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Preface

This guide is intended for IT managers who need to determine how many Cisco 1000 series lightweight
access points are needed for a deployment and where they should be placed.

Organization

This guide is divided into the following sections:
e Deployment
e Determining Deployment Requirements
e Determining Deployment Strategy
e Example Basic Guidelines Process
e Optional Minimal Site Survey
e Cisco 1000 Series Lightweight Access Point Placement Guidelines

e Where to Go from Here

Conventions

This document uses the following conventions and symbols:

e

1? Means the following will help you solve a problem. The tips information might not be troubleshooting
or even an action, but could be useful information.

S

Note  Means reader take note. Notes contain helpful suggestions or references to materials not contained in
this manual.

A

Caution = Means reader be careful. In this situation, you might do something that could result equipment damage
or loss of data.

Deployment Guide: Cisco Aironet 1000 Series Lightweight Access Points
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Il Conventions

>

Warning  IMPORTANT SAFETY INSTRUCTIONS

This warning symbol means danger. You are in a situation that could cause bodily injury. Before you
work on any equipment, be aware of the hazards involved with electrical circuitry and be familiar
with standard practices for preventing accidents. Use the statement number provided at the end of
each warning to locate its translation in the translated safety warnings that accompanied this
device. Statement 1071

SAVE THESE INSTRUCTIONS

Waarschuwing BELANGRIJKE VEILIGHEIDSINSTRUCTIES

Dit waarschuwingssymbool betekent gevaar. U verkeert in een situatie die lichamelijk letsel kan
veroorzaken. Voordat u aan enige apparatuur gaat werken, dient u zich bewust te zijn van de bij
elektrische schakelingen betrokken risico's en dient u op de hoogte te zijn van de standaard
praktijken om ongelukken te voorkomen. Gebruik het nummer van de verklaring onderaan de
waarschuwing als u een vertaling van de waarschuwing die bij het apparaat wordt geleverd, wilt
raadplegen.

BEWAAR DEZE INSTRUCTIES

Varoitus ~ TARKEITA TURVALLISUUSOHJEITA

Tama varoitusmerkki merkitsee vaaraa. Tilanne voi aiheuttaa ruumiillisia vammoja. Ennen kuin
késittelet laitteistoa, huomioi sdhkdpiirien késittelemiseen liittyvit riskit ja tutustu
onnettomuuksien yleisiin ehkéisytapoihin. Turvallisuusvaroitusten kdsinndkset loytyvit laitteen
mukana toimitettujen kaédnnettyjen turvallisuusvaroitusten joukosta varoitusten lopussa nikyvien
lausuntonumeroiden avulla.

SAILYTA NAMA OHJEET

Attention  IMPORTANTES INFORMATIONS DE SECURITE

Ce symbole d'avertissement indique un danger. Vous vous trouvez dans une situation pouvant
entrainer des blessures ou des dommages corporels. Avant de travailler sur un équipement, soyez
conscient des dangers liés aux circuits électriques et familiarisez-vous avec les procédures
couramment utilisées pour éviter les accidents. Pour prendre connaissance des traductions des
avertissements figurant dans les consignes de sécurité traduites qui accompagnent cet appareil,
référez-vous au numéro de l'instruction situé a la fin de chaque avertissement.

CONSERVEZ CES INFORMATIONS

Warnung WICHTIGE SICHERHEITSHINWEISE

Dieses Warnsymbol bedeutet Gefahr. Sie befinden sich in einer Situation, die zu Verletzungen fithren
kann. Machen Sie sich vor der Arbeit mit Geridten mit den Gefahren elektrischer Schaltungen und
den iiblichen Verfahren zur Vorbeugung vor Unféllen vertraut. Suchen Sie mit der am Ende jeder
Warnung angegebenen Anweisungsnummer nach der jeweiligen Ubersetzung in den iibersetzten
Sicherheitshinweisen, die zusammen mit diesem Geréat ausgeliefert wurden.

BEWAHREN SIE DIESE HINWEISE GUT AUF.

Deployment Guide: Cisco Aironet 1000 Series Lightweight Access Points
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Avvertenza

Advarsel

Aviso

jAdvertencia!

Varning!

Conventions

IMPORTANTI ISTRUZIONI SULLA SICUREZZA

Questo simbolo di avvertenza indica un pericolo. La situazione potrebbe causare infortuni alle
persone. Prima di intervenire su qualsiasi apparecchiatura, occorre essere al corrente dei pericoli
relativi ai circuiti elettrici e conoscere le procedure standard per la prevenzione di incidenti.
Utilizzare il numero di istruzione presente alla fine di ciascuna avvertenza per individuare le
traduzioni delle avvertenze riportate in questo documento.

CONSERVARE QUESTE ISTRUZIONI

VIKTIGE SIKKERHETSINSTRUKSJONER

Dette advarselssymbolet betyr fare. Du er i en situasjon som kan fare til skade pa person. For du
begynner a arbeide med noe av utstyret, ma du vaere oppmerksom pa farene forbundet med
elektriske kretser, og kjenne til standardprosedyrer for a forhindre ulykker. Bruk nummeret i slutten
av hver advarsel for a finne oversettelsen i de oversatte sikkerhetsadvarslene som fulgte med denne
enheten.

TA VARE PA DISSE INSTRUKSJONENE

INSTRUCOES IMPORTANTES DE SEGURANGA

Este simbolo de aviso significa perigo. Vocé esta em uma situacao que podera ser causadora de
lesdes corporais. Antes de iniciar a utilizagdo de qualquer equipamento, tenha conhecimento dos
perigos envolvidos no manuseio de circuitos elétricos e familiarize-se com as praticas habituais de
prevencido de acidentes. Utilize o niimero da instrucéo fornecido ao final de cada aviso para
localizar sua traducéo nos avisos de seguranca traduzidos que acompanham este dispositivo.

GUARDE ESTAS INSTRUCOES

INSTRUCCIONES IMPORTANTES DE SEGURIDAD

Este simbolo de aviso indica peligro. Existe riesgo para su integridad fisica. Antes de manipular
cualquier equipo, considere los riesgos de la corriente eléctrica y familiaricese con los
procedimientos estandar de prevencion de accidentes. Al final de cada advertencia encontrara el
nimero que le ayudara a encontrar el texto traducido en el apartado de traducciones que acompaiia
a este dispositivo.

GUARDE ESTAS INSTRUCCIONES

VIKTIGA SAKERHETSANVISNINGAR

Denna varningssignal signalerar fara. Du befinner dig i en situation som kan leda till personskada.
Innan du utfor arbete pa nagon utrustning maste du vara medveten om farorna med elkretsar och
kanna till vanliga forfaranden for att forebygga olyckor. Anvdnd det nummer som finns i slutet av
varje varning for att hitta dess dversittning i de oversatta sidkerhetsvarningar som medfdljer denna
anordning.

SPARA DESSA ANVISNINGAR

[ 78-17279-01
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Figyelem

MpepynpexxpeHve
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FONTOS BIZTONSAGI ELOIRASOK

Ez a figyelmezeto jel veszélyre utal. Sérilésveszélyt rejto helyzetben van. Mielott
barmely berendezésen munkat végezte, legyen figyelemmel az elektromos aramkorék
okozta kockazatokra, és ismerkedjen meg a szokasos balesetvédelmi eljarasokkal.

A kiadvanyban szereplo figyelmeztetések forditasa a késziilékhez mellékelt biztonsagi
figyelmeztetések kozétt talalhatd; a forditas az egyes figyelmeztetések végén lathaté
szam alapjan keresheto meg.

ORIZZE MEG EZEKET AZ UTASITASOKAT!

