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Sessijon Overv IWCE

GGMMUNICATIDNS EKPO

0 Presernt Kay issugs anel cansiceraiions irroleriol ire
Communlcatlons system Ilfecycle
= EromrRlanning > OperatensiandiViainienance

ATnRighrievel action plantwith recemmendedsieps 1o
iellow.

Applies to land mobile radio (LMR)and
preadband/LTE system

Our goal 1s a highly interactive session
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Operations and
Maintenance

Needs
Assessment System
Requirements A= Acceptance

\ y/

ConceptugliDesign

) System
FunctionaliSpecs -— Tesfing
Procurement
e System
\ Component
DetailediDesign Testing
(vendor) /
Implementation P G,
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Operations and
Maintenance

Needs altdatiar
Assessment System

Requirerents A Acceptance

. /

ConceptiialiDesign

! System
FunctionallSpecs o Testing
Procurement
— System
\ Compponent
DetailedDesign Testing

(vendor) J
\

Implementation
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Identify PIOJECHREANN]

IDETNEGR|ECUVES

EValuatenivneding

Analyze existing systemianal reseurces
Conduct needs assessment

Develop and validate/approve requirements
Periorm gap analysis

Copyright © 2017 by Federal Engineering, Inc.

CoMMON

NALWIRELERS



IWCE

INTERNATIONAL WIRELESS
COMMUNICATIONS EXPO

CTJJIJJJ

— support staff procurement |
—government efificials; consultants -- el
— Stakeholders - affected

— agency/dept. heads, and govt. officials

Preject leader or champion aids: in premoting
comsensus and communication of a unified message

Develop communication plan based on project scope ,7

s .Q
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‘Dafine Objaci IWCE

COMMUNICATIONS EXPO

Whizit fisgels zire orizlny, sscoridary zned gotorizl
(Prejecanvers) |

=N ACINGNSELRMONIEIGKSEIEIENNITaSUCIUNE

= Regulaten/concernsiiiEBandyetc)

— EXpanded cCoverage aneal (Senice anea)

—|ncreased coverage (iInfbuilding poertable/user sarety)

— Enhanced features (unit location, higher speed data,
security/authentication)

— |mproved interoperablility (internal and external)
— Greater resiliency/reliability.
— Meet FirstNet requirements/LTE design -
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Evaluate | ine IWCE

INTERNATIONAL WIRELESS
COMMUNICATIONS EXPO

=velltziia fugielisie) sources

— Bopjels

=X EVIESIOIESPE G Al e dISTHECTS)
= Grants

Favermultizjursdictional sy stems
— Pantnershipsi (public.and private)
— |lease purchase

— User fees

Doen‘t overlook O&M funding, internal costs, replacement
fiunding for user radios, infrastructure upgrades, etc.

What steps, who do you need to talk to, get approvals?
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IWCE

COMMUNICATIONS EXPO

O Begeliris edsilne) Sysism(s)
REVIEWIEXISTINGICOCUMEN AN
= RreVvious stidiessystemiancdmeWorkidiagramssO©EsIpeliciestand

praclicesy lIcCENSESHINIERNACES((CABFRNVISTANVIVISTELCH T programming
Maps; equipmeEntinVeEnteres (USErs éinirasinucturne)

System(s) Assessment

— Site surveys

— [Dispatch centers

— Radio, mobile data, fixed data, SCADA, etc.
— Coverage
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SElECpAICIPANLS

DEVEIOPYASSESSIERRSUIVEVAIoTE])
erdiscussionipeRsHinienmal)

Conduct sunvey.
—\V\eh based, phone; In person by groups/iUNctions

Conduct Interviews with key users/managers
IREView preliminary findings with key stakeholders
[Decument in a report
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INTERNATIONAL WIRELESS
COMMUNICATIONS EXPO

° Current features and Ilmltat|ons
— Understand hew systemsiare used teday

s Operational; functional, and technical requirements

L
— Baseline i - -
e equirement equirement ) ste Tes
o - esign
assification escription

Component(s) Cas ()

—\/alidate
o Alternatives analysis
» Communicate, communicate...

