk assessmeninust be carried out to identify
potential hazardsand implementappropriatecontrolsto mitigate those risks Thisincludesassessing
the conditionof the work surface,determiningthe heightand fall distance,and identifyingany other
hazardssuchaselectricalcablesor obstacleghat mayaffectthe work.

o
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ProperTraining Riggingpersonnelshouldreceiveadequatetraining on safework practicesand the
proper useof equipmentto minimizethe risk of accidents Trainingshouldcoverthe use of personal
protective equipment(PPE)suchasharnesseshelmets,and other equipmentrequiredfor safework
at heights Theyshouldalsobe trained on proper climbingtechniques,suchas usinghandholdsand
footholds,aswell asemergencyproceduresn the eventof anaccident

Useof Appropriate SafetyEquipment Theuse of appropriatesafety equipmentis crucialto working
safelyat high elevations ThisincludesPPE suchas harnesseshelmets, and safety glasseswhich
protect the rigger from falls, head injuries, and other hazards In addition to PPE other equipment
may be necessarysuchasfall arrestsystemswhichhelp to arrestthe fall of a workerin the eventof
afall.

Theprocessof workingsafelyat high elevationgtypicallyinvolvesthe followingsteps

w Inspection Before beginning work, inspect the work surface and surrounding area for
potentialhazardssuchasunevensurfacesglectricalcables and other obstacles

w Planning Planthe work to ensurethat it can be carried out safely,taking into accountthe
heightof the work surface the distanceof the fall, andanyother potentialhazards

w PersonaProtectiveEquipment UseappropriatePPEincludingharnesseshelmets,and safety
glasses

w Fall Protection Use appropriate fall protection equipment, suchas a fall arrest system,to
preventfallsfrom heights

w CommunicationEnsureclearcommunicatiorwith other workersinvolvedin the taskandthe
groundpersonnelto minimizethe riskof accidents

w WorkPositioningMaintaina safework position,usinghandholdsandfootholdsasnecessary

w EmergencyProceduresBefamiliar with emergencyproceduresand evacuationplansin case
of anaccident

—2.1.12 Climbing and Working on Different Types of Towers-

Telecomriggersare requiredto climb and work on different types of towers suchas guyedtowers,
lattice towers, monopole towers, stealth towers, etc. Eachtower type requires specific support
mechanisma&ndtechniquedo ensurethat the riggercanclimbandwork safely

Guyedtowers

Guyedtowers are towers that use cables ,known asguy wires, to supportthe tower structure. They
are designedto withstand both vertical and lateral forces The guy wires are typically made of high-
strengthsteelcablesand are anchoredto concretefootingsburiedin the ground

Climbinga guyedtower typicallyinvolvesusinga vertical climbingsystem,suchasa ladderor cable
climbingsystemthat is attachedto the tower structure. Riggeramust first ensurethat the ladderor
climbingsystemis securedto the tower and that they have proper fall protection equipmentbefore
climbing
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Fall protection equipment for guyed towers typically includesa full- body harness,lanyard, and
energyabsorber Theharnessshouldbe securelyfastenedaroundthe rigger'storso and legs,andthe
lanyardshouldbe attachedto the harness'slorsalD-ring. Theenergyabsorberis designedto reduce
the impactforcesof afall andis typicallyattachedto the lanyard

Oncethe riggerhasclimbedthe guyedtower, they may needto useadditionalsupportmechanisms,
suchasa work positioningsystemor a bosun'schair,to perform their work safely A work positioning
systemis usedto securethe riggerin a specificlocationon the tower, allowingthem to work hands
free while maintaininga stable position. A bosun'schair,on the other hand, is a suspendedseatthat
allowsthe riggerto work while suspendedrom the tower structure.
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Fig. 2.1.5: Climbing Guyed Tower Fig. 2.1.6: Full Body Harness with

Sock Absorbing Lanyard

Fig. 2.1.7: Bosun's chair

When descendingthe tower, the rigger should use the same fall protection equipment as when
climbing,ensuringthat they havea securegrip on the ladderor climbingsystemandthat they do not
accidentallydisconnectheir fall protectionequipment
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Latticetowers

Latticetowers are widely usedin the telecomindustry for their durability and
strength Climbingand workingon thesetowersrequire specializedechniques
andequipmentdueto their heightandstructure.

Before starting any work, riggersmust conducta thorough inspectionof the
tower to ensureit is safe and secure They must also wear appropriate
personal protective equipment (PPE)such as a safety harnessand lanyard,
hard hat, and non-slip footwear. In addition, riggers must be trained in
climbingandrescuetechniqguesandshouldalwaysworkin pairsor teams

To climb a lattice tower, riggerstypically use a vertical climbing system,suchas a ladder or cable
climbing systemthat is securedto the tower structure. Laddersusedfor lattice towers are usually
metal, securedto the tower structure with bolts and clamps,and haverungswith a non-slip surface
Climbersshould always maintain three points of contact with the ladder at all times and avoid
overreachingr leaningout from the ladder.

Cableclimbingsystemsare alsocommonlyusedon lattice towers. Thesesystemsconsistof a cableor
rail systemthat runs up the tower and is securedto the structure at intervals Therigger attaches
their safety harnessto a sliding carriage that moves along the cable, providing continuous fall
protectionasthey climbandwork on the tower.

Riggersnustalsobe awareof the potential hazardsassociatedvith lattice towers, suchashighwinds
andfallingdebris Theyshouldalwayswork with cautionand useappropriateriggingequipment,such
aspulleysandropes,to moveequipmentandmaterialsup anddownthe tower safely

Monopole towers

Monopole towers are often usedin areaswhere zoninglawsrestrict the use of traditional lattice or
guyedtowers. Theyconsistof a singlepole with a flangeat the top, which supportsthe antennasand
other equipment Climbinga monopoletower requiresthe useof specializectlimbingequipmentand
safetygeardueto the shapeand smoothsurfaceof the pole.

One of the most common piecesof equipment used to climb monopole towers is a monopole
climbingsystem A monopoleclimbingsystemis a specializedleviceusedby telecomriggersto climb
and work on monopoletowers safely The systemtypically consistsof a mast climber and a safety
harnessandlanyard

Themastclimberis a devicethat clampsonto the pole and usesa motorizedsystemto lift the rigger
up anddownthe pole. Themastclimbertypicallyconsistsof two parts. a motorizedbaseand a lifting
unit. Themotorizedbaseis typically placedat the baseof the monopoleand providespower to the
lifting unit. Thelifting unit includesa clampingmechanismhat attachesto the pole and a motorized
systemthat lifts the riggerup anddownthe pole.

Thesafetyharnessand lanyardare crucialcomponentsof the monopoleclimbingsystem Thesafety
harnessis a full-body harnessthat is worn by the riggerto protect them in the event of a fall. The
harnesstypicallyincludesa dorsal D-ring that is usedto attachthe lanyard Thelanyardis a flexible
line that is attachedto the dorsal D-ring on the safety harnessand a secureanchor point on the
tower. Thelanyardtypicallyincludesa shockabsorbingelementthat reducesthe impactof a fall.

'
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Fig. 2.1.9: Fall Protection System while Climbing Monopole

In addition to the climbingsystem,riggersmust wearpersonalprotective equipment(PPE)including
a safetyharness)anyard,and hard hat. Thesafetyharnessshouldbe attachedto the climbingsystem
or supportarm usinga lockingcarabiner,ensuringthat the riggeris securelyattachedto the tower at
alltimes. Thehardhatis essentiato protectthe rigger'sheadfrom fallingobjectsor debris
Fallprotectionis alsocritical when climbingmonopoletowers. Safetyguidelinestypicallyrequire the
use of fall protection equipment, suchas a safety harness,lanyard, and anchor point. The anchor
point should be securelyattachedto the tower and capableof supportingthe rigger'sweight The
lanyardshouldbe long enoughto allow the riggerto move freely while workingon the tower but not
solongthat it createsa significantfall hazard

Other equipmentthat may be usedwhen climbingmonopoletowers includesa safetyclimb system,
which attachesto the pole and providesa seriesof stepsfor the riggerto climb up and down the
tower. The safety climb systemcan be usedin conjunctionwith a mast climber or support arm,
providingan additionallayerof safetyfor the rigger.

Stealthtowers

Stealth towers, also known as disguisedtowers, are designedto blend in with the surrounding
environmentto avoid standingout as a tall tower. Theyare often disguisedas trees, flagpoles,or
other structures,and are made of materialsthat are meantto resemblethe natural environment,
suchaswoodor plastic

Climbingand working on stealthtowers requiresspecializecequipmentand techniques Riggersnay
use a tree-climbing harnessto climb the structure, along with tree climbing spikesor hooks that
attachto the tree-like exterior of the tower. Thesespikesare designedo providea securegrip on the
tower, allowingthe riggerto climbup anddownthe structure.
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Fig. 2.1.10: Stealth tower Fig. 2.1.11: Stealth tower

In additionto the specializectlimbingequipment,riggersworkingon stealthtowers must take extra
care not to damagethe camouflageof the tower. Any damageto the tower's exterior could
compromiseits ability to blend in with the surroundingenvironmentand potentially draw unwanted
attention.

Toavoiddamaginghe stealthtower, riggersmay use specializedools and technigues suchashand
sawsor pruningshearsto clearanyobstructingbranchesor foliage Theymay alsousecautionwhen
attachingany equipmentor tools to the tower, ensuringthat they do not leavemarksor damagethe
surfaceof the tower.

Aswith other types of towers, riggersworking on stealth towers must also wear appropriate PPE,
including a safety harnessand lanyardfor fall protection, as well as glovesand eye protection. In
some cases specialized®PEmay be requiredto protect the camouflageof the tower, suchas soft-
soledbootsor bootsthat do not leavemarkson the tower's surface

—2.1.13 Common Defects found in Telecom Equipment——

Telecomequipment can experiencevarious types of defects that can affect their functionality,
performance,and safety. Let'stake a closerlook at eachof the commondefectsand their technical
examples
w PowerSupplyFailure Powersupplyfailure canoccurdueto overheating voltagefluctuations,or
a faulty power supply Forexample,a faulty capacitorin a power supplycancauseit to fail and
leadto network outages
w Corrosion Corrosioncan occur due to exposureto humidity or salt, especiallyin outdoor
telecom equipment Corrosioncan causecomponentsto degradeand fail, leadingto network
outages Forexample,a corroded connectorin a fiber optic cable can causedata transmission
errors.
w OverheatingOverheatingcanoccurdue to highambienttemperatures,dustand debrisbuildup,
or insufficientcooling Overheatingcan causecomponentsto fail and leadto network outages
Forexample a buildupof duston a server'sfan cancauseit to fail andleadto overheating

'



ParticipantHandbook

w PhysicaDamage Physicalamage suchasimpactsor vibration, cancausecomponentsto fail or
becomedislodged Jeadingto network outagesand safetyrisks Forexample,a damagedantenna
on acelltower cancausenetwork outages

w Software or Firmware Issues Software or firmware issuescan causetelecom equipment to
malfunction or stop working altogether. This can be causedby bugs, programmingerrors, or
compatibility issueswith other components For example,a programmingerror in a router's
firmware cancauseit to stopworkingandleadto network outages

w Connectivitylssues Connectivityissuescan occurdue to faulty cabling,damagedconnectors,or
interference from other devices Theseissuescan causedata transmissionerrors or network
outages Forexample a damagedethernetcablecancausedatatransmissiorerrors betweentwo
networkdevices

w LightningDamage Telecomequipment can be damagedby lightning strikes, which can cause
power surgesor damageto sensitivecomponents Lightningdamagecanleadto network outages
and safety risks For example,a lightning strike on a cell tower can causepower surgesthat
damagethe tower's electricalcomponentsandleadto network outages

—2.1.14 Identifying and Documenting Job Hazard Assessment
(JHA) Requirements

Job Hazard Assessmen(JHA)is a processthat involvesidentifying, evaluating,and documenting
potentialhazardsassociatedvith a specificjob or task
Toconducta JHAfor a TelecomRiggerthe followingstepsmaybe taken

Identify
ways to
mitigate or
eliminate
hazardslde

Identify

Break 2
potential

d.ole the hazards
job into

task to be associated
tasks or

assessed stops with each
task

Assess the
level of risk
associated
with each
hazard

Identify
the jobor

Document

ntify ways the JHA
to mitigate
or
eliminate

hazards

Fig. 2.1.12: Steps to conduct JHA

Hereisanexampleof a JHAfor a TeleconRigger
JobTitle: TeleconrRigger
Task Installinga new antennaon a telecomtower
Hazardddentified:
w FallHazardsClimbinghe tower posesariskof falling,especiallywhenworkingat heights
w ElectricalHazards The installation of the new antenna may require working with electrical
equipmentand power sourceswhichcanposeariskof electrocution

P
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w Struckby HazardsTheriggingequipmentand tools usedin the installationprocesscouldfall and
strikethe workeror otherpersonnelon the ground.

w PinchPoints: Theriggingequipmentusedfor hoistingthe antennamay have pinch points that
couldcause injuryto the worker'shands.

w Weather HazardsTheinstallationprocessmay be affected by weather conditionssuchaswind,
rain, or lightning,which could posea safetyriskto the worker.

RiskAssessment

w FallHazards Therisk of falling canbe reducedby wearingappropriatefall protection equipment,
suchasa safetyharness|anyard,andsafetyrope.

w ElectricaHazardsTheriskof electrocutioncanbe reducedby ensuringthat all electricalequipment
is properly groundedand insulated, and by using personalprotective equipment (PPE)suchas
rubber gloves safetyglassesandsafetyboots

w Struckby Hazards The risk of being struck by rigging equipment and tools can be reduced by
ensuringthat all equipmentis securedproperly and by using barricadesand warning signsto
preventpersonnelfrom enteringthe work area

w PinchPoints Theriskof pinchpoints canbe reducedby usingglovesthat are specificallydesigned
to protectagainstpinchpointsandby usingequipmentthat is properlyguarded

w Weather Hazards Therisk of weather hazardscan be reducedby monitoring weather conditions
anddelayingwork if necessaryWorkersshouldbe trained on safework practicesduringinclement
weather.

ControlMeasures:

w Useof Fall Protection Equipment:Workersshouldwear appropriate fall protection equipment,
suchasa safetyharness|anyard,and safetyrope.

w ElectricalSafety: Workersshouldensurethat all electricalequipmentis properly groundedand
insulated,andusePPEsuchasrubber gloves safetyglasses, andafetyboots.

w SecuringEquipment: Workers should ensurethat all rigging equipment and tools are secured
properlyandusebarricadesandwarningsigns tgporeventpersonnelffrom enteringthe work area.

w PinchPoint Protection: Workersshoulduseglovesthat are specificallydesignedo protect against
pinch pointsanduse equipmenthat is properlyguarded.

w Inclement Weather: Workers should monitor weather conditionsand delay work if necessary.
Workersshould be trained osafework practices during inclementeather.

Identifying and documenting Job Hazard Assessmen{JHA)requirementsis important for ensuring
the safety of workers and minimizingthe risk of accidentsor injuries on the job. DocumentingJHA
requirementsis alsoimportant becauseit providesa record of the hazardsthat were identified and
the stepsthat were takento control or eliminatethose hazards Thiscanbe usefulfor future reference,
trainingpurposesandfor demonstratingcompliancewith safetyregulationsand standards

In the telecom industry, identifying and documenting JHArequirementsis particularly important
becauseof the nature of the work. Telecomriggersoften work at heights,use heavyequipmentand
machinery,and are exposedo electricalhazardsamongother risks Conductinga JHAbefore starting
a job canhelp to identify these hazardsand developstrategiesto minimizethe risksassociatedwith
them. Thiscanhelp to preventaccidentsand injuries, and ensurethat workersare ableto complete
their taskssafelyand effectively.
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2.1.15 Benefitsof FollowingChecklistaand
[ StandardOperatingProcedure{SOPS)

Following checklistsand StandardOperating Procedures(SOPs)s crucial to ensure efficiency and
consistencyn their work.

As a TelecomRigger,usingchecklistsand StandardOperatingProcedureg SOPsan greatly improve
the quality and safety of work. Forexample,when installinga new tower, usinga checklistand SOPs
canhelp ensurethat all necessarstepsare completed,includingcheckingequipmentspecifications,
ensuringproper grounding,and following safety protocols Thiscanhelpto preventerrorsand delays,
andreducethe risk of accidentsor equipmentfailure.

Similarlywhenconductingiower maintenancepsinga checklisttanhelp ensurethat all necessaryasks
are completed, such as inspectingtower components,checkingcable connections,and conducting
safety checks Thiscanimprovethe efficiencyof the work processand reducethe risk of equipment
failure or safetyhazards

In addition, following SOP<animprove communicationand teamwork amongRiggersFor example,
if a new Riggetis joiningthe team, they canquicklylearnthe work processby following SOPsThiscan
helpto reducethe learningcurveand ensurethat all teammembersare onthe samepage

2.1.16 Installation Material, Toolsand EquipmentRequired
[ for TelecomRigging

Installation Materials, Toolsand Equipment

Towerg(tower sectionstower groundingkits,
tower hardware tower lightingkits)

Coaxiatablesandconnectors Fiberoptic cablesandconnectors

—______o____________
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Installation Materials, Toolsand Equipment

Groundingmaterials(copper wiresground
rods,etc.)

Towerclimbingsafetyequipment (harnesses,
Hardware(bolts,nuts,washersegtc.) lanyardsetc.)

Cablecuttersandstrippers Cabletie guns
E—7

Crimpingools Drillsanddrill bits
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Installation Materials, Toolsand Equipment

Levelsand PlumbBobs

Multimetersand other testing equipment Powertools (suchasimpactwrenches)

Sawgqsuchasreciprocatingsaws) ~Screwdriverandwrenches

Table2.1.1:InstallationMaterial, Toolsand Equipment
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UNIT2.2: Assisting in the Installation of Telecom Equipment
and Site Testing

— Unit Objectives| @

py uie enuul uns urng, uie parucipantswill be ableto:

1. Explainthe steps involved in assemblingand installing antennas, feeders, and transmission
equipment

2. Describethe proceduresfor installing, grounding,and securingtelecom cableson towers and
rooftop sites

3. Elucidate the principles of RF systems, microwave transmission,and their role in telecom
networks

4. Discusghe importanceof alignment,sweeptesting,and signalverificationin maintainingnetwork
quality.

5. Enlistthe tools and equipmentrequiredfor signaltesting,includingspectrumanalyzersaand sweep

testers
. Describehe factorsthat contributeto signallossandinterferencein telecominstallations
. Explainthe purposeand processof conductingLineof-Sight(LOS)Xhecksfor microwaveand RF
transmission

8. Discusdest practicesfor shelter room installations,includingpower backupand climate control
considerations

9. Describe the documentation process for recording installation details and preparing client
handoverreports.

10.Demonstrate the processof assemblingand mounting antennas, feeders, and transmission
equipment

11.Show how to install, route, and securetelecom cableson towers and rooftop sites, ensuring
compliancewith safetystandards

12.Demonstratehe groundingtechniquedor telecomequipmentto preventelectricalhazards

13.Showhowto performalignmentandsweeptestingusingappropriatetoolsandtechniques

14.Demonstratesignalverificationprocedurego ensureoptimal network performance

15.Showhowto identify andtroubleshootpotential signallossissuesn a telecominstallation

16.Demonstratethe procesof conductinga Line-of-Sight(LOSEheckfor microwaveand RHinks

17.Showhow to assistin shelter room installations,includingequipmentsetup and climate control
measures

18.Demonstratethe processof maintaining installation records and preparing documentation for
clienthandover

~N O

2.2.1Procesof Expanding andJpgradinga Cellular Carrier
Network

Expandingand upgradinga cellular carrier network involvesseveralsteps,includingsite surveyand
selection,civil works, equipmentinstallation, and testing Thefirst stepis to conducta site surveyto
identify potential locationsfor the new network components This survey may include factors such
asterrain, accesgo power and fiber, and zoningregulations Oncethe site is selected,civil worksare
requiredto preparethe site for equipmentinstallation Thiscanincludeexcavationjayingfoundations,
andinstallingpowerandfiber connections
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Thenextstepisto installthe equipment,includingtowers, antennas,and other network components
Thismay involve upgradingexistingequipmentor installingnew componentsto expandthe network
capacity Testingis then conductedto ensurethat the new componentsare functioningproperly and
that the network is deliveringthe desiredlevel of coverageand capacity Thistesting may include
performancetesting,signalstrengthmeasurementsand other qualityassuranceests
Overall,expandingand upgradinga cellular carrier network requires careful planning,coordination,
and execution Civilworksat existingcellularnetwork sitesplay a critical role in preparingthe site for
equipment installation, which can involve excavation,laying foundations, and installing power and
fiber connections Oncethe equipmentis installed,testing is conductedto ensurethat the network is
deliveringthe desiredlevelof coverageand capacity

TakingCustomerFeedback

Taking customer feedback is a vital practice for a Wireless Technician,as it enablesthem to
understandthe O dza G 2 neé&dblpreferences,and expectationsmore effectively. Feedbackoffers
valuableinsightsthat canbe usedto improveservicequality, resolveconcerngpromptly, and enhance
the overallcustomerexperience

By activelylisteningto feedback,a WirelessTechniciarcan pinpoint areasthat require improvement
and take correctiveactionsto addressthem. Thisnot only improvesservicedelivery but also helps
buildtrust andstrongerrelationshipswith customers

Custometrfeedbackalsoprovidesthe opportunity to identify trends and recurringissues allowingthe
technicianto anticipate and addresspotential problems before they escalate Proactive problem-
solvingleadsto higher customer satisfactionand loyalty, as clients are more inclined to return to
serviceproviderswho valuetheir inputandactuponit.

Furthermore, feedback highlights both strengths and weaknessesn a (i S O K y péfaringhic@ &
Recognizingthese aspectsallows for targeted skill development and knowledge enhancement,
contributingto personalgrowth, professionatompetenceandincreasedob satisfaction

— 2.2.2DocumentationRequiredfor Installation

Thedocumentationrequiredfor the installationof Wi-Fibackhaulmay vary dependingon the specific
projectandlocation,but generallythe followingdocumentsareimportant:

w Sitesurveyreport: Areport containingthe detailsof the site survey includingthe type of equipment
needed, the layout of the area, and any potential obstaclesor challengesthat may affect the
installationprocess

w Bill of Materials (BOM} A list of all the materials,components,and equipmentrequired for the
installation,includingtheir specificationsquantities,and costs

w Network diagram A diagramthat showsthe layout of the network and how all the deviceswill be
connectedjncludingacces$oints,routers,switches and other network components

w Installation manuat A document that outlines the step-by-step proceduresfor installing and
configuringthe Wi-Fibackhaukquipment

w Usermanual A documentthat providesinstructionsand information on how to use the Wi-Fi
backhaulsystem,includinghow to connectto the network, configure settings,and troubleshoot
issues

w Testingandcommissioningeport: Areportthat outlinesthe resultsof the testingandcommissioning
processjncludinganyissuesor problemsthat were encounteredand how they were resolved

w Asbuilt drawings A setof drawingsthat showthe actuallayoutandinstallationof the equipment,
includingthe locationof devicesgabling,and other components
w Maintenancemanuat A documentthat providesguidelinesand instructionsfor maintainingthe

Wi-Fi backhaulsystem, including routine maintenanceprocedures,troubleshooting,and repair
instructions
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— 2.2.2Microwave Transmissiorinstallation

Theprocessf microwavetransmissiorinstallationinvolvesseverattechnicalstepsthat mustbe carried
out with precisionto ensurereliableandefficient signaltransmission

w Planningand Site Survey Thefirst stepis to plan the installationof the microwavetransmission
system This includes determining the required capacity,selectingthe appropriate equipment,
designingthe systemlayout, and identifying potential obstaclesor interference sources Once
the planningis complete, a site surveymust be carried out to assesghe site's suitability for the
installation Thesite surveyis critical for determiningthe location and feasibility of the microwave
transmissionsystem The survey typically includes analyzingthe terrain, evaluating potential
obstructionssuch as buildingsand trees, and assessinghe availability of power and accessto
the site. The surveymay also include performing a path analysisto determine the feasibility of
transmitting microwave signalsbetween two points. This analysisconsidersfactors such as the
distancebetweenthe points,the frequencyof the signalsandthe elevationof the antennas

Duringthe survey,specializedequipment suchas spectrumanalyzersand signalstrength meters
may be usedto identify potential sourcesof interferenceand determinethe optimal placementof
the antennas Thesurveydatais then usedto designthe microwavetransmissiorsystemandselect
the appropriateequipment

w EquipmentInstallation: The installation of microwave transmissionequipment involves several
technicalsteps Thefirst stepisto installthe supportstructures,suchastowersor poles,andanchor
them securelyto the ground Theequipmentis then mountedon the supportstructures,including
the microwaveantennaswaveguidecoaxialcable,andother hardware

The antennas must be positioned precisely and oriented correctly to ensure optimal signal
transmission Thewaveguideand coaxialcablesare connectedusingflangesand connectorswhich
must be assembledand crimpedwith precisionto ensurea reliable and low-lossconnection The
equipmentis then connectedto power and data networks,andthe systemistestedto ensurethat
it isfunctioningcorrectly.

w Testing Testingand commissioningare critical stepsin ensuringthe reliability and performance
of the microwave transmissionsystem The testing processincludesverifying the connectivity
and integrity of the waveguideand coaxialcables,measuringthe signalstrength and quality, and
identifyingandresolvinganyissuer sourcesof interference

The systemis then commissionedwhich involvesconfiguringand optimizing the equipmentto

achievethe desiredperformancelevels Thisincludesadjustingthe transmit and receive power
levels,optimizingthe modulation and codingschemesand configuringthe error correction and
signalprocessingalgorithms Thesystemis then tested againto ensurethat it meetsthe specified
performancecriteria.

