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WAITA wazinauwsilatfaunsnew 2549 [NTC-NECTEC WiMAX Report]
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FayannuFagsliae (Broadband Wireless Access) lunwsan wiaunassaziduamainadia
faufises axduuinsgiunmanadiagwiu Broadband Wireless Access (RLAN) dsasaungy
waluladmadnfsfiFoniulasialan WIFT (IEEE 802.11) uaz ETSI HIPERLAN dufiany 1z
\iuwanasgrumamaiiagniy Broadhand Wireless Access (MAN) @saseunquinalulaéing
dhdanZaniulasnaludr WIMAX (IEEE 802.16) uaz ETSI HIPERMAN
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Access) Flanaatszinn nisaauunarinans (aenasues soaidas wazsslouiinue)
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a13197 1-1 uaae Broadband Access Technologies

Broadband access Spectrum Data rate Range Mobility Thailand Use
technology
WIMAX 2- 11 GHz, < 75 Mbos <50 km Fixed -
(IEEE 802.164) |10 - 66 GHz P <10km Nomadic
WiEi 11 Mbps (802.11h)
(IEEE 80241) 2.4 GHz, 5 GHz|and 54 Mbps 50-100m.  |Fixed 2.4 GHz
' (802.11a, 9)
Fixed FWA
: . P2P - 156 Mbps; .
Wireless (pnvgte , 22, 26, 38 GHz PIMP — 6 Mpbs 1-2km Fixed
proprietary)
LMDS 27-38GHz {10 - 100 Mbps 2 km Fixed Freg. Plan exist
2.5 GHz:
MMDS 2.1-27GHz |<2Mbps <50 km Fixed PRD (na),
MCOT (agan.)
<50 Mbps <5km (local |
oS (downlink) loop distance) Fixed ADSL
Wired Cable modem <30 Mbps N/A Fixed
(downlink)
FTTH 100 Mbps N/A Fixed
N 384 kbps (walking); Fixed &
5 L e I AL mobile
Flash-OFDM | 0 M2 = 36153 Mops (DI NIA Mobile
Mobile GHz 3.2 Mbps (UL)
Wireless | WiBro 23cH |30 Mo (S12K0ps 1, Mobile
at 60 km/hr)
: 15 Mbps (BW 5 MHz)
WIMAX " .
(IEEE 802.16¢) 1~6GHz (kt;r/%?)t mobility 120 |N/A Mobile

Source: NTC BWA Report & Qualcomm
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laomaluusy maluladnmadrfedayaiamzlugrufiidunaidriialiane (Broadband Wireless
Access: BWA) wu snansausnnguaanldanuansmzvsinmadnildasealdil

Personal Area Network (PAN) dawnalulafnisirdsl3meluiufianzauyana Tasd
szuzmalaifiu 10 was usslidannissussdoyannuisigeann (gsiis 480 Mbps) Sanaluladi
IEnuuwInans Az

Ultra Wide Band (UWB) anwanasgaw IEEE 802.15.3a

Bluetooth ewanesgau [EEE 802.15.1

Zighee anwanasgnu |EEE 802.15.4

waluladmanilldamiumsfadesemsszniteneniaineiuazatnsaldaving (peripherals) 1sf

o 4w KR o (% o 2o [ o 4 @ aa Aa a 1
swsnsusidoyatanule wazdlddmiunsfussdygradalendanuazdoanings (high-
definition video signal) ‘léide

Local Area Network (LAN) #a inalulaginmsdndslimoluiuiiians Seinfiszozmalafiu
100 was uazfidanmstudsdayannuirfigseszau 100 Mbps uszfaassanfigiuiiFonin
Access Point iilevinnsiiisensdedyyiaszninsaunsaldaems (Terminal Equipment) 1w
snwmefiuaasauaidnann (pico cells) Alsuuandrsannimadvasszuulnidwriiadaufianniin

A A oo . A
Fanaluladlanuunsnaiy fa

WiFi awanasgw [EEE 802.11alblg wezanasgiudwamwainunasgiuaonann (1u

IEEE 802.11n)