) 1.3,1.8,
ite #5
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Gap Analysis MAS3

COMMUNICATIONS EXPO

) Wiizii feeiiuses e esdsd to sugdgert silosi zise logle i)
requirements? N |
VWhichrexistingfaciiiesicaniveNEUSEd .
= NeediorenovaterrenuidiorsecureneWiacilitiesy.
VWhatiregulatory/issuesimust be addressed?

— FAA; ECC, NTIA, FirstNet, etc.

— NERC, FERC, NRC
— |'ocal and or state regulations, ordinance, zoning

Willfadditional staff, training, equipment, etc. be needed to
support new systems? S
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WARSUI[9[9 0 siarn ifai nalos dacisio .

Wlthln Federal State |ocal el trlbal

clovarnranis rrreika inforrriacl claaisions et
MEEFSiakenolderrequirements:”

COMMUNICATIONS EXPO

- DHS Establishing Governance Guide, December 2008

Copyright © 2017 by Federal Engineering, Inc.




Individual Agencies
Working
Independently

Limited Leadership, Planning, and Collaboration Among jreas
with Minimal Investment in the Sustainability of Systems and Dgpumentation

Individual

Agency
SOPs

Equipment and
Applications

Planned Events

Joint SOPs Joint SOPs
for Planned Events for Emergencies

Copyright © 2017 by Federal Engineering, Inc.

High Degree of Leadership, Planning, and Collaboration Among Areas
with Commitment to and Investment in Sustainability of Systems and Documentation

INTERNATIONAL WIRELESS
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“Governance Co IWCE
Gov 2 G

GGMMI.INICATIDNS EKPO

o Vel 98 TrIE ot i oarizirft 215 o
plannlng and operatlon'

@uitlinerthe structurerand poelicies thatwill e usedior;
gevermancerandiensure thatt AL USErS ane
lepresented Inthe Process

[Develop technical user and management structure
Establish system/user policies and procedures
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What js Effec JGEY -

COMMUNICATIONS EXPO

Eitaciive Goverrizrics Promoiss:

=N anSPEENCY,

= @onsensusbuilding

— Sharediunderstanding eiinteroperability geals
—lechnical coordination
— Operational consistency
— Sustained effort
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| .P’anning IWCE

GGMMUNICATIDNS EKPO

TR R T

o
: ' N B o b )y I P R ST

a.', £ 1:- ) &9 . &' F Taddl | ad % |

() yo - .’:; ﬁ.-" L _" LN RIS /) —

— W|II have to be reflned as system de3|gn evolves
CommunIcalergealsyNEEUsiandionECLIVES
conunUBUSIY,

—[Developrarcommunications planrearly and use it often

SISt sever, web site, conferences, group meetings, emails,
newsletters, social media, press releases

Set realistic expectations
— Coverage, project timelines, scope
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|  Operationsiand .|

Maintenance

Needs alidation
Assessment - System
Requiréments K Acceptance
ConceptuiaiiDesign
: System
Proclirément
— System
\ Comppnent
DetailediDesign Testing

(vendor) /
\

Implementation ,‘?’
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| Develo__ping ihe

Waklt Is 21 Conlegaiizl] Pesie)n?
1) develop 2| Conceptual Des|gn’?

(CalegorizingmeEedsiandicapitiinginitherdesign
Conceptual Designvalidation
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rlignl level sysitsnn deasier fulfillisie) raejuiremants
EValUElENSYSIEMANCHIECIUNES

—EXplore alternatves

—\/alidateragainst requirements

— Analyze costsiand benetfits

— Evaluate tradeofils

— Evaluate for risks
llechnical risks
Schedule risks
Procurement risks o

IWCE

3 COMMUNICATIONS EXPO
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700 MHz 700 MHz VHF, UHF, 800 MHz

" Dispatch Radio Site
~ Control
B —
~ Position Other
Regional
| _ Networks
~ Position
l l Transport
Position T&S Network
Dispatch Site
Network
Management
Enterprise ot == —
Security
J (Key)
Management
~ Control Site N
P
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FromNeeds

