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By Kevin Nida, Los Angeles City Fire Department

Radios: What we really need
The facts about P-25 Digital and Trunked Radio
Systems for the fire service

¥

“The safest network for firefighters is one that uses analog

repeated and analog simplex channels as part of it
and not a fully trunked or digital system”.

Ha:hg round: Thee has besn a lot of cor froversy wath
Dugital and Trunked radio systems and how o use them, or not 1o use
them in 1he fire sarvice. CS5FA developed an ad-hoc committee of fire
serice communications professionals’ that gathered a lot of data, and
threugh their exgerience and corsultation with professional communica
tions engineers, have developed the 16 CSFA Digial Radia "Watch
Quts”, The first s “watch outs” pertain 10 comentional radio systems
The niext ten “watch outs” pertain 1o trunked radio systems. Some of the
“watch auts” are the same for conventional and runked systame, CSFA
provided a presemtation 10 the ARCD P=25 Uer Neede Committee an

ey

August 14, 2009 mn Las Vegas st prior to the APCO conterence
C5FA has akko made requests 1o make thiz presentatson o the
International \Wireless Communications Expo attendees and others
We will ba presenting at Firehowse \orld in San Diego as well, The
irtent of these wateh outs and this aiticle is 10 better educate the fire
service community and radio system consultants, designers and politi
dans of what the fire service needs and the ramifications if these
watch guts are not follpwed

To hefp the less "radis limerate®, 3 corventional radic system s
ore channal, one conversation. Picture a hank teller line with one
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customer kne per teller, For the Calitorma readers, CA White 1 15 a con-
ventional channel in what 15 a convenbional radio system. A trunked
fadin system s made up of a grioip of channek that are computer con-
troflad by & separate “data channel”™ that steers the base, mobile and
portable radios 1o the carrect talk-group.  Think of “trunked® &s one
long line of customers waiting for several tellers with a “controller”
tedler placirg the customers in the next ausilable line

A tak-group i 2 virtual dhanng created Dy the “computer contioller” 2nd a
human systemn adminkiraton Inotherwonds, a wunksd radio system madmizes
pactrum effiercy and alioves mons than one wiual channsl per realibbysical fre-
quancwchannal. A 10 channel tunked sysem theonetically could have 100 talk-
qgroups chang 100 goups of users their oan "channel™. A 10 channal trunied
systerm can only handle nine simultanecus corversations, with ore dhannel being
held back foe data

A 10 dhannel conventional radio system only has 10 channels, no
talk groups and can only handie 10 simuhaneous conversations. The
riain benefit to trunking i5 spectrum efficdiency. The main benefit 1o 2
comventional radic system is no computerized controller and no system
administrator |5 needed. Spedal fiemaeare s alsa neadad 1o operate an
a trunked radio system along with speahc rado authonzation and
additinnal cost far the trunking fimmaare

Comentional for fireground operations 15 more reliable and kesps
the system much simpler.  Local Firefighter Assodation boards ar their
appointees need 10 participate in the development of & new radio sys-
tem to ensure that the 16 C5FA Watch cuts are implemented as part of
the system design. Once the system i desgned, it may be too l3le or
too costly 10 fix the problems.
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Cover Feature

Six CSFA P-25 Digital Conventional
Radio Watch Ouls

1. The DAQ [digital audio quality) standard of 3.4 {at the street-
|ewel) dops not penetrate deep enough into structures or under ground
in unpredictable surroundings to provide effective communications
DAQ 3.4 5 what mast systems are designed o0 Systems designed
abowe DAG 3.4 makes a new systam exiramaly expensive. bost sye-
tems cover 95% above ground in thair design. As you know, firefight-
&5 go into the 5% above ground where no one else goes and we go
wel below street bevel routinely o basements, subterramnean garages,
LUI!IIH'.-."'\'J SpAdCe rescues, elc

Adequate analog repeated and simelexstall arcund channels are
necessary for the firefighter’s working environment. Some consultants
have recommended “Leaky cable”, but it is costly for mew construction
and it s not practical to install in every building, parking structure and
hasement that is pre-existing. Many cithes have lncal ardinances requir-
ing leaky rabde for news constroction.  Leaky cable works well until it
loses poweer. N bullding power B cut, or the UPS to the amplifier s lost,
all signal is lost potentially leaang the firelighters stranded without
communications to the command post

2. Simultaneous transmitting on digital redios on the same chan-
mel may result in radio traffic not being received. Simubtaneous trans-
mitting on analag radios have a better chance of sucdesstul commini-
cation, Some communication at the commiand post or between fine-
fighters 5 better than none. 'When two digital signals collide, no sig-
nal is heard bacause the digital stream k& interrupted.  bwo analog sig-
nals collide, interference is heard, signaling the command post and oth-
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ers that there 15 someane at2mpting o Transmil.