BAXXHbIE MHCTPYKLUWMU NO COBNMIOAEHUIO TEXHUKWN BE3OMNMACHOCTU

3T1oT cuMBON NpeaynpexaeHus o603HavyaeT onacHOCTb. TO eCTb UMeeT MecTo CUTyauusi, B
KOTOpOW crieayeT onacaTtbCsl TefnecHbIX nospexaeHuin. Mepea akcnnyaTtaumer o6opyaoBaHus
BbISICHUTE, KAKUM OMacHOCTSIM MOXET noaBepraTbCsl Nofib3oBaTesb NPU UCNOSb30BaHUMU
3NeKTPUYECKUX Lenen, U 03HaKOMLTECh C NpaBUNamMmmn TexHUkn 6esonacHocTu Ans
npenoTBpalleHUst BO3MOXHbIX HeCYaCTHbIX cry4aeB. Bocnonb3yiTecb HOMepoM 3asiBrieHus,
npuBeAeHHbIM B KOHLIE KaXAoro npegynpexaeHusl, YTo6bl HANTU ero nepeBeAeHHbIN BapuaHT
B nepeBofe npeaynpexaeHui no 6e3onacHOCTH, NpunaraeMoM K JaHHOMY YCTPOWUCTBY.

COXPAHUTE 3TU UHCTPYKLUN

EEMREMIRA

EEFSAKRRKR. GELTFRARZIITEGENITENEP. ERERREFEILIEZH, ARSI E
IRBIfR BRI TE R, #ﬁﬂéﬁ\sﬁ?ﬁBﬁi%ﬁiﬂiiﬁ’ﬂﬁ\}ﬁlfﬁﬁﬁ ERESNESERRMMNARSHERKE T
WEMREHE S ARNEIEXE.

HREFXL R 2R

RETOEEIERE

MfERl OF UBE‘CT ABBEREFHTIODFTEBEN BB INATVET, EEOWMYEWMEEE
T5LEE. ERAROBREISEEL. —BUABHMHLERICEBELTLEZEL, ZHEOREERIE.
ZEIEFEDBEEEHIZ, EEIZHHED lTranslated Safety Warnings] #8B LT E &Ly,

CODERFRZEZRELTEVTIEZSE,

0l 30 Jls= A S UEH-ELICH HXL A X 24 222 = As AASe &30 AsLICH

0 &S +=ot)| M0l | sl2et 2HE ASS =sXot) HE AY 2 E =KotH AL

S XSt AIR. 28 209 Ot 20 A= 202 HSE FL0t0 0l ZXI2 N M=
|.

= = Do:'
BIAE OtM AN20AM oie HAESE Z2UAIL.
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Aviso

Advarsel
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Upozorenje

Upozornéni

Conventions W

INSTRUCOES IMPORTANTES DE SEGURANCA

Este simbolo de aviso significa perigo. Vocé se encontra em uma situacido em que harisco de lesdes
corporais. Antes de trabalhar com qualquer equipamento, esteja ciente dos riscos que envolvem os
circuitos elétricos e familiarize-se com as praticas padrao de prevencao de acidentes. Use o
nimero da declaracao fornecido ao final de cada aviso para localizar sua traducao nos avisos de
seguranca traduzidos que acompanham o dispositivo.

GUARDE ESTAS INSTRUCOES

VIGTIGE SIKKERHEDSANVISNINGER

Dette advarselssymbol betyder fare. Du befinder dig i en situation med risiko for
legemesheskadigelse. Far du begynder arbejde pa udstyr, skal du vaere opmaerksom pa de
involverede risici, der er ved elektriske kredslgh, og du skal sette dig ind i standardprocedurer til
undgaelse af ulykker. Brug erklaeringsnummeret efter hver advarsel for at finde oversettelsen i de
oversatte advarsler, der fulgte med denne enhed.

GEM DISSE ANVISNINGER

Aalal Gle¥l Silald

(Joall ity B Oililia¥ (13,20 die i B (iSe (B anlgile i lay 100 . plade 399 110 ,altoxid Say Tuidig
Pl g gl ¢ 589 (193 Aglimlt Al Ole 2 WL ele e (89 Al S Olackalt (13,201 jlalive 5 i
3l o A 1 Aa J GLa¥1 Ol liods (J3n13 il )3 (1S ol palto IS 531 (2 392581 Gl 0B
Caldy 1 ol Yoy @8

VAZNE SIGURNOSNE NAPOMENE

Ovaj simbol upozorenja predstavlja opasnost. Nalazite se u situaciji koja moze prouzrogiti
tjelesne ozljede. Prije rada s bilo kojim uredajem, morate razumjeti opasnosti vezane uz
elektriéne sklopove, te biti upoznati sa standardnim nac¢inima izbjegavanja nesrec¢a. U
prevedenim sigurnosnim upozorenjima, priloZzenima uz uredaj, mozete prema broju koji se
nalazi uz pojedino upozorenje pronaci i njegov prijevod.

SACUVAJTE OVE UPUTE

DULEZITE BEZPECNOSTNI POKYNY

Tento upozornujici symbol oznaéuje nebezpedéi. Jste v situaci, ktera by mohla zpisobit
nebezpeci urazu. Pfed praci na jakémkoliv vybaveni si uvédomte nebezpeéi souvisejici

s elektrickymi obvody a seznamte se se standardnimi opatfenimi pro predchazeni trazam.
Podle ¢isla na konci kazdého upozornéni vyhledejte jeho preklad v prelozenych
bezpeénostnich upozornénich, ktera jsou pfilozena k zafizeni.

USCHOVEJTETYTO POKYNY

[ 78-17279-01
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MpogidoTtroinon >HMANTIKEZ OAHTIEZ AZPANEIAX

AuTté 10 TTpOEIdOTTOINTIKO OUPBOAO onuaivel Kivduvo. BpiokeoTe o€ KaTAOTACN TTOU PTTOPE va
TTPoKaAéTEel TpaupaTiopd. MNpiv epyacTeite o OTTOI00ATIOTE ECOTTAIOUO, VO EXETE UTTOWN OAG TOUG
KIvdUVOUG TTou OXeTiCovTal e Ta NAEKTPIKA KUKAWHATA Kal va EXETE €EOIKEIWOEI e TIGC TUVABEIG
TIPAKTIKEG VIO TNV ATTOQUYH ATUXNPATWY. XpNOIYOTTOINCTE TOV apIiBuo dAwoNG TTOU TTAPEXETAI OTO
TENOG KGOE TTpOEIdOTTOINONG, VIO VA EVTOTTIOETE TN JETAPPAOCT TNG OTIG HETOPPATHUEVES
TTPOEIBOTTOINCEIG AOPAAEIOG TTOU CUVODEUOUV TN CUCKEUN.

OYNA=TE AYTEZ TIZ OAHIIEX

NINTN nnivn Nnin'oa nixin
TI'Y DY TAVNY 1197 .nY'N97 0Na% 21750 A¥Nnd X¥N1 NNK D120 mon AT NNNTX 'O
D'72I7nN 07010 DX DN 0"YNYN 0'72yna NIdNON NIR207 YT NIy 'y L Inw'd
DIANN DX MNXR? 1O DINTR 70 7w N9I02 POIONN NXIINN 190N WNNWN .NNIXN Nyan?