"ToaCo

SEDESIININGE

lterauve’ process
= DrlFAOWRNRIGISPECIICINEEES
— OftENIUNCOVErS UNEXPrESSEM NEEMS

Currentiieaturesandilimitations
— Understand how: systems are used teday

@perational, functional, and technical requirements

IWCE

INTERNATIONAL WIRELESS
COMMUNICATIONS EXPO

4 ; i . Architecture/ "
— I n Requirement Requiremen t Requiremen t ) System Test P Additional
. L. Design Verification
ID Classification Description Component(s) Case(s) Commen ts
Documeni t
o
. 5 Issues
— a I a e Equipment Base station ) ) 1.3,1.8,
ER1.0 ) ) ) Design V2.6 Site #5 Passed resolved at
Requirement installation 2.6 )
te location

Alternatives analysis P
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IWCE

INTERNATIONAL WIRELESS
COMMUNICATIONS EXPO

— Wigkeit o gl u IO ONICHHEVE?:

=\\/nat you HEVENBW, that does not work Well’? g
UnmetiutureneEEds @«g‘*;:l\
—\Vhatyeurcan use new that yeurdernet-have? :.....;
—\What do you'see coming in theshortand long term? 3
VIeet current needs i

—_

— \What do you have now. that could be improved?

— \What do you have now that works well and should or must be
retained?
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Nezllizziton zinel velllelzitian of fae|tirearits
Selldilicationioirsystemrgeals

BasISiier costianalysis
Presentation/explanation’ toe!

Remember;
Always Communicate, Communicate, Communicate S

Copyright © 2017 by Federal Engineering, Inc.




\/a
/2|
\a
\/a
Va

dateraeaiSiEguIEmeEnts
dateragainsilcdget
jdateragainst gevernance
[date against risks

ldate against test plans
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ATCHIECIURENUECISIONS
FeatlreESTandNunCIoNS
Capacity

Reliability

Coverage
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Systerm Architeci IWCE

INTERNATIONAL WIRELESS
COMMUNICATIONS EXPO

\ I~ mims st N~ ATAIO N Dol e, ~ A Y P
— Voleg, Peiizl Ve (VD)) Srazldoziniel, Flidgel Beleriz]

(microwaveoriver)
Bands gl
—\/HES UHFE; 700/ MHz, 800/MHz, Teh,
jlechnology (LMR/Broadband)

— Analog, DMR;, P25 (Phase 1 or Phase 2),
TETRA, LTE, etc.
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COMMUNIEAONS EXes

lechnology (INEtwork)
— WIRES Czifrlar Eiplarpiet, SSONET

SystemrArchitecture

— Conventional, Irtinked, Singlersite; Viultuzsite, Simulcast;
Networked

Intereperanility
—iechnically, Operationally, Administratively
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GO NIE R op:

FEeatunerset 0 Co)/eirzie)e

= AlGRIMERIWItINEGUIEMENLS =AWSEIUIEEEUS

= EmeEnginerrequIremeEnts —DESIECNEEES
Capacity. — EmEenging needs

— Current needs Interoperanility.
—Viargin — L ocal, state, federal

— EXpansion — Inter and Intra jurisdiction
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IWCE

COMMUNICATIONS EXPO

Systen! ) Coyaregs 2 gifisr

= Systen PERGHMENGE
—Backhaul — Coyareleja reliz101liiy
= RPOWEN; — Czjozeny

= Suppertinirastriuciune —\\/Rat pencent

IV hat area?
— Specific locations

— |n-building average vs. in
specific buildings
— Interference

— Vlanagement systems
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Organizational As

SHIHENGESIGRNEZNT
SPAIgnR |
EStablishraralance

Ly

I :\___q_l_‘.l'lt’-_h'-._ e .,_;F'.,_.,.I.,_,___:-‘.l'-.____,,__i'

