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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  di st r i but ed ant enna syst ems ( DAS) .

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t ems( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
pr esent .

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
as a Cr i t er i a Change Request  ( CCR) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1.   On t el ecommuni cat i ons f l oor  pl ans,  show l ocat i on 
of  headend equi pment  and ot her  act i ve component s.

2.   On el ect r i cal  f l oor  pl ans,  show br anch ci r cui t s 
f or  al l  act i ve component s.   I n heal t hcar e 
occupanci es,  connect  al l  act i ve component s t o t he 
l i f e saf et y br anch of  t he essent i al  el ect r i cal  
syst em.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 1   RELATED SECTI ONS

[ Sect i on 07 84 00 FI RESTOPPI NG f or  addi t i onal  wor k r el at ed t o 
f i r est oppi ng. ]
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1. 2   SUMMARY

1. 2. 1   Scope

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y scope t o c l ear l y i ncl ude desi r ed 
capabi l i t i es of  t he di st r i but ed ant enna syst em.

NOTE:   Types of  DAS ar e gener al l y c l assi f i ed i nt o 
t hr ee di f f er ent  cat egor i es.   These cat egor i es ar e 
passi ve DAS,  act i ve DAS,  and hybr i d DAS.   Coupl i ng 
t wo sol ut i ons t oget her  i n t he same space or  f aci l i t y  
i s  not  r ecommended because t hey coul d i nt er f er e wi t h 
each ot her .

NOTE:   Passi ve DAS i s t ypi cal l y used f or  bui l di ngs 
125, 000 squar e f eet  or  l ess and i n a bui l di ng t hat  
does not  have a l ar ge amount  of  met al ,  masonr y,  or  
concr et e wal l  mat er i al s t hat  bl ock t he RF si gnal s.   
Passi ve DAS uses onl y coaxi al  cabl e t o di st r i but e 
t he s i gnal s.   I t  i s  t he smal l est ,  s i mpl est ,  and 
of t en t he l east  expensi ve DAS sol ut i on.   Passi ve DAS 
i s i nher ent l y l i mi t ed i n bandwi dt h and i s onl y 
sui t abl e f or  ver y smal l  ser vi ce f r equency 
r equi r ement s.    A Passi ve DAS i s onl y al l owed wer e 
per mi t t ed by t he usi ng mi l i t ar y depar t nemt  and i s 
not  al l owed i n mi l i t ar y medi cal  f aci l i t i es.  

NOTE;   Act i ve DAS i s a sol ut i on used f or  l ar ger  
spaces and spaces wi t h mor e bar r i er  mat er i al s t hat  
bl ock t he RF si gnal s f r om t r avel i ng t hr ough t he 
i nt er i or  space.  Act i ve sol ut i ons use f i ber  opt i c 
cabl i ng whi ch changes t he RF si gnal s i nt o l i ght  f or  
di st r i but i on,  and t hen back i nt o usabl e s i gnal s at  
t he desi r ed l ocat i ons.   An act i ve DAS i s t he 
pr ef er r ed sol ut i on f or  mi l i t ar y medi cal  f aci l i t i es.   
Speci f y an act i ve syst em f or  al l  medi cal  f aci l i t i es.

NOTE:   A hybr i d DAS sol ut i on i ncl udes a combi nat i on 
of  bot h act i ve and passi ve DAS.   Do not  speci f y a 
hybr i d DAS sol ut i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

a.   Thi s wor k i ncl udes desi gn and pr ovi di ng a new,  compl et e,  [ passi ve]  
[ act i ve]  di st r i but ed ant enna syst em ( DAS)  as r equi r ed and as descr i bed 
her ei n f or  t he [ bui l di ng name] .   Pr ovi de a t ur nkey syst em capabl e of  
r ecei v i ng,  pr ocessi ng,  and t r ansmi t t i ng i ndi cat ed r adi o s i gnal s 
i ncl udi ng t he syst em wi r i ng,  r aceways,  pul l  boxes,  t er mi nal  cabi net s,  
out l et  and mount i ng boxes,  cont r ol  equi pment ,  act i ve component s,  
passi ve component s,  mount i ng har dwar e and ot her  accessor i es and 
mi scel l aneous i t ems r equi r ed f or  a compl et e oper at i ng syst em even 
t hough each i t em i s not  speci f i cal l y ment i oned or  descr i bed.   Pr ovi de 
syst em[ s]  compl et e and r eady f or  oper at i on.   See par agr aph t i t l ed 
SYSTEM DESCRI PTI ON f or  addi t i onal  r equi r ement s.

b.   Pr ovi de equi pment ,  mat er i al s,  i nst al l at i on,  wor kmanshi p,  i nspect i on,  
and t est i ng i n st r i ct  accor dance wi t h t he r equi r ed pr ovi s i ons of  
NFPA 72 [ and NFPA 1221] .  
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[ c.  The syst em l ayout  on t he dr awi ngs show t he i nt ent  of  cover age and ar e 
shown i n suggest ed l ocat i ons.   Submi t  pl an v i ew dr awi ng showi ng al l  
component  l ocat i ons,  cabl e r out i ng,  j unct i on boxes,  ot her  r el at ed 
equi pment ,  condui t  r out i ng,  and wi r e count s f or  al l  f l oor s. ]

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude pr oj ect  speci f i c  f r equenci es i n t he 
br acket s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

d.   Pr ovi de a DAS capabl e of  r ecei v i ng,  pr ocessi ng,  and t r ansmi t t i ng f i r st  
r esponder [ ,  mi l i t ar y and l ocal  emer gency medi cal  ser vi ces ( EMS) ,  
] [ r adi o pagi ng, ]  [ and ] [ r equi r ed [ UHF] [ and VHF] ]  f r equenci es.  Pr ovi de 
i ni t i al  syst em capabl e of  pr ocessi ng ser vi ces of  f r equenci es f r om 
[ _____]  t o [ _____] .   Pr ovi de a syst em t hat  i s upgr adeabl e t o al l ow 
f ut ur e addi t i onal  f r equenci es as r equi r ed by NFPA 1221.

e.   Pr ovi de l et t er s of  per mi ssi on f or  al l  used f r equenci es f or  whi ch t he 
Gover nment  does not  al r eady have a l i cense.

1. 3   1. 1   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a RI D out si de of  t he Sect i on' s 
Ref er ence Ar t i c l e t o aut omat i cal l y pl ace t he 
r ef er ence i n t he Ref er ence Ar t i c l e.   Al so use t he 
Ref er ence Wi zar d' s Check Ref er ence f eat ur e t o updat e 
t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s sect i on t o t he ext ent  
r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he basi c 
desi gnat i on onl y.

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

NFPA 72 ( 2022;  ERTA 22- 1)  Nat i onal  Fi r e Al ar m and 
Si gnal i ng Code

NFPA 99 ( 2024;  TI A 23- 1;  TI A 23- 2)  Heal t h Car e 
Faci l i t i es Code
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NFPA 780 ( 2023)  St andar d f or  t he I nst al l at i on of  
Li ght ni ng Pr ot ect i on Syst ems

NFPA 1221 ( 2019;  TI A 21- 1)  St andar d f or  t he 
I nst al l at i on,  Mai nt enance and Use of  
Emer gency Ser vi ces Communi cat i ons Syst ems

NATI ONAL I NSTI TUTE OF STANDARDS AND TECHNOLOGY ( NI ST)

NI ST SP 800- 82 ( 2015;  Rev 2)  Gui de t o I ndust r i al  Cont r ol  
Syst ems ( I CS)  Secur i t y

TELECOMMUNI CATI ONS I NDUSTRY ASSOCI ATI ON ( TI A)

TI A- 329. 1- D ( 2009;  R 2013)  Mi ni mum St andar ds f or  
Communi cat i on Ant ennas Base St at i on 
Ant ennas

TI A- 455- 13 ( 1996a;  R 2012)  FOTP- 13 Vi sual  and 
Mechani cal  I nspect i on of  Fi ber  Opt i c 
Component s,  Devi ces,  and Assembl i es

TI A- 569 ( 2019e;  Add 1 2022)  Tel ecommuni cat i ons 
Pat hways and Spaces

U. S.  DEPARTMENT OF DEFENSE ( DOD)

DOD 8510. 01 ( 2022)  Ri sk Management  Fr amewor k ( RMF)  f or  
DoD Syst ems

UFC 4- 010- 06 ( 2023)  Cyber secur i t y of  Faci l i t y- Rel at ed 
Cont r ol  Syst ems

U. S.  FEDERAL COMMUNI CATI ONS COMMI SSI ON ( FCC)

FCC EMC ( 2002)  FCC El ect r omagnet i c Compl i ance 
Requi r ement s

FCC Par t  15 Radi o Fr equency Devi ces ( 47 CFR 15)

FCC Par t  95 Per sonal  Radi o Ser vi ces ( 47 CFR 95)

UNDERWRI TERS LABORATORI ES ( UL)

UL 924 ( 2016;  Repr i nt  Dec 2022)  UL St andar d f or  
Saf et y Emer gency Li ght i ng and Power  
Equi pment

1. 4   DEFI NI TI ONS

1. 4. 1   Syst em I nt egr at or

A per son or  or gani zat i on t hat  speci al i zes i n di st r i but ed ant enna syst ems 
i n br i ngi ng t oget her  component  subsyst ems i n t o a compl et e syst em and 
ensur i ng t hat  t hose subsyst ems f unct i on t oget her  as a compl et e syst em.   
The syst em i nt egr at or  i s r esponsi bl e f or  t he syst em desi gn,  i nst al l at i on,  
t est i ng i ncl udi ng al l  war r ant i es r equi r ed by t hi s speci f i cat i on.
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1. 5   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a " G"  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,    
and Ai r  For ce.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce pr oj ect s,  or  choose t he second br acket ed i t em 
f or  Ar my pr oj ect s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Qual i f i cat i ons;  G[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

Syst em Descr i pt i on;  G[ ,  [ _____] ]

Syst em Layout ;  G[ ,  [ _____] ]

Det ai l  Dr awi ngs;  G[ ,  [ _____] ]

Coor di nat i on Dr awi ngs;  G[ ,  [ _____] ]

SECTI ON 27 53 19. 13  Page 8



I n addi t i on t o Sect i on 01 33 00 SUBMI TTAL PROCEDURES,  pr ovi de shop 
dr awi ngs i n accor dance wi t h par agr aph SHOP DRAWI NGS.

SD- 03 Pr oduct  Dat a

Mat er i al  and Equi pment ;  G[ ,  [ _____] ]

Uni nt er r upt i bl e Power  Suppl y;  G[ ,  [ _____] ]

War r ant y;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

Desi gn Anal ysi s and Cal cul at i ons;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Accept ance Test  Pl an;  G[ ,  [ _____] ]

Accept ance Test  Pr ocedur e;  G[ ,  [ _____] ]

Accept ance Test  Repor t ;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Accr edi t at i on;  G[ ,  [ _____] ]

Cer t i f i cat es of  Compl i ance;  G[ ,  [ _____] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

I nst al l at i on;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance Manual s;  G[ ,  [ _____] ]

Submi t  Dat a Package 5 f or  each component  i n accor dance wi t h 
r equi r ement s of  Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.

Tr ai ni ng Pl an;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

As- bui l t  Syst em Dr awi ngs;  G[ ,  [ _____] ]

Cl oseout  Document at i on;  G[ ,  [ _____] ]

1. 6   SYSTEM DESCRI PTI ON

1. 6. 1   Desi gn Requi r ement s

Pr ovi de a Di st r i but ed Ant enna Syst em ( DAS) ,  capabl e of  di st r i but i ng f i r st  
r esponder  r adi o s i gnal s f r om equi pment  i ncl udi ng [ Gover nment  Fur ni shed,  
Gover nment  I nst al l ed ( GFGI )  wi r el ess ( 802. 11a/ b/ g/ n)  and LAN cont r ol l er s, ]  
communi cat i on l i nks,  ant enna syst ems,  bi - di r ect i onal  ampl i f i er s,  [ coaxi al  
cabl i ng, ]  [ br oadband r epeat er s]  i n necessar y bandwi dt hs t o suppor t  desi r ed 
f r equenci es,  coupl er s,  decoupl er s,  bat t er y backup,  power  l i ne sur ge 
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pr ot ect i on and al l  ot her  necessar y component s t o make a compl et e and 
oper at i onal  syst em.  Pr ovi de a compl et e and oper at i onal  syst em t o 
di st r i but e syst em t wo- way r adi o ser vi ce f r om t he  f i r st  r esponse r adi o 
syst em.  Compl et e cover age i n accor dance wi t h NFPA 1221 wi l l  be pr ovi ded 
f or  al l  i nt er i or  spaces i ncl udi ng [ mechani cal  ar eas, ]  [ open st ai r wel l s, ]  
[ and]  [ st or age ar eas] [ _____] .