TelecomRiggersplay a crucial role in the processof microwavetransmissioninstallation Theyare
responsibldor the physicainstallationof the transmissiorequipment,includingantennaswaveguides,
andsupportstructures

In additionto theseresponsibilitiesthe TelecomRiggemustalsoensurethat all equipmentisinstalled
accordingo safetystandardsandthat the installationis completedwithin the specifiedimeframe.
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2.2.3AntennaAssembly Waveguide and Coax Connector
[ Assembly

Carryingout antennaassemblywaveguide and coaxconnectorassemblymvohgeXeheviatineshaitaa
stepsthat mustbe carriedout with precision.Theprocessncludesselectingthe appropriatetype of
antenna,waveguide and coaxconnectorassembling theomponentsand crimping theconnectors to
ensurereliableand efficient signal transmission.

AntennaAssembly

TheTelecomRiggelis responsiblefor assemblinghe antennasaccording
to the manufacturer'sinstructions The first step in antennaassembly
is to select the appropriate type of antenna based on the specific
requirements of the project Antennascome in various shapesand
sizes,includingdirectional and omnidirectionaltypes The secondstep
in this processincludesmounting the antennaon a support structure,
connecting the feeder cables, and adjusting the orientation and
polarizationof the antenna

WaveguideAssembly

Waveguidesare usedto transmit microwavesignalsbetween antennas
and the transmissionequipment The waveguide must be selected
basedon the frequencyrangeand power requirementsof the system Fig.2.2.1:MicrowaveAntenna
Thewaveguidecomponentsare then assembledand connectedusing

flanges gasketsand hardwareto ensurea secureandreliableconnection.

Fig.2.2.2:Waveguides_1 Fig.2.2.3:Waveguides_2

TheTelecomRiggeris responsiblefor installingthe waveguidecomponents,includingflanges,gaskets,
and hardware This involves connecting the waveguide components between the transmission
equipmentandthe antennago ensurereliableandefficient signaltransmission

CoaxConnectorAssembly

Coaxconnectorsare usedto connectthe feedercablego the transmissiorequipmentandthe antenna
The connectorsmust be selectedbasedon the type of cableand the specificrequirementsof the
project Theconnectorsarethen assemblednto the cableusingcrimpingtoolsto ensurea secureand
reliable connection Crimpingtools compresghe connectoronto the cable,creatinga tight and secure
connectionthat minimizessignalloss

'
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Fig.2.2.4:RFCoaxCableAssembly

— 2.2.4Installingand TestingCopperand Hybrld FeederSystem -

Copperfeeder systemsuse copper cables
to transmit signals, and hybrid feeder
systemsuse a combinationof copperand
fiber optic cables Thechoiceof the feeder
systemdependson severalfactorssuchas
the required capacity, distance andterrain.

Hybrid feeder systems are designed to
combinethe benefits of copperand fiber
optic cablesnasingketransmissiorsystem.
Coppe cablesare widelyused in traditional
telecommunication networks because of
their ability to transmit signalswith low
attenuation and their easeof installation and maintenance However,copper cableshave limitations
when it comesto data transfer rates and distance, and they are susceptibleto electromagnetic
interference(EMI)and crosstalk

Fig.2.2.5:CopperCables

Fibe optic cables,on the other hand, offer high-speed datatransfer
rates over long distances,are immune to EMI and crosstalk,and
can support higher bandwidths than copper cables However,
fiber optic cablesare more expensivethan copper cablesand
require specializedequipment and training for installation and
maintenance

Hybrid feeder systemscombinethe strengthsof copperand fiber

optic cablesby usingcoppercablesfor shorter distancesand fiber

optic cablesfor longer distances The copper cablesare usedto

transmit signalsfrom the base station to the remote radio unit,

whichis typicallylocatedon a tower or pole. Thefiber optic cables
are used to transmitsignas over longer distances sud asbetween
base stations, and provide high-speed data transfer rates and
immunityto EMIlandcrosstalk

Fig.2.2.6:FiberOpticsCable
Installingand testing copperand hybrid feeder systemsinvolves

severalsteps,includingplanning site preparation,installation,andtesting

Theinstallation processbeginswith trenchingor conduit installation Thetrenching processinvolves
digginga trench, layingthe cables,and backfillingthe trench. Theconduitinstallationprocessnvolves
layingconduitpipes,pullingthe cableghroughthe pipes,andsealinghe pipes
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Connectorsare usedto join sectionsof cabletogether and provide a secureand reliable connection
Connectorganbe installedusingdifferent techniquessuchascrimping,soldering,or compressionThe
choiceof the connectorand installationtechniquedependson severalfactorssuchasthe cabletype,
applicationandenvironment

After the cableinstallationand connectorinstallationare complete,the equipmentsuchasrepeaters
or amplifiersis mounted on supportstructures Theequipmentinstallationprocessincludesgrounding
andbondingthe equipmentto protect againstlightningstrikesandother electricalhazards

Oncethe installationis complete,the copperor hybrid feeder systemmust be testedto ensurethat it
is functioning properly. Signalattenuation testing is performedto measurethe lossof signalstrength
asit travelsalongthe cable Returnlosstestingis performedto measurethe amountof signalreflected
backto the sourcedue to impedancemismatchesor other issues Cablelengthtestingis performedto
measurethe lengthof the cableandensurethat it meetsthe specifiedength

— 2.2.5PreparingRadioFrequencyRF)Connectorand Jumper —

Preparing RF connectors and jumpers for telecom equipment
installation involvesseveraltechnicalsteps Thefirst stepis to select
the appropriatetype of connectorand jumper basedon the type of
cableand equipmentbeingused The connectorand jumper must be
compatible with the cable and equipmentto ensure efficient signal P
transmission Themost commontypes of connectorsusedin telecom @

installationsare N-type, SMA and TNCconnectors

\d / :
Thenext stepis to preparethe cablesby strippingthe insulationand
shieldingto exposethe conductivewire. The exposedwire is then =
carefullysolderedto the connector,and heat shrinktubing is applied Fig.2.2.7:RFJumperCable
to provide additional protection and insulation The jumper cableis
similarlypreparedandsolderedto the connectoron the otherend.

Oncethe connectorsand jumpers are prepared,they are attachedto the
telecomequipmentusingbolts and nuts. The equipmentis then mountedon
support structures,suchastowers or poles,andthe cablesand jumpersare
connectedo the appropriateports.

/

Thefinal stepisto test the systemto ensurethat it is functioningproperlyand
transmitting signalswith minimal loss Testingmay include using specialized
equipment, such as a spectrum analyzeror network analyzer,to measure

signalstrength,frequency,andother parameters Fig.2.2.8:RFCable
Connector

— 2.2.6Erectingand SecuringlelecomStructures

Erectingand securingtelecom structures, such as steel towers, monopoles,and masts, is a critical
processin the installationof a transmissionsystem The processinvolvesseveralsteps,includingsite
preparation,assemblinghe structure,raisingthe structure,andsecuringt in place

Thefirst stepisto preparethe site for the installationof the telecomstructure. Thisincludesselecting
the appropriatelocationbasedon factorssuchasterrain, accessibilityand visibility. Thesite mustalso
be preparedfor excavationwhich involvesremovingany vegetationor obstaclesthat may interfere

with the installation Thefoundationfor the structureis then constructed,typically usingconcrete,to

ensurestability.

'
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The TelecomRiggerplaysa crucial role in the site preparation phase The rigger is responsiblefor
assessinghe site for any potential hazardsor obstaclesthat may affect the installation process They
must ensurethat the site is safe for the installationteam to work on and that all necessarysafety
precautionsarein place

Oncethe foundationiscomplete the nextstepisto erectthe telecomstructure. Thisinvolvesassembling
the componentsof the structure, suchasthe steeltower or monopole,and usinga craneto lift the
componentsnto place Thecomponentsarethen securedusingboltsandfastenersto ensurestability.

Fig.2.2.9:Towerlnstallation

Therole of a TelecomRiggelin the erectionphaseof a telecomstructureisto ensurethat the process
is carriedout safelyand efficiently. Thisincludescoordinatingwith the craneoperator and other team
membersto ensurethat the componentsarelifted and securedcorrectly:

The TelecomRiggeris responsiblefor overseeinghe assemblyof the structure and ensuringthat all
bolts andfastenersare tightenedto the appropriatetorque specificationsTheymust alsoensurethat
the structureisleveland plumb,usingspecializedoolssuchasa spiritlevelanda plumbbob.

Duringthe lifting phase,the TelecomRiggemust communicateeffectivelywith the craneoperatorto
ensurethat the componentsare lifted and positionedaccurately Theymust alsoensurethat all safety
protocolsare followed,includingthe useof personalprotectiveequipmentandfall protectionsystems

After the structureis erected,it must be securedto " oo
the foundation to prevent movement or collapse e
Thisinvolvesweldingthe structureto the foundation
or usinganchorbolts to securethe structureto the
foundation

Therole of a telecomrigger in the securingphase
is to ensurethat the structure is securedproperly
and meets safety standards This involvesverifying
that the structure is correctly aligned and leveled
before it is weldedor bolted to the foundation The
riggermustalsoensurethat the weldingand bolting
proceduresare carriedout accordingto industry BT R
standardsand that the necessarysafety measures F9-2-2.10:Foundatiorof a TelecomTower
arein place,suchasthe useof safetyharnessesand

hard hats

In addition, the telecom rigger is responsiblefor ensuringthat the structure is properly grounded

Thisinvolvesconnectingthe structure to a groundingsystemthat dissipateselectricalchargesto the

ground, which protects the structure from lightning strikes and other electrical hazards The rigger
must also verify that the groundingsystemis installed correctly and that it meetsindustry standards
for conductivityandresistance

— B
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Fig.2.2.11:Baseof a MonopoleTower

Thereare severatypesof telecomtowersusedin the installationof telecomequipment Theinstallation
processvariesdependingon the type of tower used Hereare someof the different typesof telecom
towersandtheir installationprocesses

w SelfSupporting Towers These towers are typically made
of steel and are used for tall structures The installation
processfor selfsupporting towers involves digging a hole
for the foundation, pouring concreteinto the hole, and then
attaching the tower baseto the foundation The tower is
then assembledn sections,andthe sectionsare attachedto
eachother usingbolts andfasteners Thetower isthen raised
usinga craneand securedto the foundation usingbolts and
fasteners

w Monopoles Monopoles are singlepole structures that
are usedfor smallerstructures The installation processfor
monopolesnvolvesdigginga hole for the foundation, pouring
concreteinto the hole, and then attachingthe baseplate to
the foundation The monopoleis then erected in sections,
and the sectionsare attachedto eachother usingbolts and
fasteners The monopole is then raised using a crane and
securedto the foundationusingboltsandfasteners

Fig.2.2.13:Construction oMonopole
Tower

—______&a___________
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w Guyed Towers Guyed towers are tall structures that are
supported by wires or cablesanchoredto the ground The
installation processfor guyedtowers involvesdigginga hole
for the foundation, pouring concreteinto the hole, and then
attaching the tower baseto the foundation The tower is
then erected in sections,and the sectionsare attached to
eachother usingbolts and fasteners Theguy wires are then
attachedto the tower, and the cablesare anchoredto the
ground

Fig.2.2.14:Construction oGuyed
Tower

— 2.2.7Installing TelecomEquipmenton the Towers

The installation of several telecom equipment is crucial to ensure reliable and efficient signal
transmission The processincludes selecting the appropriate types of equipment, mounting the
equipmenton the tower, connectingthe cablesand feeders,andtestingthe systemto ensurethat it is
operatingefficiently.

Antennalnstallation

Thefirst step in antennainstallationis to selectthe appropriate
type of antennabaseal on the specift requirements of the project.
Oncethe antennahasbeenselected the next stepisto mount it
onthe tower.

Themounting processtypically involvesusingmounting brackets
or clampsto attachthe antennato the tower structure. Antennas
are typically mounted on the tower structure using mounting
bracketsor clamps Thesebracketsor clampsmust be selected
basedon the size and weight of the antenna and the tower
structure The brackets or clamps are attached to the tower
structureusingboltsand nutsor other fasteningdevices

The mounting location and orientation of the antenna must
be carefully chosento ensuremaximumcoverageand minimal
interference Thelocationwhere the antennais mounted on the tower is critical in determiningthe
quality of the signaltransmission Theantennamust be mountedin a locationthat providesmaximum
coverageand minimalinterference Theheightof the tower andthe frequencyof the signalare factors
that are consideredwhen selectingthe mounting location The orientation of the antennais also
important in ensuringreliable and efficient signaltransmission The antennamust be oriented in the
direction that providesmaximumcoverageand minimal interference The orientation of the antenna
canbe adjustedusingmountingbracketsor clampsthat allowfor rotation or tilting of the antenna

Fig.2.2.15:Antenna|nstallaion

—_______&a____________



e ParticipantHandbook

Feedernstallation

Feedercablesare usedto connectthe antennasto the transmissionequipment Feedercablesare
an important componentof the telecomtower installation processas they transmit radio frequency
sighalsbetweenthe antennaandthe radio equipmentlocatedat the baseof the tower. Theinstallation
processof feedercablesnvolvesthe followingsteps

w CableSelection Thetype of feeder cable selecteddependson the frequencyrange and power
requirementsof the system Commontypes of feeder cablesusedin telecomtower installations
include coaxialcables fiber optic cables,and hybrid cables(a combinationof both fiber optic and
coaxialcables) Thecablemust be rated for outdoor useand be able to withstand exposureto the
elements

w Routingthe Cable Thefeedercableis then routed up the tower structure. Thismay involveusing
cabletrays,clamps,or other fasteningmechanismgo securethe cableto the tower. It isimportant
to ensurethat the cableis routed awayfrom anyother cablesor equipmentto avoidinterference

w Connectorinstallation: Oncethe feeder cablehasbeenrouted to the antenna,a connectormust
be installedto connectthe cableto the antenna Thetype of connectoruseddependson the type
of cable and antennabeing used Commontypes of connectorsinclude N-type, SMA,and TNC
connectors Theconnectormustbe properlyinstalledandtightenedto ensurea secureandreliable
connection

w CableTerminatiornt At the baseof the tower, the feeder cable must be terminated to the radio
equipment Thismayinvolvestrippingthe cableandattachingit to a connectoror usinga pre-made
cableassemblyThecablemustbe properlyterminated and tested to ensurethat it is transmitting
signalseffectively.

InstallingMicrowave Dishes

The processof installing microwavedisheson telecom towers is a critical task that involvesseveral
stepsto ensureoptimal performance

Thefirst stepin the installation processis to selectthe appropriatetype of dishbasedon factorssuch
as frequencyrange, power requirements,and beam width. Oncethe type of dish is selected,the

supportstructurefor the dishmustbe mountedonto the tower or mast Thismayinvolveusingbrackets
or separatemaststhat are securedto the tower. It is crucialto ensurethat the support structure is

carefullypositionedandsecuredo ensurestabilityand safety.

Next, the components of the dish, including the reflector,
feedhorn,and mounting hardware,are assembled The reflector
is typically made of metal or fiberglassand is designedto focus
the microwavesignalonto the feedhorn

Afeedhornisadevicethat is usedto collectandfocusmicrowave
signalsfrom an antennainto a waveguideor a coaxialcable It is

typicallylocatedat the focal point of a parabolicor dishantenna
and is responsiblefor capturingthe signalsand directingthem Fig.2.2.16:Feedhorn

into the transmissionline. The feedhorncan comein different

shapesand sizesdependingon the specificapplicationand frequencyrange,andis designedo match
the impedanceof the antennaand the transmissionline. The feedhorn playsa critical role in the
performanceof the microwaveantennasystemand must be carefullydesignedandinstalledto ensure
optimal performance

After the dish componentsare assembledthe dish is mounted onto the support structure using
specializednountinghardwaresuchasU-boltsor clamps It isessentiato ensurethat the dishiscarefully
alignedand pointed towardsthe target location usingspecializedools suchasa spectrumanalyzeror
a signalmeter. Thisensuresthat the microwavesignalsare transmitted and receivedoptimally. The

'



Telecom Rigger 5G and Legacy s
NEWIES

feedersare then connectedto the feedhornusingconnectorssuchas N-type or SMAconnectors The
feedersmust be carefullyrouted down the tower and connectedto the radio equipmentat the base
of the tower. Thisis typicallydone usingcabletraysor clampsto ensurethat the feedersare securely
routed anddo not interfere with other equipmenton the tower.

Oncethe dishismountedand connectedjt mustbe testedandalignedto ensureoptimal performance
Thismay involve usingspecializedequipmentsuchasa spectrumanalyzeror a signalmeter to ensure
that the microwave signalsare transmitted and receivedwithin the desired range The alignment
processs criticalto ensurethat the dishis performingoptimally and meetingthe requirementsof the
telecomnetwork.

InstallingMastheadAmplifiers

Mastheadamplifiers,alsoknown as preamplifiersor low noiseamplifiers
(LNAs)are installedat the top of the antennato improve the signd quality
by amplifyingthe weak signalsreceivedby the antenna The masthead
amplifieris usuallyinstalledin a weatherproofenclosureon the mastor

tower, closeto the antenna

Beforethe installation,the mastheadamplifieris carefullyselectedbased
on factorssuchas frequencyrange,gain,and noisefigure. Theamplifier
mustmatchthe frequencyrangeof the antennaandthe transmissiorline
andhavea low noisefigureto minimizenoiseandinterference

Oncethe amplifier is selected the installationprocessinvolvesmounting
the supportstructureor bracketonto the tower or mast,andsecuringhe

amplifierin a weatherproofenclosure Theamplifier must be positioned
closeto the antennato minimize signd lossandnoise The cablesare then
connectedo the inputandoutput portsof the amplifierusingconnectors
suchasktype or N-type connectorsandadapterssuchasSMAto N-type adapters

Fig.2.2.17:MastheadAmplifier

Thefeedercablefrom the antennais connectedto the input port of the amplifier,andthe output port
of the amplifieris connectedto the transmissiorine that runsdown the tower to the basestation. The
connectionanust be madesecurelyand weatherproofedto preventwater and dust from enteringthe
system

AncillaryEquipmentinstallation

Ancillary equipment is an essential component of any telecom tower
installation It includesa range of devicesthat are designedto protect the
tower equipment from damageand ensure the reliable operation of the
system Someof the most common types of ancillary equipment include
surgeprotectors,lightningarrestors,and power supplies

Surge protectors are devices that are designedto protect the tower
equipmentfrom voltagesurgesand spikescausedby lightningstrikes,power
fluctuations,or other electricaldisturbancesThesedeviceswork by shunting
excessvoltageto ground and preventingit from reachingthe equipment
Surgeprotectorsare typicallyinstalledbetweenthe transmissiorequipment
andthe power source,and must be carefullyselectedbasedon the voltage
andcurrentrequirementsof the system

S

Lightningarrestorsare deviceshat are designedo protect the tower Fig.2.2. 18;‘ightin%rrestor

equipmentfrom lightning strikes. Thesedeviceswork by providinga low-
impedancepath to groundfor the lightningcurrent, which helpsto preventdamageto the tower and

'



e g ParticipantHandbook

the equipment Lightningarrestorsare typicallyinstalledat the top of the tower, ascloseaspossibleto
the antennaor dish,and connectedto the equipmentusingcoaxialcables

Powersuppliesare devicesthat are usedto provide electricalpower to the tower equipment These
devicesmayinclude AC/DCconverters voltageregulators,and battery backupsystemsPowersupplies
must be carefully selectedbasedon the power requirementsof the equipment, and installedin a
securelocationto preventdamagefrom weatheror other environmentalfactors

Ancillaryequipmentis typically installed on bracketsor support structuresthat are mounted on the

tower or mast Theequipmentis connectedo the transmissiorequipmentusingcablesandconnectors,
whichmustbe selectedbasedon the impedanceandfrequencyrangeof the system Properinstallation
and groundingof ancillaryequipmentare criticalto ensurethe reliable operation of the tower system
andto protect againstdamagerom lightningstrikesand other electricaldisturbances

2.2.8Installation of all Necessaryfransmissiorequipment
Components

AntennaMounts

Antenna mounts are crucial components used to attach the B e Y
antennato the tower or maststructure. Theinstallation process Fa g

involvesselectingan appropriate mount basedon the antenna \
size,weight, and wind load requirements A robust mount must ~ /
be chosento withstandenvironmentaffactors -

The stepsof installation involves mounting the antennabracket
or support structure onto the tower usingbolts or clamps The | }\4 3 g >

bracket or structure must be carefully positioned and secured F i
to ensurestability. The antennais then attachedto the bracket & /
usingbolts or clamps,and the mounting hardwareis tightened A
to guaranteea secureconnection Oncethe antennamount is ;
installed, the feeder cableis connectedto the antennausinga
connector,andthe cableis routed downthe tower andconnected
to the transmissiorequipmentat the baseof the tower. Finally,
the antennais alignedandtestedto ensureoptimal performance completingthe installationprocess

Fig.2.2.19:AntennaMount

SurgeArrestors

Surgearrestorsare an essentialcomponentof any telecom tower installation, as they protect the
equipmentfrom damagecausedoy power surgesandlightningstrikes Theinstallationprocesdypically
involvesmountingthe surgearrestorson a supportstructure,suchasa bracketor a separatemastthat
is securedto the tower. Themountinglocationmust be carefullychosento ensureoptimal protection
and accessibilityfor maintenance The surgearrestor must be groundedto protect againstelectrical
hazardsand ensure reliable operation The grounding systemtypically involvesinstalling a copper
groundingwire that is connectedto the surgearrestor and routed down the tower to a grounding
electrodeor agroundingsystem

It is then connectedto the transmissionequipmentusingcoaxialcablesor other types of cablesthat
are compatiblewith the surgearrestor and the equipment The cablesmust be carefullyrouted and
securedto preventdamageandensureoptimal performance
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eNodeBgNodeB

eNodeB(Evolved\Node B) and gNodeB(Next GenerationNode B) are both typesof basestationsused
in the LongTermEvolution(LTEand 5G wirelessnetwork technologies

eNodeBis usedin the LTEnetwork and is responsiblefor handlingradio resourcemanagementyadio
bearer control, and handoversfor user equipment It communicateswith the core network using
the Sl interface and with the userequipmentusingthe LTEair interface eNodeBconsistsof several
components,includingthe radiofrequencyRF module the basebainl module andthe control module

gNodeBis usedin the 5G network andis responsiblgor handlingsimilarfunctionsaseNodeB put with
additionalcapabilitiessuchas network slicingand supportfor massivemachinetype communications
It communicateswvith the core network usingthe NGinterfaceand with the userequipmentusingthe
5Gair interface gNodeBconsistsof similarcomponentsaseNodeBbut with additionalcapabilitiesand
improvementgo supportthe requirementsof 5G networks

Thefirst stepin the installationprocesdsto selecta suitablesite for the eNodeBor gNodeB Oncethe
site hasbeenselectedthe nextstepisto preparethe foundationfor the equipment

The eNodeBor gNodeBequipment is deliveredto the site in separatecomponents,including the

cabinets power suppliesantennasandcabling Theequipmentistypicallytransportedto the site using
a craneor atruck with a lifting mechanism The cabinetsare typicallyinstalledon a precastconcrete
baseor a steelframe. The cabinetsare connectedusingcablesand connectors,and they containthe

essentiakquipmentsuchaspower supply transmissiorequipment,and coolingsystems Theantennas
are installedon top of the tower or mast usingmounting bracketsor clamps The antennasmust be

carefullyalignedand oriented to ensureoptimal coverageand minimal interference The feedersare

connectedo the antennasusingconnectorssuchasN-type or SMAconnectors

The power supply and cablesare connectedto the equipment using connectorsand adapters The
power supply must be capableof supplyingthe required voltage and current to the equipment The
cablesare typicallyrouted through cabletraysor conduitsto protect them from environmentalfactors
suchasmoistureandheat

TowerMounted Amplifiers(TMAS)

Tower Mounted Amplifiers (TMAs)are usedin cellular networks ¥
to amplify signalsin areaswhere the coverageis weak or where e
thereisa highattenuationof the signal

Thetower or mastis preparedfor the installationof the TMA This
involvescleaningthe site, removingany debris,and ensuringthat
the site is safe for installation The TMA is then mounted on a
bracketor supportstructurethat is securedto the tower or mast 4
The mounting location and orientation of the TMA are carefully ®
chosento ensure maximumcoverageand minimal interference
Thefeeder cableis routed up the tower or mast and connected
to the TMA The cablemust be selectedbasedon the frequency
rangeand power requirementsof the system

875 o
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Fig.2.2.20:TowerMountedAmplifier

TheTMArequiresa power supplyto operate. Thepower supplyistypicallyinstalledat the baseof the
tower or mastand connectedto the TMA using cableandconnectors.