Quireachand stakenolderbuy=in
| rows AN
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SHlieamieadernship)
Corerandiextendediteam
Stakenoelder participation
llechnical support
Vianagerial / budgetary interface
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AllgnmeEnteieamimEMPBESIane enganizationailgeals
Apprepraterevelfoitresponsiulityand atihonty;
Stakehoelder interiace beyond the core team
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INTER NATIONAL WIRELESS
COMMUNICATIONS EXPO

Coanneritriesiie. Cormlentnleziie, Corrnnltinliczlie

EommuRIcatente
— Administrative,; executive, and political levels

Communicate down

— Stakeholders, user groups, interoperability: partners, and
even other agencies not directly involved

Copyright © 2017 by Federal Engineering, Inc.




| Pmpct Manag IWCE

GGMMI.INICATIDNS EKPO

) Usia grofsct silinziganmsnt ol ald grdesssas

Plojp) walt for the procurement process before
ImMpIEMEntNGIPrejECHmanagement

Copyright © 2017 by Federal Engineering, Inc.




INTERNATIONAL WIRELESS
COMMUNICATIONS EXPO

Federal Engineering, Inc. r?' Q
0 “Unleashing the Power of Technology” / i
e .‘_>

Copyright © 2017 by Federal Engineering, Inc.




IWCE

Copyright © 2017 by Federal Engineering, Inc.




RF ALY WPRVRES Em¥E NS W | ‘ BITUTIoNL WSS
Operations and
Maintenance
Needs Alidatic
Assessment System
Requirements sl Acceptance

3 A

ConceptialiDesign

System
Jesting

/

System
Component
DetailediDesign Testing

(vendor) /

N _

Implementation 7 ?’
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Procurament ancd Funcijonse

Speciﬁcaﬁon Davz

COMMUNICATIONS EXPO

. REPIRFOPREDIFED.
Eunctionali(Siechnical)iSpeciiicationsi—regardlessroiprocurement
PrOCESS -

Competitive Procurement Activities

— Evaltation Criteria
— Prebid/Q&A/Site Walks
— Solicitation Response Review.

\/endor Selection
Contract Negotiation —

Copyright © 2017 by Federal Engineering, Inc.




Compefitive Pr IWCE

GGMMUNICATIDNS EKPO

e M

) Dggariunity for zll of e f2yy vandors o galricigzlis
@iten end up Wlth Iower costs SINGE competltlve

(CHeICENHENERGIMOHIONEISCIOSENUCIEF=Vendowill
SCOPE 10/ PUCEEL

Releoff REP, REFQ and RFI
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A%

Sitvatieneal

= EXPANSIN

—Upgrade

= \VigrationwWith SIgnifiicantireSOUNCEEUSE

Stillfhasimany/ considerations
— Am | getting a fair price?
— Dol understand what |'am getting?

— \What are lessons learned from others who have done the
same thing? R

45 4 e
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IWCE

Furcilonzlliny

— S\ystang) funeiosiel, graiece) =ENCONRNECUVILY,
ANAIOPETEUCNAINEYUITEMENTS N ETWoerkeand PhySiCallSECUrity

= ecalregionalystaterand SNEtWonk management

iederaliintereperability,
— Perfermance; CoVerage,

capacity, reliability,

redundancy.

— Standands'adherence

Copyright © 2017 by Federal Engineering, Inc.