Cirz-ground background neis2, low redio wolumes and high nois= l2y-

als ara cormar ceuses for acoidsrtal simultznecus transmiting
Simubianeous transmitting is unavoidzbla in our profession. Firefignters
are tadght o svcid simultanecus Transmittg, but it stll oocours,

2. Sockoround noise such as sirens, fire orgine cumps, motcized

sawes, anc PASS covices may ceuss audio distartion resLiing ir unintelli

gilblz mossages.

High background noisz (5 unaveidaske in cur profession, Some ton

sultarts nzvs reported that this is no longser anossae, bt ©is. APCO

along with KA rontirne 1o identi®y potental soluticns

In lay terms,

the micronroeessor weoenden) o the radio carnot abeays dislingosh

Eelwesn The fwrnar soke ard Backgroaed rnoise,

b be kgrenaried

s corilimes e ropmonessor and caiees b Boman weocs la be
urirnelligile This b sUlld caren, gnd serous problem, Using 20 ong-
log char nel resolved this issLe, Ref, MTIA Technical Rzoom TR-08-453

than analog signals sspecially when the "pickst fencing”

&, Weak andior intermittent dizitzl sigrzls take longer 1o deccde
phenzme-

non QCCurs,

erane quizkly

“Picket=fercing ™ mcours when a radia signsl gaes in and out of cow-
ragire lacking through 2 picket fence whre cerny dowe-

en down & sireat. vou car make ous what s on the otber side of the
picket fence, but you carnot oet all of the detail. The same phanome-
pron areurs with anslag rodio. wWith digital radiz, because e voooader
has to detect wheoather 1z signal is analog o digizal. it takes millisco
cinds 1o decsd s the signal praparly 2nd sond it 12 the scooker F pickot
Tenong oocurs with a digital radio. you will cnly hear Sigital gicocerish

and wil not pe able 1o ke ol 2nything nmeligible.

Lzirg ar ana-

Iy char rel rasolven this iecie.

5. Digral gignas srop off soddsely n frincde ateas 3¢ anpated to

artaliag aanals which have ever inoreasing beels ol slale bl the signel
I
Tulvars os L provides g salaly buller Lo know when ey are aporosdr-
ing e end of radic wowerzoe, Firelighlers uss slalic d selely indialor
of how for to go into a building or inte badk courmry befare lasing all
comminicatizns, This 5 a centroversizl szue. The zhzrt below shows
thzt the dicital thresho'd is l2:5 then analog, thos cropzing oft sooner
HiEn analsg and more acruptly

v Digplal sigrals drecegerg ofT smibaenly s 3 eesl proskilem for Tire-

Viice
Quality
A
' Analogue
Digital —a1 11" old
Threshold P

Digital

nires, corfined spaces =nd ousice

Coverage Distance

6. Firefighters ofz2rn operate while in hafzental positione in stroc-
oreater Sli_'I‘Fl s poclre N these

situations than -n a radio in 3 verizal position baing operates from the

hip or chest oacke: of 5 fiedighter

Wnile an & dinital natwark, cover-

age may o= accentable while standing ouside the owlding, but upon
erilry, o entry and getting iniz g horizoral firefiahtng goston, he sg-
ral ay abructhy be lost o dissorted

14 .

Switch to 2 prodetermoned corwenticnal analosg repcated channe
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with simplex cepability BEFZRE ertzring an area with thess situzticr-
al ssues  Consider using enalwg simplex tirss if shor renge cormeuni-
cetimng 15 araptahle

10 CSFA P-25 Digital and
Trunked Radio Watch Duts

For the sake of the length of this articlz, Tronked watchouts 1) 2
3,4 & & ez the samc 23 correentionzl digital. e scoorated convor
tiznal digital wotzh ows frem crunked digital wanch outs to shsure
firetignters are aweare of the difference

el srdiress A Py Ngital ard Trunked Hartio Waten Duts
O, 4 AR & 10 m s secon el e articls

S Darstlisrr Tore eslenica boorlems aclival goera o and
rernairnr g A leorked sylem doss nel movde Tor divee | cormemurn-
cations whan the contrel chanrzl siungl s lest This is g crtical wsteh