CallDistribution Unit (CDU)

A CallDistributionUnit (CDU)is a deviceusedin telecommunicationsystemsto distribute incoming
callsto different destinations.Beforeinstallingthe CDU a site surveyis conductedto determinethe

'
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mostsuitablelocationfor the unit. Thesurveytakesinto accountfactorssuchasavailablespace power
supply,and accessibilityThe CDUand its associatedequipment,suchas power supplyunits and surge
protectors,are preparedfor installation Thisincludescheckingor any defectsor damageandensuring
that all requiredcomponentsare available

TheCDUis mountedon a suitablerackor bracketin the designatedocation Theunit mustbe securely
mountedto preventmovementor vibrationthat mayaffectits performance It is connectedio a power
supplyunit usingappropriate power cablesand connectors The power supplyunit must be properly
groundedto preventelectricalhazards

Incomingphonelines are connectedto the CDUusingappropriate cablesand connectors The CDUis
designel to handk a specift number of incoming lines so the number of cablesrequired will deperd on
the capacityof the unit. Oncethe CDUs installedand connected,it mustbe programmedto distribute
incomingcallsto the appropriatedestinations Thisinvolvesconfiguringthe unit to recognizespecific
phonenumbersor prefixesandroutingthem to the appropriateextensionor departments

— 2.2.9Installation of Cableson Different Typesof Towers ———

The processof installingfeeder cables,coaxcables,and high jumperson telecomtowers canvary
depending orthe typeof tower or aerialsysteminvolved,but generallyinvolvesthe followingsteps:

SteellLatticeTowers:

w Mount cablesupportbracketsor clampso the tower structureat appropriateintervals.
Routethe cablealongthe tower structureusingcabletraysor clamps
Usecabletiesto secureit to the supportbrackets.

Routethe feeder cablesand coaxcablesseparatelyfrom different sidesof the tower to minimize
interference.

Install highjumpers atintervalsalong thetower to provide connections betweethe feeder cables
andcoaxcables.

€ € €

€

GuyedTowers:
w Followthe samestepsasfor steellattice towers, but take extra careto ensurethe cablesare not
twisted or tangledwith the guywires.

w Installcablesupportbracketsor clampsat appropriateintervalsalongthe guywires,aswell ason
the tower structure.

w Useinsulatedsupportbracketsto preventelectricalinterferencebetweenthe cablesandthe guy
wires.

w Ensurehat the cablesare properlytensionedto preventsagging.

Masts:

w Mount cable supporbracketsor clampsto the maststructureat appropriateintervals.

w Routethe cablealongthe maststructure usingcableties or clampsto secureit to the support
brackets.

w Terminatethe cable atboth ends withappropriateconnectorsandadapters.
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Rooftopand BuildingAntennas/AerialSystems:

w Mount cablesupportbracketsor clampdgo the building structureat appropriateintervals.

w Routethe cablealongthe buildingstructureusingcableties or clampsto secureit to the support
brackets.

w Terminatethe cable atboth ends withappropriateconnectorsand adapters.

2.2.10InstallingRadioFrequencyRF)AntennaSystemand
ExternalRFHardware

Theinstallationof aradiofrequency(RFantennasysteminvolvesseverakteps whichincludemounting
the antenna,connectingthe feedas, installingexternalRFhardware, suc asremate radiounits (RRUS),
tower-mountedamplifiers(TMASs)combinersand microwavedishes

Mounting the Antenna

Thefirst stepin installingan RFantennasystemis to mount the antennaon the tower or mast The
mounting processinvolvesusing mounting bracketsor clampsto attach the antennato the tower
structure The mounting location and orientation of the antennamust be carefullychosento ensure
maximumcoverageand minimal interference Theantennamust alsobe groundedto protect against
lightningstrikesandother electricalhazards

Connectinghe Feeders

Thenext stepin installingthe RFantennasystemis to connectthe feedersto the antenna Thefeeder
cableis usedto connectthe antennato the radio equipmentat the baseof the tower. The cableis
typically routed up the tower structure and connectedto the antennausinga connector Thefeeder
cablemustbe selectedbasedon the frequencyrangeand powerrequirementsof the system

InstallingExternalRFHardware

After mounting the antennaand connectingthe feeders,the next stepis to install the external RF
hardware,suchasRRUsTMAs,combiners,and microwavedishes RRUsre usedto convertthe radio
signalsfrom the basebandequipmentto the RFsignalsthat are transmitted by the antenna TMAs
are usedto amplify weak signalsand improve signalquality. Combinersare usedto combinemultiple
signalonto a singlefeedercable,reducingthe numberof feedersrequired Microwavedishesare used
to transmitandreceivesignalooverlongdistances

InstallingExternalRFHardwareinvolvesa few technicalstepsthat are asfollows:

w Installing Remote Radio Units (RRUs) Remote Radio —
Units (RRUsare installed on the tower or mast and are i
connectedto the basebandequipment using fiber optic | (il
cables Theinstallationprocessnvolvesmountingthe RRUs
onto bracketsor support structuresand connectingthem
to the fiber optic cablesusing connectorsand adapters
The RRUsmust be installed at the appropriate distance
from the antennato minimizesignalossandinterference

Fig.2.2.21:RemoteRadioUnits(RRU)
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w Installing Tower Mounted Amplifiers (TMAs) Tower Mounted Amplifiers (TMASs)are used to
amplify weak signalsand improve signalquality. The installation processinvolvesmounting the
TMAsonto the tower or mastand connectingthem to the feedersusingconnectorsand adapters
TheTMAsmustbe installedat the appropriatelocationto minimizesignalossandinterference

w Installing Combiners Combinersare usedto combinemultiple signalsonto a singlefeeder cable,
reducingthe numberof feedersrequired Theinstallationprocessnvolvesmountingthe combiners
onto the tower or mastand connectingthem to the feedersusingconnectorsand adapters The
combinersmustbeinstalledat the appropriatelocationto minimizesignalossandinterference

w Installing Microwave Dishes Microwave dishes are
usedto transmit and receivesignalsover long distances
The installation processinvolves mounting the support
structure for the dish onto the tower or mast The dish
componentsare then assembled;ncludingthe reflector,
feedhorn, and mounting hardware The dish is mounted
onto the support structure usingmounting hardwaresuch

pomtedtowardsthe targetlocationusingspecializedools g
suchasa spectrumanalyzeror a signalmeter. Thefeeders Fig.2.2.22:MicrowaveAntenna
arethenconnectedo the feedhornusingconnectorssuch

asN-type or SMAconnectorsThefeedersmustbe carefullyrouted downthe tower andconnected
to the radio equipmentt the base ofthe tower.

Testingand Commissioning

After installing the RF antenna system and external hardware, the system must be tested and
commissionedo ensureoptimal performance Thisinvolvescheckingthe signalstrength, quality, and
coverageof the systemusingspecializedkquipmentsuchasspectrumanalyzersand signalmeters Any
issuesor problemsthat areidentified mustbe addressedeforethe systemis putinto service

— 2.2.11Installation of VariousTypesof Microwave Antenna —

Microwaveantennasare usedfor transmitting and receivingelectromagnetiovavesin the microwave
frequencyrange Thereare severaltypesof microwaveantennasusedin Telecommunication

ParabolicAntennas

Parabolicantennas,also known as dish antennas,are highly directional antennasthat use a curved
reflector to focusincomingwavesonto a single point. They are commonly used for point-to-point
communicationssuchasfor long-distancelinks betweentwo towers or buildings Parabolicantennas
can have a variety of sizes,from small antennasused for WiFi to large dishesused for satellite
communications They can operate in a wide range of frequencies,from a few gigahertzto tens of
gigahertz

When a radio wave strikesthe surfaceof the parabolicreflector, it is reflected inward toward the
focal point. Thewavesfrom different points on the reflector surfacearrive at the focal point in phase,
producinga single strong signal Thissignalis then collectedby the feedhorn and sent to the radio
equipmentfor processing

Toinstalla parabolicantennaon a telecomtower, the followingstepsaretypicallyfollowed:

1. Selectthe appropriate parabolicantennabasedon the specificapplication,frequencyrange,and
powerrequirements
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2. Installthe supportstructurefor the antennaonthe tower or mastusing
bracketsor a separatemast.

3. Assemblethe parabolicreflector, feedhorn, and mounting hardware
accordingo the manufacturer'snstructions.

4. Mountthe reflector onto the supportstructureusingmounting
hardwaresuchasU-boltsor clamps.

5. Connecthe feedhornto the transmissionine usingconnectorssuchas
N-type or SMAconnectors.

L el 7N
6. Carefullyroute the transmissiorline down the tower and connectit to d A
the radio equipmentat the base ofthe tower. b / W\

7. Usespecializedools suchas a spectrumanalyzeror signalmeter to
carefullyalignandpoint the dishtowardsthe targetlocation.

Fig.2.2.23:TeleconTower
with two ParabolicAntennas

Properalignmentof the dishis crucialfor optimal performance,as
misalignmentan resulin aweakersignaland poor signatjuality.

VHFAntennas

VHFantennasare usedfor transmitting and receivingsignalsin the VeryHighFrequency(VHF)ange,
whichtypicallyrangesfrom 30 MHzto 300 MHz VHFantennascancomein a variety of types,suchas
dipoleantennas,Yagiantennasandlog-periodicantennas

Theworking principle of VHFantennasis basedon the physicalpropertiesof electromagnetiovaves
When an alternating current flows through a conductor, it generatesan electromagneticfield that
propagatesthrough space The electromagnetiovaveshaveboth electricand magneticcomponents,
andtheytravelthroughthe air at the speedof light.

The VHFantennais designedto radiate the electromagneticwavesinto spacein a specificdirection
The antennaconsistsof a conductingelement, usuallya rod or a dipole, which is connectedto the
transmitter or receiver The electromagneticwavesgeneratedby the transmitter flow through the
antennaand are radiatedinto space Whenthe wavesencountera receiverantenna,they inducean
alternatingcurrentin the antenna,which canbe detectedand amplified

Toinstalla VHFantennaon a telecomtower, the following stepscanbe followed:

1. Selectthe appropriatetype of VHFantennabasedon the specificapplication,frequencyrange,and
powerrequirements

2. Mount the supportstructurefor the antennaonto the tower or mast Thesupportstructuremaybe
abracketor a separatemastthat is securedo the tower. Thestructuremustbe carefullypositioned
andsecuredo ensurestability.

3. Assemblghe VHFantennacomponentsjncludingthe conductingelement,balun,and mounting
hardware.

4. Mount the VHFantennaonto the support structure using mounting hardware such as U-bolts
or clamps Theantennamust be carefullyalignedand pointed towards the target location using
specializedoolssuchasa signalmeter or acompass

5. Connecthe feedercableto the balunof the VHFantennausingconnectorssuchasN-type or SMA
connectors Thefeeder cablemust be carefullyrouted down the tower and connectedto the radio
equipmentat the baseof the tower.

6. Oncethe VHFantennais mountedand connected,it mustbe testedand alignedto ensureoptimal
performance The signal strength, impedancematching, and radiation pattern of the antenna
shouldbe measuredandadjustedif necessary

'
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UHFAntennas

UHFantennasare usedfor transmitting and receivingsignalsin the Ultra HighFrequencyUHF)ange,
which typicallyrangesfrom 300 MHzto 3 GHz UHFantennascancomein a variety of types,suchas
panelantennas,horn antennas,and patch antennas Theseantennaswork basedon the principle of
electromagnetigadiation

The working principle of UHF antennasis based on the concept of radiation and reception of
electromagnetiavavesWhenanelectricakurrentisappliedto the antennajt createsanelectromagnetic
field aroundit. Thiselectromagnetidield consistof both electricand magneticfields,which propagate
in the form of wavesat the speedof light. Theantennaradiatesthesewavesinto space which canbe
receivedby other antennaguned to the samefrequency

Toinstalla UHFantennaon a telecomtower, the following stepscanbe followed:

1. Selecthe appropriateUHFantennabasedon the frequencyrangeandapplicationrequirements

2. Mount the antennaon the tower using bracketsor support structures The mounting location
shouldbe carefullychosento ensureoptimal performance

3. Connectthe feedercableto the antennausingconnectorssuchas N-type or SMAconnectors The
feeder cablemust be carefullyrouted down the tower and connectedto the radio equipmentat
the baseof the tower.

4. Oncethe antennais installed and connected,it must be tested and alignedto ensure optimal
performance Thiscanbe doneusingspecializedoolssuchasa spectrumanalyzemor asignaimeter.

It isimportant to ensurethat the UHFantennais installedproperly and securelyon the telecomtower

to preventdamageandensurereliableoperation

2.2.12 UsingCoaxial Connectorand CoaxialPreparatory
Tools

Coaxiatonnectorsand preparatorytools are commonlyusedfor connectingand terminating coaxial
cables.

Various coaxiatlonnectoraused intelecommunicatiorinclude:

w BNCConnector Bayonet NeillConcelman(BNC)is a type =2 /‘
of connectorthat is widely usedin telecommunicationsand =N 'a
broadcastindustries It hasalockingmechanismnthat allowsit £ 9

to securelyattachto the equipment,andit iscommonlyused
for low-powervideoand RFapplications

Fig.2.2.24:BNCConnector

w N-TypeConnector N-Typeconnectoris a threadedconnector
used in telecommunications, broadcast, and military
applicationslt iswidelyusedfor high-power RFapplications

Fig.2.2.25:N-Type Connector
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SMA Male

o)
w SMAConnector SubMiniature versionA (SMA)connectoris "(\—

athreadedconnectorusedin RFapplications It is commonly

used in Wi-Fi antennas, GPSreceivers,and other wireless ==

communicatiordevices ,/ 9;,
ps

RP SMA Male RP SMA Female

Fig.2.2.26:SMAConnector

w TNCConnector ThreadedNeillConcelmanTNC)connector
is a threaded connectorusedin RFapplications It is widely
used in Wi-Fi antennas, RF modems, and other wireless
communicatiorndevices

Fig.2.2.27:TNQConnector

Generakoaxialpreparatorytoolsinclude:

w CableCutters:Cablecuttersare usedo cut coaxialcablego the desired length. They are designed
to makeprecisecuts withoutdamaginghe cable.

w Strippers:Strippersare usedto removethe outer insulationof coaxialcablesto exposethe inner
conductor.Theyare designedo makeprecisecuts withoutdamaginghe innerconductor.

w CrimpersCrimpersare usedto attachcoaxial connector® the cablesTheyaredesignedo make
asecureconnection betweerthe connectorandthe cable.

w TorqueWrench:Atorquewrenchisusedto tightencoaxialconnectorgo the recommendedorque
specificationThis help$o ensurea secureconnectionbetweenthe connectorand thecable.

Belowisageneralguideon howto usethem appropriately

w Choosethe right connector. Thefirst stepis to choosethe appropriate connectorfor your cable
type and application Thereare severaldifferent typesof connectorsavailable,suchasBNC SMA,
N-type, and Ftype connectors The connectortype will dependon the equipmentbeingusedand
the frequencyrangeof the signal

w Strip the cable Thecableneedsto be strippedto exposethe inner conductorand shield Thisis
typicallydone usinga cablestrippingtool that is designedfor the specificcablesizeandtype. The
tool is placedoverthe cable,andthe bladeis adjustedto the correctdepthto strip awaythe outer
jacketandinsulationwithout damaginghe inner conductoror shield

w Trim the center conductor. Use a coaxialpreparatorytool to trim the center conductorto the
appropriatelength. Thetool shouldbe setto the correctlengthto ensureproper contactwith the
connector Thismayinvolvetrimming the conductorto the correctlength,crimpinga connectorpin
onto the end, or solderingthe conductorto the connector
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w Attach the connector. Slidethe connectorover the end of the cableand ensurethat the center
conductoris properly alignedwith the connectorpin. Usethe appropriate crimpingtool to crimp
the connectoronto the cable,makingsurethat the connectoris securelyattached Thetool is used
to securethe connectoronto the cable,ensuringa tight and secureconnection Usea cabletester
or multimeterto testthe continuityand quality of the connection

It isimportantto usethe correcttools andtechniqueswhenworkingwith coaxialconnectorsandcables
to ensurethat the connectionis reliableand performsasexpected Usingimpropertools or techniques
canresultin apoor connectionthat cancausesignalloss,interference,or otherissues

2.2.130utdoor Unit (ODUs) Splitters,and Customer
Premise€Equipment(CPE)

Outdoor Unit (ODUSs) splitters, and CustomerPremisesEquipment(CPE)re all componentsof a
wirelesscommunicatiorsystem

TheOutdoorUnit (ODU)sanelectronicdeviceusedto convertthe signalfrom the basebandequipment
to a signalthat canbe transmitted overthe air. It typicallyincludesan antenna,aradio transceiverand
other necessarccomponents The ODUis usuallymounted on a tower or rooftop, and it connectsto
the basebandcequipmentthroughafeedercable

Splittersare usedto divide the signalfrom the ODUinto multiple signalsthat canbe sentto different
locations Theyare often usedin point-to-multipoint systemswhere multiple devicesneedto receive
the samesignal

CustomerPremisesEquipment(CPE)s the equipmentthat is installed at the customer'slocation to
receivethe wirelesssignal Thiscanincluderouters, modems,and other networkingdevices The CPE
isconnectedo the splitter througha cableor other connection

Theinstallationand maintenanceof thesecomponentsrequire specificskillsandknowledge whichare

typicallypossessedtby a telecomrigger. Theriggeris responsiblefor installingthe ODUandthe splitter,

connectingthem to the basebandequipmentand the antennas,and runningcablesto the customer's
location Theyare alsoresponsibldor terminatingthe cablesandconnectinghemto the CPE

Theriggermustfollow specificproceduresand guidelineswheninstallingandterminatingthe cablesto
ensurethat the systemis functioning properly and is safefor the customers Theymust alsolabelthe
cablesandthe componentgo ensurethat they canbe identified and maintainedin the future.

Installation Process
Outdoor Unit (ODUs)nstallation:

w Mounting: TheODUis mountedon a suitablestructure,suchasa pole or tower, usingappropriate
hardware,suchasclamps brackets,or straps Themountinglocationshouldbe selectedto provide
the bestsignalreceptionandtransmission

w Connectionto Basebandequipment TheODUisthen connectedto the basebandequipment,such
asa radio or modem,usingcoaxialcables The cablesshouldbe properly terminated and secured
to preventdamageor interference
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Splitterinstallation:

w Location:Thesplitter is installedat a suitablelocation,suchasthe baseof the tower or pole, to
distributethe signal tomultiple CPEs.

w ConnectionThesplitterisconnectedo the ODUusingcoaxiacablesThecableshouldbe properly
terminatedandsecuredo preventdamageor interference.

w Testing:Thesplitter istestedto ensurethat the signalis beingdistributedproperlyto all the CPEs.

CustomerPremiseEquipment(CPE)nstallation:

w Mounting: The CPESs mounted on a suitable location, suchas a building wall or roof, using
appropriatehardware,suchasbracketsor screws.

w ConnectionTheCPEsconnectedo the splitter usingcoaxiakcablesThecablesshouldbe properly
terminatedandsecuredo preventdamageor interference.

w Testing:TheCPHstestedto ensurethat it isreceivingthe signalproperlyandthatit isfunctioning
asexpected.

Eachcomponentof the system,includingthe ODU splitter, and CPEis labeledwith its uniqueidentifier
to help with identification and troubleshooting The rigger keepsdetailed recordsof the installation
andtestingprocessjncludingdiagramsgcablelengths,andtest results

The systemis then tested for any interferenceor noise that may be affectingthe signalquality. It is
alsotestedfor signalloss,whichcanbe causedby cableattenuationor other factors If the riggerfinds
any issuesor problemswith the system,troubleshootingis performedto ensurethat the systemis
functioningproperly.

2.2.14Mobile/BroadcastAntennaSystems

Mobile/broadcastintennasystemsreusedfor wirelesscommunicatiorandbroadcastingpplications
Theyconsistof an antenna,amountingstructure,andassociatedablingand connectors

Theantennais the mostimportant componentof the systemasit is responsiblefor transmitting and
receivingsignals Thereare varioustypesof antennasusedfor mobile/broadcasiapplicationsjncluding
monopole,dipole, patch, yagi,and parabolicantennas Thetype of antennausedwill dependon the
specificapplicationandrequirements

The mounting structure is usedto securelymount the antennato a vehicleor structure For mobile
applicationsthe mountingstructure maybe a magneticmount or a roof mount, while for broadcasting
applicationsjt maybe atower or mast

Hybriflex cables, panel antennas,head frames, and Remote
Radio Units (RRUsyare commonlyused in mobile/broadcast
antennasystemsto provide reliable wirelesscommunication
services

Hybriflexcablesareatype of hybridfeedercablethat combines
power and fiber optic linesin a singlecable Theyare often
usedto connectRemoteRadioUnits(RRUsp the basestation Fig.2.2.28HybriflexCable

or central hub, providingboth power and data transmission

capabilitiesHybriflexcablegeducethe amountof cablingrequired,simplifyingthe installationprocess
andimprovingoverallsystemefficiency.
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Panelantennasare directionalantennasthat transmit and receivesignalsin a specificdirection They
are commonlyusedin mobile/broadcastantennasystemsto provide coveragein a specificarea or
direction. Panelantennasare availablein various sizesand frequenciesto accommodatedifferent
systenrequirements

Head frames are used to mount the panel antennas and
other componentsof the mobile/broadcastantennasystem
Theyprovide a stable and securemounting platform for the
antennas, ensuring optimal performance and coverage
Headframesare typically made of steel and are designedto
withstandharshweatherconditions

Remote Radio Units (RRUs)are electronic devicesthat are

used to connect the base station to the antennas They
typically containamplifiers,filters, and other signalprocessing
components, and are located close to the antennas to

minimize signalloss RRUsare connectedto the basestation

via hybriflex cables, which provide both power and data
transmissiorcapabilities

Fig.2.2.29:Headframe
Overall,these componentswork togetherto create a robust

and reliable mobile/broadcastantennasystemthat can provide high-quality wirelesscommunication
servicesto users Wheninstallinga mobile/broadcastantennasystem,it is important to ensurethat
the antennais properly installed and grounded, and that the cablingand connectorsare correctly
terminated and tested Thiscan involve climbingto high heightsto install the systemon a tower or
mast,or installingthe antennaon avehicle

Thefirst stepin the installation processis to install the mast or tower that will supportthe antenna
system Thisinvolvesselectingan appropriatelocation and foundation,assemblinghe mastor tower,
and securingit in place Oncethe mastis installed,the antennacanbe mounted Theantennashould
be installedin a location that providesthe best possiblecoverageand signalstrength The antenna
mustalsobe properlygrounded

Thenextstepisto connectthe feedercableghat run from the antennato the basestationor transmitter.