JPNNT7 NI9IXNY NINAINNA NIN'VAN NNNTR

NN NIXMIN NINY

Opomena BAXXHW BEBBEOHOCHW HAMATCTBUJA
CumbonoT 3a npeaynpeayBake 3Haum onacHocT. Ce Haorate BO cutyaumja WTO Moxe Aa
npegussuka TenecHu nospeau. MNMpen aa pabotute co onpemara, buaete CBECHM 3a PU3UKOT LUTO
NoCTOM Kaj enekTpmMyHMTE Kona u Tpeba ga rv nosHaearte cTaH4apaHUTE NOCTarku 3a cnpedvyBake Ha
HecpekHu crnyvaun. VickopucTeTe ro 6pojoT Ha usjaBaTa LUTO Ce Haora Ha KpajoT Ha Cekoe
npegynpenyBake 3a Aa ro Hajaete HEroBUOT Nepuog Bo npeeeaeHnTe 6e36eqHOCHM
npegynpenyBaka LWTO Ce UcrnopadaHun co ypeaor.
YYBAJTE ' OBME HANATCTBUJA

Ostrzezenie WAZNE INSTRUKCJE DOTYCZACE BEZPIECZENSTWA

Ten symbol ostrzezenia oznacza niebezpieczenstwo. Zachodzi sytuacja, ktéra moze
powodowac obrazenia ciata. Przed przystgpieniem do prac przy urzadzeniach nalezy
zapoznac si¢ z zagrozeniami zwigzanymi z uktadami elektrycznymi oraz ze standardowymi
srodkami zapobiegania wypadkom. Na koncu kazdego ostrzezenia podano numer, na
podstawie ktérego mozna odszuka¢ ttumaczenie tego ostrzezenia w dotagczonym do
urzadzenia dokumencie z ttumaczeniami ostrzezen.

NINIEJSZE INSTRUKCJE NALEZY ZACHOWAC

Upozornenie DOLEZITE BEZPECNOSTNE POKYNY

Tento varovny symbol oznacuje nebezpecenstvo. Nachadzate sa v
situacii s nebezpecenstvom urazu. Pred pracou na akomkolvek vybaveni
si uvedomte nebezpecenstvo suvisiace s elektrickymi obvodmi a
oboznamte sa so Standardnymi opatreniami na predchadzanie urazom.
Podla ¢isla na konci kazdého upozornenia vyhladajte jeho preklad v
prelozenych bezpeénostnych upozorneniach, ktoré su prilozené k
zariadeniu.

USCHOVAJTE SITENTO NAVOD
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FONTOS BIZTONSAGI ELOIRASOK

Ez a figyelmezeto jel veszélyre utal. Sérilésveszélyt rejto helyzetben van.
Mielott barmely berendezésen munkat végezte, legyen figyelemmel az
elektromos aramkdérok okozta kockazatokra, és ismerkedjen meg a
szokasos balesetvédelmi eljarasokkal. A kiadvanyban szereplo
figyelmeztetések forditasa a késziilékhez mellékelt biztonsagi
figyelmeztetések kozott talalhato; a forditas az egyes

figyelmeztetések végén lathaté szam alapjan keresheto meg.

ORIZZE MEG EZEKET AZ UTASITASOKAT!

BAXXHbIE MHCTPYKLIUX MO COBNMIOAEHNIO TEXHUKU
BE30OMNACHOCTH

3ToT cMMBON NpeAaynpexaeHUa o603Ha4YaeT onacHocTb. To ecTb

MMeeT MecTO CUTyauus, B KOTOPOW criegyeT onacaTtbCA TeNecHbIX
noBpexaeHun. MNepepn akcnnyataumen o60pyaAo0BaHUSA BbIACHUTE,

KakKMM OnacHOCTAM MOXET nogBepraTtbCA Nofb3oBaTtesb Npu
MCMONIb30BaHUU 3NEKTPUYECKUX Lienen, U 03HAKOMbLTECH C NpaBunamMmm
TEeXHUKU 6e30nacHOCTU ANA NpeaoTBpaLleHUA BO3MOXHbIX HECUYACTHbIX
cnyyvaeB. Bocnonb3yintecb HOMepoMm 3asiBrieHuUsi, NpuBeAeHHbIM B KOHLE
KaXxaoro npenynpexaeHusi, 4Tobbl HAUTU ero nepeBeAeHHbIN BapuaHT B
nepeBoAe NpeaynpexaeHMn no 6e3onacHOCTU, NpunaraeMom K gaHHoOMy
YCTPOMWCTBY.

COXPAHUTE 3TU UHCTPYKLIUUN

EEMNREMIRA

HEEFSRERK. BELTARZIZTEGENIERNED. ERERAREFHEL
28], BRFRSEREIMEBHRER, FHRGEEMEEMLERRETERRF. HR
RENEEERRMNE A SIS IR &R T &M E SR AREREXA.

FRFEXLER SRS

ZELOERGIEEHE

[fE&] DEKRTY ., AGBEREFHTAH-OOEEZENEREINTOET,
FEOMYKWMEEZTS LTF. EREBROBIKRMEITSEE L, —RUGEHKEE
LERICBELTCEEL, BEE50REERT. FIEZFHOBFESEHIC, £EIC
fTB®M [Translated Safety Warnings] 2B LT =&y,

CNODEBFEEZRELTEVTLELY,
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VAZNE SIGURNOSNE NAPOMENE

Ovaj simbol upozorenja predstavlja opasnost. Nalazite se u situaciji koja
moze prouzrociti tjelesne ozljede. Prije rada s bilo kojim uredajem,
morate razumjeti opasnosti vezane uz elektri¢ne sklopove, te biti
upoznati sa standardnim nacinima izbjegavanja nesrec¢a. U prevedenim
sigurnosnim upozorenjima, prilozenima uz uredaj, mozete prema broju
koji se nalazi uz pojedino upozorenje pronaéi i njegov prijevod.

SACUVAJTE OVE UPUTE

DULEZITE BEZPECNOSTNI POKYNY

Tento upozoriiujici symbol ozna€uje nebezpedi. Jste v situaci, ktera by
mohla zplisobit nebezpecéi Urazu. Pfed praci na jakémkoliv vybaveni si
uvédomte nebezpecdi souvisejici s elektrickymi obvody a seznamte se se
standardnimi opatfenimi pro pfedchazeni turazam. Podle éisla na konci
kazdého upozornéni vyhledejte jeho preklad v prelozenych
bezpecnostnich upozornénich, ktera jsou pfilozena k zafizeni.

USCHOVEJTETYTO POKYNY

>HMANTIKEZ OAHIIEZ AZDANEIAZ

AuTté 10 TTpOEIdOTTOINTIKO OUMBOAO onuaivel Kivduvo. BpiokeoTe o€ KaTaoTaon
TTOU UTTOPEI Va TTPOKOAETEI TPpAUMATIONO. MpIv EpyacTeiTe O OTTOIOOATIOTE
€COTTAIOUO, VO £XETE UTTOWN 0OG TOUG KIVOUVOUG TTOU OXETICOVTAI PE TA
NAEKTPIKA KUKAWMATA KOl VA €XETE EEOIKEIWOEI PE TIG OUVNOEIG TTPOKTIKEG YIa TNV
ATTOPUYR OTUXNUATWY. XPNOIYOTIOINCTE TOV apIBuo dAAWGNG TTOU TTaPEXETAI
070 TEAOG KABE TTpoEIdOTTOINCNG, VIO VA EVTOTTIOETE TN METAPPACT] TNG CTIG
METAQPACTHUEVES TTPOEIBOTIOINCEIS AOPAAEING TTOU OUVOOEUOUV Tr) CUCKEUN.

GYNA=TE AYTEX TIZ OAHIEX
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Upozornenie
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BAXXHW/ BESBEQHOCHUW HAMATCTBUJA

CumbonoT 3a npegynpenyBame 3Haum onacHocT. Ce HaoraTte BO cuTyauuja
LUTO MOXe Aa npeam3Buka TenecHu nospeau. MNpen aa pabotute co
onpemarta, buaeTe cBeCHU 3a PU3MKOT LUTO MNOCTOM Kaj eNeKTPUYHNUTE Kora 1
Tpeba ga rv no3HaBaTe cTaHA4apAHUTE NOCTarnky 3a cnpevyBake Ha HEeCPeKHM
cnyyawn. VickopucteTte ro 6pojoT Ha M3jaBaTta LUTO Ce Haora Ha KpajoT Ha cekoe
npeanynpenysame 3a Aa ro HajaeTe HEroB1oT Nepuoa BO NpeBedeHuTe
6e36eHOCHN NpeaynpeayBaksa LWTO Ce UcnopadyaHu co ypeaor.