Pr ovi de al l  headend i nt er f ace,  ant enna i nt er f aces and ampl i f i cat i on 
component s,  condi t i oner s and any ot her  equi pment  necessar y.

Pr ovi de syst em f eat ur es t hat  i ncl ude,  at  a mi ni mum,  f r equency 
condi t i oner s,  aut o i sol at i on det ect i on ( Upl i nk/ Downl i nk)  and aut o t ur n 
on- of f  ( Downl i nk)  f unct i ons t o ensur e t hat  t he r epeat er  uni t  i s  opt i mal l y 
posi t i oned and saf e guar ded at  al l  t i mes.  I t  wi l l  al so have LED di spl ays 
t o show upl i nk and downl i nk connect i on,  as wel l  as LED l i ght s f or  power  
and upl i nk and downl i nk al ar ms.

Pr ovi de al l  mat er i al s and l abor  needed f or  a compl et e and oper at i onal  
syst em f or  t he ser vi ces i n t hi s speci f i cat i on pl us t he addi t i onal  syst em 
capabi l i t i es as i ndi cat ed.  Thi s i ncl udes but  not  l i mi t ed t o al l  necessar y 
equi pment ,  i nt er f aces,  j umper s,  t er mi nat i ons,  cabl i ng,  ant ennas,  
ampl i f i er s,  condi t i oner s,  power  suppl i es,  bat t er y backup,  sof t war e and al l  
component s r equi r ed t o at t ach access poi nt s t o t he syst em.

1. 6. 2   Syst em Appl i cat i on Desi gn

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   At  a mi ni mum,  i ncl ude t he f ol l owi ng on t he 
t el ecommuni cat i ons dr awi ngs:   Syst em bl ock di agr ams 
showi ng maj or  component s,  a syst em r i ser  showi ng 
r el at i ve l ocat i ons of  maj or  equi pment ,  
t el ecommuni cat i ons r oom l ayout s showi ng l ocat i ons of  
maj or  equi pment ,  r oof  condui t  penet r at i ons and 
ant enna mount i ng det ai l s,  and cabl e r i ser  and maj or  
pat hway l ocat i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de t he syst em appl i cat i on desi gn r equi r ed t o pr ovi de a DAS t hat  
compl i es wi t h and sat i sf i es al l  of  t he r equi r ement s speci f i ed i n t hi s 
Sect i on[  and as i ndi cat ed on t he Tel ecommuni cat i ons Dr awi ngs]  f or  t hi s 
appl i cat i on and pr oj ect .

1. 6. 3   St andar d Pr oduct s

Pr ovi de an appl i cat i on desi gn t hat  ut i l i zes st andar d syst em component s 
t hat  ar e t he pr oduct  of  a Manuf act ur er  r egul ar l y engaged i n t he 
manuf act ur e of  DAS,  and t hat  have been i n sat i sf act or y use f or  at  l east  
s i x mont hs.   The Syst em must  be suppor t ed by a ser vi ce or gani zat i on t hat  
i s,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  r easonabl y conveni ent  t o 
t he f aci l i t y .

Pr ovi de har dwar e,  sof t war e,  and i nst al l at i on of  a compl et e and engi neer ed 
syst em.   Pr ovi de a submi t t ed desi gn t hat  i s pr oper l y engi neer ed f or  t he 
oper at i onal  r equi r ement s.   I ncl ude al l  component s r equi r ed t o meet  t hi s 
speci f i cat i on sect i on i n t he desi gn,  ot her  t han a change i n,  or  i n 
addi t i on t o t he oper at i onal  f r equenci es i dent i f i ed her ei n.
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1. 6. 4   Local  Pr oduct s

I ncor por at e l ocal  mat er i al s t o t he gr eat est  ext ent  possi bl e.   Al l  pr oposed 
l ocal  pr oduct s must  meet  al l  appl i cabl e har dwar e and sof t war e r equi r ement s 
set  f or t h i n t hese speci f i cat i ons.

1. 6. 5   Mi ni mum Requi r ement s

Speci f i cat i ons ar e mi ni mum r equi r ement s.   I f  t he pr ovi ded syst em r equi r es 
enhanced speci f i cat i ons t hat  exceed t hose speci f i ed her ei n i n or der  t o 
sat i sf y t he speci f i ed desi gn,  conf i gur at i on,  capabi l i t y ,  and per f or mance 
r equi r ement s,  t hen pr ovi de a syst em wi t h t he enhanced speci f i cat i ons.

1. 6. 6   Cur r ent  St at e- of - t he- Ar t  Technol ogy

Pr ovi de DAS appl i cat i on desi gn and pr oduct s t hat  ut i l i ze cur r ent  
st at e- of - t he- ar t  pr oduct s t hat  pr ovi de t he enhanced capabi l i t y  and 
per f or mance speci f i ed her ei n.    Pr ovi de DAS desi gn and pr oduct s 
r epr esent i ng t he l at est  manuf act ur er  make and model .

1. 6. 7   Cont i nuous Dut y Desi gn

Pr ovi de equi pment  desi gned f or  24 hour s per  day,  365 days per  year  
cont i nuous 100 per cent  dut y oper at i on.

1. 6. 8   Desi gn Anal ysi s and Cal cul at i ons

Pr ovi de a compr ehensi ve desi gn anal ysi s and cal cul at i ons t o i ,  at  a 
mi ni mum,  t he f ol l owi ng:

a.   Power  suppl y r equi r ement s f or  each component  of  t he syst em i n 
accor dance wi t h t he manuf act ur er ' s i nst r uct i ons and t he wor st - case 
l oadi ng condi t i ons f or  power  suppl i es t hat  ar e not  par t  of  t he 
component .   Pr ovi de power  consumpt i on and di ssi pat i on dat a under  
nor mal  and maxi mum oper at i ng condi t i ons.

b.   Cabl e t ype,  s i ze,  and at t enuat i on cal cul at i ons f or  al l  cabl es 
connect i ng t he component s of  t he syst em accor di ng t o manuf act ur er ' s 
i nst r uct i ons.

c.   Def i ni t i on of  al l  i nt er f ace pr ot ocol s and speci f i c  pr epar at i on and 
appl i cat i on i t ems i ncl udi ng coor di nat i on i ssues.

d.   Si gnal  cal cul at i ons and ant i c i pat ed si gnal  st r engt h f or  var i ous ar eas 
of  t he bui l di ngs.

e.   Fr equenci es of  oper at i on and t he t r ansmi ssi on char act er i st i cs 
t hr oughout  t he f aci l i t y .

f .   Amount  of  concur r ent  user s per  f r equency and ser vi ce.

g.   Uni nt er r upt i bl e power  suppl y meet i ng t he secondar y power  sour ce 
r equi r ement s of  NFPA 1221 and UL 924.

h.   Syst em moni t or i ng meet i ng t he r equi r ement s of  NFPA 1221 f or  Two- Way 
Radi o Communi cat i ons Enhancement  Syst ems.
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1. 6. 9   Envi r onment al  Requi r ement s

Pr ovi de equi pment  t o be used i ndoor s r at ed f or  cont i nuous dut y oper at i on 
under  ambi ent  envi r onment al  condi t i ons of  35 t o 120 degr ees F1. 7 t o 49 
degr ees C dr y bul b and 10 t o 95 per cent  r ef l ect i ve humi di t y,  
noncondensi ng.   Pr ovi de al l  ot her  equi pment  r at ed f or  cont i nuous oper at i on 
under  t he ambi ent  envi r onment al  t emper at ur e,  pr essur e,  humi di t y,  and 
vi br at i on condi t i ons speci f i ed or  nor mal l y encount er ed f or  t he i nst al l ed 
l ocat i on.

1. 6. 10   El ect r i cal  Requi r ement s

105 VAC t o 130 VAC at  60 Hz oper at i ng vol t age r ange,  pl us or  mi nus 2 
per cent .

1. 6. 11   Power  suppl i es

Pr ovi de pr i mar y and secondar y power  suppl i es i n accor dance wi t h NFPA 1221
t hat  pr ovi de suf f i c i ent  power  f or  wor st - case condi t i ons of  syst em 
oper at i on t hat  coul d occur  wi t hout  s i gnal  l oss or  per cept i bl e 
degr adat i on.   Pr ovi de power  suppl y moni t or i ng i n accor dance wi t h NFPA 1221.

1. 6. 12   Power  Li ne Sur ge Pr ot ect i on

Pr ovi de power  l i ne sur ge pr ot ect i on f or  al l  equi pment  connect ed t o AC 
power .   Pr ovi de sur ge pr ot ect i on i nt egr al  t o t he equi pment  or  i nst al l ed as 
an accessor y i t em i n accor dance t o manuf act ur er ' s r ecommendat i ons.   Do not  
use f uses f or  sur ge pr ot ect i on.

1. 6. 13   Ant enna Li ne Sur ge Pr ot ect i on

Pr ovi de power  l i ne sur ge pr ot ect i on f or  al l  equi pment  connect ed t o a r adi o 
ant enna.   Pr ovi de sur ge pr ot ect i on i n accor dance t o manuf act ur er ' s 
r ecommendat i ons.   Do not  use f uses f or  sur ge pr ot ect i on.

1. 6. 14   Shi el di ng and Gr oundi ng

Pr ovi de shi el di ng and gr ounded as r equi r ed by t he syst em desi gn,  
Manuf act ur er ' s i nst r uct i ons,  FCC Par t  15 l i s t i ng,  and r egul at or y 
r equi r ement s.

1. 6. 15   Syst em Capabi l i t y  and Conf i gur at i on

1. 6. 15. 1   Syst em Capabi l i t y

Pr ovi de a DAS t o suppor t  al l  i ndi cat ed f r equenci es and ser vi ces.

Coor di nat e r equi r ement s f or  i nt er f aci ng wi t h t he t r unked r adi o syst em 
whi ch suppor t s f i r e and pol i ce depar t ment s and emer gency per sonnel  wi t h 
t he Cont r act i ng Of f i cer .

1. 6. 15. 2   Syst em Conf i gur at i on and Maj or  Funct i onal  Component s

Pr ovi de syst em of  aut omat i cal l y cont r ol l ed bi - di r ect i onal  ampl i f i er s 
( BDA) ,  ant ennas,  decoupl i ng cavi t i es,  coaxi al  cabl es,  f i ber  opt i c cabl es,  
r el at ed f i l t er i ng devi ces engi neer ed i nt o one t uned syst em t hat  wi l l  
accompl i sh t he speci f i ed f unct i onal i t y on al l  speci f i ed f r equenci es.
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1. 6. 16   Per f or mance Requi r ement s

Pr ovi de DAS cover age wi t hi n t he f aci l i t y  i n accor dance wi t h NFPA 1221 and 
as f ol l ows:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude compr ehensi ve l i s t  of  al l  l ocat i ons 
wher e 99 per cent  f l oor  ar ea r adi o cover age i s 
r equi r ed.   I ncl uded t hi s l i s t  i n t hi s 
speci f i cat i on.   Consul t  wi t h usi ng mi l i t ar y 
depar t ment  dur i ng const r uct i on document  desi gn f or  
r equi r ed ar eas.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

a.   99 per cent  f l oor  ar ea r adi o cover age f or  cr i t i cal  ar eas such as t he 
[ emer gency command cent er , ]  [ f i r e pump r ooms, ]  exi t  passageways,  
[ el evat or  l obbi es, ]  [ st andpi pe cabi net s, ]  f i r e suppr essi on val ve 
l ocat i ons,  [ _____]  and ot her  ar eas deemed cr i t i cal  by t he Cont r act i ng 
Of f i cer .

b.   90 per cent  f l oor  ar ea r adi o cover age f or  gener al  bui l di ng ar eas.

1. 6. 16. 1   Syst em I ni t i at i on and Oper at i on

No user  cont r ol l ed f eat ur es ar e per mi t t ed on t hi s syst em.   Syst em i s t o be 
act i ve on power  up and per f or m as speci f i ed wi t hout  any f or m of  manual  
cont r ol .

1. 6. 16. 2   Si gnal  Pr ocessi ng Rat es

Syst em pr ocessi ng r at es ar e r eal  t i me and occur  wi t hout  i nt er f er ence.   
I ncl ude pr oper  engi neer i ng t o r emove i nt er modul at i on ef f ect s,  i nt er f er ence 
wi t hi n syst em component s,  echo,  del ay or  di spar i t y r ecept i on caused by 
act i ve or  passi ve component s or  by t he t r ansmi ssi on medi a.   Syst em must  be 
capabl e of  suppor t i ng a l ar ge amount  of  user s per  f r equency.

1. 6. 16. 3   Pr i or i t y

Al l  devi ces coexi st  on t he syst em wi t hout  channel  cont r ol  wi t hi n t he 
syst em.