ETSI HIPERLAN ansisnasznusasnguilszinanlsy
Y o o o o @ aa A o o = @ Y '
doiradmiunslinwnalulaif da s1uimvesglinulusmclavmenioniouiu szozving
52319 aCCess point riu terminal equipment wazanunatiasrasndnanud thosangrulng
adunisldnuluaneusldsusniiulueyyia (Unlicensed) 3sdasldaduanadisiununy

o a
Edl]im’] auNINLa®

Metropolitan Area Network (MAN) #a inalulaBmadniislfmelufufinadeiniefuiiawa
Twg) Sofiszozmacaud 10 89 50 na. %uag’ﬁ‘m‘é"ummﬁﬁ‘l%mu LLazﬁé‘mwmi%’uaﬁagaﬁ
anurgsluszay 15 - 50 Mbps duagiiunisldan 41w non-line-of-sight (NLOS) w3a line-of
sight (LOS) Tawnaluladndluilagiu fa

WIiMAX anuanasgw IEEE 802.16 wazanasgrufinamananasgmaana

WiBro daiilusnasguiivamlasdszineanmald deudazléwamdeiiasaniainin

dauniiradnnnsgin |EEE 802.16

A I 1 & L Y o 1 v U
ETSI HIPERMAN Zaifuanasgiuvesngudszinaylysy dawamldvinmusauiuleanu

wasgnu [EEE 802.16
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utduss naluladmsdnfisdandnn gautufinisldawuoulszdd (Fixed) Gsaunsalvas
;ﬂ%ﬂ%ms%a@@iﬁagﬁuﬁ‘lué‘ﬂwmzmﬂuaﬂmms (outdoor) iuwan Aaufiazwaulhidunsls
numsluanans (indoor) us3swaweanuunldmunsnlfruuuuiadaus (Mobile) lése
athalsfiony Gefinaluladmudrfslimeludnenizdnan Alildsdanasgunandindn’ly
1964 LLazﬁWmuag’ﬁau%ﬁwﬁmmgmmamﬂﬁﬂé‘oﬂmfmzlﬂuﬁﬂaw%‘uslmoﬂ’?'m Taoiln
ARz niaudazse (proprietary) fonddosrnalunslfnuiuiuiuszuves
nAnToau gunsaffilfinaluladludnwoct dnFoniulasnalud Pre-WiMAX
Wide Area Network (WAN) #a inalulafinisidnfislimeninmnte flaresnsaunquiiuiing
Useine wialaaninne LLazm%&jaLﬁuﬁmﬂﬁmmmumﬁauﬁlﬂu%é‘ﬂ vl inaluladinisdnfiaf
dnszyinduwmaluladmadnfelimousnants fo malulailnsdwsiiadauiigan 3 (IMT-
2000/3G) sswamsiaiiiasuanimaluladlnsdwsiinfanfigad 2 lasfigasuasgundn fo
Wideband CDMA (WCDMA) Avimmdaifiasarninalulad GSM wazwamealudniiu
wmalwlad HSDPA (high Speed Downlink Packet Access) uaz HSUPA (high Speed
Uplink Packet Access)
cdma2000 Aiaurdaiiiasannanninalulad cdmaone (IS-95) wazwamdaluanii
melulad cdma2000 1x EV-DO

WONINTH ﬂ‘oﬁmﬂiuiaﬁ‘é"uﬁﬁi%muiuﬂagﬁ'uuaza:ﬁlﬁmuluamﬂmé’ulﬂﬁlué‘ﬂwmzmm
Broadband Wireless Access fianasaidluns MAN w3a WAN 'l %ua&iﬁugwwawaaqjl,ﬁmim
fa
MBWA (Mobile Broadband Wireless Access) anusnasgnw IEEE 80220 Saiflu
nasgmiisuidssiuldriu [EEE 802.16e (Mobile WiMAX) ueidsagszninanisiuses
mmgmslwﬁv‘uq@ﬁm
Flash-OFDM (Orthogonal Frequency Division Modulation) &sfilfsnulusnmsmeida
wwzﬁmﬂ@mQ’lﬁu‘%mﬂmﬁwﬁmﬁauﬁmosw Toodlwmaluladfildmulusnsme FOD
(Frequency Division Duplex) uazlganuniraunuaad aus 1.25 -5 MHz
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a137290 1-2 uaaanalulad BWA ndrans