A%

EQUIPmERL SPECLUI

— pifretgirueiiss _ Band

= DISpateh SECE RequlatonAand
= SUSCHLENS Sjeeiplelzifels

= Backhaul COMPIIaNce

— Network:management

— Redundant infrastructure and
spares

47 A ey
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n | -
- B 6
i r } | . 1 4
b g . p ]_j 4 D) L
y | - A S

lulglenenitziion) o Tssilslef [Aceggiiics
Sigrateniene Giuflelalinias clnel Crlisrlz
CULOVENaRSIteN — Fzlgio)ny
[EYUINEMENLS S eroperamility
— ContnuIty’elrOPENALIGRNS S Coverage
= Systemideliverny. _ Site
= Systemiinstallation — 30/60/90-day Operational
— As=huilt decumentation Acceptance

— User and technical training
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COMMUNICATIONS EXPO

Technical Speci IWCE

Jsideraions
<lifiy i

—_—t

— Meintenance requirsments = elilelepiliiy
=V arranty. 2CCOMMOUAtENUUNENGOWi

SNocallandiremote support eV ETaUEIEXISUNENESOUIGES

SNEintEnEnee
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REPISECUONS

= ErO|ECHOVERIEW,

Request for Proposal: 3019
F

— I n St ru Cti O n S to p rO p O S e rS STATEWIDE LONG TERM E\';Ll]“ON BROADBAND PLAN
Alternate proposalsiallowed? et e v T 420

—Jlechnicallspecifications
— Preject management

— Overall project schedule
— Pricing sheets

— Mandatory submittals - _— .
7
— Client terms and conditions/forms 50 I;'

Copyright © 2017 by Federal Engineering, Inc.




Dratie cosiferancs
@UESHERSIANERERSWENS
AcEEnda

Site Visits
[ESstaplishrevaltation critera
[REVIEW rESPONSES

Select vendor

Negotiate contract

Copyright © 2017 by Federal Enginee

ring, Inc.
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IWCE

INTER NATIONAL WIRELESS
COMMUNICATIONS EXPO

SHEUIENIENCEVEIGREGNN A REGERNCIESHRIVOIVEE
[Pass/EalNtems

= EnancialidiSEIosUeESy complete preposal;
agreement te'terms and conditions

SpPEeciiic Criteria

— [Feasible design

— Adeqguate coverage and capacity.

— Sites proposed - paying specific attention to any new sites

— Adherence to the technical specification and other e
requirements 52 & TemC
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SPECIGCHIENENCORURUET)
= Completerequipmentlist

—AdeqUAatENaCoN/ COVERAGE, UnCHoNal PERCHNANCE; and
dCCEPLaNCEESTHPIaNS

— Einancing selttion(s)

— Required interoperability

— Parntnering solution(s)

— Other client-specific criteria

Copyright © 2017 by Federal Engineering, Inc.




IWCE

COMMUNICATIONS EXPO

=V NN ENUOINESYONSES
=UsernedennedNtiestancichiena
=EdUcatedievaliationitean

= Compliantwithilecaljstaterandiederal
[UlEeS; requirements and pPreCESSES

BEnelits oiran independent, tnbiased review

— Vlitigates possibility of protest

— Allews review by experts familiar with each vendor’s system
— Relieves client of full responsibility

— Client has technical and operational support

Copyright © 2017 by Federal Engineering, Inc.
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DeveIOp (our Fezi)

EStabliShras@haiteReommancs

EreaterarReadmarn
IDEfiNE EXpectations

Copyright © 2017 by Federal Engineering, Inc.
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Pracecanics of Doclsrlariizijorn)
Clezir Masaansiollites
INamedrSiaii KeVEErsoRnEl
—RIghtsiierchange

Use Blainfltanguage
— EVen for common terms

Require Detalled Equipment Lists
Iitle and Title Transfer
Confidentiality

Copyright © 2017 by Federal Engineering, Inc.
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Toiree Critiezl] Coprloganar)ts
=N mpIEMEREaueRNIAN

— e Schedule
—iherResponsikpility viatrix

Eachnishould be clearand concise
— Proposal “Sales-ey" language should be avoided

Copyright © 2017 by Federal Engineering, Inc.