1. 6. 16. 4   Si gnal  St r engt h

Pr ovi de mi ni mum si gnal  st r engt h i n accor dance wi t h NFPA 1221 t hr oughout  
t he cover age ar eas.

1. 6. 16. 5   Recept i on

Pr ovi de compl et e r ecept i on and t r ansmi ssi on wi t hi n t he f aci l i t y  wi t hout  
shadows or  dead spot s.

1. 7   QUALI TY ASSURANCE

1. 7. 1   Cyber secur i t y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e DAS i nt egr at i on r equi r ement s wi t h 
f aci l i t y  needs and cyber secur i t y r equi r ement s.   
Si mpl e DAS may be segr egat ed f r om t he f aci l i t y  
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net wor k and gr eat l y r educe t he cost  of  cyber secur i t y 
compl i ance.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

a.   The Ri sk Management  Fr amewor k ( RMF)  i s t he pr ocess by whi ch 
i nf or mat i on syst ems ar e accr edi t ed f or  oper at i on by a desi gnat ed 
of f i c i al  f r om t he Usi ng Mi l i t ar y Depar t ment .   I t  i s  t he st andar d 
pr ocess under  whi ch al l  DoD i nf or mat i on syst ems must  achi eve and 
mai nt ai n t hei r  Aut hor i t y To Oper at e.   The Cyber  Secur i t y pr ocess i s 
document ed i n DOD 8510. 01 and NI ST SP 800- 82.   Ref er  t o UFC 4- 010- 06 
f or  addi t i onal  r equi r ement s.

b.   Al l  syst ems t hat  ar e I P addr essabl e or  i nt er f ace wi t h t he Assur ed 
Net wor k must  be cer t i f i ed t o oper at e.   Coor di nat e wi t h t he Gover nment  
t o i ni t i at e and compl et e t he accr edi t at i on pr ocess.

c.   Cyber secur i t y r equi r es i nput  f r om t he syst em vendor  or  pr ovi der  and 
suppor t  f r om t he l ocal  I MD.   The l ocal  I MD- I A of f i ce i s t he poi nt  of  
cont act  f or  al l  Cyber secur i t y r equi r ement s.   The l ocal  CMI O i s t he 
poi nt  of  cont act  f or  al l  c l i ni cal  and f unct i onal  syst em r equi r ement s.

1. 7. 2   Shop Dr awi ngs

I n except i on t o Sect i on 01 33 00 SUBMI TTAL PROCEDURES,  submi t t ed pl an 
dr awi ngs must  be a mi ni mum of  279 by 432 mm 11 by 17 i nches i n s i ze usi ng 
a mi ni mum scal e of  one mm per  100 mm 1/ 8 i nch per  f oot [ ,  except  as 
speci f i ed ot her wi se] .   I ncl ude wi r i ng di agr ams and i nst al l at i on det ai l s of  
equi pment  i ndi cat i ng pr oposed l ocat i on,  l ayout  and ar r angement ,  cont r ol  
panel s,  accessor i es,  pi pi ng,  duct wor k,  and ot her  i t ems t hat  must  be shown 
t o ensur e a coor di nat ed i nst al l at i on.   I dent i f y c i r cui t  t er mi nal s  on t he 
wi r i ng di agr ams and i ndi cat e t he i nt er nal  wi r i ng f or  each i t em of  
equi pment  and t he i nt er connect i on bet ween each i t em of  equi pment .   
I ndi cat e adequat e c l ear ance f or  oper at i on,  mai nt enance,  and r epl acement  of  
oper at i ng equi pment  devi ces.   I ncl ude t he namepl at e dat a,  s i ze,  and 
capaci t y.   Al so i ncl ude appl i cabl e f eder al ,  mi l i t ar y,  i ndust r y,  and 
t echni cal  soci et y publ i cat i on r ef er ences.

1. 7. 2. 1   Det ai l  Dr awi ngs

Pr ovi de dr awi ngs cer t i f i ed by t he qual i f i ed syst em i nt egr at or .   I ncl ude 
dr awi ngs speci f i cal l y pr epar ed t o i ndi cat e t he wor k f or  t hi s pr oj ect .   
Gener i c dr awi ngs ar e not  accept abl e.   Submi t  dr awi ngs t o i ncl ude:

a.   Syst em bl ock di agr am,  r i ser  di agr ams,  wi r i ng and schemat i c di agr ams,  
r un sheet s i ncl udi ng number  of  conduct or s and wi r e number  ( I D) ,  cust om 
assembl y det ai l s,  i nst al l at i on det ai l s,  l ocat i on of  donor  ant ennae and 
maps showi ng donor  equi pment  s i t es and si gnal  st r engt h at  t he 
const r uct i on s i t e f or  each donor  syst em.   Pr ovi de a dr awi ng t hat  
i ndi cat es al l  RF emi t t i ng el ement s,  ant ennae or  r adi at i ng cabl e wi t hi n 
t he syst em,  di f f er ent i at ed f r om al l  i nt er connect i ng cabl es and or  
el ement s,  and t he l ocat i on and val ue of  any non RF emi t t i ng 
t er mi nat i ons,  st ubs or  l oads.

b.   Ri ser  di agr ams t hat  i ndi cat e t he i dent i f i cat i on number  ( I D)  f or  al l  
equi pment  component s.

c.   I nst al l at i on det ai l s t hat  i ndi cat e l ayout  and mount i ng of  equi pment ,  
equi pment  r el at i onshi p t o ot her  par t s of  t he wor k,  i ncl udi ng 
cl ear ances r equi r ed f or  mai nt enance and oper at i on,  and pl an and 
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el evat i on det ai l s t hat  i ndi cat e t he exact  and t ot al l y coor di nat ed 
physi cal  l ocat i on and si ze of  each i ndi v i dual  i t em of  equi pment .

d.   I nst al l at i on det ai l s f or  equi pment  and cabl i ng t hat  i s mount ed wi t hi n 
or  on t he cei l i ng,  cei l i ng gr i d,  or  har d cei l i ng st r uct ur e and t hat  
i ncl udes t he make and model  of  t he sur f ace or  r ecess mount ed boxes and 
wi r eways,  and det ai l s f or  any mount i ng har dwar e.

e.   Det ai l s f or  t he cust om assembl y of  equi pment  t hat  i ndi cat e t he 
assembl y conf i gur at i on,  el evat i ons and di mensi ons.   Typi cal  cust om 
assembl y det ai l s i ncl ude equi pment  panel s,  and equi pment  mount ed i n a 
r ack or  cabi net .

f .   Legend of  gr aphi c symbol s used.

[ g.   Det ai l s t hat  i ndi cat e anchor i ng and br aci ng pr ovi ded f or  sei smi c 
pr ot ect i on i n accor dance wi t h t he r equi r ement s of  t he Sect i on 26 05 48 
SEI SMI C PROTECTI ON FOR ELECTRI CAL EQUI PMENT]

1. 7. 2. 2   Coor di nat i on Dr awi ngs

Submi t  coor di nat i on dr awi ngs t o i ncl ude:

a.   The det ai l s of  al l  el ect r oni c and physi cal  i nt er f aces bet ween t he DAS 
Syst em and al l  i nt er f aced t el ecommuni cat i ons syst ems and ot her  
syst ems,  i ncl udi ng t he exact  poi nt  and t ype of  demar cat i on.

b.   The l ayout  and mount i ng of  al l  DAS equi pment ,  and t he r out i ng and 
mount i ng of  cabl i ng i n t el ecommuni cat i ons r ooms and t he communi cat i ons 
equi pment  r oom as coor di nat ed wi t h t he l ayout  of  al l  ot her  syst ems 
equi pment  i n t hese r ooms.

c.    The l ayout ,  r out i ng,  and mount i ng det ai l s of  al l  equi pment ,  cabl es 
and appar at us l ocat ed i n cei l i ngs,  passageways,  or  ot her  ar eas not  
i ndi cat ed as communi cat i ons spaces,  and t o coor di nat i on of  t hose i t ems 
wi t h duct wor k,  pl umbi ng,  l i ght i ng and ot her  mat er i al s so l ocat ed i n 
t hose r espect i ve ar eas.

1. 7. 3   Qual i f i cat i ons

1. 7. 3. 1   Gener al  Qual i f i cat i on Requi r ement s

a.   The Syst em I nt egr at or  and I nst al l er  must  each have t he mi ni mum 
qual i f i cat i ons speci f i ed,  r el at ed t o t he t ype of  syst em speci f i ed f or  
t hi s pr oj ect .   Al l  syst em component s must  meet  t he mi ni mum 
r equi r ement s of  t hi s speci f i cat i on.

b.   The Gover nment  r eser ves t he r i ght  t o accept  or  r ej ect  t he Syst em 
I nt egr at or  or  I nst al l er  based upon qual i f i cat i ons and abi l i t y  t o 
conf or m t o speci f i ed t echni cal  or  l i censi ng r equi r ement s of  t hi s 
Sect i on.   Syst em I nt egr at or ,  I nst al l er s t hat  do not  have t he speci f i ed 
qual i f i cat i ons wi l l  not  be accept ed.

c.   The Gover nment  wi l l  det er mi ne t he accept abi l i t y  of  any pr oposed Syst em 
I nt egr at or  or  I nst al l er  based on submi t t ed and ver i f i ed document at i on 
t hat  subst ant i at es t hat  t he pr oposed Syst em Cont r act or ,  I nst al l er  and 
Manuf act ur er  have t he qual i f i cat i ons speci f i ed i n t hi s Sect i on.

d.   Submi t  document ed ver i f i cat i on of  t he speci f i ed qual i f i cat i ons as par t  
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of  t he Dat a Qual i f i cat i ons submi t t al .   The Gover nment  mai nt ai ns t he 
r i ght  t o r equest ,  i nspect  and ver i f y r ef er ences and r esumes of  al l  
t echni cal  and manager i al  per sonnel  assi gned t o t he pr oj ect .

e.   I ncl ude qual i f i cat i on document at i on,  but  not  l i mi t ed t o t he 
i nf or mat i on out l i ned bel ow:

( 1)   A l i s t  of  pr oj ect s per f or med by t he Syst em I nt egr at or  and 
I nst al l er  dur i ng t he l ast  f i ve year s expl i c i t l y  i nvol v i ng t he t ype 
of  syst em speci f i ed i n t hi s sect i on,  i ncl udi ng:

( a)   Name of  f aci l i t y  wher e wor k was compl et ed.

( b)   Name,  t i t l e,  addr ess and t el ephone number  of  a poi nt  of  
cont act  f or  t he l i s t ed f aci l i t y .

( c)   The make and model  of  t he syst em pr ovi ded and t ot al  scope of  
wor k f or  t he f aci l i t y .

( d)   Rest r i ct  l i s t  t o t he f aci l i t i es wher e t he same t ype of  syst em 
was i nst al l ed f or  t he same pur pose pr ovi ded.

( 2)   An or gani zat i onal  char t  of  t he DAS Syst em I nt egr at or  and 
I nst al l er  pr oj ect  t eam t hat  wi l l  per f or m t he wor k i ncl uded i n t hi s 
speci f i cat i on sect i on.

( 3)   Li st  and r esumes of  t he pr i nci pl e per sonnel  t hat  wi l l  be assi gned 
t o t he wor k on t hi s pr oj ect  t o i ncl ude r esponsi bi l i t y  and 
r el at i onshi p t o t he pr oj ect  management  st r uct ur e.   For  each 
i ndi v i dual ,  i ncl ude educat i on,  cer t i f i cat i on of  f act or y t r ai ni ng,  
and exper i ence r el evant  t o wor k assi gnment s f or  t hi s pr oj ect .   Do 
not  i ncl ude unr el at ed exper i ence wi t h ot her  syst ems.   I ncl ude t he 
f ol l owi ng per sonnel :

( a)   Syst em pr oj ect  manager

( b)   Syst em Appl i cat i on Desi gner

( c)   [ CAD] [ BI M]  st af f  t hat  wi l l  pr epar e submi t t al  dr awi ngs

( d)   I nst al l at i on t echni c i an and super vi sor y per sonnel

( e)   Accept ance Test i ng Per sonnel

( f )   Tr ai ni ng Per sonnel

( 4)   Def i ne t he wor k and ser vi ces t hat  wi l l  be per f or med at  l ocat i ons 
ot her  t han on t he pr oj ect  s i t e,  and pr ovi de poi nt s of  cont act ,  t he 
addr ess and t el ephone number  of  t he l ocat i ons wher e such of f - s i t e 
wor k i s t o be done.   I ncl ude t he f ol l owi ng,  at  a mi ni mum:

( a)   Pr oj ect  management

( b)   Syst em appl i cat i on and desi gn and document at i on

( c)   Test i ng and t r ai ni ng pl ans

( d)   Repai r  and mai nt enance ser vi ces
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( e)   Mai nt enance suppl i es war ehouse

( f )   Tr ai ni ng per sonnel

95)   Tel ephone number  t hat  wi l l  be answer ed by st af f  24 hour s per  day,  
365 days per  year ,  t o obt ai n r epai r  par t s and mai nt enance ser vi ce.