Thesecablesshould be properly routed and securedto prevent damageor interference After the

antennasystemis installed, it must be tested to ensurethat it is functioning properly. Thisinvolves
measuringhe signalstrength,coveragearea,and other performanceparameters

— 2.2.15Labelling,Grounding,PIMand SweepTesting

Overall, carrying out labelling, grounding, PIM, and sweep testing is crucial for maintaining the
performanceand reliability of a telecomsystem It is important to follow proper proceduresand use
specializegquipmentto ensureaccurateand effectivetesting

Labelling

The labelling processinvolves identifying and labelling each cable, connector, and component to
ensurethat they are correctly installed and easyto identify for maintenancepurposes The labelling
should be done in accordancewith the industry standards,and should include information suchas
cabletype, cablelength, connectortype, and port humber. The labellingprocesscan be done using
variouslabellingtoolssuchaslabelprinters, heatshrinklabels,or adhesivdabels

'
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Grounding

Groundingis a critical procesghat helpsprotect the equipmentand personnelfrom electricalhazards
The processinvolvesconnectingthe equipmentto a commongroundto ensurethat any electrical
faults are safely dissipatedto the earth. The groundingprocesscan be done using groundingrods,
groundingwires,andgroundingbars

PIMTesting

PIM (Passivelntermodulation) testing is conducted to
measurethe levelof passivantermodulationin the system
PIMis a type of signalinterferencethat occurswhen two
or more signalsare mixedtogether,resultingin new signals
that were not presentin the original system This can
causeproblems such as degradedsignal quality, reduced
coverageandincreasecdoise

PIM testing is typically carried out usinga specializedPIM
test set, which is designedto measurethe level of PIMin Fig-2.2.30:PIMAnalyser

the system ThePIMtest setgenerategwo or moresignals

at different frequenciesand power levelsand measureghe resultingintermodulationproducts.

Theprocessof conductingPIMtestingtypicallyinvolvesthe followingsteps:

w Disconnecthe antennafrom the system:This is don¢o isolatethe components irthe systemand
eliminateanyexternalfactorsthat couldaffectthe PIMtestresults.

w Connectthe PIM test set: The PIM test set is connectedto the systemat the point where the
antennawasdisconnected.

w Setthe test parameters Thetest parametersare set accordingto the specificationsof the system
beingtested Thisincludesthe frequencyrange,powerlevels,andtest duration.

w Runthe PIM test. The PIM test set generatesthe test signalsand measuresthe resulting
intermodulationproducts Thetest resultsare displayedon the PIMtest set, indicatingthe level of
PIMin the system

w Interpretthe results ThePIMtest resultsare analyzedo determineif the levelof PIMin the system
is within acceptabldimits. If the PIMlevelis too high, the systemmay needto be reconfiguredor
componentamayneedto be replacedio reducethe levelof PIM.

w Reconnecthe antenna Oncethe PIM testingis completeand any necessanadjustmentshave
beenmade,the antennaisreconnectedo the system

SweepTesting

Sweeptestingis a method usedto test the frequencyresponseof a system,suchasa cableor antenna
system Thistype of testing is commonly used in the telecommunicationsindustry to ensure that
systemsare operatingwithin their intended frequencyrange and that there are no issuesthat could
impacttheir performance

Thesweeptesting procesgypically involvesthe following steps

w Setup Thetesting equipment, such as the signalgenerator, spectrum analyzer,and directional
coupler,is connectedto the communicationsystem The testing equipment must be connected
properlyto avoidinterferenceand noiseduring the test. A network analyzertypically consistsof a
signalgenerator,a spectrumanalyzeranda directionalcoupler.
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Fig.2.2.31:NetworkAnalyser

w Calibration Thetesting equipmentis calibratedto ensurethat the measurements accurate This
involvesusing a known reference standardto measurethe performanceof the equipmentand
adjustingthe settingsasnecessary

w Testing: Thesigndgenerator isusedto generate atest signajwhichisinjecedintothe communication
systemthroughthe directionalcoupler Thespectrumanalyzemeasureghe responseof the system
at that frequency Thetest signalfrequencyisthen changedo sweepacrosghe frequencyrangeof
interest, and the responseis measuredat eachfrequencypoint. Thisprocesss repeateduntil the
entire frequencyrangehasbeenswept

w Analysis Thedataobtainedfrom the testisanalyzedo determinethe system'srequencyresponse
The measuredresponsedata is comparedto the expected responsebased on the system's
specificationsandanydeviationsor anomaliesare noted.

w Troubleshooting If there are any issuesidentified during the analysis,the system must be
troubleshooted to identify the causeof the problem This may involve inspectingthe cables,
connectors,or other componentsof the system,aswell as repeatingthe sweeptesting process
with different equipmentor settings

w Documentation Thefinal stepis to document the results of the sweep testing and any
troubleshootingthat wasdone.
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UNIT2.3: Post Installation Activities

— Unit Objectives| ©

Bythe end of this unit, the participantswill be ableto:

1. Explainthe use of a cable and antenna analyzerfor VHF, broadcasting,cellular, PCS/GSM,

3G/AG/5G,ISM,WLANandWLLapplications

Explairthe benefitsandprocessf upgradingegacycableplantsfrom coaxialcableto fibre

Explairthe importanceandprocesof measuringhe alignment,azimuth tilt, roll, andheightof

antennasusingthe antennaalignmenttool.

Demonstratethe processof carryingout bird-proofingandwater-proofingof connectors

Showhow to usethe compassGlobalPositioningSystem(GPS)yeceiver,RangeFinderand other

relevantequipmentasper the requirement

7. Demonstratethe processof performing a Line of Sight (LOS)checkto ensure signaldrop or
terminationis not experienced

8. Showhowto measurethe alignmentin azimuthtilt, roll, andheightof antennasusingthe antenna

9. alignmenttool andchangethe settings

10.Demonstratethe processof installingand testing Outdoor Unit (ODUSs) splitters, and Customer
Premise€quipmen{CPE)

11.Statethe recommendedsafety practicesto be followed while working at heightson a range of
telecomstructures,includingpoles,towersandmasts

12.Preparesamplesurveyreportsanddocumentationfor clienthandover

SRCIE AN

— 2.3.1Cableand AntennaAnalyzer

Acableandantennaanalyzeisanimportanttool for ensuringhat communicatiorsystemsreoperating
at optimal performance It is commonlyused by riggersand techniciansin the telecommunications
industryto measureandanalyzehe characteristicof cablesandantennasn a varietyof applications

To use a cableandantennaanalyzer, the rigger must first conned the analyzer to the systemunder test
usingthe appropriate cablesand connectors The analyzertypically consistsof a handheldunit that
includesadisplayscreenjnputports,andvariouscontrolsfor settingup andperformingmeasurements

Oncethe analyzeris connectedto the system,the rigger can set it up to
perform the desired measurements The most common measurements
includeimpedancereturn loss,insertionloss,and VSWR

Impedancerefers to the resistanceof the cableor antennato the flow of
electrical current It is an important parameterto measurebecauseit can
affect the efficiencyand performanceof the system Theanalyzemrmeasures

the impedanceby sendinga t_est signalthrough the systemand measuring 5% Y

the voltageand currentat the input andoutput ports. 5 DL Og

Returnlossis a measureof the amountof power that is reflected backfrom ;3 = : 4:,\;
)= N ¥

the antennaor cableto the souce. Ahigh return loss canindicate amismeatch
betweenthe antennaandthe transmissiorine, which canresultin reduced
performanceor damageto the equipment Theanalyzemeasureghe return
lossby sendinga test signalthroughthe systemand measuringthe power Fig.2.3.1:Cableand
that isreflectedback. AntennaAnalyser

'
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Insertionlossis a measureof the amountof powerthat is lost asthe signalpasseghroughthe system
It canbe causedby a variety of factors, suchasthe resistanceof the cables,connectors,and other
componentsin the system Theanalyzermeasureshe insertionlossby sendinga test signalthrough
the systemandcomparingthe power at the input and output ports.

VSWRs a measureof the mismatchbetweenthe antennaandthe transmissiorline. It is expresseds
aratio of the maximumvoltageto the minimumvoltagein the standingwave pattern that occurswhen
the signalis transmitted through the system A high VSWRcan indicate a problem with the system,
suchasa mismatchedantennaor a damagecdcable Theanalyzemeasureghe VSWRyy sendinga test
signalthroughthe systemand measuringhe voltageat the input and output ports.

By analyzingthese parameters,the rigger canidentify any problems or issuesthat may be affecting
the performanceof the system Thisinformation canthen be usedto troubleshootproblems,optimize
performance,and ensure that the systemmeets the required specifications Overall, a cable and
antennaanalyzeris an essentialtool for any riggeror technicianworking in the telecommunications
industry.

2.3.2UpgradingLegacyCablePlantsfrom CoaxialCable
to Fibre

Legacycable plants refer to older, existing cable networks that were installed before modern cable
standardswere established Thesecablenetworksmay useolder technologies suchasanalogsignals,
andmaynot be ableto supportnewerdigital servicesr high-speedinternet.

Legacycableplantsare often found in older buildings,or rural areaswhereit may be difficult or costly
to upgradethe existinginfrastructureto supportmoderntechnologies Asa result, legacycableplants
mayexperiencdassuewith signalquality, bandwidthlimitations,andcompatibilitywith newerdevices

Upgradinglegacycable plants to modern standardscan be a significantundertaking,requiring new
equipment, cabling,and infrastructure However,upgradinglegacycable plants from coaxialcableto
fibre offers severalbenefits, including higher bandwidth, faster internet speeds,improved reliability,
andincreaseccapacityfor future growth.

Upgradingrom coaxialcableto fibre offersseverabenefits,including

w Higherbandwidth: Fibreoptic cable®ffer higher bandwidtithan coaxialcable, allowindor faster
internet speedaindimprovedperformance.

w Improvedreliability: Fibreoptic cablesare lesssusceptibldo interferenceand signaldegradation
than coaxialcable, resultingn improvedreliability and fewer servicedisruptions.

w Increasedcapacity:Fibre optic cableshave highercapacitythan coaxialcable,allowingfor more
usersanddevicedo connectto the networkwithout experiencingslowdownsor other issues.

w Future-proofing: Upgradingto fibre optic cablefuture-proofs the network, ensuringthat it can
supportfuture technological advancemenénduser needs.

Theprocesdnvolvesseveralsteps,includingthe following:

w Sitesurvey. Asite surveyis a crucialstepin the upgradingof legacycableplantsfrom coaxialcable
to fibre. It involvesconductinga comprehensiveassessmentf the existingcableplant'slayoutand
design,includingthe type of cable,connectorsand other equipment Thesurveyhelpsto identify
anyobstacleghat may hinderthe installationprocess suchasexistinginfrastructure, pathways.or
potential hazards Theinformation gatheredduring the site surveyis then usedto plan the fibre
optic cableinstallation
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w Designand planning Thedesignand planningstageinvolve creatinga detailed plan for the fibre
optic cableinstallationbasedon the information gatheredduringthe site survey Theplanincludes
determiningthe location and placementof the fibre optic cables,connectors,splices,and other
equipment Factorssuchasdistance,capacity,and potential signallossare consideredduring this
stageto ensurethe installationis efficient and effective

w Fibreoptic cableinstallation: Oncethe designand plan are finalized,the installation processcan
begin Thisinvolvesrunning the fibre optic cable from the distribution point to the end user's
location Thecablecanbe installedusingvariousmethods,suchastrenchingor aerialinstallation
Theinstallationprocessshouldbe carriedout by qualifiedtechniciansavho haveexperiencan fibre
optic cableinstallation

w Termination and splicing Oncethe fibre optic cableis installed, it needsto be terminated and
splicedto the existing network infrastructure Termination involves connectingthe fibre optic
cableto connectorsthat allow it to interfacewith other network components suchasroutersand
switches Splicing,on the other hand, involvesjoining two or more fibre optic cablestogether to
create a continuoussignalpath. Propertermination and splicingare essentialto ensurethe new
fibre optic cableisintegratedseamlesslwvith the existingnetwork.

w Testing After the terminationand splicing the fibre optic cableneedsto be testedto ensureit is
functioningcorrectly. Thisincludegtestingfor signalloss,attenuation,andother factors

2.3.3MeasureVariousAntennaParameterausing
AntennaAlignmentTools

Measuringthe alignmentof an antennais critical to ensureoptimal signalstrengthand transmission
The antennaalignmenttool is used to measurethe alignmentin azimuth, tilt, roll, and height of
antennas

Hereis a step-by-stepprocessor measuringand adjustingthe antennaalignment

Step1 Setup the antennaalignmenttool: Theantennaalignmenttool consistsof a handhelddevice
and a reflector. Thereflector is mounted on the antenna,and the handhelddeviceis usedto
measurethe alignment Ensurethat the reflectoris securelyattachedto the antenna

Step2 Takebaselinemeasurements Beforeadjustingthe antenna,take baselinemeasurementsising
the alignmenttool. Thesemeasurementsvill provideareferencepoint for the adjustments

Step3 Measurethe azimuth: Theazimuthis the horizontalalignmentof the antenna Tomeasurethe
azimuth,point the antennaalignmenttool towardsthe reflector andtake a reading Thereading
will indicatethe directionthe antennais pointing

.
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Step4 Adjustthe azimuth: Toadjustthe azimuth,rotate the antennain the desireddirectionuntil the
alignmenttool indicatesthe correctreading

Step 5 Measurethe tilt: Thetilt is the vertical angle of the antenna To measurethe tilt, point the
antennaalignmenttool towardsthe reflector and take a reading Thereadingwill indicatethe
angleof the antenna

Antenna Downtilt Angle Beam Width

|<7 Distance 44

Fig.2.3.3:DownwardTilt Angle

Step6 Adjustthe tilt : Toadjustthe tilt, raiseor lower the antennauntil the alignmenttool indicatesthe
correct reading There are severaltypes of mechanismsusedto adjust the tilt of antennas,
dependingon the type of antennaand the mounting configuration Somecommontypes of
antennatilt adjustmentmechanismsnclude

1. Mechanical Tilt Mechanisms Theseare the most common memanbal

type of antennatilt mechanismand are often usedfor small
to mediumsizedantennas They use mechanicalcomponents .
suchasboltsor screwsto adjustthe tilt angleof the antenna

2. Electrical Tilt Mechanisms Electricaltilt mechanismsuse an
electric motor to adjust the tilt angle of the antenna These
mechanismsare often used for larger antennas or those
mountedon tall towers.
Nuts bolts or lock

3. Hydraulic Tilt Mechanisms Hydraulic tilt mechanismsuse .
hydraulicpressureto adjustthe tilt angleof the antenna These
mechanismsare often used for very large antennasor those . ,
mountedon tall towers. : i"\/

Step 7 Measurethe roll: Theroll is the lateral angle of the antenna To
measurethe roll, point the antenna alignment tool towards the
reflector and take a reading Thereadingwill indicatethe angleof
the antenna

/]

Fig.2.3.4:Mechanicallilt

Fig.2.3.5:AntennaAlignmentTools
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Step8 Adjustthe roll: Toadjustthe roll, movethe antennaleft or right until the alignmenttool indicates
the correctreading

Step9 Measurethe height Theheightisthe distancebetweenthe antennaandthe ground Tomeasure
the height,usea measuringape or ruler to measurethe distancebetweenthe groundandthe
bottom of the reflector.

Step10 Adjustthe height: Toadjustthe height,raiseor lower the antennauntil the reflectoris at the
desired height.

Stepl1 Verify the alignment: After makingadjustmentsfakenew measurements usirtge alignment
tool to verifythat the antennais properlyaligned.

Step12 RepeatasnecessaryDependingon the specificrequirementsand conditions,the alignment
procesanayneedto be repeatedmultiple timesto ensureoptimal performance.

It's importantto note that anyadjustmentsshouldbe madeaccordingo the instructionsgivenby the
RF engineer anshould be donearefullyto avoiddamaginghe antennaor the equipment.

2.3.4CarryingOut Bird-Proofingand Water-Proofingof
Connectors

Bird-proofing and water-proofing of connectorsare essentialfor the proper functioningand longevity
of the telecom equipment Bird-proofing is the processof preventingbirds from perchingor nesting
on or nearthe connectorswhich cancausedamageor interfere with the signaltransmission Water-
proofing, on the other hand, is the processof preventingwater from enteringthe connectors,which
cancausecorrosionandsignaldegradation

Theprocesf bird-proofingandwater-proofingof connectorgypicallyinvolvesthe following steps

w Inspectthe connectors Inspectingthe connectorsis critical to identify any signsof damageor
corrosion A damagedconnector can causesignalloss or interference Signsof bird activity on
the connectorscan indicate potential problemsthat may require immediate attention. Corrosion
causedby water damagecan also degradethe signalquality and causelongterm damageto the
system

w Cleanthe connectors Cleaninghe connectorss necessaryo removeanydirt, dust,or debristhat
may affect signalquality. It is essentialto cleanboth the male and female connectorsto ensurea
goodconnection

w Apply bird-proofing and water-proofing materials. Different materialsare usedfor bird-proofing
and water-proofing For bird-proofing, bird repellent tapes or gelscan be usedto prevent birds
from perchingor nestingon the connectors Forwater-proofing, siliconespraysor sealantscanbe
usedto protectthe connectordrom moistureand corrosion

w Coverthe connectors Protectivecoversor capsshouldbe usedto coverthe connectorsafter bird-
proofing and water-proofing Thecoversshouldbe securelyfastenedto the connectorsto prevent
them from comingoff in highwinds Thecoversshouldalsobe madeof weatherresistantmaterials
to withstandharshoutdoor conditions

w Testthe connectors After bird-proofing and water-proofing, the systemmust be testedto ensure
that there are no signalor performanceissues It is essentialto checkthe signalstrength, VSWR,
andreturn lossto verify that the systemis operatingcorrectly.
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2.3.5Installing, Terminating,Earthing,Labelling,and

TestingDifferent Typesof Cables

Theprocessof installing,terminating, earthing,labelling,and testingdifferent typesof cablesfor the
wirelesstelecomsystemvaries depending othe typeof cable being used.

CoaxialCables:

w Installing Beginby runningthe coaxialcablealongthe path
it will taketo connectthe variouscomponentsof the wireless
telecom system Ensurethe cableis protected from physical
damageor excessivébending Avoidtight bendsor kinksthat
couldcausesignalloss

w Terminating Attach connectorsto the coaxial cable ends
usinga coaxialcablestrippingtool. Attachthe connectorbody | .iaiiic shield
to the cableby insertingthe cablethroughthe body andthen centre Core
crimping the connector onto the cable using a specialized Fig.2.3.6:CoaxiaCable
crimpingtool.

w Earthing:Groundthe coaxialcableby connectinghe groundingwire to the connector'sgrounding
lug.

w Labelling:Labelthe cableusinga label printer or label markersto easilyidentify the cablefor
maintenanceandtroubleshootingpurposes.

w TestingTestthe coaxiaktablewith acableandantennaanalyzeto ensurethatit meetsthe required
specificationgor insertion loss, VSWRndreturn loss.

plastic jacket

dielectric insulator

EthernetCables

w Installing Runthe Ethernetcablealongthe path it will take
to connectthe variouscomponentsof the wirelesstelecom
system Ensurethat the cable is protected from physical
damageor excessivébending Avoidtight bendsor kinksthat
couldcausesignalloss

w Terminating Terminatethe Ethernetcable ends with RJ45
connectorsusing a crimping tool. Insert the cable into the
connectorandcrimpit onto the cableusingthe tool.

w Labelling Labelthe cableusing a label printer or label
markersto easilyidentify the cablefor maintenanceand
troubleshootingpurposes.

w Testing Testthe Ethernetcablewith acabletesterto ensurethat it iswired correctlyandmeetsthe
required specificationfor datatransmission.

i
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Fig.2.3.7:EthernetCable

FeederCables

w Installing Runthe feeder cablealongthe path it will take to connectthe variouscomponentsof
the wirelesstelecomsystem Ensurethat the cableis protected from physicaldamageor excessive
bending Avoidtight bendsor kinksthat couldcausesignalloss

w Terminating Terminatethe feedercableendswith connectorssuchasDIN,N-type or 7/16
connectors.

w Earthing:Groundthe feedercableby connectinghe groundingwire to the connector'sgrounding
lug.
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w LabellingLabelthe cableusinga labelprinter or labelmarkersto easilyidentify the cablefor
maintenanceandtroubleshootingourposes.

w TestingTestthe feedercablewith acableandantennaanalyzeto ensurethat it meetsthe required
specificationgor insertion loss, VSWRndreturn loss.

Aluminum or Copper-made

g ; Inner Conductor
&L (solid or hollow)

®— Foam Dielectric

®—— Outer Conductor

®—— PE Shields

Fig.2.3.8:ShieldedreedeCable

OpticalFibreCables:

w Installing Runthe opticalfibre cablealongthe pathit will take
to connectthe variouscomponentsof the wirelesstelecom
system Ensurethat the cable is protected from physical
damageor excessivébending Avoidtight bendsor kinksthat
couldcausesignalloss

w Terminating Terminate the optical fibre cable ends using
a fibre optic cleaver and connector such as an SCor LC
connector Cleanthe connectorwith an alcohol pad before
insertingthe cableinto the connector

w Labelling Label the cable using a label printer or label
markers to easily identify the cable for maintenanceand
troubleshootingpurposes

w Testing:Testthe opticalfibre cablewith a fibre optic testerto ensurethat it is transmitting light
correctlyand meetsthe requiredspecificationgor datatransmission.

Fig.2.3.9:OpticalFiberCable

2.3.6Useof Compass@lobalPositioningSystem(GPS)
ReceiverRangeFinder

A compassis used to determine the direction of magnetic north, which is important for aligning
antennasin the correctdirection Thisis especiallyimportant for directionalantennas,where evena
smallmisalignmentanresultin poor signalstrengthor coverage

Oneof the compassusedby the telecomriggersis a mirror compassA mirror compasss a tool that
is usedby telecomriggersto determinethe azimuthor direction of an antenna It consistsof a small
compasswith amirror attachedto it, whichallowsthe riggerto seeboth the compassandthe antenna
at the sametime.

Tousea mirror compassthe riggerfirst standsbehindthe antennaand holdsthe compassn front of
their face Theythentilt the compassuntil they canseethe reflectionof the antennain the mirror. The
riggercanthen readthe compassanddeterminethe azimuthof the antenna
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Forexample,if the compasseads180 degreesand the antenna
is pointing due south, the rigger knowsthat the azimuthof the
antennais 180degrees Theriggercanthen adjustthe antennaas
neededto ensurethat it is pointingin the correctdirection.