YYBAJTE ' OBVE HAMATCTBUJA

WAZNE INSTRUKCJE DOTYCZACE BEZPIECZENSTWA

Ten symbol ostrzezenia oznacza niebezpieczenstwo. Zachodzi sytuacja,
ktéra moze powodowaé obrazenia ciata. Przed przystgpieniem do prac
przy urzadzeniach nalezy zapozna¢ si¢ z zagrozeniami zwigzanymi z
uktadami elektrycznymi oraz ze standardowymi srodkami zapobiegania
wypadkom. Na konncu kazdego ostrzezenia podano numer, na podstawie
ktérego mozna odszuka¢ ttumaczenie tego ostrzezenia w dotgczonym do
urzgdzenia dokumencie z ttumaczeniami ostrzezen.

NINIEJSZE INSTRUKCJE NALEZY ZACHOWAC

DOLEZITE BEZPECNOSTNE POKYNY

Tento varovny symbol oznaéuje nebezpecenstvo. Nachadzate sa v
situacii s nebezpecéenstvom urazu. Pred pracou na akomkolvek vybaveni
si uvedomte nebezpecenstvo suvisiace s elektrickymi obvodmi a
oboznamte sa so Standardnymi opatreniami na predchadzanie urazom.
Podla ¢isla na konci kazdého upozornenia vyhladajte jeho preklad v
prelozenych bezpeénostnych upozorneniach, ktoré su prilozené k
zariadeniu.

USCHOVAJTE SITENTO NAVOD

Conventions
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I Obtaining Documentation

Obtaining Documentation

Cisco documentation and additional literature are available on Cisco.com. Cisco also provides several
ways to obtain technical assistance and other technical resources. These sections explain how to obtain
technical information from Cisco Systems.

Cisco.com

You can access the most current Cisco documentation at this URL:
http://www.cisco.com/univercd/home/home.htm

You can access the Cisco website at this URL:
http://www.cisco.com

You can access international Cisco websites at this URL:

http://www.cisco.com/public/countries_languages.shtml

Documentation DVD

Cisco documentation and additional literature are available in a Documentation DVD package, which
may have shipped with your product. The Documentation DVD is updated regularly and may be more
current than printed documentation. The Documentation DVD package is available as a single unit.

Registered Cisco.com users (Cisco direct customers) can order a Cisco Documentation DVD (product
number DOC-DOCDVD-=) from the Ordering tool or Cisco Marketplace.

Cisco Ordering tool:
http://www.cisco.com/en/US/partner/ordering/
Cisco Marketplace:

http://www.cisco.com/go/marketplace/
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Obtaining Documentation

Ordering Documentation

You can find instructions for ordering documentation at this URL:
http://www.cisco.com/univercd/cc/td/doc/es_inpck/pdi.htm
You can order Cisco documentation in these ways:

e Registered Cisco.com users (Cisco direct customers) can order Cisco product documentation from
the Ordering tool:

http://www.cisco.com/en/US/partner/ordering/

e Nonregistered Cisco.com users can order documentation through a local account representative by
calling Cisco Systems Corporate Headquarters (California, USA) at 408 526-7208 or, elsewhere in
North America, by calling 1 800 553-NETS (6387).

Documentation Feedback

You can send comments about technical documentation to bug-doc @cisco.com.

You can submit comments by using the response card (if present) behind the front cover of your
document or by writing to the following address:

Cisco Systems

Attn: Customer Document Ordering
170 West Tasman Drive

San Jose, CA 95134-9883

We appreciate your comments.

Cisco Product Security Overview

Cisco provides a free online Security Vulnerability Policy portal at this URL:
http://www.cisco.com/en/US/products/products_security_vulnerability_policy.html
From this site, you can perform these tasks:

e Report security vulnerabilities in Cisco products.

e Obtain assistance with security incidents that involve Cisco products.

e Register to receive security information from Cisco.
A current list of security advisories and notices for Cisco products is available at this URL:
http://www.cisco.com/go/psirt

If you prefer to see advisories and notices as they are updated in real time, you can access a Product
Security Incident Response Team Really Simple Syndication (PSIRT RSS) feed from this URL:

http://www.cisco.com/en/US/products/products_psirt_rss_feed.html
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I Obtaining Technical Assistance

Reporting Security Problems in Cisco Products

)o!

Cisco is committed to delivering secure products. We test our products internally before we release them,
and we strive to correct all vulnerabilities quickly. If you think that you might have identified a
vulnerability in a Cisco product, contact PSIRT:

e Emergencies—security-alert@cisco.com

¢ Nonemergencies—psirt@cisco.com

We encourage you to use Pretty Good Privacy (PGP) or a compatible product to encrypt any sensitive
information that you send to Cisco. PSIRT can work from encrypted information that is compatible with
PGP versions 2.x through 8.x.

Never use a revoked or an expired encryption key. The correct public key to use in your correspondence
with PSIRT is the one that has the most recent creation date in this public key server list:

http://pgp.mit.edu:11371/pks/lookup?search=psirt%40cisco.com&op=index&exact=on

In an emergency, you can also reach PSIRT by telephone:
e 1877 228-7302
e 1408 525-6532

Obtaining Technical Assistance

For all customers, partners, resellers, and distributors who hold valid Cisco service contracts, Cisco
Technical Support provides 24-hour-a-day, award-winning technical assistance. The Cisco Technical
Support Website on Cisco.com features extensive online support resources. In addition, Cisco Technical
Assistance Center (TAC) engineers provide telephone support. If you do not hold a valid Cisco service
contract, contact your reseller.

Cisco Technical Support Website

The Cisco Technical Support Website provides online documents and tools for troubleshooting and
resolving technical issues with Cisco products and technologies. The website is available 24 hours a day,
365 days a year, at this URL:

http://www.cisco.com/techsupport

Access to all tools on the Cisco Technical Support Website requires a Cisco.com user ID and password.
If you have a valid service contract but do not have a user ID or password, you can register at this URL:

http://tools.cisco.com/RPF/register/register.do
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Note

Obtaining Technical Assistance

Use the Cisco Product Identification (CPI) tool to locate your product serial number before submitting a web
or phone request for service. You can access the CPI tool from the Cisco Technical Support Website by
clicking the Tools & Resources link under Documentation & Tools. Choose Cisco Product Identification
Tool from the Alphabetical Index drop-down list, or click the Cisco Product Identification Tool link under
Alerts & RMAs. The CPI tool offers three search options: by product ID or model name; by tree view; or for
certain products, by copying and pasting show command output. Search results show an illustration of your
product with the serial number label location highlighted. Locate the serial number label on your product and
record the information before placing a service call.

Submitting a Service Request

Using the online TAC Service Request Tool is the fastest way to open S3 and S4 service requests. (S3
and S4 service requests are those in which your network is minimally impaired or for which you require
product information.) After you describe your situation, the TAC Service Request Tool provides
recommended solutions. If your issue is not resolved using the recommended resources, your service
request is assigned to a Cisco TAC engineer. The TAC Service Request Tool is located at this URL:

http://www.cisco.com/techsupport/servicerequest

For S1 or S2 service requests or if you do not have Internet access, contact the Cisco TAC by telephone.
(ST or S2 service requests are those in which your production network is down or severely degraded.)
Cisco TAC engineers are assigned immediately to S1 and S2 service requests to help keep your business
operations running smoothly.