IWCE

1) )= el U =U NAL WIRELESS
e s e e R T WD cemmuulcmonsm

) Tesit o ine grggased dasiern zis well 2is the sterelired feziiures
NS your rlght ic have every feature esied
IDEfinE Critena ol SUCCESS
—SAnditherreguirementsiitiailled
Definerequirementsiand allowancestior retesting
[Define which tests arne separable
and which are not

Iightly define coverage, voice quality, message success, and
other performance tests

Copyright © 2017 by Federal Engineering, Inc.
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anececaorarica Ssar “lell UJ: ] el ‘ Pl
£ =vjtle TS, SN IS L P sUl )€ a L r N | Teljjle e R | NI
gl plbedmnioluleaed £ =4 -‘--‘inf*r-‘ *w\.i Prpmbaed Mbcdrindio il Jj'., 2f-:v\‘.'.'-:?ue-»fk‘:.'p‘.'.-.é:-{‘-.{f':‘-."-'u—? ﬁﬁﬁmﬁﬁ "‘9’ 9’4"{

DENERSYSIEMVACCEPIENEE
=AVEIANNMENCEURECCEPIANGCE
DEfine Benelicialfise

= oI USEorntended pUrPoSE:

Define warnranty start, and maintenance responsibilities
during;

— Implementation, Tresting, Trest Use,

— Andiinadvertent Use

Define warranty/maintenance requirements and allowances

Copyright © 2017 by Federal Engineering, Inc.




IWCE

CASSUCCESSIUINMPIEMER L CRICANIOISIARNITCRENSICE]
JesesH durlng negotlatlons
— FO SUCCESST oM SIdESIMUST COME toragreement
INegoliation falurestare ranely arsticCess 1o anyone

KRow!yeur parameters and limits
—Knew when to calllit quits

Copyright © 2017 by Federal Engineering, Inc.
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Soacific Ttenms izt coullel irpozict finzll conirzic

IWCE

COMMUNICATIONS EXPO

— Pziris st Srrors
= aCIonSIteRaneiaceeptanCeENestingithatane ol

EpPrESEntativVe eliftiuersystem PERGIManCE eREoNoL
provide adeguate test coverage:

— [Factory acceptance testing perfermed out ofi the country or
I alocation that would' be cost-pronibitive to attend

— Clear coverage, subsystem infrastructure, and subscriber
acceptance terms

— Adhlerence to good workmanship standards = =

Copyright © 2017 by Federal Engineering, Inc.




GGMMUNICATIDNS EKPO

Y "'L.‘-- : 5

SESPEGIIE ISHnERCOUICNMPECINIREINCON
— Payment schedules that favor the vendor
Raymenten shipmERathERthanioRNECEIPI/ACCEPIANCE

— AnRyihing that Causes aceeptance heiere testinglisicomplete
‘Beneficiall Use™ statementsinot appropriate to the system

— EXtra fees for personnel that are not wanted or needed

— |tems that can be split out of the contract and completed by,
the agency at a substantially lower cost

Copyright © 2017 by Federal Engineering, Inc.




IWCE

COMMUNICATIONS EXPO

@m | : 3 .’.I j |
| i - <
o

Conach

SICoNECTNEYeLAIONSIWIthhENIGhiSUPPLRTand
knowledgercanrultimately save millions s

Copyright © 2017 by Federal Engineering, Inc.
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| Operations and

Maintenance
NEEdS Ialidatio
Assessment S _ System
Requirements pas Acceptance

A /

ConceptualiDesign

FunctionallSpecs i ?gg;et:;
Procurement
e System
Comppnent
Testing

DetailediDesign
(vendor) /

implementation
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Detajlac] Dasic IWCE

GGMMUNICATIDNS EKPO

o

0 Meg9ansiolliny of nilor (orinmzlrlly)
Proposal has prellmlnary de3|gn

[DESIGRNEVISIONSHIASEUIONICOoNaCINEgLLIaULRS/anY,
esultingichiange InfScope

Schedule design reviews — on:site with the client and
client representatives

Viaintain communication with all stakeholders;
consider each agency's Input

Sign off before moving to implementation

Copyright © 2017 by Federal Engineering, Inc.
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| Operations and

Maintenance
Needs Validation _
Assessment | ' : Systam
Regquiréments - Acceptance

\ y/

ConceptialiDesign

FunctionallSpecs o ?g:tt:::;
Proclirement
- System
\ Compornent
DetailediDesign Testing
(vendor) /

Implementation
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Quality slggLrziniee zinlel ejtizllity conirol inrotielne) L

delaledreeEsignianEdNmpIEMmEntaen
ViaiptainsRunehElst

Client alwaysinitheloep

Client signs ofirat each step

HOW,Smooth It runs depends on
PrevieUs phases

Copyright © 2017 by Federal Engineering, Inc.