( 6)   The Syst em I nt egr at or  and I nst al l er  qual i f i cat i ons r el at i ve t o 
t he t he t ype of  syst em speci f i ed i n t hi s Sect i on.

( 7)   A l et t er  f r om t he Syst em I nt egr at or  st at i ng t hat  syst em bei ng 
pr ovi ded sat i sf i es al l  f unct i onal  and pr oduct  r equi r ement s 
speci f i ed i n t hi s Sect i on.

8.   A l et t er  f r om t he Syst em I nt egr at or  guar ant eei ng t he avai l abi l i t y  
of  par t s as speci f i ed.

1. 7. 3. 2   Syst em I nt egr at or  Qual i f i cat i ons

a.   Syst em I nt egr at or  qual i f i cat i ons must  i ncl ude t he f ol l owi ng:

( 1)   The Syst em I nt egr at or  i s r egul ar l y engaged i n t he syst em 
appl i cat i on desi gn,  document at i on,  i nst al l at i on,  t est i ng,  
t r ai ni ng,  and mai nt enance of  t he t ype of  syst em speci f i ed i n t hi s 
sect i on.

( 2)   The Syst em I nt egr at or  has a mi ni mum of  f i ve year s exper i ence 
pr ovi di ng t hese ser vi ces f or  syst ems havi ng t he same l evel  of  
f eat ur es and f unct i ons as t he syst em bei ng pr ovi ded.

( 3)   The Syst em I nt egr at or  has a mi ni mum of  f i ve year s as t he 
manuf act ur er  or  an aut hor i zed di st r i but or  and ser vi ce or gani zat i on 
f or  t he manuf act ur er  of  t he syst em pr ovi ded.

b.   Syst em I nt egr at or  per sonnel  qual i f i cat i ons must :

( 1)   Be f act or y t r ai ned or  cer t i f i ed f or  t he make and model  of  t he 
component s used i n t he syst em pr ovi ded.

( 2)   Have a mi ni mum of  f i ve year s exper i ence per f or mi ng t he ser vi ces 
speci f i ed i n t hi s speci f i cat i on sect i on.

( 3)   Mai nt ai n a f ul l  compl i ment  of  spar e par t s f or  t he pr ovi ded syst em 
wi t h t he abi l i t y  t o f ur ni sh on- cal l  mai nt enance 24 hour s per  day,  
365 days per  year .

1. 7. 3. 3   I nst al l er  Qual i f i cat i ons

a.   The i nst al l er  per sonnel  must  be r egul ar l y engaged i n t he i nst al l at i on 
of  t he t ype of  syst em i n t hi s speci f i cat i on sect i on.

b.   The i nst al l at i on super vi sor  must  be f act or y t r ai ned and cer t i f i ed or  
l i censed f or  t he t ype of  t he syst em pr ovi ded.

c.   The i nst al l at i on super vi sor  must  have a mi ni mum of  f i ve year s 
exper i ence pr ovi di ng ser vi ces havi ng t he same l evel  of  f eat ur es and 
f unct i ons f or  t he syst em i ncl uded i n t hi s speci f i cat i on sect i on.

d.   The i nst al l at i on per sonnel  must  have a mi ni mum of  t hr ee year s 
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exper i ence pr ovi di ng ser vi ces havi ng t he same l evel  of  f eat ur es and 
f unct i ons f or  t he syst em i ncl uded i n t hi s speci f i cat i on sect i on.

1. 7. 3. 4   Manuf act ur er  Qual i f i cat i ons

The syst em manuf act ur er  must :

a.   Have a mi ni mum of  f i ve year s exper i ence i n pr oduci ng t he pr oduct s and 
t ype of  syst em i ncl uded i n t hi s speci f i cat i on sect i on.

b.   Pr oduce a syst em t hat  sat i sf i es al l  speci f i ed f eat ur es,  f unct i ons and 
pr oduct  r equi r ement s.

c.   Guar ant ee t he avai l abi l i t y  of  t he r epl acement  par t s f or  t he desi gned 
syst em f or  a mi ni mum of  seven year s f r om t he dat e of  f i nal  accept ance 
of  t he syst em by t he Cont r act i ng Of f i cer .

1. 7. 4   Regul at or y Requi r ement s

1. 7. 4. 1   Pr oduct s

Pr ovi de pr oduct s whi ch compl y wi t h FCC Par t  15

1. 7. 4. 2   Desi gn and I nst al l at i on Wor k

Pr ovi de desi gn and i nst al l at i on wor k compl i ant  wi t h FCC Par t  95,  UL 924,  
NFPA 70,  and TI A- 569

1. 7. 4. 3   El ect r omagnet i c I nt er f er ence ( EMI )

a.   Compl y wi t h FCC EMC and t he EMI  st andar ds speci f i ed i n FCC Par t  15 f or  
EMI  caused by el ect r oni cs devi ces.

b.   Pr ovi de a syst em t hat  does not  gener at e nor  i s suscept i bl e t o any 
har mf ul  el ect r omagnet i c emi ssi on,  r adi at i on,  or  i nduct i on t hat  
degr ades,  obst r uct s,  or  i nt er r upt s t he oper at i on of  t he i nst al l ed 
syst em,  any comput er  syst em,  [ or ]  l i f e saf et y syst em[ ,  medi cal  
equi pment ]  [ or  pat i ent  moni t or i ng syst em] .

c.   I n t he event  t hat  any par t  of  t he syst em i s cer t i f i ed by t he FCC,  and 
subj ect  t o CFR t echni cal  r ul es and st andar ds,  and ar e di f f er ent  or  i n 
addi t i on t o t hose set  f or t h her ei n,  t he st andar d r el at i ng t o t hese 
par t s appl y.

d.   Compl y wi t h cur r ent  CFR st andar ds t hat  ar e appl i cabl e t o t he syst em at  
t he t i me of  syst em accept ance t est i ng.

e.   I n t he event  of  a br each of  r epr esent at i ons or  war r ant i es,  t he Syst em 
I nt egr at or  or  I nst al l er ,  and i t s own expense,  i s r esponsi bl e t o put  
t he of f endi ng syst em i nt o compl i ance wi t h t he cur r ent  appl i cabl e CFR 
st andar ds or  r epl ace t he of f endi ng syst em wi t h an accept abl e syst em.  

1. 8   DELI VERY,  STORAGE,  AND HANDLI NG

1. 8. 1   Pr ot ect i on

St or e al l  pr oduct s del i ver ed and pl aced i n st or age pr ot ect i on f r om t he 
weat her ,  humi di t y and t emper at ur e var i at i on,  di r t  and dust ,  or  ot her  
cont ami nant s.
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1. 8. 2   Del i ver y Coor di nat i on

Coor di nat e del i ver i es wi t h t he Cont r act i ng Of f i cer  t o i nsur e a t i mel y 
i nst al l at i on.

1. 8. 3   Loss Li abi l i t y

The Syst em I nt egr at or  or  I nst al l er  i s  l i abl e f or  any l oss due t o del i ver y 
and st or age pr obl ems.

1. 8. 4   Del i ver y Rest r i ct i ons

a.   Do not  del i ver  pr oduct s or  i nst al l at i on mat er i al  t he pr oj ect  s i t e mor e 
t han one mont h pr i or  t o commencement  of  i t s  i nst al l at i on.

b.   Syst em pr oduct s must  not  l eave t he f act or y pr i or  t o s i x mont hs bef or e 
t he t i me t hat  t he f aci l i t y  i s  r eady f or  i nst al l at i on of  t he pr oduct s.   
Obt ai n pr i or  wr i t t en appr oval  of  t he shi ppi ng dat e f r om t he 
Cont r act i ng Of f i cer .

1. 8. 5   Syst em I nt egr at or  Responsi bi l i t y

The Syst em I nt egr at or  or  I nst al l er  i s  r esponsi bl e f or  al l  handl i ng and 
cont r ol  of  pr oduct s pr ovi ded under  t hi s cont r act .

1. 9   SEQUENCE AND SCHEDULI NG

a.   I nst al l  each par t  of  t he syst em and phase i nt o oper at i on as r equi r ed 
by t he pr oj ect  schedul e.

b.   Schedul e and coor di nat e wor k wi t h al l  ot her  t r ades and suppl i er s whose 
wor k i s cr i t i cal  t o t he successf ul  i nst al l at i on of  t he syst em.

c.   Fur ni sh and i nst al l  al l  r equi r ed i t ems f or  a compl et e and oper at i ng 
i nst al l at i on so as t o cause no del ay i n wor k by ot her s,  or  compl et i on 
of  t he pr oj ect .

d.   Per f or m f i nal  i nspect i on and accept ance t est i ng of  each syst em af t er  
t he syst em i nst al l at i on has been compl et ed and al l  pr e- t est i ng,  [ and 
commi ssi oni ng]  have been successf ul l y compl et ed.

1. 10   WARRANTY

Pr ovi de equi pment  i t ems t hat  ar e suppor t ed by ser vi ce or gani zat i ons whi ch 
ar e r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

War r ant y t he oper at i onal  and physi cal  i nt egr i t y of  t he pr ovi ded syst em,  
i ncl udi ng a war r ant y agai nst  al l  def ect s i n desi gn,  equi pment ,  mat er i al s,  
sof t war e,  wor kmanshi p,  and i mpr oper  i nst al l at i on and adj ust ment s,  f or  a 
per i od of  at  l east  one year  f r om t he dat e of  f i nal  accept ance of  t he 
wor k.   I f  t he Syst em I nt egr at or  or  Manuf act ur er  war r ant y i s f or  a per i od 
l onger  t han one year ,  t he l ongest  war r ant y per i od gover ns.   I ncl ude a 
war r ant y document  wi t h t he Pr oduct  Dat a submi t t al .

Dur i ng t he war r ant y per i od any mai nt enance,  make adj ust ment s or  r epai r s i n 
accor dance wi t h t he War r ant y Mai nt enance speci f i cat i ons her ei n.   War r ant y 

SECTI ON 27 53 19. 13  Page 19



r epai r  of  mi nor  mal f unct i ons desi r ed by t he Gover nment  at  ot her  t han 
nor mal  wor ki ng hour s may be char ged at  cur r ent  l abor  r at es f or  t he pr emi um 
por t i on of  t i me.

1. 11   MAI NTENANCE

1. 11. 1   Oper at i on and Mai nt enance Manual s

Fur ni shed commer ci al  of f  t he shel f  manual s f or  oper at i on,  i nst al l at i on,  
conf i gur at i on,  and mai nt enance of  pr oduct s.   Submi t  oper at i ons and 
mai nt enance dat a i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA and as speci f i ed her ei n not  l at er  t han [ 2]  [ _____]  mont hs 
pr i or  t o t he dat e of  benef i c i al  occupancy.   I n addi t i on t o r equi r ement s of  
Dat a Package 5,  i ncl ude t he r equi r ement s of  par agr aphs DETAI L DRAWI NGS,  
and COORDI NATI ON DRAWI NGS.   Ensur e t hat  t hese dr awi ngs and document s 
depi ct  t he as- bui l t  conf i gur at i on.  

1. 11. 2   Ext r a Mat er i al s

1. 11. 2. 1   Of f - The- Shel f  Mai nt enance Par t s

Pr ovi de guar ant ee t hat  a st ock of  t he subsyst em component  par t s r equi r ed 
f or  mai nt enance ser vi ce wi l l  be avai l abl e of f - t he- shel f  f r om t he syst em 
i nt egr at or ,  and can be expr ess shi pped t o t he Faci l i t y  i f  not  avai l abl e 
l ocal l y wi t hi n a 150 mi l e dr i v i ng r adi us of  t he Faci l i t y .   Par t s t hat  must  
be or der ed f r om t he Manuf act ur er  f or  t he r epai r  of  a maj or  mal f unct i on,  as 
def i ned her ei n,  must  be expr ess shi pped f or  del i ver y wi t hi n one day af t er  
t he maj or  mal f unct i on has been i dent i f i ed.   Par t s t hat  must  be or der ed 
f r om t he Manuf act ur er  f or  t he r epai r  of  a mi nor  mal f unct i on,  as def i ned 
her ei n,  must  be expr ess shi pped f or  del i ver y t wo days af t er  t he mi nor  
mal f unct i on has been i dent i f i ed.

1. 11. 2. 2   I nst al l at i on Spar e Par t s

The Syst em I nt egr at or  i s r equi r ed t o keep an adequat e quant i t y of  
i nst al l at i on spar e par t s onsi t e t o pr ecl ude wor k st oppages and t o meet  
ot her  cont i ngenci es t hat  mi ght  ar i se pr i or  t o t he f i nal  i nspect i on and 
accept ance of  t he syst em.