To open a service request by telephone, use one of the following numbers:

Asia-Pacific: +61 2 8446 7411 (Australia: 1 800 805 227)
EMEA: +32 2 704 55 55
USA: 1800 553-2447

For a complete list of Cisco TAC contacts, go to this URL:

http://www.cisco.com/techsupport/contacts

Definitions of Service Request Severity

To ensure that all service requests are reported in a standard format, Cisco has established severity
definitions.

e Severity 1 (S1)—Your network is “down,” or there is a critical impact to your business operations.
You and Cisco will commit all necessary resources around the clock to resolve the situation.

e Severity 2 (S2)—Operation of an existing network is severely degraded, or significant aspects of
your business operation are negatively affected by inadequate performance of Cisco products. You
and Cisco will commit full-time resources during normal business hours to resolve the situation.

e Severity 3 (S3)—Operational performance of your network is impaired, but most business
operations remain functional. You and Cisco will commit resources during normal business hours
to restore service to satisfactory levels.

e Severity 4 (S4)—You require information or assistance with Cisco product capabilities, installation,
or configuration. There is little or no effect on your business operations.
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Obtaining Additional Publications and Information

Information about Cisco products, technologies, and network solutions is available from various online
and printed sources.

Cisco Marketplace provides a variety of Cisco books, reference guides, and logo merchandise. Visit
Cisco Marketplace, the company store, at this URL:

http://www.cisco.com/go/marketplace/

Cisco Press publishes a wide range of general networking, training and certification titles. Both new
and experienced users will benefit from these publications. For current Cisco Press titles and other
information, go to Cisco Press at this URL:

http://www.ciscopress.com

Packet magazine is the Cisco Systems technical user magazine for maximizing Internet and
networking investments. Each quarter, Packet delivers coverage of the latest industry trends,
technology breakthroughs, and Cisco products and solutions, as well as network deployment and
troubleshooting tips, configuration examples, customer case studies, certification and training
information, and links to scores of in-depth online resources. You can access Packet magazine at
this URL:

http://www.cisco.com/packet

iQ Magazine is the quarterly publication from Cisco Systems designed to help growing companies
learn how they can use technology to increase revenue, streamline their business, and expand
services. The publication identifies the challenges facing these companies and the technologies to
help solve them, using real-world case studies and business strategies to help readers make sound
technology investment decisions. You can access iQ Magazine at this URL:

http://www.cisco.com/go/igmagazine

Internet Protocol Journal is a quarterly journal published by Cisco Systems for engineering
professionals involved in designing, developing, and operating public and private internets and
intranets. You can access the Internet Protocol Journal at this URL:

http://www.cisco.com/ipj

World-class networking training is available from Cisco. You can view current offerings at
this URL:

http://www.cisco.com/en/US/learning/index.html

Deployment Guide: Cisco Aironet 1000 Series Lightweight Access Points
m. 718-17219-01 |


http://www.cisco.com/go/marketplace/
http://www.ciscopress.com
http://www.ciscopress.com
http://www.cisco.com/packet
http://www.cisco.com/ipj
http://www.cisco.com/en/US/learning/index.html

Deployment

The Cisco WLAN Solution wireless network provides features and tools that simplify wireless network
deployment, allowing IT departments to deploy wireless networks with existing resources, and system
integrators to design and deploy wireless networks with greater predictability.

The Radio Resource Management (RRM), which is part of the Cisco WLAN Solution detects coverage
holes and interference and automatically determines transmit power level and transmit channels for each
Cisco 1000 series lightweight access point, which allows the Cisco WLAN Solution to be deployed
without a site survey when the building RF characteristics are well known.

The Cisco WLAN Solution features that simplify the deployment process include:

Internal dual-band antennas that provide the performance of external antennas without requiring
external antennas and RF cables.

Standards-based 802.3af Power over Ethernet (PoE) that allows the Cisco 1000 series lightweight
access points to be powered over unused pairs in the Ethernet cable.

The Cisco Wireless LAN Controller, which is optimized for the Cisco WLAN Solution
infrastructure.

External power supply option allows the Cisco 1000 series lightweight access points to be easily
moved during the site survey to verify RF building characteristics.

The Dynamic Transmit Power algorithm automatically lowers Cisco 1000 series lightweight access
point transmit power to minimize overlap between adjacent 802.11a or 802.11b/g Cisco Radio
coverage areas, and automatically increases power to fill coverage holes if a nearby Cisco 1000
series lightweight access point fails.

Real-time coverage hole detection and client performance monitoring provides the IT manager with
real-time visibility into coverage holes based on client traffic.

Automatic interference detection detects interference from microwave ovens, bluetooth devices, and
other access points, and automatically changes the assigned Cisco 1000 series lightweight access
point channel to avoid the interference.
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Determining Deployment Requirements

There are a few important deployment criteria to consider when deploying a wireless network:
e Assumptions
e Protocol Requirements
e Coverage Area Requirements
¢ Building Type
e Building Homogeneity
e Average Client Throughput
e Voice over IP Requirements

~

Note = Most enterprise installations are initially designed and deployed for coverage. If there is a large installed
base of wireless clients, capacity must also be considered.

Assumptions

The guidelines in this document are written based on the following conditions and assumptions:
e (Client Data Terminal Transmit (Tx) Power: >=15 dBm.
e Client Data Terminal Antenna Gain: >=0 dBi.

e (Capacity: up to 15 Data client Terminals or up to 14 VoIP clients per Cisco 1000 series lightweight
access point.

e Handover Times: 37 milliseconds or less for Layer 2 (same- Cisco 4100 Series Wireless LAN
Controller) handovers, 48 milliseconds or less for Layer 3 (inter-Cisco 4100 Series Wireless LAN
Controller and inter-subnet) handovers.

e Quality of Service: Assigned on a per-WLAN basis. VoIP clients with Platinum QoS take
precedence (up to 90+% of bandwidth) over clients with Gold, Silver or Bronze QoS.

S

Note  These assumptions are typical for available 802.11 client data terminals and typical cubicle density.
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Protocol Requirements

One of the critical decisions in deploying a wireless LAN is deciding which protocols and bands it will
support. The following table shows the options and the advantages/disadvantages of each.

Table 1 Protocol Requirements

Protocol/Band Advantage Disadvantage

802.11a/b/g Highest capacity option (three Small increase in the Cisco 1000 Series
802.11b/g channels and thirteen IEEE 802.11a/b/g lightweight access
802.11a channels) point cost

Highest performance option (54 Mbps
for both 802.11g and 802.11a)

Rogue access point detection for both
2.4 GHz 802.11b/g and 5.0 GHz
802.11a bands

802.11 b/g only Supports legacy clients 802.11g performance is limited in the

Lowest cost Cisco 1000 Series IEEE |PTesence of 802.11b users
802.11a/b/g lightweight access point |Limited capacity

Does not support 802.11a clients

802.11a only High performance Does not support 802.11b/g clients

High Capacity

Coverage Area Requirements

Customers typically want seamless full RF coverage or partial RF coverage in conference rooms, lunch
rooms, etc.

Coverage holes are areas where clients cannot receive a signal from the wireless network. When
deploying wireless networks, there is a trade-off between the cost of the initial network deployment and
the percentage of coverage hole areas. A reasonable coverage hole criterion for launch is between 2 and
10 percent. This means that between two and ten test locations out of 100 random test locations may
receive marginal service. After launch, the Cisco WLAN Solution Radio Resource Management (RRM)
will identify these coverage areas and report them to the IT manager, allowing the IT manager to fill
holes based on user demand.

[ 78-17279-m

Deployment Guide: Cisco Aironet 1000 Series Lightweight Access Points



Deployment |

I Determining Deployment Requirements

Building Type

Identifying the building type and its RF characteristics is critical in determining how many Cisco Radios
will be needed. The following table shows three basic building types that are common in the enterprise
market. If the building does not fall into one of these categories then some amount of professional service
may be needed.

Table 2 Building Type

Building Type Description

Typical Office Space |This is the most common enterprise building. This type of building consists of
large open cubicle areas with walled offices and conference rooms.

Drywall Office Space |This type of building consists of mostly offices with dry wall characteristics.