Technology Standard | Application Coverage (m) | Frequency (GHz)
UWB 802.15.3a | Wireless PAN 10 Flexible
Bluetooth 802.15.1 | Wireless PAN 10 2.4
Zighee 802.154 | Wireless PAN 10 Not identified
WiFi 802.11a | Wireless LAN 100 5
802.11b | Wireless LAN 100 24
802.11g,n | Wireless LAN 100 24
WIMAX 802.16d | Wireless MAN 6400 - 9600 11
802.16e | Wireless MAN (Mobile) | 1600 - 4300 2-6
WCDMA IMT-2000 | Wireless WAN 1600 - 8000 09,18 19 21
(36)
cdma2000 IMT-2000 | Wireless WAN 1600 - 8000 04,08, 09, 1.7,
(36) 18,19 21
MBWA 802.20 Wireless MAN/WAN | 4000 - 12000 35
(Mabile)
Flash-OFDM Wireless MAN/WAN Flexible

Source: www.citel.oas.org

ATAZAYNITNNILANIEADY laRarsmunalulatgninddelSaoaiui lananuigdwninue

U&7 LL&$ﬁﬂ’)’1&lLﬁ%’j’1Lﬂﬂiuiaﬁﬁﬂ’lﬂwﬁaﬂﬂﬁa’]ﬂﬁa%iﬂdwﬂﬂ AI%Y J9inuavauLlIaNIg

@hLﬁ%ﬂqiﬂlQOQM$91{$ﬂ3§&Iﬂ7§LQWW$ﬁﬁ]% el Laﬂﬁ'lﬁ‘fi/ %3@59UQQNLQWW3LVI@IT%T§I§
Broadhand Wireless Access assialalit ivintiu
(1) wmalulad Broadband Wireless Access luanwmoe Wireless LAN (4sasounqu
ialuladawanasginu [EEE 802.11 )

(2) wmalulad Broadband Wireless Access lusnwme Wireless MAN (4sasounqu
ialuladawanasgin IEEE 802.16 dn)

dm3uinalulad Broadband Wireless Access aw azldiaualwamznysunisunasgiu nna,

Aosananuminzsalunssarianasgiunmameiialulamadaly
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walulaiimsuinfistayannasigimaanasgin IEEE 802.11

Aﬂl a Aﬂl g; dl 4:{‘ v a [l Lo = Aﬂl a
wIasingaumaniessizuzauliiannis flatuanufivuadigelutlagiu fa wIeding
anwan Wireless Local Area Network (WLAN) Assnnulasnald “aunsal Wi-F"

“WiFi" w3a “Wireless Fidelity” :wa3asnansiusesnaanlilas “The WiFi Aliance” gaiiunga
gammnIsuniiununadlumsWasuasnasaugUnsal auanasgiw [EEE 802.11 (Wireless
LAN Standards) i#alviedesingauuauiiiedesnung "WiF" swisaldausauiule Tag
n@sgMMamaiananilidnsdsdmivieiasingauwauunasgin [EEE 802.11 lugnuanad
ng 2.4 GHz usz 5 GHz ﬁﬁmm'ﬁ@LLazsl%musluﬁm;ﬁ'uamaLLwiﬂmm léun IEEE 802.11a,

IEEE 802.11b wa IEEE 802.11¢ sisfinwaziduanainadinauansiaesil

M13199 1-3 naasdanivwaainniassaw IEEE 802.11

802.11 802.11a 802.11b 802.11g
Standard July 1997 September 1999 - | September 1999 | June 2003
Approved
Available 83.5 MHz 300 MHz 83.5 MHz 83.5 MHz
Bandwidth
Unlicensed 2.4-2.4835 GHz | 5.15-5.35 GHz 2.4-2.4835GHz 2.4-2.4835GHz
Frequencies of | DSSS, FHSS 5.425-5.675 GHz | DSSS DSSS, OFDM
Operation 5.725-5.825GHz
OFDM
Data Rate per | 2, 1 Mbps b4, 48, 36, 24,18, | 11,5.5, 2, IMbps | 54, 36, 33, 24,
Channel 12,9, 6 Mbps 22,12,11,9, 6,
55,2, 1 Mbps
Modulation DQPSK BPSK (6, 9 Mbps) | DQPSK/CCK OFDMICCK (6,9,
Type (2 Mbps DSSS) | QPSK (12, 18 (11,55 Mbps)  |12,18,24,36,48,54)
DBPSK Mbps) DQPSK (2 Mbps) | OFDM
(1 Mbps DSSS) | 16-QAM (24, 36 DBPSK (1 Mbps) | (6,9,12,18,
4GFSK Mbps) 24,36,48,54)
(2Mbps FHSS) | 64-QAM (48, 54 DQPSK/CCK
2GFSK Mbps) (22,33,11,55
(IMbps FHSS) Mbps)
DQPSK(2 Mbps)
DBPSK(1 Mbps)
Compatibility | 802.11 Wi-Fi (5 GHz) Wi-Fi Wi-Fi at 11Mbps
and below