1. 11. 2. 3   Post  Accept ance Spar e Par t s

a.   Af t er  t he syst em has been i n accept ance by t he Gover nment ,  r ecommend 
and pr ovi de one of  t he mi ni mum quant i t y and t ype of  onsi t e spar e par t s 
as necessar y t o mai nt ai n t he f ul l  oper at i on of  t he syst em i n case of  
f ai l ur e.

b.   Syst em I nt egr at or  i s r equi r ed t o mai nt ai n spar e par t s on- si t e dur i ng 
t he war r ant y per i od t o f aci l i t at e qui ck r epai r  t hr ough pl ug- i n modul e 
r epl acement  of  key syst em component s,  t hen r epl eni shed and t ur ned over  
t o t he Gover nment  at  t he end of  war r ant y per i od.

c.   Pr ovi de r ecommendat i on of  any addi t i onal  onsi t e spar e par t s deemed 
necessar y by t he Manuf act ur er  and or  t he Syst em I nt egr at or .   Fur ni sh 
t o t he Cont r act i ng Of f i cer  t he cost  of  r ecommended addi t i onal  spar e 
component s as a separ at e l i ne i t em.

1. 11. 2. 4   Speci al  Tool s and Equi pment

Pr ovi de any speci al  mai nt enance t ool s,  equi pment  and sof t war e ar e def i ned 
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as t hose i t ems t hat  ar e uni quel y r equi r ed,  due t o Manuf act ur er  make or  
model  of  t he pr ovi ded pr oduct s,  t o i nst al l ,  set up,  i ni t i al i ze,  pr ogr am,  
and mai nt ai n any component  or  f unct i on of  t he syst em such.   Pr ovi de,  af t er  
f i nal  i nspect i on and accept ance,  one set  of  any speci al  t ool s,  equi pment  
and sof t war e necessar y.

1. 11. 3   Mai nt enance Ser vi ce

a.   Per f or m war r ant y mai nt enance ser vi ce on t he syst em usi ng qual i f i ed 
mai nt enance per sonnel  t hat  have been t r ai ned f or  t he syst em bei ng 
ser vi ced.

b.   Syst em I nt egr at or  i s r equi r ed t o of f er  a Ser vi ce Agr eement  t o t he 
[ medi cal ]  f aci l i t y .   I ncl ude a copy of  t he pr oposed Ser vi ce Agr eement  
wi t h t he Pr oduct  Dat a Submi t t al .

c.   As aut hor i zed by t he [ medi cal ]  f aci l i t y ,  t he cont r act or  may ut i l i ze 
[ medi cal ]  f aci l i t y  mai nt enance per sonnel  t hat  have been f act or y 
t r ai ned f or  mai nt enance of  t he pr ovi ded syst em f or  t he f i r st  l evel  of  
r esponse t o a cal l  f or  ser vi ce.

d.   I f  avai l abl e at  t he pr oj ect  l ocat i on,  pr ovi de and on- l i ne di agnost i c 
mai nt enance suppor t  capabi l i t y  as speci f i ed her ei n.

1. 11. 4   Ser vi ce Avai l abi l i t y  and Response Ti me

a.   Pr ovi de mai nt enance ser vi ce on a 24 hour  per  day,  7 days per  week,  365 
days per  year  basi s f or  on- pr emi ses mai nt enance wi t hi n 8 hour s af t er  
not i f i cat i on of  a maj or  mal f unct i on.   Mai nt enance ser vi ce must  i ncl ude 
a 24 hour  answer i ng ser vi ce avai l abl e t o r ecei ve af t er  hour  
mai nt enance r equest s and t o di spat ch on- cal l  ser vi ce per sonnel  wi t hi n 
t he r equi r ed r esponse t i me.

b.   Al l  maj or  r epai r  mal f unct i ons must  be accompl i shed wi t hi n 8 hour s of  
t he r epor t ed f ai l ur e.   A maj or  mal f unct i on i s def i ned as f ai l ur e of  
one of  t he f ol l owi ng maj or  f unct i onal  component s:

( 1)   Compl et e f ai l ur e of  any headend or  r emot e equi pment .

( 2)   Fai l ur e of  a power  suppl y,  excl usi ve of  l oss of  ut i l i t y  power  
f eed.

( 3)   Fai l ur e of  20 per cent  or  mor e of  al l  ant enna l ocat i ons i n t he 
f aci l i t y .

c.   Repai r  of  a mi nor  mal f unct i on i s any f ai l ur e ot her  t han a maj or  
mal f unct i on.   Mi nor  mal f unct i ons must  be r epai r ed wi t hi n 48 hour s.

PART 2   PRODUCTS

2. 1   2. 1   MATERI AL AND EQUI PMENT

2. 1. 1   New Pr oduct s

Pr ovi de pr oduct s,  component s,  and devi ces t hat  ar e new and f r ee of  
def ect s.   Coor di nat e f l oor  space r equi r ement s and el ect r i cal  br anch 
ci r cui t s f or  al l  equi pment  r equi r i ng 120 VAC.   Any speci al  cabi net r y or  
shi el ded encl osur es ar e t he r esponsi bi l i t y  of  t he Syst em I nt egr at or  or  
I nst al l er  and ar e t o be pr ovi ded and i nst al l ed as par t  of  t hi s syst em.
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2. 1. 2   Unspeci f i ed Pr oduct s

I f  t he pr ovi ded syst em r equi r es addi t i onal  pr oduct s t hat  ar e not  speci f i ed 
or  i ndi cat ed on t he Tel ecommuni cat i ons Dr awi ngs i n or der  t o sat i sf y t he 
speci f i ed per f or mance r equi r ement s f or  t he syst em,  t hen pr ovi de addi t i onal  
component .

2. 1. 3   Pr oduct  Modi f i cat i ons

Modi f i cat i on of  pr oduct s t hat  nul l i f i es t he UL l i s t i ng or  ot her  agency 
appr oval  i s  not  per mi t t ed.

2. 1. 4   I dent i cal  Pr oduct s

Pr ovi de i dent i cal  make and model  f or  pr oduct s such as component  equi pment ,  
modul es,  assembl i es,  par t s and mat er i al s of  t he same cl assi f i cat i on.

2. 1. 5   Namepl at es and Equi pment  Mar ki ngs

a.   Pr ovi de namepl at e and equi pment  mar ki ng f or  each maj or  equi pment  
component  t o i ncl ude t he Manuf act ur er ' s name,  model ,  and ser i al  number  
on a pl at e secur ed t o t he equi pment .   Al so,  i ncl ude al l  compl i ance 
wi t h r egul at or y r equi r ement s,  such as UL and CFR on t he namepl at e or  
on adj acent  l abel s.

b.   Pl ai nl y and per manent l y l abel  al l  cont r ol s wi t h t he i dent i f i cat i on of  
t he f unct i on ser ved.   St i ck on mar ker  t apes ar e not  accept abl e.

[ c.   Mar ki ngs on any exposed sur f aces must  be r esi st ant  t o housekeepi ng 
sol ut i ons nor mal l y used i n medi cal  f aci l i t i es. ]

2. 1. 6   Mount i ng Al i gnment  Capabi l i t y

Pr ovi de wal l  mount ed component s wi t h capabi l i t y  f or  adj ust abl e mount i ng 
al i gnment  t o compensat e f or  i mpr oper l y al i gned back boxes and t o i nsur e a 
pl umb,  squar e,  and l evel  i nst al l at i on.

2. 1. 7   Model  and Enhancement s

a.   Pr ovi de pr oduct s and component s t hat  ar e t he manuf act ur er ' s l at est  
model ,  desi gn,  ver si on,  and qual i t y i n pr oduct i on at  t i me of  del i ver y 
and i nst al l at i on.

b.   Not i f y t he Cont r act i ng Of f i cer  of  any pr oduct  enhancement s t hat  become 
avai l abl e af t er  del i ver y and i nst al l at i on,  and up t o t i me of  syst em 
accept ance,  must  be br ought  t o t he at t ent i on of  t he Cont r act i ng 
Of f i cer  upon announcement  by t he Manuf act ur er  and make enhancement s 
avai l abl e t o t he Gover nment .   I f  such enhancement s cust omar i l y ar e 
pr ovi ded at  no addi t i onal  cost ,  t he Gover nment  must  aut omat i cal l y be 
ent i t l ed t o such enhancement s.   I f  such enhancement s cust omar i l y ar e 
pr ovi ded at  addi t i onal  cost ,  t he Cont r act i ng Of f i cer  may chose t o 
accept  or  r ej ect  such enhancement s.

c.   Submi t  a l et t er  t o t he Cont r act i ng Of f i cer  f r om t he Manuf act ur er  
guar ant eei ng t hat  t he Manuf act ur er  wi l l  i nf or m t he Gover nment  of ,  and 
make avai l abl e t o t he Gover nment ,  al l  commer ci al l y avai l abl e 
enhancement s t o t he Syst em at  t he t hen cur r ent  pr i ce.   I ncl ude t he 
l et t er  wi t h t he Dat a Submi t t al .
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d.   Subst i t ut i ons,  modi f i cat i ons,  or  i mpr ovement s t o a Syst em ar e 
per mi ssi bl e pr ovi ded t hat  such subst i t ut i on,  modi f i cat i ons,  or  
i mpr ovement s wi l l  not  r educe or  degr ade t he per f or mance or  pr oduct  
r equi r ement s,  nor  v i ol at e r egul at or y r equi r ement s.   No such 
subst i t ut i ons,  modi f i cat i ons,  or  i mpr ovement s can be made wi t hout  t he 
wr i t t en consent  of  t he Manuf act ur er  and Cont r act i ng Of f i cer .   Such 
consent  must  not  be unr easonabl y wi t hhel d or  del ayed.

2. 1. 8   Sof t war e and Li cense

a.   I ssue t o t he Gover nment  a nonexcl usi ve,  f ul l y  pai d per pet ual  l i cense 
t o use t he sof t war e pr ovi ded.

b.   Pr ovi de sof t war e mai nt enance t hat  i s of f er ed t o al l  ot her  cust omer s 
wi t hout  char ge t o t he Gover nment  wi t hout  char ge.

2. 2   BI DI RECTI ONAL AMPLI FI ERS

a.   The pr i mar y bi di r ect i onal  ampl i f i er s wi l l  be l ocat ed i n t he [ headend 
equi pment  r oom]  [ _____] .

[ b.   Locat e Any addi t i onal  ampl i f i er s r equi r ed by t he Syst em Appl i cat i on 
Desi gn i n [ t el ecommuni cat i ons r ooms] [ _____] .   ]

2. 3   ACTI VE AND PASSI VE EQUI PMENT

Locat e al l  act i ve equi pment  i n [ headend equi pment  r oom]  and 
[ t el ecommuni cat i ons r oom]  [ _____]  as may be r equi r ed by syst em appl i cat i on 
desi gn.   Coor di nat e al l  mount i ng l ocat i ons wi t h t he Cont r act i ng Of f i cer .   
Pr ovi de al l  mount i ng mat er i al s as par t  of  t hi s syst em.   I nst al l  any 
passi ve or  ot her  component s,  excl udi ng coaxi al  cabl es and ant enna,  t hat  
ar e i nst al l ed i n t he f aci l i t y  at  l ocat i ons ot her  t han t he 
t el ecommuni cat i ons r ooms or  equi pment  r ooms i n l ocked st eel  cabi net s,  
keyed al i ke and pr ovi ded and i nst al l ed as par t  of  t hi s syst em.

2. 4   ENCLOSURES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I n accor dance wi t h NFPA 1221,  al l  r epeat er ,  
t r ansmi t t er ,  r ecei ver ,  s i gnal  boost er  component s,  
ext er nal  f i l t er s,  and bat t er y syst ems must  be 
cont ai ned i n NEMA 4 or  NEMA 4X t ype encl osur es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de NEMA Type 4 encl osur es i n i nt er i or  spaces wher e l ocat ed i n c l ean,  
dr y envi r onment s.   Pr ovi de NEMA Type 4X f or  encl osur es l ocat ed out door s.

2. 5   OPERATI NG FREQUENCI ES

Al l  RF emi t t i ng devi ces used must  be cer t i f i ed by t he r adi o l i censi ng 
aut hor i t y t o achi eve t he r equi r ed r adi o cover age.   Any f r equenci es f or  
whi ch t he f aci l i t y  does not  have a l i cense t o r et r ansmi t  must  not  be 
ampl i f i ed nor  r et r ansmi t t ed.   Al l  RF emi t t i ng devi ces must  have t he 
cer t i f i cat i on of  t he r adi o l i censi ng aut hor i t y and be sui t abl e f or  publ i c 
saf et y use pr i or  t o i nst al l at i on i n accor dance wi t h NFPA 1221.

a.   Pr ovi de capabi l i t y  t o pr ocess r equi r ed communi cat i ons s i gnal s f r om 
out si de t he f aci l i t y  t o i ncl ude t r ansmi t t ed f r equenci es of :
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude speci f i c  r equi r ed f r equenci es i n t he 
speci f i cat i on.   Coor di nat e f r equenci es i n t hi s 
par agr aph wi t h par agr aph 1. 2 Scope.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ ( 1)   Mi l i t ar y Band Fi r st  Responder  Tr unked Radi o Fr equenci es]

b.   Coor di nat e any addi t i onal  f r equenci es wi t h t he cont r act i ng of f i cer .