Brick/Concrete This type of building consists of concrete or brick walls for both exterior and
Walled Office Space |for interior office space. Old buildings found on college campuses are good
examples of this type of building.

Other There are some buildings such as sports arenas and stock exchanges that do not
fit into one of the typical categories. These buildings typically require some
special consideration or professional service.

Building Homogeneity

If the building does not have similar RF characteristics throughout the coverage area, the coverage area
needs to be divided into areas with similar characteristics and the design process repeated for each area.

Average Client Throughput

The desired average user throughput is 1 Mbps to 18 Mbps.

Average client throughput is related to 802.11 protocol and signal strength, and thus Cisco 1000 series
lightweight access point density. In terms of protocol, 802.11b can support an average user throughput
of up to 6 Mbps and 802.11a and 802.11g can support a typical average user throughput of up to 20 Mbps
with reasonable Cisco 1000 series lightweight access point densities. Generally, the stronger the signal,
the higher the client throughput. However, as shown in the figure below, there is a point above which a
stronger signal does not increase client throughput. For 802.11b networks, this point is typically

-75 dBm, above which average client throughput is 5 to 6.5 Mbps regardless of increase in signal
strength. For 802.11a networks, this point is typically between -50 dBm and -60 dBm, above which
average client throughput is 24 to 30 Mbps regardless of increase in signal strength. Note that for
802.11a, the range over which the average client throughput improves is between -80 dBm and -50 dBm.
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Figure 1 Average Client Throughput versus Signal Strength
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The following figures show the relationship between average client performance and Cisco 1000 series
lightweight access point density for 802.11a and 802.11b clients. The typical Cisco 1000 series
lightweight access point density for most enterprise buildings deployed for full coverage is between
2500 and 7000 square feet per Cisco 1000 series lightweight access point.

Figure 2 Average 802.11a Client Throughput versus Cisco 1000 Series Lightweight Access
Point Density for Typical Office Spaces
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Figure 3 Average 802.11b Client Throughput versus Cisco 1000 Series Lightweight Access

Point Density for Typical Office Spaces
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The following table provides a summary of Cisco Radio coverage as a function of building type and

average user performance requirements:

Table 3 Coverage Area
Area = 72
Coverage Area (square ft.) R (ft.) Z(ft)
2500 35 50
3000 39 55
3500 42 59
A 14000 45 63
4500 47 67
R 5000 50 71
5500 52 72
Z /6000 55 57
6500 57 81
7000 59 84
7500 61 87
8000 63 89
\\/ V
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Figure 4 Average Client Throughput versus Signal Strength
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Table 4 Building Type and Average User Throughput
Average User Throughput
Measurement 12 Mbps (See |18 Mbps (See
Building Type (See Note 1) 1 Mbps 5 Mbps Note 2) Note 2)
Typical Office A (ft.%) 7000 6000 5000 4000
R (ft.) 59 55 50 45
Z (ft.) 84 77 71 63
S (dBm) -85 -75 -70 -65
Drywall Office Space |A (ft.%) 5000 4000 3500 3000
R (ft.) 50 45 42 39
Z (ft.) 71 63 59 55
S (dBm) -85 -75 -70 -65
Brick Wall Office A (ft.%) 4000 3500 3000 N/A
Space R (ft.) 45 4 39 -
Z (ft.) 63 59 55 -
S (dBm) -85 -75 -70 -
Hospital A (ft.2) 5000 4000 3500 3000
R (ft.) 50 45 42 39
Z (ft.) 71 63 59 55
S (dBm) -85 -75 -70 -65
Warehouse/Manufactu |A (ft.%) 7000 6000 5000 4000
ring R (ft.) 59 55 50 45
Z (ft.) 84 77 71 63
S (dBm) -85 -75 -70 -65

Notel: S is the minimum signal strength over 95% of the coverage area.

Note2: Requires 802.11a.
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Voice over IP Requirements

When deploying 802.11 wireless LANs to support Voice over IP (VoIP) telephones, such as Spectralink
NetLink Telephones, a few special considerations are needed in the deployment process. When
deploying an 802.11b voice system, seamless full coverage with an average user throughput of 5 Mbps
or more should be used. Areas such as stairways, bathrooms, cafeterias and outside areas may require
special consideration and additional access points. These are areas that are not typically critical for data
users but are critical coverage areas for voice users who want seamless coverage.

Determining Deployment Strategy

Depending on the customer and the deployment requirements determined in “Determining Deployment
Requirements,” there are three strategies for designing and deploying an Cisco WLAN Solution wireless
network. The following table provides guidelines for which one is appropriate.

Table 5 Deployment Strategy

Deployment Option Deployment Requirements

Professional Site Survey |This option should be considered when:
¢ Deployments require full coverage with 0% coverage holes.

¢ The RF characteristics of the building vary throughout the coverage
area.

¢ The building type is not typical or does not fit into one of the standard
configurations (e.g. Arena, Convention Center, Stock Exchange).

e The cost or logistics of running Ethernet cables is prohibitive.

RF Prediction with This option should be considered when:

Optional Site Survey e The RF characteristics of the building vary throughout the coverage

area.

e The building type is not typical (e.g. Arena, Convention Center, Stock
Exchange).

¢ A Professional Site Survey is too costly, and a graphical coverage plot
is desired before deployment.

Basic Guidelines with This option is adequate for 80% to 90% of deployments, and is suitable
Optional Site Survey when:

e The RF Characteristics are homogenous throughout the coverage area.

e The building type can be easily classified.

Deployment Guide: Cisco Aironet 1000 Series Lightweight Access Points
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Professional Site Survey

Generally, the professional site survey involves temporarily placing one or more Cisco 1000 series
lightweight access points and then measuring the resulting coverage(s). Based on the results of these
measurements, Cisco 1000 series lightweight access points are relocated and/or reoriented to achieve
complete coverage of the target space without unnecessary coverage overlap or coverage holes between
Cisco 1000 series lightweight access points. This approach is appropriate given the following
deployment requirements:

e Full Coverage with 0% coverage holes
¢ The RF characteristics of the building vary throughout the coverage area
e The building type is not typical (Arena, Convention Center, Stock Exchange)

During the Professional Site Survey, one or two access points are placed at or near one end of a building.
Their coverage is measured and the access points are relocated and reoriented as necessary to ensure that
this end of the building is completely covered. When measurements confirm that this is true, a second
or third access point is added so its coverage area somewhat overlaps the coverage area of the first access
point(s). (Generally, 10 to 15 percent coverage overlap is considered appropriate.) Its coverage is
measured to ensure that its overlap with the first access point(s) is appropriate and to determine the
coverage in the rest of the building. This process continues, adding a third or fourth access point and so
on. This process continues until all areas of the building are covered.

The professional site survey allows the designer to provide full seamless coverage; however, the Radio
Resource Management (RRM) ensures that the channel assignments and transmit power levels are
optimized for the Cisco WLAN Solution coverage area, freeing the site survey professional from having
to fine-tune these variables.

Other variables designers may include static transmit power level, geometric pattern used for access
point placement, and the antenna type (omnidirectional, wide beam directional, or narrow-beam
directional). Some designers like to have the flexibility to select antenna types most suited to specific
buildings.

Designers may differ in the criteria they use to determine coverage area. Some prefer to use signal
strength (RSSI), some prefer signal-to-noise ratio (SNR), and others prefer to use some indication of
throughput, such as packet retry rate. These measurements are normally made using site survey software
provided by a wireless LAN manufacturer, running on a PC or PDA. They may also be made using one
of the handheld measurement tools currently available, such as Air Magnet or Berkeley Varitronics. The
measurement tools are usually selected based on their ability to measure the desired variable, RSSI,
SNR, or packet retry rates.