Quality Assurance and
Quality Control Manual
For the Design and
Implementation of Public Safety




DraWings SHIESTIPIZNS
EQUIRIMERTIISLES JIESHNG
EQUIPmMERREERIGYMENI SICOIECHPIOBIEMS
IRstallation ACCEpPtance
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Sitzleflsle)/Felciony Accsgtlnica T egilnle)
= EeniimmiharequipPmERNRMAICHESICON L CT
= EXECUENESISHONUEMONSIAIEPERGIMANGCE

RECEIVE eqUIpmeEntiat client site(s)
— EqUipment sterage; Inventeny, tracking, depleyment
— System documentation complete

Site development - the “long pole in the tent”

Site inspections

Regulatory compliance

Site sharing agreements
Greenfield — special considerations
Weather and site access

Copyright © 2017 by Federal Engineering, Inc.
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| lmplemen atior IWCE

GGMMI.INICATIDNS EKPO

— Manage |nternaI and external resourees
PrEpPanersites
Users areeadyandtrained!!

—How will'useranddispatchertraining e conducted?
— Ensure that regular tralnlng IS ava|IabIe as needed
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Operations and
Maintenance

Needs
Assessment

Requiréments

N\

ConceptugliDesign
FunctionaliSpecs

N\

Proclirément

N\

DetailediDesign
(vendor)

N

System
Acceptance

y/

System
Testing

/

System
Comppnent
Tiesting

Implementation
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Testing Validates., \Wela

INTERNATIONAL WIRELESS
COMMUNICATIONS EXPO

i CJm,)Jnsnr IEVE) fr.'*stm J velllelzligs) calilee] cesie)r

CeES
o

| s

&+ . -- AAY ‘-._ .‘.,., - | .,.“:‘ ll 1 'y
e 0 | tx " ?I\"w -III r l. I' .'I_‘( '..-):-

| o Tl T '

f'u‘nctlonal pemﬂéatlons
STAccEpance Validatesireguirements
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(a0 ine Varidar slccotriizlofe!

— Vlzliprezlln) 2l inloratie)n) atpien-=list inratie el
CompenenitestungiStagingrandiield)
= ndividualisitesy Contnol dispateh
System testing (stagingrandtield)

— Selected sites

— (Coyverage and other performance testing

System acceptance
— Final set of tests
— Sign off
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A%

WVIGraENOMEWISYSIEMIS)

— Dleitarnslisie anieinleoe] of sallejreiie)
GradualfansiionNeyAaeups;
Parallelleperationsineeded
Vieniter and track progress; ISSUES that may: anse

Remove old system(s)
— Are some existing systems needed for interoperability?

— [Decommission old systems

Update existing plans, user agreements, support contracts, file construction
notices, etc.

Dispose of equipment properly!

80 - ' "
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MUNI

Operations and
Maintenance

Needs aliala
Assessment System
Requiréments P Acceptance
ConceptiialiDesign
FunctionzliSpecs - _Is_:ztt:::;
Procurement
— System
\ : Compponent
DetailediDesign Testing
(vendor) /
Implementation N
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-0&M Planning | \Wela

GGMMUNICATIDNS EKPO

’ ll

Cpera«||  zirlel eozliriierieiries aleins
— Uojelziia operatlons plans as needed
= BlUdgerierongoingimantenancerand tipgrades

[DEVeloprandimainaintsysteminventones
— Critical for future system updates
—irack hardware, software and firmware Versions