[ c.   Recei ve and t r ansmi t  f r equenci es f or  mi l i t ar y and publ i c EMS.   
Re- t r ansmi t  f r equenci es unal t er ed.   Coor di nat e f r equenci es wi t h t he 
i nst al l at i on f r equency manager  v i a t he Cont r act i ng Of f i cer . ]

2. 6   TRANSMI SSI ON LI NE

Pr ovi de al l  r equi r ed cabl es and associ at ed passi ve component s i n 
accor dance wi t h t he syst em appl i cat i on desi gn.   Pr ovi de pl enum r at ed 
f eeder  and r i ser  cabl es i n accor dance wi t h NFPA 1221t hat  meet  al l  
per f or mance r equi r ement s,  f i r e and envi r onment al  r egul at i ons as i nst al l ed 
by t he speci f i c  desi gn f or  t hi s pr oj ect .

2. 7   DONOR ANTENNAS

a.   Pr ovi de Ant enna and ant enna st r uct ur e t hat  conf or m t o TI A- 329. 1- D.   
Engi neer  t he ant ennas t o t he pr oper  syst em per f or mance f or  t he 
TI A- 455- 13oper at i ng f r equenci es i ndi cat ed i n t hi s speci f i cat i on.

b.   Pr ovi de al l  r equi r ed cabl es i n accor dance wi t h t he syst em appl i cat i on 
desi gn and engi neer ed t o t he cor r ect  per f or mance of  t he syst em.

c.   Ant ennas must  not  i nt er f er e wi t h [ medi cal  equi pment ] [ _____]  or  any 
ot her  syst em i n accor dance wi t h t hi s speci f i cat i on.

d.   Pr ovi de l i ght ni ng pr ot ect i on and equi pment  f or  separ at e gr oundi ng of  
t he ant enna mast  as r equi r ed by NFPA 780.

e.   Pr ovi de i sol at i on bet ween donor  ant enna and al l  i nsi de ant ennas t o a 
mi ni mum of  20dB under  al l  oper at i ng condi t i ons i n accor dance wi t h 
NFPA 1221.

2. 8   PORTABLE EQUI PMENT

No por t abl e r ecei ver s,  t r ansmi t t er s,  or  r adi o devi ces ar e t o be pr ovi ded 
as par t  of  t hi s syst em.

2. 9   UNI NTERRUPTI BLE POWER SUPPLY ( UPS)

a.   Vol t - Amp capaci t y must  be at  l east  130 per cent  of  t he t ot al  vol t - amp 
l oad of  t he equi pment  connect ed t o t he UPS.  UPS must  pr ovi de of  
r unt i me r equi r ed by NFPA 1221 under  t he hi ghest  syst em l oad possi bl e.  
I ncl ude power  r equi r ement  cal cul at i ons wi t h desi gn dat a submi t t al  t o 
ver i f y power  r equi r ement s.

b.   Upon an ac power  l i ne out age,  t he UPS must  aut omat i cal l y t r ansf er  t o 
bat t er y power  wi t hi n 4. 2 mi l l i seconds of  sensi ng ac power  l i ne l oss,  
and pr ovi de at  l east  15 mi nut es of  f ul l  power  f or  oper at i on of  t he 
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equi pment  connect ed t o t he UPS.   On- bat t er y out put  vol t age must  be 115 
VAC,  pl us or  mi nus 5 per cent .

c.   The UPS must  use seal ed,  mai nt enance f r ee t ype bat t er i es t hat  have an 
expect ed l i f e of  at  l east  t hr ee year s.   Power  bat t er i es f r om a 
const ant  vol t age or  " f l oat  t ype"  bat t er y char ger .   Rechar ge t i me t o 90 
per cent  capaci t y af t er  di schar ge t o 50 per cent  capaci t y must  not  
exceed 10 hour s.

d.   Sur ge ener gy r at i ng must  be at  l east  320 j oul es.   Sur ge peak cur r ent  
capabi l i t y  must  be at  l east  26 ka.

e.   UPS vi sual  i ndi cat or s on t he UPS f r ont  panel  must  i ndi cat e on- l i ne 
oper at i on,  out put  over l oad,  l ow bat t er y,  and r epl ace bat t er y.   
[ Pr ovi de net wor k r epor t i ng of  UPS f unct i ons and war ni ngs. ]

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Per f or m a si t e sur vey t o ver i f y al l  f i el d condi t i ons,  become f ami l i ar  wi t h 
t he det ai l s of  t he wor k and wor ki ng condi t i ons,  ver i f y di mensi ons i n t he 
f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any di scr epanci es bef or e 
per f or mi ng t he wor k.

3. 2   BUI LDI NG UTI LI TY AND SUPPORT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Not e:   I ndi cat e mount i ng space l ocat i ons,  el ect r i cal  
power  connect i ons,  gr oundi ng syst em,  and associ at ed 
HVAC on t he const r uct i on dr awi ngs.

Not e:   Pr ovi de pat hway sur vi vabi l i t y  i n accor dance 
wi t h NFPA 72 and NFPA 1221.   Pat hway sur vi vabi l i t y  
nor mal l y i ncl udes 2- hour  r at ed r ooms t hat  house t he 
f i r st  r esponder  DAS equi pment  and 2- hour  r at ed r i ser  
pat hways.   St acked t el ecommuni cat i ons r ooms t hat  ar e 
2- hour  r at ed pr ovi de a 2- hour  r at ed r i ser  pat hway.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Locat e equi pment  and connect  t o br anch ci r cui t s and gr oundi ng syst em and 
ut i l i ze pat hways as i ndi cat ed on t he dr awi ngs.   Wher e addi t i onal  space,  
br anch ci r cui t i ng,  gr oundi ng,  or  pat hways ar e necessar y t o suppor t  t he 
syst em as desi gned,  not i f y t he Cont r act i ng Of f i cer  of  addi t i onal  suppor t  
needed.

3. 3   PREPARATI ONS

As par t  of  t he pr oj ect  pl anni ng and syst em appl i cat i on desi gn,  and pr i or  
t o t he submi t t al  of  document s and pl ans,  gat her  t he dat a r equi r ed t o 
desi gn and i nst al l  t he syst em,  and pl an t he wor k.   I ncl ude t he dat a l i s t ed 
bel ow,  at  a mi ni mum.

3. 3. 1   User  Room Number s and Names

Obt ai n f r om t he Cont r act i ng Of f i cer  a l i s t i ng of  f aci l i t y  User  r oom 
number s and r oom names cr oss r ef er enced t o t he ar chi t ect ur al  r oom number s 
and names i ndi cat ed on t he cont r act  document s.   Use t he f aci l i t y  User  r oom 
number s and r oom names f or  al l  syst em f unct i ons,  appl i cat i ons sof t war e,  
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and as- bui l t  document at i on.

3. 3. 2   I nt er f aces and I nt er connect i ons

a.   Coor di nat e and def i ne t he det ai l s of  al l  i nt er f aces and 
i nt er connect i ons wi t h ot her  syst ems and equi pment  as speci f i ed 
her ei n.   I ncl ude a det ai l ed def i ni t i on of  al l  el ect r oni c and physi cal  
i nt er f ace r equi r ement s,  i nt er f ace pr ot ocol s,  and physi cal  demar cat i on 
poi nt s,  donor  f r equenci es,  donor  s i gnal  l evel s and i nj ect i on l evel s 
f or  di r ect l y coupl ed syst ems.   Pr ovi de det ai l s as par t  of  Dr awi ngs and 
Dat a submi t t al s.

b.   I ncl ude t he f ol l owi ng i nt er f aces and connect i ons:

( 1)   Fi r st  Responder  Tr unked Radi o

3. 3. 3   Cer t i f i cat es and Aut hor i zat i ons

Pr ovi de cer t i f i cat e of  aut hor i t y and/ or  oper at i onal  aut hor i t y f r om t he 
l i censee of  al l  i ndi v i dual  ser vi ces ut i l i z i ng t hi s Syst em.   I ncl ude t he 
FCC st at i on i dent i f i cat i on i nf or mat i on,  det ai l s of  f r equency,  power ,  and 
modul at i on,  and a speci f i c  aut hor i t y t o oper at e a di st r i but i on and/ or  
r ebr oadcast  syst em on sai d f r equency at  t he pr oj ect  l ocat i on,  any 
r est r i ct i ons i n oper at i ng condi t i ons,  l evel s,  emi ssi ons or  ot her  
condi t i ons,  and i ssued i n t he name of  t he f aci l i t y  wi t h a poi nt  of  cont act  
at  t he Li censee.

3. 4   I NSTALLATI ON

3. 4. 1   Gener al

a.   Pr ovi de i nst al l at i on as i ndi cat ed and speci f i ed,  and i n accor dance 
wi t h acknowl edged i ndust r y and pr of essi onal  st andar ds and pr act i ces,  
and t he Manuf act ur er ' s i nst r uct i ons.

b.   Compl y wi t h t he r equi r ement s of  NFPA 70,  [ NFPA 72, ]  [ NFPA 1221, ]  [
NFPA 99, ]  and TI A- 569.

c.   Onl y t he I nst al l er  as qual i f i ed i n Par agr aph QUALI TY ASSURANCE,  
subpar agr aph I nst al l er  Qual i f i cat i ons,  i s  per mi t t ed i nst al l  and 
connect  al l  equi pment  and syst em cabl i ng.

d.   Mai nt ai n onsi t e a super vi sor  dur i ng t he ent i r e i nst al l at i on as 
qual i f i ed i n Par agr aph QUALI TY ASSURANCE,  subpar agr aph I nst al l er  
Qual i f i cat i ons.

e.   Pr ovi de al l  t ool s and equi pment  needed t o i nst al l  t he syst em.

[ f .   Compl y wi t h t he r equi r ement s of  Sect i on 26 05 48 SEI SMI C PROTECTI ON OF 
ELECTRI CAL SYSTEMS. ]

3. 4. 2   Equi pment  I nst al l at i on

a.   Pr ovi de appr opr i at e wat er pr oof  gasket s f or  equi pment  i nst al l at i ons i n 
exposed ar eas.

b.   Locat e equi pment  wher e i ndi cat ed on t he dr awi ngs or  wher e i ndi cat ed i n 
t hi s speci f i cat i on sect i on.   Mount i ng of  syst em component s i n any r oom 
ot her  t han a Comm Room or  above f i ni shed cei l i ngs i s not  accept abl e 
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wi t hout  wr i t t en aut hor i zat i on by t he Cont r act i ng Of f i cer .

c.   Rack mount  syst em component s.   Fl oor  mount ed equi pment  i s pr ohi bi t ed.

d.   I nst al l  equi pment  f i r ml y secur ed i n pl ace,  pl umb,  squar e,  and l evel .

e.   Pr ovi de adequat e equi pment  vent i l at i on and adequat e equi pment  
accessi bi l i t y  f or  ser vi ce and r epai r .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Not e:   I ndi cat e ant enna l ocat i ons and condui t  
pat hway on t he cont r act  dr awi ngs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

f .   Pr ovi de r oof  condui t  penet r at i on f or  ant enna pat hways[ ,  i ncl udi ng GFGI  
ant enna pat hways] .   [ Locat e penet r at i ons at  ant enna l ocat i ons as 
i ndi cat ed on t he dr awi ngs. ]

3. 4. 3   Syst em Cabl i ng I nst al l at i on

I nst al l  syst em cabl i ng usi ng t he appr oved qual i f i ed i nst al l er  i n 
accor dance wi t h NFPA 70.   I nst al l  cabl es wi t hout  k i nks,  shar p bends or  
def or mat i ons or  abr asi ons as r ecommended by t he cabl e manuf act ur er .   
I nst al l  cabl e i n cabl e t r ays,  condui t s,  and boxes as i ndi cat ed.   
Coor di nat e t he syst em cabl e r out i ng wi t h ot her  cabl e r out i ng of  ot her  
syst ems t o ensur e t hat  t her e wi l l  be no i nt er f er ence t hat  wi l l  adver sel y 
af f ect  t he per f or mance of  t hi s syst em of  any ot her  speci f i ed or  GFGI  
syst em.   The Syst em I nt egr at or  i s r esponsi bl e t o not i f y t he Cont r act i ng 
Of f i cer  of  any r out i ng conf l i c t s pr i or  t o pl acement  of  cabl e.   Pr ovi de 
f i r est oppi ng wher e penet r at i ons ar e r equi r ed i n r at ed f l oor s,  wal l s,  or  
cei l i ngs i n accor dance wi t h Sect i on 07 84 00 FI RESTOPPI NG

3. 4. 4   Gr oundi ng

Gr ound equi pment  encl osur es and al l  ot her  non- cur r ent  car r y i ng exposed 
met al  par t s of  el ect r i c equi pment .