RF Prediction with Optional Site Survey

RF prediction consists of importing the floor plans of the coverage area into a Computer Aided Design
system in which a user can place access points, draw in the walls of the building and assign RF
characteristics to the walls. Depending on the confidence level of the estimates made for the building RF
characteristics and the cost of filling in potential coverage holes after deployment, an optional site survey
may be appropriate to verify assumptions. This approach is appropriate given the following deployment
requirements:

e Full Coverage with 2 to 10% coverage holes
e The RF characteristics of the building vary throughout the coverage area

e The building type is not typical (Arena, Convention Center, Stock Exchange)
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Deployment Guide: Cisco Aironet 1000 Series Lightweight Access Points



Deployment |

M Example Basic Guidelines Process

Basic Guidelines with Optional Site Survey

The Basic Guideline approach is based on empirical data from existing wireless deployments and is
adequate for most deployments. This approach is based on most enterprise buildings having common RF
characteristics, and that only a part of the building needs to be characterized to verify the access point
coverage for the entire building. This approach leverages the algorithms built into the Cisco WLAN
Solution Radio Resource Management (RRM) that ensure that the overlap between access points is
minimized and that coverage holes are detected and eliminated before clients find them.

When deploying 802.11 wireless LANs to support Voice over IP (VoIP) telephones, such as Spectralink
NetLink Telephones, a few special considerations are needed in the deployment process. When
deploying an 802.11 voice system, full coverage with an average user throughput of 5 Mbps or more
should be used. Areas such as stairways, bathrooms, cafeterias and outside areas may require special
consideration and access points. These are areas that are not typically critical for data users but are
critical coverage areas for voice users who want seamless coverage.

Example Basic Guidelines Process

This section describes the basic factors that you need to consider before deploying access points.
Refer to each of the sections below for a detailed explanation:

e Determining the Radius and Z Factor

e Determining How Many Access Points are Needed

e Optional Minimal Site Survey

e Placing Access Points

Determining the Radius and Z Factor

This section helps you to determine the coverage area of a Cisco Radio based on the building type and
desired average user performance using the table below. The Z factor represents the length of a square
that corresponds to the coverage area of the access point.

Deployment Guide: Cisco Aironet 1000 Series Lightweight Access Points
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Table 6 Radius and Z Factor Table
Area = Z?
Coverage Area (square ft.) R (ft.) Z (ft.)
2500 35 50
3000 39 55
3500 42 59
A 14000 45 63
4500 47 67
R 5000 50 71
5500 52 72
Z /6000 55 57
6500 57 81
7000 59 84
7500 61 87
8000 63 89
\\/ V

The following graph displays actual measurements, and shows the relationship between actual user
throughput and corresponding signal strength.

User Throughput vs. Signal Strength

M
w

B
o

= 802.11b
e 802.11a/g
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o

o

User Throughput (Mbps)
o

o
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Signal strength (dBm)
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The following table includes building types, and shows the coverage area measurements for various
average user throughputs.

Table 7 Building Type and Average User Throughput
Average User Throughput

Measurement 12 Mbps (See |18 Mbps (See
Building Type (Note 1) 1 Mbps 5 Mbps Note 2) Note 2)
Typical Office A (ft.%) 7000 6000 5000 4000

R (ft.) 59 55 50 45

Z (ft.) 84 77 71 63

S (dBm) -85 -75 -70 -65
Drywall Office A (ft.%) 5000 4000 3500 3000
Space R (ft.) 50 45 4 39

Z (ft.) 71 63 59 55

S (dBm) -85 -75 -70 -65
Brick Wall Office  |A (ft.?) 4000 3500 3000 N/A
Space R (ft.) 45 42 39 -

Z (ft.) 63 59 55 -

S (dBm) -85 -75 -70 -
Hospital A (ft.2) 5000 4000 3500 3000

R (ft.) 50 45 42 39

Z (ft.) 71 63 59 55

S (dBm) -85 -75 -70 -65
Warehouse/Manufa |A (ft.?) 7000 6000 5000 4000
cturing R (ft.) 59 55 50 45

Z (ft.) 84 77 71 63

S (dBm) -85 -75 -70 -65
Notel: S is the minimum signal strength over 95% of the coverage area.
Note2: Requires 802.11a.
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Determining How Many Access Points are Needed

In this section you define the coverage area for each floor in the building and divide it into rectangles
and calculate how many access points are needed by dividing the area of each rectangle by the Z factor
squared.

The example shown below is for a typical office building with a desired average user throughput of

5 Mbps.
Figure 5 Determining the Number of access points
150 ft.
APs (Area 1) = (150/77) x (150/77) = 4 APs
APs (Area 2) = (450/77) x (150/77) = 12 APs
(Area 1) 150 ft. Total = 16 APs
(Area 2) 150 ft.

450 ft.

Optional Minimal Site Survey

If the building type estimate needs to be verified, a quick minimal site survey can be done to verify the
signal strength of the access point for the coverage radius. For example, for a typical office building with
a desired average user performance of 12 Mbps a signal strength of -75 dBm or better is needed and the
site survey will be used to verify that the -75 dBm coverage radius of a Cisco 1000 Series lightweight

access point is 50 feet. Review the “Optional Minimal Site Survey” section of this document for how to
perform a site survey using a Cisco 1000 Series lightweight access point.

Deployment Guide: Cisco Aironet 1000 Series Lightweight Access Points
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Placing Access Points

The final step is to determine the installation location of the access point. First, using the radius or Z
factor found in Step A, distribute the circles or squares evenly across the rectangles found in Step B.
Note that the large “X” in the middle of each coverage area indicates the approximate location of the
Cisco 1000 series lightweight access points. Also notice that the Z factor between the centers of each
Cisco 1000 series lightweight access point location is the same as the Cisco 1000 series lightweight
access point squares when the squares are directly adjacent to each other, as shown in this figure.

Figure 6 Access Points Location

(Area 1)  q5p 4.

APs (Area 1) = 4 APs
)4 X APs (Area 2) = 12 APs
Total = 16 APs

150 ft.

>< X (Area 2)

X X X X X X

150 ft.

135687

450 ft.

Optional Minimal Site Survey

If the “Building Type” or RF characteristics assumptions are in doubt, complete this step to verify those
assumptions.

The minimal site survey consists of the following:
e Collecting Tools and Materials
e Selecting Cisco 1000 Series Lightweight Access Point Locations
e Preparing Optional Cisco 1000 Series Lightweight Access Point Tripod Test Assemblies
¢ Positioning a Cisco 1000 Series Lightweight Access Point at Each Planned Location
e Verifying RF Coverage Using the Site Survey Tool

Deployment Guide: Cisco Aironet 1000 Series Lightweight Access Points
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Collecting Tools and Materials

Before you start a site survey, you must collect some items:
e Maps or building plans of the areas to be covered, with a feet or meters scale included.
¢ Duct Tape and Cable Ties.
e T-10 Security Torx screwdriver.

¢ A PC with a crossover CAT-5 or higher Ethernet cable capable of establishing a telnet session with
each Cisco 1000 series lightweight access point.

e A Site Survey Tool, consisting of a computer equipped with 802.11a and 802.11b/g transceivers and
the signal strength monitoring and recording software.

e Between one and five Cisco 1000 series lightweight access points with power supplies:
— Cisco 1000 series lightweight access points.
— Available Power Sources:
— * Recommended factory-orderable 110 VAC-to-48 VDC power supplies.

— * Optional Ethernet Power Injectors: Single RJ-45, 300 mA 48 VDC output, (MILAN Model
MIL-L1611, or equivalent). Refer to “Preparing Optional Cisco 1000 Series Lightweight
Access Point Tripod Test Assemblies” for more information.

— Recommended temporary stands, such as photographer’s telescoping lighting stands, that can
be raised to ceiling height. Refer to “Preparing Optional Cisco 1000 Series Lightweight Access
Point Tripod Test Assemblies” for more information.