Vieniter regulatory environment and compliance
— irack and maintain site permits, authorizations, and FCC

licenses ==
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O&NM Monitorine a IWCE

INTERNATIONAL WIRELESS
COMMUNICATIONS EXPO

SINEUWErKS J\/J:Jrlagsmsnr SYSIEMS
o Wlarlitor sysiars ggarzlilar clnlel ggrio;
— Determlne Whatis monltored and how (NOC)

— ECAERS (Fault; Configuration; Accounting; PEMOHMance; Secunity)

— Eault= Develop processes and procedures, for;
[Faults — critical, major, minor
Field technician dispatch
Response and repair times
Escalation (internal, vendor TAC, external) _
Trouble ticketing w"?' .
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0&M Monitoring IWCE

GGMMUNICATIDNS EKPO

— Conflguratlon — Monltor changes i the system
AdESItESH ChanREISTSUPSCHPENRS
Addrerrevisertalkegroups
Partition system

—Accounting — Moniterrusage ofithe system

Iirack usage by user, talkgroup, agency.
Used for billing if multiple agencies on the network
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~O&V Monitorin IWCE

GGMMI.INICATIDNS EKPO

o Marlitor sysiizn ggeraiion zind geriormmzncs

— Performance = A-nalyze-s_ystem_ us*a'g'e'
VayequIreENmodiiicatioNSHOICPEALGNSIPIanSy SYSIEManEIUSEY
[AdIONPNOEEMMINGFCONSEIECORIgURAtIONS) ELC:
VWatchierdegrading peEReRMance = SERtHGQUErS
lirends can forecast future needs

— Security - ©Ongoing cyber security: measures and
administration

Evaluate and update as needed
l"egical security management (IDs and passwords)
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IWCE

INTERNATIONAL WIRELESS
COMMUNICATIONS EXPO

— Technlcal tralnlng system and datakaseradministiations=
hands on; classreom

—@ngoing and systemiupgrades = combine recuriing USer;
MEELNgs With engeing; training;, ut|I|ze Web based tralnlng

Communicate, communicate..

b
ety
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'w!x.‘.if.{z“jﬁ intenar IWCE

érrfr \ i
COECHYENNZINERNENCE
— eritlezll for srzlisitelinlisle) Oroger Sysiens) oosirziijeon
ESTaIISHNPIOCESSESIANENRNOCEUUES

—Vienitenng="24-x1

— On:call technicians
Know Who they: are and how! tecontact them
[ff'vendor provided — defined Service Level Agreements

— Access to vendor technical assistance (TAC)

— Spare parts inventory — accurate tracking —
Parts repair/return process, emergency parts process s
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Ongoing Vaini: i

e CHVENEVERUIVENNAIRIENEREE
= PrOCESSES AN PreCEUUES
= Scheduleralifpreventivermaintenance
EStablishrtime Window e preventive maintenance
—Noerjust for radie systemrequipment
HVAC
Power systems

— UPS, back up batteries, generators, transfer switches
Fault monitoring devices

Site civils — signage, tower, shelter, grounding, fuel tank, fencing,j:g,

A

gates & locks, access road, weed control

Copyright © 2017 by Federal Engineering, Inc.
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IWCE

NAL WIRELESS
GGMMUNICATIDNS EXPO

ca

9 Test Iﬁl 1 @ Loy )1] l e | ;
— Exercnse the generator ana transfer SWitchH

= BeliertiorcatseEmminerplanREC dISUPUORST IaRFEXPERNENCE
majerunplanned etiiages!

PDont overlook Uuser devices teo!

— Improperly maintained devices can cause system wide
ISSUES
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IWCE

INTERNATIONAL WIRELESS
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Thank You!!

Fadaral Encinaarineg, Ine.
e JSJJ Aruwna.«u Drjva

703 359 8200
WWMWAEJENGLICOM

[aCebpOK.com/iederal.engineering:inc
lINKedin.com/company/federal-engineering-nc
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