-
Changing to a pre-determined
channel before entering the
structure is the best choice
most of the time,
I

cut This means that cammunication:s may be fine an the trunkad nat-
wenrk cutside the stoacturs. Hpon entry, it your radio lnses 1he conmeal
charned frememnbes The "eonmiale sellar” we Leed A0 a0 svamsle ear-
e vor racie wall slopr ogeraling aned maw Deege ALy, e jusl o
cale "ol ol range”. Al Hhis oo, o tan® ! Halk Ly amaore, Mees yo
need o chanae looa “diredl” charmzl, As we gl koo, chisnging
chiarmeds s detkness, o inar IDLE emdargoemen. s nol e idea) silue-
tian, Chenzing to @ pre-datarminsd charrel 2efore satering the
structure is the best choice mast of T12 time. Soms trunkad sysems
cenchanze you to 3 direst channel upon bosing the control chamnel on
atrurkzd system borvever, maw you Ee ssparated trom everysne efse
an tha ircdent. Anocher scenanin that s nat ancepoable

T- In deployed wikclana shebars while Being averrun oy fire,
Firefighters wh o lase the cormal charnal (ose all cossizilioy of comme-
aications. This case i3 e sarne 23 watch out w5, except it ooouns
when vou are in 3 deplayed shelwn and corrccts (tself upon leaving
the sheltzr, Coviously if wol Favs to deploy a sheltorn radio cormmun
CeTions may not beowour tirst concern, bt it evorgonzs racio starts
aanking that yoL a2 out of rarge ane some dire st cammuricatizng is
qzedad for 2 immecizte welsr Srop, yolr mestags 1o the aircraty, or
T yrur crew=mates 107 from yal will never be heas.

The SOLUTION far CSFA P-25 Digital and
Trumked Radia Watch Duts 1 through 7 is:

Swileh Lo pradetermined coneenticral arsley repeated oharmgl
with simolex cepability BEFORE ertzring en arsa with thess situgticn-
al iszues,

B. An Cemzrgeroy tigger” or N avday” talioroun repeater uo-
in« frequensy (the chanmel your portasle rado transeit to the
repeater and = onabls to ba rmomtaree at <he command post Ths
nzs hecomea & oroblemwhan 2 firefighterois in rado coverags, but may
fall througr the roof, or f8ll through e floor end suddenly inds
themselvas "o of renge”. wWithout g radio =1 e command past
that will receive the "uplog” freguoncy, wion the frofighter oressos
the mcrgensy buttan, 2ne the radic attemps 1o send 2 signal 1o e
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repeater and Det
at the e

ause the radio js out of range
the radio's call for help will

e dis-

not make it
patch CEner or

punh the nebwork 1o

srnmand pest Fﬂr more
information

up-knk frequency can be monitored at the k L

command post in the event the portable radio - ‘TlSlt:
cannot reach a repeater site. This will reguire 5
o radios 1o be monitored at the command
post, bt it gives the falien firsfighter the best

chance to get help

8. Loss of the contral channel an a trunk-
II'I'_| '-\.:‘I'-\.1|-'III elrmanates the use of the trunked
“amergency trigoer” or “Mayday” talkgroup
I 1he {I'elzg? ter loses the control chanmel an
a trdnked network, they lose all <ha of
l‘_l-_‘lrlg heard when callin q far help
SOLUTION: Emergency Trigger channels headsets
should e comenmional analog so the repeater
up-bnk frequency can bte monored at the -
coommand post in the event the portable radio p 1 lﬂterl:ﬂms
cannot reach a repeater site

10. The gosak o spectrum efficiency, . bone conductinn

trunking technology and cost savings 15 taking

proeity over Tiretightes safity.

ofighters are in a 2emo-fal profession t“terfaces
g communications is mission critical
135 no toderance for the "efficiency” of accessories

oY
trunking. Trunking s unsafe and napproaris

ate far some tactical fire operations

CSFA P-25 DIGITAL

WORKING GROUP SUMMARY
The C5F& P-25 working group under-

stancks the positive aftnbutes of the B-25 d

standard for wide-area dspatch, command E g r a t e

and some above ground tactical aoerations i 1 N € AT O N SY STEMS

This technology however does not abaays

work for the Fire Serace in all cases The

e that uses
analog repeated and analog simplex channels
as part of & and not a fully trunked systern
Most in-building communications 1o the local
command paost wall be enhanced by using
local repeanars, o directsinnpler operation 1o
communizate with the command post

The CSFA P-25 working group respectiul-
Iy recommended 1o the APCO P-25 standards
commitiee that the six C3FA P-25 Digial
Comentional Radio Watch Quts and 10 C5F4
P-25 Oigital and Trunked Radio Watch Ouls
be adopted and promulgsted in addibon 1o
the |AFCS P-25 Digilal Best Practices. Thas rec-
ammendation is working its way through the
ARCO process

The full power point presented 10 1the
|*..P':':| K
wehsite members section at wawocsfa net

satest netwiwk for firgfighters s o

Cuestions ahout this arbicle can be direct-

ed 10 kmidaBcsfa. net .‘
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