Source: NTC BWA Report
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iw3esingaumnauanasgn [EEE 802,118 15unuaduing 5 GHz fanuisideyagega
fiv 54 Mbps

iwsesingaumanuiasgiu [EEE 802.11b 1dununduing 2.4 GHz Tasfanuideys
gagafis 11 MBps uazfimsldsmainnnitosss 95 vas “gunval WIF"

iwsesingauwiaunnasgiw [EEE 802119 1fuauaduing 24 GHz efanunideys
gotha 54 Mbps uazsunsauiniuldriuiaiesingaumnauanasg [EEE 802.11b

L%

Nuazidvavasunasguiiduinasgunvensanuain [EEE 80211 wandnlassuayldasi

a13197 1-4 uaasanasgimnagisanaain [EEE §02.11

Extension Principal application or characteristics
802.11b - 802.11a | Physical layer (PHY)

802.11g - 802.11n
802.11d - 802.11h | Regulations and RF
802.11) - 802.11k

802.11i Security
802.11e - 802.11r | Quality of Service (QoS)
802.11s Web topology

AaulanwaziBoaeanuinaluladnsghisdayannuiigiamanasgiu [EEE 802,11 g
mmm@mmu‘é‘mﬁﬁmn Www.ieee.org

wmsgwnemaiadmsu Broadband Wireless Access win 1-7


http://www.ieee.org

wmalulaiimsuinfistayannasigimaanasgin IEEE 802.16

walulalunguanasgu IEEE 802.16 iiwnasgrunalulafsngaunasgiunits fignwamin
Tas Institute of Electrical and Electronics Engineers (IEEE) vasansgaiaini uazSainsunslull
a.e. 2001 Tasluwmei@aanu European Telecommunications Standards Institute (ETSI) Al
WaaasgmalulaimadhisdoyannuigeniGonin HiperMAN gumuinlude udldd

dl v d! Q > Qs 1
muaniAsudoyadinuuaziuny |EEE atanan

Il e 2000 anngaswnssw d9dsznaulude guinaunsal gmun chipset uas
dsznoums Téswdaiunans WIMAX Forum w3e Worldwide Interoperability for Microwave
Access Forum 1uasdnsiilaussminails SilhwanoiesivayuussWamayUnsaliaiadne
Tinasgwlunga IEEE 80216 iwluluumimadoniu lasilinguszasdifieligunsniann

Andadne 9 aansaldnuiniuld iaanunauniusaianasgiu waslinaudunvauivues
v A o & { H 2, .
Auilne eauu [EEE 802.16 39850i3undnandtein WIMAX

LOLARWINE

leur 2 =11 GHz waz 10 - 66 GHz

P @
YNNI NUNENEIVB

v
v A

a 1 = [}
&l&ﬂ(ﬂiﬂﬂ%ﬂ?&ll%ﬂ@&laﬂ 4 4130 LLUGVLQGN%

IEEE 802.16

IEEE 802.16a

IEEE 802.16REVd (IEEE 802.16-2004)
IEEE 802.16e

Feature 7ilaqueu lefur

pauamItiLInsgalata 50 Alawwas

anuideyageds 75 peak Mbps  iilesennd Spectrum utilization (Spectrum
efficiency) ge'leitis 3.8 hit/Hz

uaueawIngfisassudaudranths (2 - 11 GHz, 10 - 66 GHz) uazfins licensed uaz
unlicensed band

fmua Channel bandwidth léwannnans eaue 1.75 - 20 MHz

Janudiewguises Carrier frequency waziianwauz Duplex mode (TDD waz FDD)

Samnwmsliusnns (Quality of Service - QoS) iasassursmsfinannats n9

a ad 3
LREN 'J@]Iﬂ LLG$°IIQ§JJG
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2006

2004 Mid 2005
802.16a 802.16-2004 (REVd) 802.16e

Fixed outdoor Fixed indoor Support for mobility

Near LOS NLOS (non line-of-sight) “Portable” broadband
access/internet for
consumers

- E1/T1 service for Indoor broadband access for | Always best connected

enterprise residential uses (high speed,

- Backhaul for Hotspots
- Limited residential
broadband access

internet, VolP)