3. 5   AC POWER CONNECTI ONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Not e:   Coor di nat e el ect r i cal  c i r cui t  r equi r ement s 
wi t h t he pr oj ect  el ect r i cal  engi neer .   For  medi cal  
f aci l i t i es,  coor di nat e br anch ci r cui t  connect i on 
r equi r ement s wi t h UFC 4- 510- 01,  NFPA 70 Ar t i c l e 517,  
and NFPA 99.   Show al l  br anch ci r cui t  connect i ons on 
t he el ect r i cal  dr awi ngs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

AC power  f or  al l  equi pment  must  be ci r cui t ed t o t he [ el ect r i cal  syst em]  
[ emer gency syst em]  [ l i f e saf et y br anch]  i n accor dance wi t h NFPA 70 [ , ]  [
NFPA 72, ]  [ and]  [ NFPA 99] .

[ Connect  t he syst em t o t he essent i al  el ect r i cal  syst em l i f e saf et y br anch 
as i ndi cat ed on t he dr awi ngs.   ] [ The Syst em I nt egr at or  i s r esponsi bl e f or  
coor di nat i ng t hat  t he act i ve syst em component s ar e pr ovi ded wi t h r equi r ed 
br anch ci r cui t s. ]   The Syst em I nt egr at or  i s r esponsi bl e coor di nat i ng any 
ot her  power  r equi r ement s t o act i ve devi ces wi t h t he Cont r act i ng Of f i cer  as 
necessar y wher e adequat e c i r cui t s ar e not  i ndi cat ed on t he cont r act  
dr awi ngs.
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3. 6   TRANSMI SSI ON LI NE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Not e:   I ndi cat e condui t  pat hway t o r oof  on t he 
cont r act  dr awi ngs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  t r ansmi ssi on l i ne( s)  t o t he r oof  i n t he i ndi cat ed pat hway,  wi t h 
t he out er  conduct or  and l i ght i ng ar r est or  gr ounded t o t he i ndi cat ed 
gr oundi ng syst em i n accor dance wi t h NFPA 70 and NFPA 780.   Pr ovi de any 
addi t i onal  gr oundi ng r equi r ed.

3. 7   I NSTALLATI ON SETUP

Make al l  adj ust ment s as necessar y t o set up t he syst em t o f unct i on i n 
accor dance wi t h speci f i c  user  r equi r ement s f or  t he over al l  syst em.

3. 8   FI ELD QUALI TY CONTROL

3. 8. 1   I nspect i on,  Test i ng and Val i dat i on

a.   Pr epar e and submi t  an Accept ance Test  Pl an t hat  i ncl udes t he 
r equi r ement s of  t hi s Sect i on.   I ncl ude st ep- by- st ep pr ocedur es and t he 
expect ed r esul t s t o demonst r at e syst em compl i ance wi t h t he 
r equi r ement s of  t hi s speci f i cat i on.   I ncl ude t est s def i ned i n t he 
Manuf act ur er ' s i nst al l at i on i nst r uct i ons;  l i s t  of  al l  t est  equi pment  
t o be used,  i ncl udi ng dat a i ndi cat i ng t hat  cal i br at i on of  t he t est  
equi pment  i s cur r ent ;  t est  dat a sheet s;  and names and qual i f i cat i ons 
of  t he per son( s)  who wi l l  per f or m t he t est s.   [ Coor di nat e t he Test  
Pl an wi t h t he Commi ssi oni ng Pl an as speci f i ed. ]

b.   Fur ni sh r equi r ed t est  equi pment ,  t ool s,  consumabl e suppl i es,  and 
t echni cal l y qual i f i ed and l i censed per sonnel  t o per f or m i nspect i ons,  
t est i ng and val i dat i on of  t he i nst al l ed syst em.   Al l  t est  equi pment  
must  be i n cur r ent  cal i br at i on and must  have a cur r ent  cal i br at i on 
cer t i f i cat i on.

c.   The Cont r act i ng Of f i cer  r eser ves t he r i ght  t o appr ove t he Syst em 
Cont r act or ' s choi ce of  t est i ng per sonnel ,  and,  upon r ej ect i on of  any 
t est i ng per sonnel  by t he Cont r act i ng Of f i cer  at  any t i me,  t he Syst em 
Cont r act or  i s r equi r ed t o r epl ace such t est i ng per sonnel  as soon as 
r easonabl y possi bl e.   Upon r equest ,  pr ovi de t he Cont r act i ng Of f i cer  
t he oppor t uni t y t o r evi ew t he qual i f i cat i ons of  each per son pr oposed 
f or  t est i ng wor k.

d.   Conduct  al l  i nspect i ons and t est i ng i n accor dance wi t h submi t t ed and 
appr oved qual i t y cont r ol ,  t est i ng [ and commi ssi oni ng pl ans]  and 
pr ocedur e,  and r equi r ement s speci f i ed her ei n.

e.   Not i f y Cont r act i ng Of f i cer  at  l east  30 days pr i or  of  any pl anned 
i nspect i on and t est i ng,  but  i n no case pr i or  t he Syst em I nt egr at or  
havi ng r ecei ved wr i t t en Gover nment  appr oval  of  t he submi t t ed t est  
pl ans,  i ncl udi ng pr ocedur es.

e.   Conduct  i nspect i on and t est i ng dur i ng nor mal  wor ki ng hour s wi t h pr i or  
not i ce t o t he Cont r act i ng Of f i cer  so as not  t o i nt er f er e wi t h or der l y 
wor k pr ocesses.
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f .   Al l ow i nspect i on by t he Cont r act i ng Of f i cer  of  al l  wor k and 
wor kmanshi p,  and wi t nessi ng of  Syst em I nt egr at or  per f or med 
i nspect i ons,  syst em r eadi ness checks,  i nt egr at ed per f or mance t est i ng,  
and accept ance t est i ng.

g.   Expose any wor k t hat  i s  encl osed or  conceal ed bef or e bei ng i nspect ed 
and t est ed and r est or e t o t he or i gi nal  condi t i on af t er  i nspect i on and 
t est i ng.

h.   Submi t  r esul t s of  each i nspect i on and t est  i n el ect r oni c and har d copy 
f or mat  t o t he Cont r act i ng Of f i cer .

3. 8. 2   Per i odi c I nspect i on and Test i ng

The Cont r act i ng Of f i cer  r eser ves t he r i ght  t o i nspect  and t est  al l  wor k 
and wor kmanshi p at  any and al l  t i mes dur i ng pr epar at i on and i nst al l at i on.
The Cont r act i ng Of f i cer ,  i n hi s or  her  sol e di scr et i on,  may r ej ect  
def ect i ve wor k and wor kmanshi p and r equi r e i t s cor r ect i on.   The Gover nment  
r i ght  t o i nspect ,  t est ,  and r ej ect ,  or  i t s  f ai l ur e t o exer ci se such r i ght ,  
as pr ovi ded her ei n,  must  i n no way di mi ni sh t he Syst em I nt egr at or ' s dut y 
t o i nspect  and r ej ect  wor k as necessar y t o compl y f ul l y  wi t h t he 
r equi r ement s of  t he cont r act  document s.

Li censee' s who have gr ant ed per mi ssi ons ar e r esponsi bl e f or  t hei r  
f r equenci es oper at i ng wi t hi n t hei r  l i cense.   Li censee' s ar e r esponsi bl e 
f or  i nspect i ons f or  t hei r  oper at i ng s i gnal s and have t he r i ght  t o r evoke 
per mi ssi ons at  any t i me.

3. 8. 3   Syst em Readi ness Checks

Pl ace t he syst em i nt o compl et e wor ki ng or der  i n f ul l  compl i ance wi t h 
speci f i ed r equi r ement s,  syst em appl i cat i on desi gn,  and al l  set up 
r equi r ement s,  i ncl udi ng r equi r ement s l i s t ed i n t he Li censee' s Aut hor i t y t o 
t he Faci l i t y ,  pr ogr ammi ng and adj ust ment s pr i or  t o t he st ar t  of  syst em 
t est i ng and val i dat i on.   Per f or m syst em r eadi ness checks t o cer t i f y t hat  
t he syst em i s r eady f or  t est i ng and val i dat i on.

3. 8. 4   I nt egr at ed Per f or mance Test i ng

Per f or m al l  necessar y per f or mance t est i ng of  i nt er oper abi l i t y  of  t he 
t el ecommuni cat i ons syst ems wi t h each ot her ,  and wi t h ot her  bui l di ng 
syst ems.   Such t est i ng i s t o demonst r at e f ul l  i nt egr at i on and/ or  i nt er f ace 
of  syst ems and t o demonst r at e t hey f unct i on as a compr ehensi ve syst em 
wher e necessar y.

3. 8. 5   Fi nal  I nspect i on and Accept ance Test i ng

3. 8. 5. 1   Gener al  Requi r ement s

a.   Af t er  i nst al l at i on has been compl et ed,  and syst em r eadi ness checks and 
i nt egr at ed per f or mance t est i ng have been successf ul l y compl et ed,  
not i f y t he Cont r act i ng Of f i cer  t hat  t he syst em i s r eady f or  f i nal  
i nspect i on and accept ance t est i ng.   Conduct  f i nal  i nspect i on and 
accept ance t est s i n accor dance wi t h t he appr oved Test  Pl an [ and 
Commi ssi oni ng Pl an] ,  and t he pr oj ect  schedul e.

b.   Dr af t  as- bui l t  syst em dr awi ngs,  and oper at i ng and mai nt enance manual s 
must  be made avai l abl e by t he Syst em I nt egr at or  f or  use dur i ng 
per f or mance of  f i nal  i nspect i on and accept ance t est i ng.   Fi nal  
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i nspect i on or  accept ance t est i ng wi l l  not  be schedul ed nor  per f or med 
wi t hout  t hi s document at i on.

b.   Upon successf ul  compl et i on of  f i nal  accept ance t est s,  and 30 cal endar  
days of  consecut i ve oper at i on i n accor dance wi t h speci f i ed 
r equi r ement s wi t hout  t he occur r ence of  any maj or  mal f unct i ons,  submi t  
t he f i nal  accept ance t est  r epor t ,  i ncl udi ng cer t i f i cat es of  compl i ance 
and cer t i f i cat e( s)  of  Li censee Aut hor i t y wi t h Li censee i nspect i on 
r epor t  st at i ng t hat  al l  speci f i ed r equi r ement s and condi t i ons have 
been sat i sf i ed.  The ef f ect i ve dat e f or  compl et i on of  t he f i nal  syst em 
accept ance wi l l  be t he dat e when t he syst em has sat i sf i ed t he 30 days 
of  oper at i on wi t hout  a maj or  mal f unct i on as speci f i ed above.

3. 8. 5. 2   Accept ance Test  Pr ocedur e

a.   Pr ovi de f i nal  accept ance t est s t hat  demonst r at e t hat  t he syst em 
oper at es i n f ul l  accor dance wi t h al l  speci f i ed r equi r ement s,  syst em 
appl i cat i on desi gn,  and user  set up r equi r ement s f or  t he syst em.   
Demonst r at e t hat  each syst em oper at i ng mode per f or ms as r equi r ed by 
oper at i on of  each i ndi v i dual  syst em component  under  nor mal  or  
s i mul at ed nor mal  syst em condi t i ons.

b.   I ncl ude t he f ol l owi ng t est s,  at  a mi ni mum:

( 1)   Oper at i on under  ac power  f ai l ur e condi t i ons.   I ncl ude 
demonst r at i on of  UPS capabi l i t y  under  nor mal  power  l oadi ng 
condi t i ons,  and oper at i on under  emer gency power  condi t i ons.

( 2)   Si gnal  qual i t y under  wor st - case l oadi ng condi t i ons of  l ow vol t age 
power  suppl i es.

( 3)   Oper at i on of  el ect r oni c super vi s i on c i r cui t r y.

( 4)   Oper at i on of  100 per cent  of  al l  component s.

( 5)   Al l  i nt er f ace f unct i ons.

( 6)   Pl ace and t est  devi ces f r om i nsi de t he f aci l i t y  t o ot her  mobi l e 
devi ces wi t hi n t he f aci l i t y .    Pl ace and t est  devi ces f r om i nsi de 
t he f aci l i t y  t o ot her  mobi l e devi ces out si de t he f aci l i t y .   Pl ace 
and t est  ot her  devi ces f r om out si de t he f aci l i t y  t o ot her  mobi l e 
devi ces i nsi de t he f aci l i t y .   Per f or m each i nsi de/ out si de t est  a 
mi ni mum of  t en t i mes f r om var i ous poi nt s sel ect ed by t he 
Cont r act i ng Of f i cer  t o demonst r at e compl et e cover age t hr oughout  
t he f aci l i t y .