— Optionally, you can temporarily position the Cisco 1000 series lightweight access points at or
near ceiling height using ladders and/or tall bookcases, but they do not offer the portability of
the Cisco 1000 series lightweight access point tripod test assemblies.

Selecting Cisco 1000 Series Lightweight Access Point Locations

Using the Cisco Radio density estimate from “Determining Deployment Requirements” and the
guidelines for placing Cisco 1000 series lightweight access points described in “Cisco 1000 Series
Lightweight Access Point Placement Guidelines,” determine the location for three to five Cisco 1000
series lightweight access points in a typical test coverage area.

Preparing Optional Cisco 1000 Series Lightweight Access Point Tripod Test

Assemblies

A

You do not need to use the optional Cisco 1000 series lightweight access point tripod test assemblies
described in this section--you can tape or cable tie the Cisco 1000 series lightweight access points to the
ceiling, or place them on tall cabinets or ladders. However, if you must move them from their original
positions, having them mounted on the tripod test assembly stands makes it easier to relocate them.

Caution

You only need AC extension cords if you have enough 110 VAC electrical outlets within easy reach of
all potential Cisco 1000 series lightweight access point mounting locations. If you do use AC power
cords, make sure you use duct tape to avoid creating trip hazards with the extension cords.

[ 78-17279-m
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e Contact Cisco WLAN Solution for the Cisco 1000 series lightweight access point mounting brackets
and recommended telescoping stand screws.
e Use duct tape and/or cable ties to assemble the telescoping stands, Cisco 1000 series lightweight

access points, CAT-5 Ethernet cables, Ethernet power injectors, power inverter, external power
supply, battery packs, and/or extension cords as shown in the following figure.

~
Note = Make sure you support the CAT-5 and power cables to remove harmful stress on the Cisco 1000 series
lightweight access point connectors.

Figure 7 Cisco 1000 Series Lightweight Access Point Tripod Test Assemblies

AP AP

Power
converter
cable

CAT5 cable

(@
(C

110-220 VAC
extension cord

{
{

Power injector

External power

110-220 VAC converter

extension cord

AN AN

A. Power injector/AC power B. Power converter/AC power
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¢ Continue with “Positioning a Cisco 1000 Series Lightweight Access Point at Each Planned
Location.”

Positioning a Cisco 1000 Series Lightweight Access Point at Each Planned
Location
This section assumes that you have determined the Cisco 1000 series lightweight access point locations

as described in “Cisco 1000 Series Lightweight Access Point Placement.”

Refer to “Preparing Optional Cisco 1000 Series Lightweight Access Point Tripod Test Assemblies” for
instructions on how to power the Cisco 1000 series lightweight access points at each planned location.

A

Caution  If you are using AC extension cords, make sure you use duct tape to avoid creating trip hazards.

e Using the floor plans and/or maps from “Cisco 1000 Series Lightweight Access Point Placement
Guidelines,” place the Cisco 1000 series lightweight access point assemblies at or near the indicated

locations.

Deployment Guide: Cisco Aironet 1000 Series Lightweight Access Points
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e If any power is being applied to the Cisco 1000 series lightweight access point, remove the power
now.

Verifying RF Coverage Using the Site Survey Tool

¢ Follow the manufacturer’s instructions supplied with the Site Survey Tool to collect signal strength
information from the coverage area being tested.

e If necessary, reposition the Cisco 1000 series lightweight access point(s) in the coverage area and
repeat the previous steps until you have verified coverage, and then continue.

Cisco 1000 Series Lightweight Access Point Placement
Guidelines

This step describes where and how Cisco 1000 series lightweight access points should be placed. You
must know certain information to select Cisco 1000 series lightweight access point locations:

e Collecting Maps or Building Floor Plans
e Noting Deployment Constraints
e Access Point Placement Guidelines

e Cisco 1000 Series Lightweight Access Point Placement

Deployment Guide: Cisco Aironet 1000 Series Lightweight Access Points
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Collecting Maps or Building Floor Plans

Collect maps or building plans of the areas to be covered, with a feet or meters scale included.

Figure 8 Typical Floor Plan -- Open Auditorium with Cubicles
EXIT EXIT
Frrrrr 1
FREIGHT EXIT

-

EXIT EXIT

I I I I I
-EKIT_ EXIT I I ENTRANCE CDNGESEIG:S EXIT '_EKIT
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Noting Deployment Constraints

If the Cisco 1000 series lightweight access points are to use existing wiring, note these locations on the
map.

If there are locations where Cisco 1000 series lightweight access points cannot be placed, note these
locations on the map.

Access Point Placement Guidelines

¢ Position the Cisco 1000 series lightweight access points above obstructions.

¢ Position the Cisco 1000 series lightweight access points vertically near the ceiling in the center of
each coverage area, if possible.

¢ Position Cisco 1000 series lightweight access points in locations where users are expected to be. For
example, large rooms are typically a better location for Cisco 1000 series lightweight access points
than a hallway.

Deployment Guide: Cisco Aironet 1000 Series Lightweight Access Points
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Cisco 1000 Series Lightweight Access Point Placement

Place Cisco 1000 series lightweight access points on the floor plan using the “Noting Deployment
Constraints” and “Access Point Placement Guidelines” sections such that coverage circles are
touching or slightly overlapping as illustrated in the following example.

Example

The open auditorium (a Warehouse/Manufacturing Building Type) shown in the “Collecting Maps
or Building Floor Plans” section is approximately 20,000 square feet.

As described in the “Voice over IP Requirements” section, a typical SpectraLink NetLink Telephone
requires approximately 6 Mbps 802.11b throughput, resulting in a minimum A = 5,000 square foot
coverage area per Cisco 1000 series lightweight access point for an open area.

Dividing 20,000 square feet by A = 5,000 square feet per Cisco 1000 series lightweight access point
results in at least four Cisco 1000 series lightweight access points required for the auditorium.

According to the guidelines in “Determining Deployment Requirements,” an A = 5,000 square foot
coverage area results in an R = 50-foot coverage circle radius, or Z = 71-foot coverage square.

On your floor plan map, arrange four 50-foot radius coverage circles so they overlap, as shown in
the following figure.

The Cisco 1000 series lightweight access point coverage areas should overlap approximately 10% to
15% to minimize the number of coverage holes.

The large “X” in the middle of each circular Cisco 1000 series lightweight access point coverage
area--those are the indicated locations of the associated Cisco 1000 series lightweight access points.

[ 78-17279-m
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802.11a Cisco 1000 Series Lightweight Access Point Coverage Areas Arranged on

Figure 9
Typical Warehouse Floor Plan
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¢ See the following figure for a description of what to do if there are any large metal obstructions
where you plan to install Cisco 1000 series lightweight access points.

Figure 10 What to do about Metal RF Barriers in a Planned Cisco 1000 Series Lightweight Access
Point Location
WRONG RIGHT
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C. | Have a Large Metal Wall Next to a Planned Location
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e When you are installing Cisco 1000 series lightweight access points using the “RF Prediction with
Optional Site Survey” or “Basic Guidelines with Optional Site Survey” method:

— Complete “Optional Minimal Site Survey” for the optional minimal site survey, or

— Use the Quick Start Guide: Cisco Aironet 1000 Series Lightweight Access Points with Internal
Antennas or Quick Start Guide: Cisco Aironet 1000 Series Lightweight Access Points with
External Antennas to install the Cisco 1000 series lightweight access points without a minimal
site survey.

Where to Go from Here

You have successfully planned and tested the Cisco 1000 series lightweight access point RF coverage in
your target area, and have determined where the Cisco 1000 series lightweight access points are to be
located.

Continue with Quick Start Guide: Cisco Aironet 1000 Series Lightweight Access Points with Internal
Antennas or Quick Start Guide: Cisco Aironet 1000 Series Lightweight Access Points with External
Antennas for final installation instructions.
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