A GPSreceiveris usedto determinethe preciselocation of the
rigger, which is important for identifying the location of the cell
tower or other equipment being worked on. This information
is also usedto ensurethat the riggeris complyingwith safety
regulationsandstayingwithin authorizedwork areas

Tousethe GPSeceiver,the rigger will typically connectit to a
devicesuchasa laptop or tablet and use specializedsoftware to
collectandanalyzethe GPSlata Theriggerwill then usethis data
to determine the precise location and orientation of the
equipment, and make any necessaryadjustmentsto optimize
signalstrengthand coverage

Fig.2.3.9:Mirror Compass

For example, a telecom rigger might use a GPSreceiver to
determinethe locationof a celltower and optimizeits positioning
for maximumcoveragein a particulararea Theriggercould use
the GPSdata to determine the preciselatitude, longitude, and
elevation of the tower, and use this information to adjust the
tower's height or orientation for optimal signal strength and
coverage

A RangeFinderis a devicethat is usedto determinethe distance _
between the telecom rigger and a target object It works by ng-f-t%gﬁece“’e‘“me”“a
emitting a laserbeam,which reflectsoff the targetandreturnsto Modu'eY=Eoutput

the device Thedevicethen calculatesthe time it took for the
beamto traveland determinesthe distancebasedon the speedof light. It isusedto measuredistances

accurately,which is important for determining the height of the tower or other equipment being
workedon.

Telecomriggers use Range Findersto measure the distance
betweentowersor other structureswheninstallingor maintaining
antennasand other equipment Thisinformation is important for
ensuringthat the antennasare placedat the correct height and
anglefor optimal performance

For example,if a telecomrigger is installinga new antennaon
a tower, they may use a RangeFinderto measurethe distance
between the towers and nearby buildings or obstacles This
information will help them determinethe appropriateheightand
anglefor the antennato ensurethat it hasa clearline of sightand
can transmit and receive signalseffectively The telecom rigger
may alsouse a RangeFinderto measurethe distancebetween
two towersto ensurethat the antennasare alignedproperly for
microwavelinks.

Fig.2.3.11:RangeFinder

Otherequipmentthat maybe usedby telecomriggerscanincludesignalanalyzersspectrumanalyzers,
powermeters,andmore. Thesedevicescanhelpriggersmeasuresignalstrength,analyzethe frequency
spectrumanddeterminethe poweroutput of variousdevices

A riggertaskedwith troubleshootinga network issuemay use a signalanalyzerto measurethe signal
strengthat different pointsin the network. Byusinga signalanalyzerthe riggercanpinpointwherethe
signalisweakor wherethere maybe interference,andtake appropriateactionto addresghe issue
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— 2.3.7Performinga Lineof Sight(LOSCheck

Performinga Line of Sight(LOS)heckis an important aspectof ensuringreliable communicationin
wirelesstelecommunicationssystems The LOScheckhelpsto identify any obstructionsin the path
betweenthe transmitterandreceiverthat couldcausesignaldrop or termination.

() g &

Transmitter Receiver
Obstacle

Fig.2.3.12:Lineof Sight(LOSPropagation

Performinga Lineof Sight(LOSEtheckinvolvesthe followingsteps

1. Determinethe heightsof the two endpoints Thefirst stepisto determinethe heightsof the two
endpoints,typicallythe transmitter and receiver Thiscanbe done usinga variety of methods,such
asmeasuringthe height of the buildingor tower where the equipmentis located,or usinga GPS
receiverto determinethe altitude.

2. Calculatethe expectedsignal path: Oncethe heightsare known,the expectedsignalpath canbe
calculated Thisinvolvesusinga mathematicalformulathat takesinto accountthe curvatureof the
Earthandanyobstacledetweenthe two endpoints

3. Conductavisualinspection Thenextstepisto conducta visualinspectionof the areabetweenthe
two endpointsto look for anyobstacleghat couldblockthe signal Thiscanincludetrees,buildings,
hills,or other structures

4. Usea surveyingtool: A surveyingtool suchas a theodolite or a laser rangefindercan be used
to measurethe preciseanglesand distancesbetweenthe two endpointsand any obstacles This
informationcanthen be usedto adjustthe expectedsignalpath calculation

5. Bvaluatethe LOS Basednthe calcubtedexpededsignd path andthe resultsof the visualinspection
andsurveyingthe riggercandetermineif there is a clearLOSetweenthe two endpoints If there
are obstacleghat couldblockthe signalthe riggermayneedto adjustthe heightof the equipment
or the directionof the signalto avoidthe obstaclesandensurea clearLOS

If the initial LOScheckis not satisfactory,the rigger may need to repeat the processwith different
equipmentor settings,or adjustthe locationor heightof the equipmentuntil aclearLOSsachieved

— 2.3.8Reasons foDrop/ Attenuation/ Lossof Signal

Thereare severalreasonswhy a drop or lossof signalcanoccurin a network. Someof the common
reasonsare:

BadCableConnections

If there is a looseor faulty cableconnection,it cancausea drop in signalstrengthor a completeloss
of signal Badcableconnectionscancausesignaldrop or termination dueto a variety of reasons One
of the most commonreasonsis corrosion,which canoccurwhen the cableis exposedto moisture or
other environmentalfactors Corrosioncan causethe connectorson the cableto becomeloose or
damagedwhichcanaffectthe quality of the signalbeingtransmitted
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Anotherreasonfor bad cableconnectiondsimproperinstallation If the cableis not installedcorrectly,
it canbecomelooseover time and causea drop in signalstrength Thisis especiallytrue for outdoor
cables,which are exposedto the elementsand can be affected by wind, rain, and other weather
conditions

Wearandtear canalsocausebadcableconnectionsOvertime, the connectorsonthe cablecanbecome
worn or damagedwhich canaffect the quality of the signalbeingtransmitted. Thisis particularlytrue
for cableghat areusedfrequently,suchasthoseusedin abusynetworkor for high-speeddatatransfer.

Toavoidbad cableconnectionsijt isimportant to usehigh-quality cablesand connectorsandto ensure
that they are installed correctly. Regularmaintenanceand inspectionof the cablescan also help to
identify any issuesbefore they becomea problem, and canhelp to prolongthe life of the cablesand
connectors

IncorrectNetwork Configuration

The network devices suchasrouters, switches,and accesgoints, needto be properly configuredto
ensurethat the signalis transmitted and receivedcorrectly. An incorrect network configurationcan
causesignalinterferenceor blockageeadingto a drop in signalstrengthor lossof signal

Thefollowing are some common examplesof incorrect network configurationsthat can causesignal
interferenceor blockage

w Improper channelsettings Thewirelessnetworksuse different channelsto transmit and receive
signals If the channelsettingsare not properly configured,it canleadto interferencefrom other
devicesoperatingon the samechannel Thiscanresultin adropin signalstrengthor lossof signal

w Incorrect accesspoint placement The accesspoints should be placedin locationsthat provide
optimal coverageandsignalstrength If the accesgoint is placedtoo far awayor too closeto other
devicesjt canresultin alossof signal

w Misconfigured network security settings The security settings of the network devices,such
as encryption and authentication, must be properly configured If these settingsare not set up
correctly,it canleadto signalinterferenceor blockage

w Incorrect network topology. The network topology refers to the way the network devices
are connectedto eachother. If the network topology is not set up correctly, it can causesignal
interferenceor blockageleadingto a dropin signalstrengthor lossof signal

FaultyNetwork Device

Network deviceslike routers, switches,and accesspoints are critical componentsof any network
infrastructure A malfunctionin anyof thesedevicescancausea drop in signalstrengthor lossof signal
altogether.

Hardwarefailuresin network devicescanhappendue to a variety of reasonsjncludingpower surges,
overheating,or physicaldamage For example,a switch may fail due to a power surgecausedby a
lightning strike or a malfunctioningpower supply Similarly,an accesspoint may stop working due to

physicadamagecausedby roughhandlingor exposureto harshweatherconditions

Software corruption can also causenetwork devicesto fail. Firmware upgrades,software bugs, or
malwareinfectionscanall leadto software corruption, which cancausethe deviceto malfunction For
example,arouter maystoproutingtraffic correctlydueto a bugin its firmware, or an accesgoint may
stopbroadcastingts SSIRIueto a configurationerror.

Malfunctioningnetwork devicescanalsocauseissuedike signalinterferenceor congestionwhich can
leadto a drop in signalstrengthor lossof signal Forexample,a switchmay be unableto handlethe
traffic loadon the network, causinghetwork congestiorand a drop in signalquality. Similarly a faulty
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accesoint may be broadcastingon the samechannelasanother nearbyaccesgoint, causingsignal
interferenceandadropin signalquality.

Topreventand mitigate issuescausedby faulty network devices regularmaintenanceand monitoring
are necessaryThisincludesfirmware upgrades software patches,and hardwarechecksto ensurethat
devicesarefunctioningcorrectly. In caseof hardwarefailure, the faulty devicemayneedto be replaced
or repaired,dependingon the severityof the issue

Distance:

Asan electromagneticsignaltravelsthrough the air or a transmissionrmedium, its strengthgradually
decreasewith increasingdistance Thisis due to the physicalphenomenaof signalattenuation,which

isthe graduallossof signalpower asit propagategshrougha medium Thestrengthof a signalis usually
measuredin decibels(dB),which is a logarithmicunit that representsthe ratio of the power of the

signalat two different points.

Whenthe distancebetweena transmitter and receiverincreasesthe signalmusttravel through more
medium and encounter more obstacles,suchas buildings,trees, and other obstructions,which can
causesignalattenuation Thisattenuationcanbe causedoy severalfactors,including

w Freespacepath loss Thisis the natural attenuation of signalpower asit spreadsout over a larger
area Asthe signaltravelsthroughspaceijt spreadsout in all directionsandthe poweris distributed
overalargerarea,resultingin a decreasen signalstrength

w Absorptiont The signalcan be absorbedby certain materials, such as water, foliage, or building
materials,causinga reductionin signalstrength

w Reflection Thesignalcanbounceoff objects,suchasbuildingsor mountains,causinga delayin the
signalarrivaltime andresultingin signallossor interference

w Refraction Thesignalcanbe refracted or bent by the atmosphere causinga delayin the signal
arrivaltime andresultingin signallossor interference

Interference:

Interferenceis a commonproblem in wirelesscommunicationsystems It occurswhen a signalfrom
one deviceinterfereswith the signalof another device,resultingin a drop in signalstrengthor lossof
signal Interferencecanbe causedy a varietyof factors,suchas

w Overlapping frequency channels In wireless communication systems, different devices use
different frequenciesto transmit and receivesignals Whentwo devicesusethe samefrequency
channel their signalscaninterfere with eachother, resultingin a drop in signalstrengthor lossof
signal

w Signalreflection: Whena signalencountersan obstacle suchasa buildingor a hill, it canreflect off
the obstacleand createa secondsignatthat interfereswith the originalsignal

w Electromagnetidnterference Electromagnetiinterference(EMI)canbe causedoy other electronic
devicesthat emit electromagneticradiation, such as cordlessphones, microwaves,or Bluetooth
devicesThiscaninterfere with wirelesssignalsand causea drop in signalstrengthor lossof signal

w Physicabbstructions Physicabbstructions,suchastrees,buildings,or hills, canblockor attenuate
wirelesssignals|eadingto a drop in signalstrengthor lossof signal

Tominimizeinterferenceand ensure optimal signal strength, wireless communication systems
are designedwith techniguessuchas frequencyhopping,spreadspectrum,and antennadiversity.
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Frequencyhopping involves switching between different frequency channelsto avoid interference
Spreadspectruminvolvesspreadingthe signalover a wide frequencyrange,makingit more resistant
to interference Antennadiversity involvesusing multiple antennasto improve signalreception and
reducethe effectsof interference

EnvironmentalFactors

Environmentalfactors, suchas weather, buildings,and vegetation,can also affect signalstrength For
example heavyrain or fog cancausesignalinterferenceor blockage and buildingsor trees canreflect
or absorbsignals|eadingto a dropin signalstrengthor lossof signal

Totroubleshootand fix a drop or lossof signal,it is important to identify the root causeof the issue

Thiscaninvolveconductingvarioustests, suchasa signalstrengthtest, a network configurationcheck,
or aninterferencetest. Oncethe causeof the problemisidentified, appropriatemeasuresanbe taken

to resolveit, suchasrepairingor replacingcables reconfiguringnetwork devices.or relocatingdevices
to avoidinterference

RemoveSourcegCausingdbstructions

Asatelecomrigger,there are severalstepsyou cantaketo removesourcef obstructionsandreduce
interferencefor wirelessgateways

Thefirst stepisto carefullyselectthe site for the wirelessgateway takinginto accountfactorssuchas
proximity to other electronic equipment, height above surroundingobstructions,and easeof access
for maintenance If possible,try to relocatethe interfering equipmentor the wirelessgatewayto a
locationthat is lessaffectedby interference Thiscould be a different room or a locationfarther away
from other equipment

If relocationis not possible,considerusing shieldingmaterialsto block or reduce the interference

Thiscan be done by enclosingthe equipmentin a metal enclosureor by using specializedshielding
materials,suchas conductivepaint, shieldingtape or mesh Filteringis anothertechniquethat canbe
usedto reduceinterference Forexample bandpasdilters canbe usedto limit the frequencyrangeof

the signal,reducingthe impact of unwantedfrequencies Separatinghe wirelessgatewayfrom other
electronicequipmentcanalsohelpreduceinterference Forexample jf there is a sourceof interference
nearby,movingthe wirelessgatewayawayfrom the interferencesourcecanhelpreducethe impact

Propergroundingof the wirelessgatewayand associatedequipmentis criticalto reducinginterference
Groundinghelpsto reducethe impactof electricalnoiseand static electricity,andcanalsohelp prevent
damagerom lightningstrikes

Overall,the goalisto createa cleansignalenvironmentfor the wirelessgateway,reducingthe impact
of interference and maximizingsignal strength and reliability. As a telecom rigger, it is important
to be aware of the sourcesof interference and take stepsto mitigate them during installation and
maintenanceof wirelessgateways

— 2.3.9ShelterRoomInstallations

Shelter rooms are an essential part of telecom infrastructure, as they provide a secure and
protected environmentfor the critical equipment and systemsthat enablethe delivery of reliable
telecommunicationsservices Theserooms are designedto meet specificrequirementsfor different
typesof telecomequipment,and they mayvaryin size,configuration,and featuresdependingon the
needsof the particularapplication
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Oneof the primaryfunctionsof a shelterroomisto protect §
sensitive equipment from environmental factors that
could causedamageor disruptits operation Forexample, ¢
extreme temperatures, high humidity, dust, and other
airbornepatrticles canall be hammful to telecommunications
equipment Shelterroomsare typicallydesignedo provide
a stable and controlled environment that minimizes -
these risksand helpsensurethe reliable operation of the |
equipment

Another critical function of shelter rooms is to provide /A
a secure location for the telecom equipment Telecom Fig.2.3.13:ShelteRoom

infrastructureis a vital componentof modernsociety,

and it is essentialto protect it from unauthorizedaccessor tampering Shelterrooms may include
varioussecurityfeatures,suchasaccessontrol systemssurveillancecamerasand alarms,to prevent
unauthorizedaccessndprotect the equipmentfrom theft or vandalism

Someof the equipmentcommonlyfound insidea telecomshelterroominclude

w Equipmentracks Theseare usedto mount and organizetelecommunicationgquipmentsuchas
basestations,serversswitchesandrouters.

w Power systems This includes power distribution units (PDUs)and backup power sourceslike
batteries,generatorspr solarpanelsto providepowerto the equipment

w Coolingsystems Theseare usedto regulatethe temperatureinsidethe shelterroom and prevent
the equipment from overheating Coolingsystemsmay include air conditioning units, fans, and
heatexchangers

w Cablingand connectors Theseare usedto connectthe various componentsinside the shelter
room, suchaspower cablesdatacablesandfiber optic cables

w Safetysystems Thisincludesfire suppressiorsystemssmokedetectors,alarms,and emergency
lighting.

w Environmentalmonitoring systems:Theseare usedto monitor temperature,humidity,and other
environmentalfactorsthat couldaffectthe operationof the equipment.

w SecuritysystemsTheseareusedto securethe shelterroomandprotectthe equipmentfrom theft
or vandalism. Securityystemsnayinclude camerasgccesgontrol systemsandalarm.

Therole of atelecomriggerin shelterroominstallationss crucialto ensurethe properfunctioningof the

telecommunicationsequipment Theyare responsiblefor the entire installation processfrom setting
up the equipmentracksto testingand commissioninghe installedequipment Theriggerensuresthat

the equipmentisinstalledcorrectlyandsecurelyandall cablesand connectorsare properly connected,
adheringto the relevantsafetyregulationsand standards

In addition to the initial installation process,the telecom rigger is also responsiblefor the ongoing
maintenanceand repair of the equipmenthousedwithin the shelter room. Thisincludesconducting
regularinspectionscleaning,andrepairsasneededto ensurethat the equipmentoperatesoptimally.

Theymustalsomaintainaccuraterecordsof all maintenanceandrepairsperformedon the equipment
andmaintaina sparepartsinventoryto ensuretimely repairsin caseof equipmentfailure.

Theriggeralsoplaysa critical role in ensuringthe safetyof the shelterroom and its equipment They
must adhere to safety protocols during installation and maintenance,including following electrical
safety procedureswearingappropriateprotective gear,and ensuringproper groundingof equipment
Theyalsoneedto be awareof and complywith environmentalregulationsto minimizethe impact of
the shelterroomandthe equipmentit houses
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TestingShelterRoomEquipment
Carryingout relevanttestson shelterroom equipmentis crucialto ensuretheir correctfunctioning
1.

Power supply testing: Thisinvolvestestingthe power supplysystem,suchasthe ACor DCpower
source, power distribution units, backup power sources(e.g. batteries, generators),and other
related equipment The test checksthe voltage, current, and frequencyto ensurethat they are
within acceptabldevelsandthat the powersupplyis stable

Coolingsystemtesting: Thistest is performedto checkthe effectivenessof the coolingsystemin
the shelterroom. Thisincludescheckinghe temperature,humidity,andairflow to ensurethat they
arewithin acceptabldevels,andthat the coolingsystemis operatingproperly. Thetest mayinvolve
inspectingthe air conditioningunits, fans, and ventilation systems,and cleaningor replacingair
filters if necessary

Network testing: This involvestesting the network infrastructure, including switches, routers,
firewalls, and other related equipment Thetest checksthe connectivity,speed,and reliability of
the network to ensurethat it is functioningcorrectly. It may involve running diagnosticsoftware,
monitoringnetworktraffic, and checkinghe statusof networkinterfaces

Equipment performance testing: This test is performed on the specific telecommunications
equipmenthousedin the shelter room, suchas basestations,antennas,and other components
Thetest checksthe performanceof the equipment,includingits signalstrength, noiselevels,and
sensitivity,to ensurethat it is operating accordingto the manufacturer'sspecifications It may
involve using specializedtest equipment, such as signal generatorsand network analyzers,to
measureandanalyzehe equipment'sperformance

TroubleshootingMalfunctioning Equipmentin the ShelterRoom

When equipmentin the shelter room malfunctions,a telecom rigger must troubleshootthe issueto
identify andresolvethe problem Thegeneralstepsfor troubleshootingncludes

1.

Checkpower supply. Verifythat the equipmenthasa power supplyandthat it is receivingpower.
Checkfor anytripped breakers blown fuses,or looseconnections If the power supplyappearsto
be working,moveon to the nextstep.

Checkcablesand connectors Make sure all cablesand connectorsare properly connectedand
secured Checkfor any damagedor frayed cables If any cablesare found to be damaged,they
shouldbe replaced If all cablesand connectorsappearto be fine, moveonto the nextstep.

Checkfor error messagesMany piecesof telecom equipment have built-in diagnosticfeatures
that will displayerror message®n the screenif there is a problem Checkfor any error messages
or warninglights on the equipment Referto the equipmentmanualor manufacturer'swebsiteto
troubleshootthe error message

Perform diagnostictests: Useappropriatediagnostictools to test the equipmentand identify any
problems For example,signalstrength meters can be usedto test antennaperformance,while
network analyzerganbe usedto test network connectivity

Consultwith manufactureror technicalsupport If the issuecannotbe resolvedthroughthe above

steps,it maybe necessaryo consultwith the manufactureror technicalsupport Theymaybe able
to provideadditionaltroubleshootingstepsor recommendrepairor replacementoptions
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2.3.10SafetyPracticego be FollowedWhile Working
[ at Heights

1. Use of personal protective equipment (PPE) Workers should always wear appropriate PPE,
includinghard hats,safetyharnessessafetyglassesand non-slipbootswith goodtraction.

2. Equipmentinspection Workersshouldinspectall equipmentbefore useto ensurethat it isin good
conditionandworkingproperly. Thisincludedadders,scaffoldingand safetyequipment

3. Secure footing: Workers should maintain a
secure footing while working at heights They
shouldusenon-slipbootswith goodtraction and
avoidworkingon surfacegthat are wet, slippery,
or unstable

4. Proper communication Workers should have
proper communication with their teammembers
and ground personnel Thisincludesusingtwo- 4
way radios, hand signals, or other forms of Fig.2.3.14:SafetyHarnesandAnchor
communication

5. Proper anchoring Workers should properly anchor themselvesto the structure using a safety
harnessand lanyard The anchoragepoint shouldbe strongenoughto supportthe weight of the
worker.

6. Weatherforecast Workersshould pay attention to weather conditionsand avoid working during
highwinds,storms,or other hazardousveatherconditions

7. Safeclimbing Workersshouldusethe proper climbingtechniqueswhile ascendingor descending
the structure. Theyshould alwaysmaintain three points of contact and avoid carryingtools or
equipmentthat maycausethemto losebalance

8. Regularbreaks Workersshouldtake regular breaksto avoid fatigue and dehydration,which can
increasehe riskof accidents

9. Emergencyprocedures Workersshouldbe aware of emergencyprocedures,ncludingrescueand
evacuatiorproceduresjn caseof anaccidentor injury.

Byfollowingthe safetypracticesworkerscan minimizehe risks associatedith working atheights on
telecom structureand ensurea safeandhealthywork environment.

— 2.3.11PrepareSampleSurveyReports

Preparingsamplesurveyreports and documentationfor client handoveris an important aspectof a
telecomrigger'sjob. The following stepscan help ensurethat the documentationis comprehensive
andaccurate

Step 1. Gatherall surveydata collected during the project and organizeit in a clear and easyto-
understandformat. Thismay include maps, diagrams,photographs,and other data collected
duringthe survey

Step 2. Createa report template that includesall necessarsections,suchas an executivesummary,
introduction, survey methodology,results, conclusionsand recommendations The template
shouldalsoincludea sectionfor appendicesand supportingdocumentation

Step 3. Usingthe report template as a guide, write the report, includingall necessarydetails and
supporting data. Be sure to follow a clear and logical structure, and use clear and concise
language

'
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Step4. Attach all supportingdocumentation,suchas maps,diagramsand photographs,n the
appendicesection ofthe report.

Step5. Reviewandeditthe reportto ensurethat it isaccurate complete andfree from errors.Double
checkall calculationsanddatato ensurethat they are correct.

Step6. Formatthe report to ensurethat it is visuallyappealingand easyto read. Use headings,
subheadingdyullet points,and other formattingtools to makethe report easyto navigate.

Step7. Obtainclientapprovalof the report beforefinalizingit. Thismayinvolvesubmittinga draft
report for reviewandincorporatinganyfeedbackor changesequestedby the client.

Step8. Deliverthe final report and all supportingdocumentationto the client, either electronicallyor
in hard copyformat, depending orthe client'spreference.