( 7)   A t est  wi l l  be consi der ed as passed i f  t he devi ce successf ul l y 
connect s and message i s t r ansf er r ed wi t hout  er r or .   A pass r at e of  
100 per cent  i s r equi r ed.

( 8)   Sweep t est  al l  coaxi al  cabl es f or  al l  f r equenci es t he syst em i s 
capabl e of  t r ansmi t t i ng whet her  or  not  i n ser vi ce.

c.   I ncl ude t est i ng equi pment  f or  f r equency and si gnal  st r engt h t est i ng.

3. 8. 6   Cor r ect i ve Act i on f or  Rej ect ed Wor k

a.   Cor r ect  al l  def i c i enci es and anot her  r e- t est  as necessar y t o 
demonst r at e compl i ance wi t h al l  r equi r ement s t o t he Cont r act i ng 
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Of f i cer .

b.   Compl et e al l  cor r ect i ve act i on wi t hi n a r easonabl e t i me consi st ent  
wi t h pr oj ect  schedul es and accept abl e t o t he Cont r act i ng Of f i cer .

c.   I f ,  af t er  30 cal endar  days f r om t he st ar t  of  accept ance t est i ng,  t he 
syst em or  any equi pment  component  t her eof  f ai l s  t o demonst r at e 
compl et e and pr oper  per f or mance,  t he Gover nment  r eser ves t he r i ght  t o 
r et ur n t he t ot al  syst em or  any equi pment  component  t o t he Syst em 
I nt egr at or .   The Syst em I nt egr at or  i s r equi r ed r ef und al l  cost s 
t her eof  t o t he Gover nment  and t o i ndemni f y t he Gover nment  f r om 
damages,  cost s,  and expenses i ncur r ed i n connect i on wi t h such act i v i t y.

d.   The Gover nment  r et ai ns absol ut e cont r ol  of  t he act ual  dat e of  r et ur n 
of  any r ej ect ed syst em or  equi pment  component .   The Gover nment  
r eser ves t he r i ght  t o cont i nue t o ut i l i ze such syst em and equi pment  
unt i l  t he act ual  dat e of  r emoval .

3. 8. 7   Accept ance Test  Repor t

Pr ovi de t est  r epor t s i n bookl et  f or m wi t h wi t ness s i gnat ur es ver i f y i ng 
execut i on of  t est s.   I ncl ude physi cal  r out i ng and a t est  r epor t  f or  each 
cabl e f r om t he i nst al l ed out l et  t o t he mai n t er mi nat i on poi nt .   Submi t  
t est  r epor t  wi t hi n 14 days af t er  compl et i on of  t he t est i ng.

3. 8. 8   War r ant y Per i od I nspect i on and Test i ng

Obser ve t he syst em i n oper at i on at  t he end of  t he 4t h and 9t h mont hs af t er  
t he t i me of  accept ance and r e- conduct  accept ance t est s t o demonst r at e t hat  
syst em i s cont i nui ng t o per f or m as speci f i ed.   Coor di nat e wi t h t he 
Cont r act i ng Of f i cer .   The Cont r act i ng Of f i cer  and a Cust omer  
Repr esent at i ve r eser ve t he r i ght  t o par t i c i pat e i n t hi s act i v i t y.   I ncl ude 
i nt er vi ews of  user s t o det er mi ne i f  t he syst em i s sat i sf y i ng speci f i ed 
r equi r ement s and t hat  t r ai ni ng i s adequat e.   Pr ovi de wr i t t en r epor t  of  
r esul t s t o t he Cont r act i ng Of f i cer .   Dur i ng t he 11t h mont h of  oper at i on,  
r e- i nspect  and r et est  t he syst em t o i dent i f y and cor r ect  any def i c i enci es 
pr i or  t o t he end of  t he war r ant y per i od.   A [ medi cal ]  f aci l i t y  Gover nment  
r epr esent at i ve r eser ves t he r i ght  t o wi t ness t hi s pr ocedur e.   Make al l  
cor r ect i on act i ons necessar y.   Pr ovi de wr i t t en r epor t  of  r esul t s t o t he 
Cont r act i ng Of f i cer .

3. 9   CLOSEOUT ACTI VI TI ES

3. 9. 1   Tr ai ni ng Pl an

a.   Devel op and submi t  a Tr ai ni ng Pl an f or  appr oval  by t he Cont r act i ng 
Of f i cer .   The t r ai ni ng pl an must  descr i be t he t r ai ni ng t o be 
pr ovi ded.   The Tr ai ni ng Pl an must  i ncl ude,  but  not  be l i mi t ed t o t he 
f ol l owi ng i t ems:

( 1)   Descr i be t he oper at i on and mai nt enance t r ai ni ng pr ogr ams,  and 
i nst r uct i onal  mat er i al s t o be pr ovi ded.

( 2)   As coor di nat ed wi t h t he user ,  def i ne t he number  of  st af f  member s 
t hat  wi l l  be expect ed t o at t end each t r ai ni ng sessi on,  and t he 
cl assr ooms t o be used f or  on- si t e t r ai ni ng.

( 3)   Fur ni sh t he i dent i t y and qual i f i cat i on of  t r ai ni ng i nst r uct or s,  
and t he i nst r uct i onal  schedul es f or  al l  c l asses.
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b.   Pr ovi de t r ai ni ng t o t he Faci l i t y  st af f  i n accor dance wi t h t he appr oved 
Tr ai ni ng Pl an.

3. 9. 2   Gener al  Pr epar at i ons

Dur i ng t he week pr i or  t o t he st ar t  of  t r ai ni ng f or  any syst em,  check t he 
syst em t o assur e t hat  i t  has been successf ul l y commi ssi oned and accept ance 
t est ed,  and i s i n f ul l - speci f i ed oper at i on condi t i on.

3. 9. 3   Tr ai ni ng Per sonnel

a.   Fur ni sh qual i f i ed f act or y t r ai ned or  cer t i f i ed i nst r uct or s t o t r ai n 
desi gnat ed Faci l i t y  st af f  i n t he oper at i on and mai nt enance of  t he 
pr ovi ded syst em.

b.   The Cont r act i ng Of f i cer  r eser ves t he r i ght  t o appr ove t he Syst em 
I nt egr at or ' s choi ce of  t r ai ni ng per sonnel ,  and,  upon r ej ect i on of  a 
t r ai ner  by t he Cont r act i ng Of f i cer  at  any t i me,  t he Syst em I nt egr at or  
must  i mmedi at el y r epl ace such t r ai ner s.   Upon r equest ,  t he Syst em 
I nt egr at or  wi l l  pr ovi de t he Cont r act i ng Of f i cer  t he oppor t uni t y t o 
r evi ew t he qual i f i cat i ons of  each pr oposed t r ai ner .

3. 9. 4   Tr ai ni ng I nst r uct i ons

I ncl ude al l  speci f i ed per f or mance and capabi l i t i es of  t he syst em i n t he 
t r ai ni ng i nst r uct i ons,  and al l  of  t he i t ems cont ai ned i n t he oper at i on and 
mai nt enance manual s.   I n addi t i on,  i ncl ude pr event i ve mai nt enance,  r out i ne 
mai nt enance,  r epai r  and t r oubl eshoot i ng pr ocedur es.

3. 9. 5   Tr ai ni ng Mat er i al s and Recor di ngs

Fur ni sh al l  t r ai ni ng mat er i al s and handout s.   Pr ovi de t he quant i t y needed 
f or  al l  of  t he Faci l i t y  mai nt enance t echni c i ans,  oper at i ons and user  st af f  
t hat  wi l l  r ecei ve t r ai ni ng.  Pr ovi de [ Si x] [ _____]  copi es of  al l  s t andar d 
t r ai ni ng medi a,  such as v i deo r ecor di ngs,  CDs,  and DVDs,  t hat  ar e 
avai l abl e f r om t he Manuf act ur er  t o t he Cont r act i ng Of f i cer .   [ Pr ovi de f our  
copi es of  v i deo r ecor di ngs of  onsi t e t r ai ni ng sessi ons t o t he Cont r act i ng 
Of f i cer .   Thi s wi l l  be a coor di nat ed ef f or t  bet ween t he Syst em I nt egr at or  
t r ai ni ng st af f  and t he Faci l i t y  educat i on depar t ment  st af f . ]

3. 9. 6   Onsi t e Tr ai ni ng Pr ogr ams and Requi r ement s

Pr ovi ded al l  t r ai ni ng onsi t e t o al l  Faci l i t y  st af f  as r equi r ed t hr oughout  
t he cont r act  and war r ant y per i od t o t r ai n oper at i ons and mai nt enance st af f  
f or  t he pr ovi ded syst em.   I ncl ude t wo t r ai ni ng cour ses,  one f or  
mai nt enance t echni c i ans,  and one f or  user  and oper at i ons st af f .   I ncl ude 
cl assr oom t r ai ni ng and f i el d t r ai ni ng.   Fi el d t r ai ni ng f or  Faci l i t y  st af f  
wi l l  t ake pl ace i n t he ar ea wher e t he st af f  wi l l  be wor ki ng.   Coor di nat e 
c l assr oom t r ai ni ng wi t h t he Cont r act i ng Of f i cer .   Conduct  mul t i pl e 
i nst r uct i onal  uni t s f or  each onsi t e cour se on a t hr ee shi f t ,  seven days a 
week basi s as r equi r ed t o t r ai n al l  st af f  dur i ng t hei r  nor mal  on- dut y 
wor ki ng hour s.   The Cont r act i ng Of f i cer  wi l l  desi gnat e qual i f i ed per sonnel  
t o be i nst r uct ed i n t he oper at i on and mai nt enance of  each syst em,  schedul e 
i nst r uct i onal  sessi ons,  and pr ovi de sui t abl e onsi t e i nst r uct i on f aci l i t i es.

3. 9. 7   User  and Oper at i onal  St af f  Tr ai ni ng

Comment s user  and oper at i onal  st af f  t r ai ni ng at  a t i me accept abl e t o t he 
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Cont r act i ng Of f i cer  and near  t he t i me t he syst em i s schedul ed f or  
oper at i onal  use by t he Faci l i t y  st af f .   Pr ovi de cl assr oom i nst r uct i ons f or  
al l  Maj or  Funct i onal  Component s of  t he syst em,  and f i el d i nst r uct i ons i n 
each ar ea wher e equi pment  i s i nst al l ed.   Ni ne mont hs af t er  t he syst em i s 
i nst al l ed and accept ed by t he Gover nment ,  pr ovi de r ef r esher  coer ce t o t he 
user  and oper at i onal  st af f .

3. 9. 8   Techni c i an Tr ai ni ng

Bef or e t he syst em i s t ur ned over  t o t he Gover nment  f or  oper at i onal  use,  
pr ovi de t r ai ni ng f or  mai nt enance t echni c i ans desi gnat ed by t he Cont r act i ng 
Of f i cer .   Pr ovi de t he number  of  i nst r uct i onal  hour s necessar y t o cover  al l  
aspect s of  syst em set up,  pr ogr ammi ng,  oper at i ons,  pr event i ve mai nt enance,  
r out i ne mai nt enance,  r out i ne r epai r ,  and t r oubl eshoot i ng pr ocedur es f or  
t he syst em as i nst al l ed.   Ni ne mont hs af t er  t he syst em i s i nst al l ed and 
accept ed by t he Cont r act i ng Of f i cer ,  pr ovi de a compr ehensi ve r ef r esher  
cour se cover i ng t he f i nal  conf i gur at i on f or  t he syst em.   Pr ovi de 
t echni c i an t r ai ni ng on si t e and f ocus on f ai l ur e di agnosi s and f i el d 
r epai r .

3. 9. 9   PROTECTI ON

Do not  per manent l y i nst al l  i t ems t hat  can be easi l y st ol en,  such as 
deskt op comput er  and moni t or  equi pment ,  unt i l  such t i me as t he Syst em 
I nt egr at or  has been not i f i ed by t he Cont r act i ng Of f i cer  t hat  t he f aci l i t y  
i s  secur ed.

3. 9. 10   CLOSEOUT DOCUMENTATI ON

a.   Pr epar e and submi t  al l  document s as r equi r ed.

b.   Mai nt ai n a r ecor d of  al l  mai nt enance and r epai r ,  i ncl udi ng subsequent  
f i el d st r engt h r eadi ngs,  per f or med dur i ng t he war r ant y per i od and 
submi t  t he r ecor d at  t he end of  t he war r ant y per i od.

        - -  End of  Sect i on - -
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