2.3.12Importanceof assistingthe supervisor/field manager
[ by providing appropriateinputs and feedback

Assistinghe supervisoror field managerduringtelecommunicatiortower or equipmentinstallationby
providingappropriateinputsandfeedbackisimportant for severakeasons

w Ensuringhe accuracyof the installation:

Theinstallation of telecommunicationtowers and equipmentrequiresprecisionand attention to
detail. By providing appropriate inputs and feedback,you can help ensurethat the installation
is done correctly and accordingto plan. Thiscan help avoid costly mistakesand ensurethat the
installationis safeandreliable

w Enhancingoroductivity:

Providingnputsandfeedbacko the supervisoior field managercanhelp streamlinethe installation
processand makeit more efficient Thiscanhelp savetime andresourcesandallow the installation
teamto completethe projectmore quickly.

w Improvingsafety:

Telecommunicatiotiower and equipmentinstallationcanbe dangerousgspeciallyif proper safety
protocolsare not followed. By providinginputs andfeedback you canhelpidentify potential safety
hazardsandensurethat the installationteamtakesthe necessaryprecautiondo preventaccidents

w Facilitatingcommunication

Effectivecommunicationis essentialfor any project, and telecommunicationtower or equipment
installationis no exception By providinginputs and feedback,you can help ensurethat everyone
involvedin the projectisonthe samepageandthat anyissuer concernsareaddressegromptly.
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2.3.13Proces®f expandingand upgradinga cellular carrier
— network, involving civil work at existingcellular network —
sitesand changeof telecomequipment

Expandingindupgradinga cellularcarriernetworkinvolvesseverakteps,includingcivilwork at existing
cellularnetwork sitesand changinghe telecomequipment Hereis an overviewof the process

w Planningand Design Thefirst step in expandingand upgradinga cellular carrier network is to
develop a plan and designfor the project Thisincludesdeterminingthe scopeof the project,
identifying areasof the network that require upgradingor expansion,and developinga timeline
andbudget

w SiteSurveyand Analysis Oncethe plananddesignhavebeendevelopedihe nextstepisto conduct
a site surveyandanalysif the existingnetwork. Thisinvolvesassessinghe currentinfrastructure,
identifyinganyissuesr limitations,and determiningwhat upgradeor changesre necessary

w CivilWork at ExistingSites If the plan includesexpandingor upgradingexistingcellular network
sites,civilwork maybe required Thiscouldincludeaddingnew equipmentcabinets,installingnew
antennaspr upgradingexistinginfrastructure

w TelecomEquipmentChangeOncethe civilworkis complete the nextstepisto changethe telecom
equipment Thisinvolvesremovingthe old equipmentand installingnew hardware,includingnew
basestations,antennasandother components

w Testing and Commissioning After the new equipment is installed, it must be tested and
commissionedo ensurethat it is working properly. Thisinvolvescheckingsignalstrength, data
transferrates,andotherperformanceametricsto ensurethat the networkisfunctioningasexpected

w Integration with ExistingNetwork: The final step in expandingand upgradinga cellular carrier
network is to integratethe new network componentswith the existinginfrastructure Thisinvolves
configuringthe network to ensurethat it is compatiblewith existinghardwareand software and
that it canseamlesslyransitionbetweendifferent network components

2.3.14Importanceand processof carryingout pre- and
post-work site audits

Importanceof carryingout pre- and post-work site audits
Carryingout pre- and postwork site auditsisimportant for severalreasons

w Safety Oneof the mostimportant reasonsto conductpre- and postwork site auditsis to ensure
safety By carryingout a pre-work audit, you canidentify any potential hazardsor risksthat need
to be addressedbefore work begins Similarly,a postwork audit can help ensurethat all safety
measuresvere properlyimplementedandthat the site is safefor future use

w Compliance Pre and postwork site audits can help ensure compliancewith local laws and
regulations For example,some jurisdictions require specific safety measuresor environmental
protectionswhenworkingin certainareas Conductingsite auditscanhelpensurethat all necessary
precautionshavebeentakenandthat the work meetsregulatoryrequirements

w Quality Control Site audits canalso help ensurequality control. By conductinga pre-work audit,
you canidentify anyissueshat needto be addressedefore work begins,which canhelp prevent
costly mistakesor delays Similarly,a postwork audit can help identify any quality control issues
that needto be addressedeforethe projectiscompleted

w Documentation Site audits provide important documentationof the condition of the site before
and after work is completed Thisdocumentationcan be usedto demonstratecompliancewith
regulationsor to provideevidenceof the conditionof the sitein the eventof legaldisputes
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Proces®f carryingout pre- and post-work site audits
Carryingout pre- and postwork site auditsinvolvesseveralsteps Hereis an overviewof the process

w Define Audit Scope Thefirst stepis to define the scopeof the audit. Thisinvolvesdetermining
what aspectof the site will be audited,suchassafety,environmentalconcernspr quality control.

w PrepareChecklist Oncethe audit scopeis defined,the next stepis to preparea checklistof items
that will be audited Thechecklistshouldbe comprehensiveand coverall aspectsof the site that
arerelevantto the audit scope

w ConductPrework Site Audit: Beforework begins,a pre-work site audit shouldbe conducted This
involvesusingthe checklistto assesghe condition of the site and identify any potential hazards,
compliancdssuespr quality control concerns

w Addressissues|If anyissuesareidentified duringthe pre-work site audit, they shouldbe addressed
before work begins Thiscouldinvolveimplementingsafetymeasurespbtainingnecessanpermits,
or makingchangego the projectplanto addresscomplianceor quality control concerns

w ConductPostwork Site Audit: Oncework is complete,a postwork site audit shouldbe conducted
to assesshe condition of the site after the work is completed This involvesusing the same
checklistasthe pre-work audit to ensurethat all issueshave beenaddressedand that the site is
safe,compliant,and meetsquality standards

w DocumentFindings Throughoutthe audit processdetailed documentationshouldbe maintained
of all findings and actions taken to addressany issues This documentation can be used to
demonstratecompliancewith regulations provide evidenceof the conditionof the site, andinform
future projects

2.3.15Importanceand processof determiningthe scopeof
work, budgetingand client'srequirements

Determiningthe scopeof work, budgeting,and client'srequirementsare essentialstepsin any project
managemenprocessHere'sthe importanceand processof determiningthe scopeof work, budgeting
andclient'srequirements

Importance

w Scopeof Work: Defining the scope of work helps in understandingthe project's objectives,
deliverablestimelines,andresourcesequiredfor completion

w Budgeting Budgetingdeterminesthe project'sfinancialrequirements,allocationof resourcesand
helpsin identifyingthe risksassociatedvith the project

w Client's Requirements Understandingthe client's requirements helps in aligning project goals
with their expectationsjmprovingcommunicationand collaboration,and enhancingthe project's
overallquality.

Process

w Determine the Scopeof Work: Thefirst step in determiningthe scopeof work is to define the
project's objectives, deliverables,timelines, and resourcesrequired for completion A project
chartercanbe usedto definethe scopeof work and provide a clearunderstandingpf the project's
goalsandobjectives

w Createa Work BreakdownStructure (WBS) A WBSis a hierarchicaldecompositionof the project

scopeinto smaller, manageablework packages The WBShelps in defining the scope of work,
identifyingthe project'sdeliverablesandallocatingresourcesaccordingly

'
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w Determinethe Budget Oncethe scopeof work is defined,the next stepisto determinethe budget
requiredto completethe project Thisinvolvesidentifyingthe resourcesrequired for completion,
estimating the cost of eachresource,and creatinga budget plan that accountsfor all project
expenses

w ldentify the Client'sRequirements Understandinghe client'srequirementsis essentiain aligning
project goalswith their expectations Thisinvolvesgatheringinformation from the client, defining
project requirements,and establishingclear communicationchannelswith the client throughout
the project

w Review and Adjust After defining the scope of work, budget, and client's requirements, it's
essentialto review and adjustthe project plan accordingly Thisinvolvesidentifying potential risks
andmakingadjustmentgo the projectplanasrequired
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ShortAnswerQuestions
1.

Explain the importance of conducting a site audit before beginning telecom equipment
installation

Describehe procedurefor assemblingndinstallingantennasandfeederson atelecomtower.
Whatare the safetyguidelinesand PPEequiredduringtelecominstallationand maintenance?
Discusshe role of alignmentand sweeptestingin ensuringnetwork performance

Explainhow Lineof-Sight(LOS)hecksare conductedand why they are critical for microwave
transmissiorsystems

Multiple ChoiceQuestions(MCQs)
1. Whichdocumentprovidesdetailedguidancefor positioningand mountingtelecomequipment?

a) Safetymanual

b) Blueprintandsite plan
c) Workcompletionreport
d) Maintenancechecklist

2. Thetool usedfor measuringsignalstrengthandfrequencyspectrumis:

a) Torquewrench

b) Multimeter

c) Spectrumanalyzer
d) Powerdrill

3. Groundingn telecominstallationsis essentialo:

a) Reducecablelength

b) Preventelectricalhazardsand equipmentdamage
c) Improvetower aesthetics

d) Savenstallationtime

4. Themainreasonfor signallossin telecomcabless:

a) Overheatingpf connectors

b) Cablebendingandimpropertermination
c¢) Useof hightquality coaxialcables

d) Propergroundingandalignment

5. Whichof the followingis an environmentallysafepracticein telecominstallation?

a) Disposingf usedoil in opendrains

b) Burningdamagedcables

c¢) Followingapprovedhazardousnaterialdisposalprocedures
d) Storingwasteon site indefinitely
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Fillin the Blanks

1.

2.

w

Before installation, a is conductedto identify potential hazardsand assesssite
readiness

and are essentialtools for verifying signal strength and alignment
accuracy
Proper of telecomcableshelpspreventsignalinterferenceand equipmentdamage
Telecomtechniciansmust alwayswear suchas helmets, harnessesand glovesfor
safety.

The processof checkingthe direct visual path betweentwo microwaveantennasis known as
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— KeyLearningOutcomes| ¢

Bythe end of this module, the participantswill be ableto:
1. Describehe processof configuringwirelessnetwork equipment
2. Explairthe stepsinvolvedin establishingandverifyingwirelessnetwork connectivity

3. Determinethe methodsfor recordingconfigurationsettingsand test resultsfor wirelessnetwork
deployments
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UNIT 3.1Preventive and Corrective Maintenance of Telecom
Equipment

— Unit Objectives |@

By the end of this unit, the participants will be able to:

1. Explainthe industry standardsand best practicesfor preventiveand corrective maintenanceof
telecomequipment

2. Describethe commonstructural issuessuchas corrosion,fatigue, and wind-inducedvibrations

affectingtelecomtowers.

Elucidatethe importanceof securingbolts, brackets andmountsfor structuralstability.

Discusghe alignmentrequirementsfor antennasmicrowavedishesandfeedercables

Enlistthe preventivemaintenancechecklisteandtheir role in ensuringnetwork reliability.

Explainthe safety protocolsfor workingat heights,includingthe use of PPEharnessesand fall

protectionsystems

7. Describethe methods for testing and troubleshooting signal transmissionfaults using DTF
analyzersaindother testingtools.

8. Discusshe proceduredor handling,installing,andreplacingfiber-optic and hybriflexcables

9. Explainthe steps involved in network upgrades, including the installation of 3G/4G/5G
equipment

10. Describethe importance of documentingmaintenanceactivities and updatesin logs or digital
systems

11. Demonstratethe processof inspectingtelecomtowers, antennas,and associatedstructuresfor
damagemisalignmentandwear.

12. Showhow to securebolts, brackets,and mountsto ensurethe structuralintegrity of telecom
installations

13. Demonstratethe identificationof defectsin equipmentcasingsandthe replacementof worn-out
components

14.Show how to follow a preventive maintenance checklist to ensure telecom equipment
compliancewith industrystandards

15. Demonstrateghe processof conductingauditsof rigginginstallationsand supportstructures

16. Showhow to checkandreport the operationalstatusof telecomtransmissiorlines,RRUspower
units,andbackupsystems

17. Demonstratethe correct usageof safety gear such as harnesses)adders,and boom lifts for
accessingelecomstructures

18. Showhow to detect fiber-optic cabledamageand measuresignallossusingappropriatetesting
tools.

19. Demonstratethe installationor upgradingof telecomnetwork components,ncluding3G/4G/5G
equipment

20. Showhow to organizeandhandlecablesjumpers,andaccessoriefor structuredinstallations

21. Demonstratethe processof documentingmaintenanceactivitiesand updatingrecordsin logsor
digitalsystems

— B/
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— 3.1.1 Conducting Site Audits and Auditing of Rigging——
Installation and Civil Areas

Conductingsite auditsand auditing of rigginginstallationand civil areasis crucialin ensuringthe safety
andreliability of telecommunicatiorinfrastructure

Site audits involve a comprehensiveevaluationof the telecom site's condition, includingthe antenna,
tower, shelter,and other equipment Thisprocesscanidentify any potential issuesor hazardshat may
affect the site'sperformanceor safety. Forexample,a site audit may revealthat the antenna'sposition
needsto be adjustedto improvesignalstrengthor that the tower needsmaintenanceo preventrusting
or corrosion

Auditing of rigginginstallationand civil areasis also crucialfor ensuringthe safety and stability of the
telecom infrastructure This involves examiningthe tower's foundation, guy wires, and anchorsto
ensurethey are secureand not at risk of collapse Any signsof corrosion,damage,or wear and tear
shouldbe addressedmmediatelyto prevent potential accidentsor failures Regularauditing of rigging
installationcanidentify potential hazardsand mitigaterisksto personnelandequipment

Furthermore, audits help to ensure that the telecom infrastructure is in compliancewith industry
regulationsand safety standards Thisis important not only for the safetyof personneland equipment
but alsoto avoidpotentiallegalandfinancialpenaltiesfornon-compliance

A site audit is an essentialprocessfor telecomriggersto ensurethe safety, efficiency,and reliability of
telecomstructures Hereis a more detailed explanationof the stepsinvolvedin conductinga site audit
asa TeleconRigger

Stepl. Pre-audit planning Beforeconductinga site audit, it's essentiato planandpreparefor the audit.

Thisincludesreviewingthe site's history, determiningthe scopeof the audit, identifying any potential

hazardsandpreparingthe necessaryoolsandequipment

Step 2. Conducta visualinspection The first step in conductinga site audit is to perform a visual
inspection of the telecom structure This involves observingthe structure from the ground and
identifyinganyvisiblesignsof damageor wear, suchasrust, crackspr loosebolts.

Step 3. Conducta physicalinspection After the visual inspection,it's time to conduct a physical
inspectionof the telecom structure. Thisinvolvesclimbingthe structure, usingsafety equipmentand
following safety protocols,to inspectthe structure up close Duringthis inspection,the rigger should
examine all componentsof the structure, including guy wires, anchors, antennas, and mounting
bracketsto identify anysignsof damageor wear.

Step4. Checkfor proper grounding Groundingis essentialfor the safety and efficiencyof a telecom
structure. The rigger should checkthe groundingsystemto ensurethat it is properly installed and
functioningcorrectly.

Step5. Checkfor cableand connectorintegrity: Therigger shouldcheckall cablesand connectorsfor

damageor wear. Thisincludesinspectingthe cablesfor fraying, corrosion,and other signsof wear, as
well ascheckinghe connectordor properinstallationandconnectivity

Step 6. Recordfindings As the rigger conducts the audit, they should record all findings and
observations Thisincludestaking photographs,notes, and measurements¢o documentany issuesor
areasof concern
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— 3.1.2 Common Maintenance Needs of Antennas, Microwave
Dishes, Feeder Cables and Ancillary Equipment

Regularmaintenanceand inspectionsof antennas, microwave dishes, feeder cables,and ancillary
equipment are necessaryto ensure that telecom systemsare functioning optimally and minimize
downtime and servicedisruptions It isimportant for telecomcompaniego prioritize maintenanceand
investin appropriateresourcego ensurethe reliability and longevityof their equipment Maintenance
needscanvarydependingon the type of equipmentandthe environmentalconditionsof the site.

One of the most common maintenanceneedsfor antennasand microwavedishesis cleaning These
equipmentare exposedto the elementsand can becomecoveredin dirt, dust, and debris, which can
affect their performance Regularcleaningis necessaryo remove any buildup and ensurethat signals
aretransmittedproperly.

Anothercommonmaintenanceneedis alignment Antennasand dishescanbecomemisaligneddue to
weather conditions, mechanicalstress,or other factors Misalignmentcan result in reduced signal
strength or signalinterference Regularalignment checksand adjustmentsare necessaryto ensure
optimal performance

Corrosionprotection is also important for telecom towers and equipment Theyare exposedto the
elementsand canbe subjectto corrosion Protectivecoatingsand regularinspectionscanhelp prevent
corrosionandextendthe life of the equipment

Cablemanagementis another important aspectof maintenance Feedercablescan becomedamaged
over time due to wear and tear, weather conditions, or animal damage Regularinspectionsand
replacemenif damagedcabless necessaryo ensurethat signalsare transmittedproperly.
Equipmentupgradesand replacementsare also necessaryas technologyadvances Older equipment
may needto be upgradedor replacedto keep up with the latest standardsand technology Thiscan
improvethe performanceandreliability of the network.

Powersupplymaintenanceis alsoimportant. Backuppower suppliessuchas batteriesand generators
shouldbe regularlyinspectedand maintainedto ensurethat they are readyto functionin the eventof a
power outage Thisis particularlyimportant for critical equipmentthat requiresuninterrupted power
supply

Lightningprotection is alsocrucialfor telecomtowers and equipment Theyare vulnerableto lightning
strikes, which can cause damageto the equipment and disrupt service Regularinspectionsand
maintenanceof lightningprotectionsystemsare necessaryo ensurethat they are functioningproperly.
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— 3.1.3PreventiveMaintenanceof TelecomStructures

Preventivemaintenanceof telecomstructuresis an essentialtaskto ensurethe safety,reliability, and
longevity of the structure. Thereare severalstepsinvolvedin the processof carryingout preventive
maintenanceof telecomstructuresfor corrosionwind-inducedvibration,and mechanicatlamages

Corrosion

Thefirst stepin carryingout preventivemaintenance §
of telecom structuresagainstcorrosionis to inspect
the structuresthoroughly. Thisincludescheckingfor
signsof corrosion, such as rust, discoloration,and
pitting. Oncethe areasof corrosionare identified,
the next step is to clean the affected areas This |
involvesremovingany loose rust or paint, cleaning
the surface with a wire brush or sandpaper,and
wipingit downwith a cleancloth.

After cleaning,the surface needsto be prepared F9-3-1-1:Corrosiorin TelecomTower

before applyingthe corrosionprotection coating
Thisinvolvesremovinganyremainingcontaminants suchasoil, greasepr dirt, and smoothingout any
rough edgesor surfaces Thiscan be done usingsandpapera wire brush,or a power tool. Oncethe
surfaceis prepared,a corrosionprotection coatingcanbe applied Thereare different typesof coatings
available includingpaints, sealants and corrosioninhibitors. The choiceof coatingwill dependon the
type of structure,the severityof the corrosion,andthe environmentalconditions

Fig.3.1.2:CorrosiorResistanSealantsor Joints
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Toensurethe effectivenes®f the corrosionprotection measuresregularfollow-up inspectionsshould
be conducted Thiswill help to identify any areaswhere the coatingmay be wearingoff or where
new corrosionis forming. If any areasof corrosionare discoveredduringfollow-up inspections repairs
shouldbe made promptly. Thismay involve cleaningand recoatingthe affectedareaor replacingthe
corrodedcomponent

Wind-InducedVibration

Wind-induced vibration can causedamageto telecom structures over time, makingit essentialto
conductpreventivemaintenanceo ensurethe safetyandreliability of the structure.

A site surveyis conductedto determinethe wind load andwind directionat the site. Thisinformationis
usedto determinethe appropriatemeasurego be takento preventwind-inducedvibration. Therigger
should also assesghe condition of the structure, includingthe guy wires, antennas,and mounting
brackets Vibrationdampersare installedat strategicpoints alongthe telecomstructureto absorband
dissipateany wind-induced vibration. Thesedampersare typically made of rubber or other flexible
materialsand canbe installedat the guywires,antennasand other componentsof the structure.

Guy wires play a crucial role in supporting the telecom structure againstwind-induced vibration.
Regularinspectionand maintenanceof the guy wires are essentialto ensuretheir proper function.
Theriggershouldinspectthe guywiresfor anysignsof wearor damage andreplaceor repairthem as
necessaryAntennasand mounting bracketscan also contribute to wind-inducedyvibration if they are
not properly installedor maintained Therigger shouldinspectthese componentsregularly,ensuring
they are secure andtightenanylooseboltsor nuts.

Monitoring the wind load on the telecomstructureis criticalin preventingwind-inducedvibration. The
riggershouldinstalla wind monitoring systemto continuouslymonitor the wind load on the structure
Thiswill enablethe riggerto take appropriatemeasuresn caseof highwind loads

Periodicmaintenanceof the telecomstructureis essentiato ensureits continuedfunction and safety.
Theriggershouldconductregularinspectionsand maintenanceof the structureto identify anysignsof
wearor damageandaddresghem promptly.

MechanicalDamages

Teleconstructures,suchastowersandmasts,are crucialfor the operationof communicatiometworks
Theysupportantennasandother equipment,whichtransmitand receivesignaldor cellular,radio,and
television networks Assuch,it is important to ensurethat these structuresare well-maintainedto
preventmechanicalamagesind ensuretheir safetyand efficiency

Oneof the primarywaysto preventmechanicalamageto telecomstructuresis throughregularvisual
and physicalinspections Visualinspectionscan be carried out from the ground, using binocularsor

other optical equipment,to identify any visiblesignsof damageor wear, suchas cracks ust, or loose
bolts. Duringthe physicalinspection,an inspectorclimbsthe structure, using safety equipmentand

following safety protocols, to examineall componentsup close This inspectionincludeschecking
guy wires, anchors,antennas,and mounting bracketsfor damageor wear, suchasrust, corrosion,or

deformation

If any componentsare found to be damagedor worn, they shouldbe repairedor replacedassoonas
possibleto preventfurther damage Repairsor replacementsshouldbe done in accordancewith the
manufacturer'sspecificationsand industry standards For example,damagedor corroded guy wires
mayneedto be replacedwith newwiresof the appropriatestrengthandsize

Regulamaintenanceshouldalsobe carriedout to ensurethat the telecomstructure remainsin good
conditionandto identify anypotentialissueseforethey becomea problem Thismayincludecleaning,
painting,lubricating,andtighteningboltsandfittings.
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Another way to prevent mechanicaldamageto telecom structuresis to minimize the risk of human
interference Telecomstructures should be located in areasthat are inaccessibleto unauthorized
personnel,and signageshould be posted to warn people of the dangersof climbingor otherwise
tamperingwith the structure. Additionally,structuresshouldbe designedand constructedto withstand
extremeweatherconditions suchasstrongwindsor heavysnow.

It is important to document all maintenance activities, including inspection reports, repair or
replacementrecords,and maintenanceschedules This documentationis important for trackingthe
history of the telecomstructureandensuringthat it is maintainedto the requiredstandards

UsingHandand Power Toolsfor Maintenanceor RepairWork

Thereare severalhandand power tools that are commonlyusedfor performingmaintenanceor repair
work on tower equipmentand structures Specifidools usedmayvary dependingon the type of tower
equipmentandstructuresbeingworkedon andthe nature of the maintenanceor repairwork required
It isimportant to usethe appropriatetools for the taskat handandto follow proper safetyprocedures
to minimizethe riskof injury.

Someof the commonlyused hand and power tools for performing maintenanceor repair work on
tower equipmentandstructuresare:

Handtools:

Wrenchegqe.g.,adjustablewnrenchespoxendwrenchessocketwrenches)
Pliers(e.g.,needlenosepliers,diagonalpliers,slip-joint pliers)
Screwdriverge.g.,flathead,Phillipshead)
Hammerge.g.,clawhammers sledgehammers, mallets)
Sawde.g.,handsaws reciprocatingsaws)
Chiselandpunches

Hacksaws

Levels

Measuringapesandrulers

Clampsandvises

Wire cuttersandstrippers

Crimpersand connectors

Inspectionmirrorsandflashlights
Lubricatiortools(e.g.,greaseguns,oil cans)

e eegeegeeeeeeeecee

Powertools:

Drills(e.g.,cordlesdrills,hammerdrills)
Grinderge.g.,anglegrinders benchgrinders)
Welders(e.g.,stick weldersMIGwelders,TIGwelders)
Impactwrenches

Reciprocatingaws

Circularsaws

Oscillatingmulti-tools

Heatguns

Powersanders
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w Powershearsandnibblers
w Pipethreadersandcutters
w Hydraulictools(e.g.,crimpers cutters)

Safetyequipment:

Helmets

Safetyglassesandgoggles

Gloves

Harnessesandlanyards

Respirator@anddustmasks
Earprotection(e.g.,earplugsgarmuffs)
Fallprotectionequipment(e.g.,safetynets,safetyropes)

€ € e €€ €€ kg€

Usingthe right tools and equipmentis essentialfor safelyand effectively performing maintenanceor
repairwork on tower equipmentand structures Usingthe wrongtool or usinga damagedor worn tool
canleadto injuries,damageto equipment,and evendeath It isimportant to ensurethat tools arein
goodworking condition, and that workershaveappropriatepersonalprotective equipment(PPEyuch
asglovessafetyglassesandhardhats.

Before starting any work, workers should inspect tools and equipment for damageor wear. If any
damageis found, the tool shouldnot be used,and it shouldbe repairedor replaced Usingdamaged
toolscancauseaccidentand makemaintenanceor repairwork more difficult.

Handtools suchas wrenchesand pliers should be used properly, with an appropriate grip to avoid
slippage Theyshouldnot be usedasstrikingtools, asthis cancausedamageto both the tool andthe
equipmentor structure beingworked on. Additionally,power tools suchasdrills and sawsshouldbe
usedwith care,following the manufacturer'sinstructions,and with appropriatesafetyguardsin place
to preventaccidents

It is alsoimportant to keepthe work areacleanand organizedto preventaccidentsand injuries This
meansthat workersshouldremoveanyobstaclesor debristhat couldcausetripping or slippinghazards
Furthermore,power tools shouldbe groundedwith a three-prongedplug to avoid electricalhazards
Workersshould be aware of their surroundingswhen usingpower tools, includingother workersor
equipmentthat couldinterfere with their work.

ReplaceFaulty Equipmengand Protective Casing

Replacindaulty equipmentand protective casingon a tower is animportant aspectof tower
maintenance.

Thefirst stepisto identify the equipmentor casinghat needsto be replaced Thiscanbe donethrough
regulartower inspectionsor through troubleshootingwhen an issuearises Beforestarting any work,
ensurethat the powerto the equipmenthasbeenturned off andthe areahasbeenisolatedto prevent
anyaccidentor injuries

Use appropriatetools to remove the faulty equipmentor casing Follow manufacturer'sinstructions
for removaland use PPEo protect yourself Oncethe faulty equipmentor casinghasbeenremoved,
install the new equipmentor casingaccordingto manufacturer'sinstructions Doublecheckthat all
connectionsand mountinghardwareare properlytightenedandsecured Oncethe new equipmenthas
beeninstalled turn the powerbackonandtestthe equipmentto ensurethat it isfunctioningproperly.
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~ 3.1.4Maintenanceof TelecomStructures,Lifting and
PersonalSafetyEquipment

Regularmaintenanceand inspection of telecom structures, lifting equipment, and personal safety
equipment are crucialto ensuretheir optimal performanceand safety Checkingthe maintenance
requirementsof thesecomponentdsimportantto identify anywearandtear,damagepr malfunctioning
that maycauseaccidentsdowntime,or qualityissues

Teleconstructuressuchastowers, poles,andmastsshouldbe regularlyinspectedfor signsof corrosion,
cracks,loose or missingbolts, bent members,or other structural issuesthat may compromisetheir
stability and safety. The inspectionshould follow the guidelinesand standardsset by the relevant
regulatory bodies and manufacturers'instructions The inspectionshould include visual and tactile
inspection,ultrasonictesting, magneticparticleinspection,and other non-destructivetesting methods
to identify anyissues

Lifting equipmentsuchascranes hoists,and winchesshouldbe regularlyinspectedand maintainedto
ensuretheir proper functioningand safety. Theinspectionshouldfollow the guidelinesand standards
set by the relevantregulatory bodiesand manufacturers'instructions Theinspectionshouldinclude
checkingthe load capacity,mechanicalnd electricalcomponents control systems brakes,and other
safetyfeatures Anywearandtear,damage pr malfunctioningshouldbe addressegromptly.

Personakafetyequipmentsuchasharnesseslanyards helmets,and safetyglasseshouldbe regularly
inspectedand maintainedto ensuretheir proper functioningand safety. Theinspectionshouldfollow
the guidelinesand standardssetby the relevantregulatorybodiesand manufacturersinstructions The
inspectionshouldinclude checkingfor signsof wear and tear, damage or improperuse Anydefective
or damagecdequipmentshouldbe replacedmmediately

The processof checkingthe maintenancerequirementsof these componentsinvolvesthe following
steps

w Scheduleregularmaintenanceand inspection A scheduleshouldbe developedto ensurethat the
maintenanceand inspectionof these componentsare conductedregularly,as recommendedby
the regulatorybodiesand manufacturersinstructions

w Conductvisualinspection A visualinspectionshouldbe conductedto identify any signsof wear
and tear, damage,or malfunctioning Thisshouldinclude checkingfor any loose or missingbolts,
cracksgcorrosion,or other structuralissuedor the telecomstructures,andcheckingor anydamage
or improperusefor the lifting and personalsafetyequipment

w Conductnon-destructive testing: Non-destructive testing methods such as ultrasonictesting or
magneticparticle inspectionshould be conductedto identify any hidden issuesthat may not be
visibleduringthe visualinspection

w Addressany issues Anyissuesidentified during the inspectionshouldbe addressedoromptly by
repairingor replacingthe componentsasneeded

w Documentthe maintenanceand inspection All maintenanceand inspectionactivitiesshouldbe
documented,includingthe date, the componentsinspected,the findings,and any actionstaken
Thisdocumentationshouldbe usedto track the maintenancehistory of these componentsand to
identify anyrecurringissues

106




e g ParticipantHandbook

B 3.1.5TowerLaddersBoomLift, Crosd.ift, and Other
SafetyMechanismgo ClimbCellTowers

Climbingacelltower or structurerequiresthe useof propersafetymechanismandpracticedo ensure
the safetyof the climber.

TowerlLadder

Using a tower ladder to climb a tower requires proper training
and experience It is important to follow all safety guidelinesand W
manufacturer'sinstructionsto ensurethat you and your equipment

remainsafewhile workingat height \

Beforeusingthe ladder,inspectit to ensurethat it isin goodcondition,
and free of any defects,suchas cracksor bends Placethe base of
the ladderon levelground,and secureit in placeusingladderfeet or
stabilizers Ensurethat the ladder is extendedto the correct height,
and that the rungs are secure Before climbing the ladder, wear
appropriate personal protective equipment (PPE),including a hard
hat, safetyglassesandaharness

Climbthe ladderusingthree points of contact- two handsand one
foot, or two feet and one hand Usethe ladderrungs,not the side iR A
rails,to climbthe ladder.Maintaina firm griponthe ladderrungsand  Fig 3.1.3:TowerClimbing_adder
do not leanout to either side.Onceyou reachthe top of the ladder,

secureyourselfto the tower usinga fall protection systemsuchas a safety harnessand lanyard This
will preventfallsin caseof lossof balanceor equipmentfailure.

Whenworking at height, be aware of your surroundingsjncludingother workersor equipment Use
appropriatetoolsandequipment,andfollow safework practices Whendescendinghe ladder,maintain
three pointsof contactat all timesandfacethe ladder. Neverslidedown or jump off the ladder.

BoomLift

Boom lifts are an important tool for telecom riggerswho
need to accesscell towers for maintenanceand repair
work. However,it is essentialto ensurethat the boom lift
isusedsafelyandproperlyto avoidaccidentsandinjuries

Thefirst step before usinga boom lift is to assesghe site
and ensurethat it is suitable for use The rigger should
checkthat the groundis leveland stable,andthere areno |
overheadobstructionsor other hazards Therigger should
alsoconsiderthe heightand configurationof the tower and |

selecta boomlift that isappropriatefor the job. Fig.3.1.4:Telescopi@oomLift used to Climb
TelecomTower

Positioningthe boom lift closeto the tower is essential

for providingsafeaccesdo the tower without interfering

with other structuresor equipment Theoutriggersmust be properly extendedand securedto provide
stability and avoidtipping over duringuse Therigger must alsoensurethat the boomlift is on a level
surface

Beforelifting anyequipmentor workers, it is essentialto ensurethat they are securelyfastenedto the
boom lift usingappropriate safety harnessesand tethers. Therigger must use the boom lift controls
to lift the equipmentand workersto the desiredheight while ensuringthat the boom is positioned
properlyto providesafeaccesgo the tower.
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During maintenancework, the rigger must remain aware of their surroundings,avoid contact with

electricalwires and other hazards,and alwaysuse appropriate PPE Oncethe work is complete, the

riggershouldusethe boom lift controlsto lower the equipmentand workersto the ground,ensuring
that they are properlysecuredduringthe descent

Crosd.ift

Acrosslift isatype of aerialwork platform that isoftenused
for maintenanceactivity on telecomtowers. It consistsof
a platform that is suspendedfrom a crossshapedframe,
which is mounted on a hydraulicarm. The arm can be
extendedto reachthe desiredheight, allowingworkersto
accesshe tower for maintenanceandrepairwork.

Beforeusinga crossdlift, the riggershouldassesshe site to
determineif it is suitablefor use Thesite shouldbe level
andstable,with no overheadobstructionsor other hazards.
Therigger shouldselecta crosslift that is appropriatefor Fig-3.1.5:Crosd.ift
the height and configurationof the tower, as well as the

weightof the equipmentandworkersbeinglifted.

Positionthe crosslift as close as possibleto the tower, without interfering with other structures
or equipment Ensurethat the hydraulicarm is properly extendedand securedto provide stability.
Beforelifting any equipmentor workers,ensurethat they are securelyfastenedto the platform using
appropriatesafetyharnessesndtethers.

Usethe controlsto lift the equipmentand workersto the desiredheight Ensurethat the platform
is positioned properly to provide safe accesgo the tower. Oncethe crosslift is properly positioned,
conductthe maintenancework asrequired

Oncethe work is complete,usethe controlsto lower the equipmentandworkersto the ground Ensure
that they are properlysecuredduringthe descent

3.1.6CarryingOut Appropriate Troubleshootingfor
Mechanicalor ElectricalConnections

Troubleshootingis the processof identifying and resolvingproblemsin a systemor device In the
context of telecom rigging, troubleshooting is essential for identifying and fixing mechanicalor
electricalconnectionsissuesthat canaffect the performanceof tower equipmentand structures The
processof carryingout appropriatetroubleshootingfor mechanicabr electricalconnectionsrequiresa
combinationof technicaknowledge problem-solvingskills,and attention to detail.

Thefirst step in troubleshootingis to identify the problem Thiscan be done through observations,
reports, or performancemetrics Forexample,a riggermay observethat a particularequipmentis not
functioningproperly, or receivea report of poor signalquality. Oncethe problemhasbeenidentified,
the riggershouldgathermore information about the equipmentor system Thiscanincludereviewing
schematicsmanualsandtechnicalspecificationsaswell asaskingother riggersor engineerdfor their
input.

One of the most common sourcesof problemsin tower equipment is loose or faulty physical
connections Therigger shouldinspectall the relevantconnections,ncludingpower cables,antenna
connectionsandgroundingcablesfo ensurethat they are secureandin goodcondition If the problem
is not immediatelyapparentfrom a physicalinspection the riggershouldusetestingequipmentsuch
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as multimeters, spectrumanalyzersand power metersto diagnosethe issue Thiscan help identify
electricalissuesuchasshortcircuits,opencircuits,or impropersignalevels

Oncethe problemhasbeenidentified, the riggershouldreplaceor repairthe faulty components This
canincludereplacingcablesor connectors repairingdamagedequipment,or upgradingcomponents
to improve performance After replacingor repairingthe faulty componentsthe riggershouldtest and

verify that the issuehasbeenresolved Thiscaninclude checkingsignalquality, power levels,or other

performancemetrics

Finally,the rigger should documentthe troubleshootingprocessby updating maintenancerecords,
repairlogs,or other relevantdocumentation Thiscanhelp ensurethat future issuesare diagnosedand
resolvedmore quicklyand efficiently.

3.1.7ldentification and Rectificationof Misalignmentof
TelecomAntenna

Misalignmeniof telecomequipmentcanleadto signaldegradationjncreasednterference,andreduced
systemperformance Thereare three typesof misalignmenthat canoccurin telecomequipment

w AzimuthMisalignment

Azimuthmisalignmentrefers to the deviation of the horizontal direction of the antennafrom its
desiredor intended direction. Thismisalignmentcan occurdue to variousreasonssuchaswind,
tower movement,humanerror, or incorrectinitial installation Azimuthmisalignmentcanresultin
poor signalquality,decreasedtoverageandinterferencewith neighbouringcell sites

Toidentify azimuth misalignment,a telecom rigger can use a compassor GPSo determine the
actualdirectionof the antennaand compareit to the intendeddirection Theycanalsousea signal
strengthmeter to checkthe signalquality and compareit to the expectedsignalstrength If there
is a significantdeviationfrom the expectedsignal,it may indicateazimuthmisalignment Hereare
the steps

Stepl. Turnonthe signalstrengthmeterandsetit to the appropriatefrequencyfor the antenna
Step2. Connecthe signalstrengthmeterto the antenna'soutput port usinga coaxialkcable

Step3. Turnthe antennato the specifiedazimuthangleusinga compasgo determinethe
correctdirection

Step4. Observehe signalstrengthmeter'sreadingand note the maximumsignalstrength

Step 5. Graduallyrotate the antennain a horizontal plane, keepingthe elevationangle constant,
andobservethe signalstrengthmeter'sreading Thesignalstrengthshoulddecreaseasthe
antennamovesawayfrom the maximumsignalstrength

Step6. If the maximumsignalstrengthis not achievedat the specifiedazimuthangle,there is an
azimuthmisalignmenthat needsto be corrected

To correct azimuth misalignment,the rigger should first confirm the correct direction of the
antennausinga compasr GPSTheriggershouldthen accesghe | v (i S gihtutQadjustment
mechanismwhichis usuallylocatedon the antennamount or bracket Theadjustmentmechanism
may involvelooseningbolts or screwsto allow for manualadjustmentof the antenna'sdirection
Theriggershouldthen usea wrenchor other appropriatetool to carefullyrotate the antennauntil
it alignswith the correctazimuthdirection After the antennahasbeenadjusted,the riggershould
tightenthe boltsor screwsto securethe antennain place
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Oncethe antennais realigned,the rigger should perform a signaltest to ensurethat the signal
strengthand quality haveimproved If necessarythey mayneedto makefurther adjustmentsuntil
the desiredsignalqualityisachieved

ElevationMisalignment

Elevationmisalignmentoccurswhen the antenna'stilt angle is not properly adjusted, causing
the main beamto point either too high or too low. Thiscanresult in decreasedsignalstrength,
increasednterference,and poor network performance

Toidentify elevationmisalignmenta telecomriggercanusea spectrumanalyzeror a power meter
to measurethe signalstrengthat the basestation or cell site. Theycanthen comparethe readings
with the expectedsignalstrengthbasedon the antenna'sspecifications

Tocorrectthe elevationmisalignmentthe riggerwill needto adjustthe tilt angleof the antenna
Thefirst stepis to determinethe correcttilt anglefor the antenna Thiscanbe done by referring
to the installationmanualor by consultingwith a technician Thenext step is to loosenthe bolts
that securethe antennato the mounting bracket Thiswill allow the antennato be adjusted Use
a tilt meter (or a smartphoneapp)to measurethe current angleof the antenna Then,adjustthe
angleto the appropriateposition by either tilting the antennaup or down. Oncethe antennaisin
the correctposition, tighten the bolts on the mounting bracketto secureit in place Usea torque
wrenchto ensurethat the boltsare tightenedto the manufacturer'secommendedspecifications

After makingadjustments,the rigger should verify the signalstrength againto ensurethat the
misalignmenthasbeencorrected If necessaryfurther adjustmentscanbe madeuntil the desired
signalstrengthisachieved

Tilt Misalignment

Tilt misalignmentrefers to a situation where the antennasof a telecom tower are not aligned
vertically,causinghe transmitted signalto be sentat an anglerather than straightahead Thiscan
leadto signallossor interferencewith other signalsaffectingthe quality of communication

Toidentify tilt misalignment,a telecomrigger can use specializedequipmentsuchas an antenna
alignmenttool or a spectrumanalyzer The rigger can also physicallyinspectthe antennasand
checkif they are level Tilt misalignmentin antennascanalsobe checkedusinga tilt meter, which
is a specializedool designedfor this purpose The processfor checkingtilt misalignmentinvolves
the followingsteps

Installthe tilt meter: Thetilt meter isinstalledon the antennamount, and its positionis adjusted
to belevel

Step 1. Measurethe antennatilt: With the tilt meter installed,the angleof the antennacan be
measured Themeasuremenshouldbe takenat the midpointof the antenna

Step2. Comparethe tilt measuremento the specifiedtilt angle Themanufacturerof the antenna
will specifythe correct tilt angle The measuredtilt angle should be comparedto the
specifiedilt angleto determineif there isanytilt misalignment

Step3. Adjustthe antennatilt: If the measuredilt angleis not the sameasthe specifiedtilt angle,
the antennatilt will needto be adjusted Thiscan be done by looseningthe mounting
hardwareand adjustingthe antennaangleto the correcttilt angle Oncethe correctangle
isachievedthe mountinghardwareshouldbe tightenedto securethe antennain place

Step 4. Remeasurethe tilt: After the antennatilt has been adjusted,it should be re-measured
usingthe tilt meterto confirmthat the correcttilt anglehasbeenachieved
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Step5. Testthe antenna Oncethe tilt anglehasbeenadjusted,the antennashouldbe tested to
ensurethat it is functioning properly. Thiscan be done using specializedest equipment
that measureghe signalstrengthand quality of the antenna

Tocorrectthe tilt misalignmentthe riggerneedsto adjustthe angleof the antenna,ensuringthat it
is pointing straightaheadtowardsthe intendedcoveragearea Thiscanbe doneusinga mechanical
tilt adjusteror anelectricmotorizedtilt adjuster,dependingonthe type of antennaandtower.

In the caseof a mechanicatilt adjuster,the riggercanusea wrenchor other appropriatetools to

manuallyadjustthe angleof the antenna Thetilt anglecan be measuredusinga level or other

measuringtools to ensure accurateadjustment The rigger should refer to the manufacturer's
instructions and follow appropriate safety measureswhen making adjustments In the case
of an electric motorized tilt adjuster,the rigger can use a remote control or other appropriate
equipmentto adjustthe tilt angle Themotorizedtilt adjusteris controlled by a motor that canbe

operatedremotely,allowingfor preciseand convenientadjustments Theriggershouldrefer to the

manufacturer'sinstructions and follow appropriate safety measureswhen making adjustments,
includingensuringthat the power supplyto the motor is disconnectedbefore any work is carried
out.

In additionto correctingthe tilt misalignmentijt isimportantto ensurethat the antennais properly
mountedandsecuredto preventanyfuture misalignment Theriggershouldinspectthe mounting
hardwareandconnectiondo ensurethat they aretight andsecure, andmakeanynecessaryepairs
or adjustments

Oncethe tilt hasbeenadijusted,the riggershouldtest the signalto ensurethat it is transmitting
correctlyand checkfor anyother misalignmentghat maybe affectingthe signalquality.

~ 3.1.8Distanceto Fault(DTFMeasurementsfor Failure

w

Analysis

Distanceto Fault(DTF)measurementsare a commonmethod usedby telecomengineersto identify
the locationof faultsin antennaand transmissiorlines The processof estimatingDTFmeasurements
for failure analysigypicallyinvolvesthe followingsteps

EquipmentSetup Thefirst stepis to set up the necessaryequipment, which typically includesa
vectornetworkanalyze(VNA)andadirectionalcoupler TheVNAis usedto measurethe magnitude
and phaseof the reflected signal,while the directionalcoupleris usedto couplea portion of the
signalfrom the transmissiorine to the VNA

Calibration Before taking any measurementsthe VNA must be calibratedto ensure accurate
readings Thisinvolvesconnectingthe VNAto a knownstandard,suchasa calibrationkit or a short
circuit,opencircuit,andload,to establisha referenceplanefor the measurements

TakingMeasurements Oncethe equipmentis set up and calibrated,the engineercantake DTF
measurementsby connectingthe directional couplerto the transmissionline and measuringthe

magnitudeand phaseof the reflected signalat variousfrequencies Thesemeasurementsan be

displayedgraphicallyon a Smith chart or other display,which canhelp to identify the location of

anyfaults.

Analyzingthe Data Theengineerwill analyzethe data collectedduring the measuremeniprocess
to identify the location of any faults. Thistypically involvescomparingthe measureddata to the
expecteddatafor a known,fault-free transmissiorline. Anydiscrepancie®etweenthe two setsof
datacanindicatethe presenceandlocationof a fault.
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w Locatingthe Fault Oncethe fault hasbeenidentified, the engineercanusethe DTHneasurements
to estimatethe distanceto the fault. Thiscanbe done by calculatingthe time delaybetweenthe
incident signaland the reflected signal,which is proportional to the distanceto the fault. The
engineercanthen physicallyinspectthe transmissiorline at the estimatedlocationto identify and
correctthe fault.

— 3.1.9CableRepairing

The processof carryingout cablerepairson coaxialcablescaninvolve splicing,termination crimping,
or replacementf the cablesaltogether.

Beforebeginningthe repairprocessit's essentiako identify the cablethat needsrepair. Conductvisual
inspections,use a multimeter, and/or perform a Time Domain Reflectometry(TDR)test to identify
the location of the damageOnceyou havelocatedthe faulty cable,you can proceedwith the repair
process|f the damageis limited to a smallsectionof the cable,you cancut out the damagedportion
and splicethe remainingsectionstogether. Usea coaxialcablecutter to ensurethat you makea clean
cutwithout damaginghe cable'sinternalcomponents

After cutting the cable,strip the endsof the two cut piecesof the cableto exposethe inner conductor,
dielectric insulator, and outer conductor Use a cable stripper designedfor the specificcable sizeto

preventdamaginghe inner conductor If you're splicingtwo cablestogether,twist the inner conductors
of eachcabletogether and coverthem with a layer of heatshrinktubing to protect the splicefrom

moisture and corrosion Ensurethat the outer conductorsof eachcableare not touchingeachother.

If the cableis terminated with connectors,you'll needto crimp new connectorsonto the cable Use
a crimpingtool to securethe connectoronto the cable Ensurethat the center conductoris properly
seatedandthe outer conductoris crimpedtightly.

After repairingor splicingthe cable,test it to ensurethat it is working correctly. Usea cabletester or
an oscilloscopdo test the signalstrength and ensurethat there is no signallossor distortion. Usea
multimeter, TDR or other suitabletest equipmentto ensurethat the cablerepairis properly installed
and functioningasintended If the cableis too severelydamagedor cannotbe repaired,removethe
damagedcableandreplaceit with anewone.

3.1.10UsingMultimeter to MeasureElectricalParameters
and EarthingValues

Amultimeter is a versatiletool that canbe usedto measurea variety of electricalparametersjncluding
voltage,current, resistanceandcontinuity. Hereare the basicstepsfor measuringelectricalparameters
with amultimeter:

Step 1. Selectthe appropriate measurementfunction. Most |
multimetershavea selectordial that allowsyouto choose
the measurementunction you want to use Forexample,
you might select the voltage function to measurethe
voltage acrossa circuit or the resistance function to
measurethe resistanceof acomponent

Step2. Setthe measurementange Onceyou haveselectedthe

range Many multimeters have an auto-rangingfunction
that will automaticallyselectthe appropriate range for
you,but youcanalsomanuallysetthe rangeif necessary. Fig.3.1.6:DigitalMultimeter
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Step 3. Connectthe probes Dependingon the measurementfunction you have selected,you will
needto connectthe multimeter probesto the circuit or componentyou want to measure For
example youmightconnectthe probesacrossaresistorto measureits resistanceor to a power
supplyto measureits voltage

Step 4. Readthe measurement Oncethe probes are connected,the multimeter will display the
measurementvalue Make sureto read the value carefullyand ensurethat it falls within the
expectedrangefor the circuitor componentyou are measuring

When measuringearthing valuesor other parameters,such as frequency or capacitance,you will
needto selectthe appropriate measurementfunction and range on your multimeter. For example,
to measureearthing resistance,you would selectthe resistancefunction and set the rangeto the
appropriatevalue for the expectedresistance Then,connectthe probesto the earthing systemand
readthe measuremenvalue

When measuringelectrical parameterswith a multimeter, it's important to comparethe measured
valueswith the standardor expectedvaluesto ensurethat the circuit or componentis functioning
properly. Thisstandardvaluecantypicallybe foundin the equipmentmanualor technicalspecifications
Comparethe measuredvaluewith the expectedor standardvalue If the measuredvalueis within the
acceptablerange of the expectedvalue,then the circuit or componentis functioning properly. If the
measuredvalue is outside of the acceptablerange, then there may be an issuewith the circuit or
componentthat requiresfurther investigationor repair.

Check Earth/Groun€onnections, Measur&arthResistanceContinuity of Down Conductor

Tocheckthe earth/groundconnectionsmeasureearth resistanceand continuity of the down
conductor follow the stepsbelow:

Stepl. Turnoff the powersupply tothe equipmentto be testedto avoidelectricshock.

Step 2. Use a multimeter set to resistancemode to measurethe resistanceof the earth/ground
connection Connectone probe of the multimeter to the ground or earth rod and the other
probeto the equipmentgroundpoint. Theresistancaeadingshouldbe lessthanthe maximum
allowedby localregulationsor industrystandards

Step3. Tocheckcontinuity of the down conductor,connectone probe of the multimeter to the down
conductorandthe other probeto the earth/groundrod. Thecontinuity readingshouldbe close
to zeroohms

Step 4. Inspectthe earth/ground connectionsfor signsof damageor corrosion Ensurethat the
connectionsaretight andproperlyinstalled

Step 5. If the resistancemeasurementis higher than the allowed limit or the continuity readingis
not closeto zeroohms,checkthe connectionsand down conductorfor damageor corrosion
Repairsor replacementsnaybe necessary

Step6. Remeasurethe resistanceand continuity after anyrepairsor replacementshavebeenmadeto
ensurethat the connectionsare functioningproperly.

Step7. Recordall measurementsand ensurethat they are within the maximumallowed by local
regulationsor industrystandards
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— 3.1.11RelevantRepairand MaintenanceData

Therelevantrepairandmaintenancelatato be collectedfor maintainingthe maintenanceecordsmay
include:

=

Dateandtime of the maintenanceactivity

Name anccontactdetails ofthe maintenanceechnician
Description othe maintenanceactivity performed
Partsor equipment replacedr repaired

Serial omodelnumbersof replacedpartsor equipment
Reasorior the maintenanceactivity

Anysafetyor quality issuesliscoveredduringthe maintenanceactivity
Anyrecommendations ofollow-up actionsrequired
Costof the maintenanceactivity

10. Durationof the maintenanceactivity

11. Statusof anymaintenancework pendingor completed

©®NOOA®WN

Bycollectingthis data, maintenancerecordscanbe kept up-to-date and accurate which helpsin future
maintenanceactivities, troubleshootingand decisionmaking Accuratemaintenancerecordscanalso
help identify patterns of equipment failure or recurring problems, which can inform preventative
maintenanceplansandimprovethe overallperformanceandreliability of the equipmentand systems

—3.1.12 Upgrading Telecom Structures

Upgradingtelecom structuressuchas steel towers, poles, masts,and cabletray installationsinvolves
severakechnicalstepsandrequirescarefulplanningandexecution

The first step is to conduct an initial assessmenbf the existing telecom structure. This involves
reviewingthe designand engineeringplans,inspectingthe structure for any damageor wearandtear,

and evaluatingits current capacityto supportadditional equipmentor upgrades Basedon the initial

assessmenta designplanis createdfor the upgradedtelecomstructure. Thismayinvolvethe addition
of new equipment, reinforcementof existingstructural components,or the replacementof certain
components

Once the design plan is finalized, the appropriate permits must be obtained from the relevant
authorities Thismay include building permits, environmentalpermits,and any other permitsrequired
by local regulations It is important to ensure that all necessarypermits are obtained before
constructionbegins

The next step is to begin construction, which may involve the installation of new equipment,
reinforcementof existingstructural components,or the replacementof certain components,suchas
steel beams, poles, or masts It is important to follow all safety protocols and guidelinesduring
constructionto ensurethe safetyof workersandthe integrity of the structure.

After constructionis complete,the upgradedtelecomstructure mustbe testedto ensurethat it meets
the required standardsand specifications This may involve load testing, performancetesting, and
other teststo evaluatethe structure'sintegrity and capacity Oncetesting is complete,the upgraded
telecomstructure canbe commissionedThisinvolvesthe installationof the new or upgradedtelecom
equipment,connectiongo the existingnetwork, and any necessaryconfigurationor calibrationof the

equipment

Finally,all of the work that wasdoneto upgradethe telecomstructure mustbe documentedfor future

reference Thisincludesdetaileddrawings technicalspecificationsconstructionrecords,and any other
relevantinformation that may be neededfor maintenanceyepairs,or future upgrades|t isimportant
to keep accurateand up-to-date recordsto ensurethat the upgradedstructure can be maintained
properlyandefficientlyoverits lifespan
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— 3.1.13 Upgrading Wireless Telecom Sites and Equipment—

Upgradingwirelesstelecom sitesand equipmentis a complexprocessthat requirescareful planning,
execution, and documentation Followingare the stepsthat will help ensurethat the upgradeis
successfuhndthat the site meetsthe desiredperformancegoals

Stepl. Initial assessment

Thefirst step in upgradingwirelesstelecom sitesand equipmentis to conductan initial assessment
Thisinvolvesevaluatingthe current equipmentand infrastructure to determine what upgradesare
necessanto meet the desiredperformancegoals Thismay include evaluatingthe antennasystem,
radioequipment,transmissiorines,and powersystem

Step2. Design

Oncethe assessmenis complete,a designplanis createdfor the upgrade Thisincludesthe selection
of new equipment,the layout of the new componentsand any necessarynodificationsto the existing
infrastructure

Step3. Permitting

Beforeany constructionor installationcanbegin,the appropriatepermits must be obtainedfrom the
relevantauthorities Thismay include building permits, environmentalpermits, and any other permits
requiredby localregulations

Step4. Installation

The installation processincludesthe physicalinstallation of the new equipment and infrastructure
modifications This may include the installation of new antennas,the replacementof transmission
lines, and the installation of new power systems It is essentialto ensurethat all componentsare
properlyinstalledandthat the systemis configuredand calibratedcorrectly.

Step5. Testing

Oncethe installationis complete, the systemmust undergothoroughtestingto ensurethat it meets
the desiredperformancegoals Thisincludestestssuchasradio frequency(RF)performancetests,load
testing, and power tests. The systemmust be tested under variousconditionsto ensurethat it can
handlethe expectedraffic andcanperformunderdifferent environmentalconditions

Step6. Commissioning

Oncetesting is complete, the upgradedwirelesstelecom site can be commissioned This involves
connectingthe new or upgradedequipmentto the existing network, configuringthe system,and
ensuringthat everythingisworkingcorrectly.

Step7. Documentation

Finally all work that wasdoneto upgradethe wirelesstelecomsite mustbe documented Thisincludes
detailed drawings,technicalspecifications constructionrecords,and any other relevantinformation
that maybe neededfor maintenancerepairs,or future upgrades
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— 3.1.14 Prepare Relevant Records as per wganisational —
Policy

TelecomRiggersare responsiblefor installingand maintainingtelecom equipmenton towers, masts,
and poles As per the organizationalpolicy, they are required to maintain variousrecordsrelated to
their work.

Bymaintainingtheserecords,TelecomRiggersanensurethat their work is properly documentedand
that all equipmentand installationsare up to standard Theserecordscan also be used for future
referenceandto identify opportunitiesfor improvementin the installationand maintenanceprocess
Recordpreparedby a TeleconRiggerare:

w Site surveyreports. Before starting any installation work, the TelecomRiggerconductsa site
surveyto assesshe existinginfrastructure, equipment, and other conditionsat the site. A site
survey report is prepared that includes details such as the location of the site, equipment
specificationsg¢ableroutes,andother relevantinformation.

w Installationand maintenancereports The TelecomRiggerpreparesinstallationand maintenance
reportsthat documentall work carriedout on the telecomequipment Thisincludesdetailssuch
asthe date of the work, the equipmentor componentsinstalled,and any repairsor maintenance
work done.

w Testreports The TelecomRiggerconductsvarioustests on the equipmentto ensurethat it is
functioningproperly. Testreportsare preparedthat documentthe resultsof thesetests,including
anyissueghat wereidentifiedandhowtheywereresolved

w Safetyinspectionreports TelecomRiggingwork involvesworking at heightsand in potentially
hazardousconditions The TelecomRiggerpreparessafetyinspectionreports that documentany
hazardor risksthat wereidentifiedandhowthey were addressed

w Inventory records The Telecom Rigger maintains inventory records of all equipment and
componentsusedin the installationand maintenanceof telecomequipment Thisincludesdetails
suchasthe manufacturermodelnumber,serialnumber,anddate of installation

w Incident reports: In the event of any incidents, such as accidentsor equipment failures, the
TelecomRiggetpreparesincidentreportsthat documentthe detailsof the incident,anyinjuriesor
damagethat occurred andanyactionstakento preventsimilarincidentsin the future.
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UNIT 3.2Decommissioning and Recovery of Telecom
Equipment

— Unit Objectives | @

By the end of this unit, the participants will be able to:

1. Explairthe standardprocessesor telecomsite decommissioningnd equipmentremoval

2. Describethe step-by-step procedure for dismantling antennas, mounts, feeder cables, and
telecomcomponents

3. Discusghe importanceof following safety precautionswhile removingtelecom structuresand
materials

4. Elucidatethe best practicesfor recovering,organizing,and storing decommissionedelecom
equipmentand cabling

5. Describethe impactof decommissionin@ctivitieson existingnetwork operationsand methods
to minimizedisruptions

6. Explainthe site decommissioningplans and their role in ensuringcompliancewith industry
standards

7. Enlistthe documentationandreportingrequirementsfor equipmentrecovery

8. Discussthe environmentaland waste managementguidelinesfor handling and disposingof
telecommaterials

9. Demonstrate the process of dismantling antennas, mounts, feeder cables, and telecom
componentssafely

10. Showhow to recoverand organizedecommissionedelecomequipmentand cablingfor reuseor
disposal

11. Demonstrate the correct use of safety gear and tools while removing redundant telecom
structures

12. Showhow to follow a site decommissioninglanto ensurecompliancewith industrystandards

13.Demonstrate the techniquesto minimize network disruption during the decommissioning
process

14. Show how to document and report the recovered equipment and materials for inventory
tracking

15. Demonstratethe correct methods for handling, storing, and disposingof telecom materials
followingenvironmentakegulations
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3.3.1Swappingand Decommissioningf Mobile Telecom
[ Sitesand Structures

Swapping

Swappingof mobile telecom sitesrefersto the processof replacingexistingtelecom equipmentand
infrastructurewith neweror upgradedequipment Thisis often doneto improvenetwork performance,
expandcoveragepr supportnew technology

Swappingtypically involvesdismantlingthe existingtelecom infrastructure, including towers, poles,
antennas,and other equipment The new equipment is then installed in its place, including any
necessaryipgradedo supportingstructuresandcabling Theprocesf swappingcanvaryin complexity
dependingon the specificequipmentandinfrastructurebeingreplacedandthe site conditions

In somecasesswappingmay alsoinvolverelocatingthe site to a new locationto better meet network
coverageand capacityneeds Thismayinvolvesurveyingpotential new locations,securingpermitsand
approvalsandinstallingnewinfrastructureat the newsite.

Throughoutthe swappingprocesscarefulplanningand coordinationare requiredto minimizenetwork
downtime and servicedisruptions Communicationwith stakeholdersjncludingcustomersand local
authorities,isalsoimportantto ensurethat the processs carriedout safelyand efficiently.

Decommissioning

Decommissioningf mobile telecomsitesrefersto the processof permanentlytakinga mobile site or
structure offline andremovingit from service Thismaybe donefor a variety of reasonssuchaswhen
the site is no longer neededdue to changesn network coveragetechnologicalupgradesor changes
in the needsof the telecomcompany

Thedecommissioningrocessnvolvesseverakteps,includingthe removalof all equipment,dismantling
of the structure, and safe disposalor recyclingof materials The decommissioningprocessmust be
done in compliancewith all relevant regulationsand standards,includingenvironmentalregulations
for the safedisposabf hazardousnaterials

Beforedecommissioning mobile telecomsite, a thorough assessmenis conductedto determinethe
condition of the site and the equipmentthat needsto be removed Thetelecom companymust also
notify anyrelevantauthoritiesandobtain any necessarpermitsor approvalsfor the decommissioning
process

Oncethe assessmentind necessarypreparationsare completed, the equipmentis removed from
the site, andthe structureis dismantled Any hazardougnaterials,suchasbatteriesor chemicalsare
disposedof in accordancewith environmentalregulations The remaining materials, such as steel,
concrete,or other metals,maybe recycledor disposedf in an environmentallyresponsiblananner.
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Fig.3.3.1:DecommissioneNetworkEquipment

After the decommissioningrocesss completed,the site is no longerusedfor mobiletelecomservices,
and the land canbe repurposedor returned to its original state. The decommissioningprocesshelps
ensurethat the telecom companyis operating efficiently and responsibly,and that the site is not

causinganyharmto the environmentor nearbycommunities

w Site survey A detailed site surveyis conductedto assesghe condition of the existingsite or
structure Thissurveyinvolvescheckinghe existingequipment,cablesantennasandinfrastructure
for anydamageor wearandtear. Thesurveyalsoincludesa safetyassessmento identify potential
hazardssuchasunstablestructuresor exposecelectricalcomponents

w Planning Basedn the site survey, aplanisdevelopedfor swappingor decommissionitgthe mobile
telecomsite or structure. Theplanincludesthe scopeof work, timeline, and resourcesequiredto
completethe project Theplanalsoincludesconsiderationdor safety,environmentalimpact, and
regulatorycompliance

w Swappingof equipment If the project involvesa site swap, the existingtelecom equipmentis
removed and replaced with new equipment This processinvolves disconnectingthe existing
cables, antennas, and equipment and removing them from the site. The new equipment is
then installed accordingto the manufacturer'sspecificationsand regulatory requirements The
installationprocessincludesmounting new antennas,installingnew basestations,power supplies,
and other components Thecablesare then reconnectedandthe equipmentis testedto ensureit
isfunctioningproperly.

w Decommissioninglf the project involvesdecommissioningdf the site or structure, the existing
telecomequipmentis disconnectecand removedfrom the site. Theprocessncludesremovingthe
antennas,basestations, power supplies,and other components The processis done carefullyto
ensurethat the environmentand surroundingstructuresare not damaged

w Site restoration: After the swappingor decommissionings complete, the site is restored to its
originalcondition Thisprocessinvolvesfilling any excavationsites,removingdebris,and restoring
anydamagedandscapingr structures Thesiteisleft in a safeand cleancondition

w Documentation Finally, all work done during the swapping or decommissioningprocessis
documentedfor future reference Thisincludesrecordsof equipmentremovedor installed, site
surveyreports,constructionrecords,and any other relevantinformation.
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— 3.3.2RecoveringNetwork Equipment

Recovering network equipment from decommissionedtelecom sites is a costeffective and
environmentallyfriendly practicethat alsosupportsregulatorycompliance

The specificequipmentthat is recoveredfrom a decommissioned3G/4G/5G telecom site can vary
dependingon the network and the site's configuration,but some common equipmentthat may be
recoveredare antennas basestations,radio remote units (RRUSpower supplies,cabinetsand racks,
coolingsystemstransmissiorequipment,monitoringequipment,cablesand connectors

Theprocessof recoveringthe 3G/4G/5G network equipmentduringdecommissionin@f a telecomsite
involvesseveralsteps

Thefirst stepis to conducta site surveyto determinethe type and condition of the existingnetwork
equipmentthat needsto be recovered The surveyincludescheckingthe condition of the antennas,
basestations, power supplies,and other components Oncethe site surveyis complete,the network
equipmentis carefullyremovedfrom the site. Thisinvolvesdisconnectingand removingthe cables,
antennas basestations,power supplies,and other components Theequipmentis removedaccording
to the specificationsand standardsset by the equipment manufacturerand regulatorybodies After
the equipmentis deinstalled,it is transportedto a securelocationfor storageand further processing
Thismayinvolvetransportingthe equipmentto a warehouseor recyclingfacility.

Beforethe equipmentis repurposedor recycled,any sensitiveor confidential data is securelyerased
from the equipment Thisinvolvesusingspecializedsoftware to eraseall data from the hard drives,
memory cards,and other storagemedia If the equipmentis in good condition, it may be refurbished
for reusein other telecomsites Thisinvolvescleaning,repairing,andtestingthe equipmentto ensure
that it meetsthe requiredspecifications

If the equipmentis no longerusable,it is sentfor recycling Thisinvolvesdismantlingthe equipment,
separatinghe variouscomponentsand sendinghem for recyclingor disposal

Sometelecomregulationsrequire the proper disposalbr recyclingof electronicequipment Recovering
andreusingequipmentensurescompliancewith suchregulations

3.3.3Roleof TelecomRiggernn Dismantling
Decommissioned elecomEquipment

TheTelecomRiggemlaysanimportant role in the dismantlingof decommissionedelecomequipment
Theyare responsibldor ensuringthat the dismantlingprocesss carriedout safelyand efficiently. Here
are someof the keyrolesandresponsibilitiesf a TelecomRiggeduringthe dismantlingprocess

w Conductsite survey. The TelecomRiggeris responsiblefor conductinga site surveyto determine
the type and quantity of equipmentthat needsto be dismantled Theymustidentify any potential
hazardsandplanthe dismantlingprocessaccordingly

w Disconnectpower supply. The TelecomRiggeris responsiblefor disconnectinghe power supply
to the equipmentto ensurethat the dismantlingprocesss carriedout safely Theymustfollow the
appropriatesafetyproceduresand ensurethat powerislockedout before dismantlingbegins

w Dismantleequipment TheTelecomRiggeris responsiblefor dismantlingthe equipmentaccording
to manufacturerspecificationsand safetyguidelines Theymustensurethat equipmentis removed
safelyandthat no damages doneto surroundingstructures

w Sorting and packing The TelecomRiggeris responsiblefor sorting and packingthe dismantled
equipment appropriately for transport They must separate recyclable materials from non-
recyclablematerialsand ensurethat all equipmentis packagedecurely
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w Transport and disposal The Telecom Riggeris responsible for transporting the dismantled
equipmentto the designateddisposalsite or recyclingcenter. Theymust ensurethat all transport
iscarriedout accordingo environmentalregulationsand safetystandards

Dismantling decommissionedcables is a critical S
task that is performed as part of telecom site
decommissioninglt involvesthe safe and efficient E&s
removalof all cablesand associatecequipmentthat Fg

arenolongerrequiredor havebecomeobsolete

The processof dismantlingdecommissionecdables
begins with an assessmentof the existing cable
infrastructure This involves identifying all cables =
andassociatecequipmentthat needto be removed,
as well as any hazardsor risks associatedwith - <
the dismantling process Once the assessmentis Fig.3.3.2: Decommlssmnedables

complete, each cableis identified and labeled for

removal Thisis typically done usinga labelingsystemthat assignsa unique identifier to eachcable

Thecablesare then carefullyremovedfrom their cabletrays, conduits,and cable support structures

Thisis done usingspecializedcutting tools, suchas cable cutters or saws,to prevent damageto the

surroundingequipmentandinfrastructure Asthe cablesare removed,they are inspectedfor anysigns
of damageor wearandtear. Anydamagedcablesare carefullydisposedof, and replacementcablesare
installedif necessary

Onceall of the cablesand associatedequipment have beenremoved,the site is thoroughly cleaned
and any debrisor materialsassociatedvith the decommissionedablesare removed Thesite is then
inspectedto ensurethat all hazardousnaterialshavebeensafelydisposedof andthat the areais safe
for future use Lastly all work done duringthe dismantlingprocesss documentedfor future reference
Thisincludesrecordsof all cablesand associatecequipmentremoved,disposalrecords,and any other
relevantinformation.

— 3.3.4CalibrationProcedureof the TelecomEquipment

Calibratingtelecommunicationequipmentinvolvesa seriesof proceduresthat ensurethe equipment
is operatingcorrectlyand producingaccurateresults Hereis the stepsa techniciantypicallyfollow to
calibratetelecommunicatiorequipment

w Preparethe Equipment Thefirst stepis to ensurethat the equipmentis cleanand free of any
debrisor contaminantshat could affectthe calibration Thetechnicianshouldalsoensurethat the
equipmentis properlyconnectedtio powerandanynecessargablesor devices

w Perform a Test Measurement The technicianwill perform a test measurementusinga known
standardto ensurethe equipmentis measuringaccurately This may involve using a calibrated
referencesignalgeneratoror other test equipment

w Adjust CalibrationSettings Basedon the test measurementresults,the technicianwill adjustthe
calibrationsettingsto ensurethe equipmentis measuringaccurately Thismay involve adjusting
calibration coefficientsor other settingsto bring the equipmentinto alignmentwith the known
standard
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w RepeatTestMeasurements After makingadjustmentsto the calibration settings,the technician
will repeatthe test measuremento ensurethat the equipmentis now producingaccurateresults
Thisprocessmay be repeatedseveraltimes until the equipmentis producingconsistent,accurate
measurements

w Document Results Throughoutthe calibration process,the technician will document all test
measurementsand adjustmentsmadeto the calibrationsettings Thisdocumentationmaybe used
to demonstratecompliancewith regulationsor to provideevidenceof the equipment'saccuracy

w Verify Calibration Oncethe calibrationis complete,the technicianwill perform a final verification
test to ensurethat the equipmentis still producingaccurateresults This may involve using a
different known standardor repeatingthe originaltest measuremento ensurethat the calibration
isstable




e ParticipantHandbook

—- Exerciseig

ShortAnswerQuestions

1. Explairthe keydifferencesbetweenpreventiveandcorrectivemaintenancen telecomsystems

2. Describeghe commonstructuralissuesaffectingtelecomtowersandhow they canbe detected

3. Discussthe importance of securing bolts, brackets, and mounts for maintaining structural
integrity.

4. Explairthe procedurednvolvedin telecomsite decommissioningnd equipmentremoval

5. Describethe environmentaland waste managementguidelinesfor handlingdecommissioned
telecommaterials

Multiple ChoiceQuestions(MCQs)
1. Which of the following tools is primarily used for detecting and troubleshooting signal
transmissiorfaults?
a) Spectrumanalyzer
b) Torquewrench
c) DTRanalyzer
d) Powermeter
2. Thepurposeof a preventivemaintenancechecklisisto:
a) Recordequipmentdamageafter failure
b) Ensureregularinspectionand performancereliability
c) Identifywhichequipmentto dismantle
d) Schedulesite decommissioning
3. Corrosiorin telecomtowersis mostcommonlycausedoy:
a) Overuseof groundingwires
b) Environmentakxposureand poor maintenance
c) Impropersignalalignment
d) Overloadingof tower structure
4. Duringdecommissioninghe first stepbefore dismantlingantennasor mountsisto:
a) Disconnecall powerandtransmissiorlines
b) Removehe tower ladder
c) Startcutting cablesdirectly
d) Detachthe groundingsystem
5. Properdocumentationduringmaintenanceand decommissionings essentiato:
a) Increasehe physicaktrengthof the tower
b) Trackactivities,equipmentcondition,andcompliance
c) Reduceower height
d) Eliminateinspectionrequirements
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Fillin the Blanks
1. maintenanceinvolvesroutine inspectionsto prevent equipment failure before it
occurs
2. Wind-inducedvibrationscancause andstructuralfatiguein telecomtowers.
Duringsite work, techniciangnustusesafetygearsuchas harnessesandhelmets
4. The processof safely removing telecom componentsand restoring the site to its original
conditionis called .
5. Telecommaterials and waste must be handled accordingto and environmental
regulations

w
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4. Follow the
Occupational Health
and Safety Instructions
during Tower Climbing

Unit 4.1- Preclimbing Tower Inspection

Unit 4.2- Process of Checking the Safety Equipment and
Work Site Conditions

Unit 4.3- Demonstrate the Process of Carrying out Tower
Operations Following Safety Instructions