External box connected to
PC with outside antenna

External box connected to
PC with built-in antenna

PC card or chipset

embedded in laptop, PDA
and other mobile devices

Source: NTC BWA Report

FawlanoaziBoaimnumaluladnndhfsteysnnuisigeauanasgm [EEE 802.16 1iinida
mansngneazdualdann Www.ieee.org wia WIMAX Forum # www.wimaxforum.org
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suasi@eamamaiinuasnasg IEEE 802.16-2004 uas 802.16e

Tasstnofldinaluladnmadrdsliaaaauanasgu [EEE 802.16 sniFensulasmalui WIMAX
dedawnan Worldwide Interoperability of Microwave Access iilulassdnafianansalwuinis
dhislasstne mersfiluludnsncdszind (fixed) snsnefiadoudiald (nomadic) dnwme

wnwn (portable) uaziadewd (Mobile) awfirnua'liaad

Fixed Access. The user device isassumed to be fixed in a single geographic location for
the duration of the network subscription. The user device can connect and disconnect
from the network. It may be able to select the "best" base station at the time of network
entry. The user device will typically be associated with the same base station sector or
cell, and any re-association with another sector or cell will be controlled by the network,
for instance, for failure mode or macro-diversity.

Nomadic Access. The user device is assumed to be fixed in a geographic location at least
as long as the network data service session is in operation. If the user device is moved to
adifferent location in the same wireless network (e.g. cell or sector change), the user
device subscription is recognized and a new data service session may be established. The
user device may be able to select the "best" base station at the time of network entry.
During a data service session, the user device will typically be associated with the same
base station sector or cell, and any re-association with another sector or cell will be
controlled by the network, for instance, for failure mode or macro-diversity.

Portable Access. The user device will maintain an operating network data service
session as it moves at pedestrian speeds within a limited network coverage area. Limited
handover capabilities are provided during an operating network data service session
while the user device moves into adifferent cell or sector area within the same cell.

Simple M obility Access. The user device will maintain an operating network data
service session for non real-time applications as it moves at vehicular speeds within the
network coverage area. Handover between sectors and base stations provide this service
continuity for all non real-time applications.

Full M obility Access. The user device will maintain an operating network data service
session as it moves at high vehicular speeds within the network coverage area.
Guaranteed handover performance between sectors and base stations provide this service
continuity for all applications.

Source: WiMAX Forum

mafilassnsazinuldawanudamslunsdhdafuandrsiuaslananidhedu - Saduiu
Faarmuanasgwlisesuny  wwuwsnaziullawanesgw IEEE 802.16-2004 (w3afi5un
Aewniiitih IEEE 802.16d) Ssacldldludnumenadndsuunyszing wazuuniiadaudie’ls
suuunfisasin anduwlamanasgm IEEE 802.168 dsazmiusmumisidnfisunumnm uas

.:4' P Y
LLUUL@&Q%V]VL@]@]’JEI
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anTetnaaad uaaaliiAuisgduuumadnfie (access type) uazdnwmenanafiaunidszns

fnulassrnenisdnnanalulad $zne

aseuand 1-6 uanegiluuunmsiands (aCcess type)

Locations/
Definition Devices on Handoffs  802.16-2004 802.16e
Speed
] Qutdoor and indoor Single/
Fixed access CPEs Stationary Mo Yes Yes
i Indoor CPEs, Multiple/
N d ' M A Y
omadic access PCMCIA cards Stationary 0 & &
Multiples
. Laptop PCMCIA i Hard
Portabilit Walkin No Yes
y or mini cards g handoffs
speed
Laptop PCMCIA Multiples Hard
Simple mobility or mini cards, Low vehicular handoffs No Yes
PDAs or smartphones speed
Laptop PCMCIA Multiple/ Soft
Full mobility or mini cards, High vehicular handoffs No Yes
PDAs or smartphones speed

Sourcee WiMAX Forum

WIMAX \flusnasgruvasszuuiiiulana (compliance) snasgnu IEEE 802.16 (Air interface for
Fixed [and Mobile] Broadband Wireless Access System) &asavinlae Institute of Electronic and
Electrical Engineers (IEEE) wesswsgawsnm  wazanasgw ETSI HIPERMAN  (High-
PERformance Metropolitan Area Network) @sdavinlas European Telecommunication Standard
Institute (ETSI) vasnguiszinaylsy

wasg [EEE 802.16-2004 Iuwanasgruifivavinsasaunguninsannsann tiiasannldsuen
wnaswmanaiiedildsarinauwniil 3 adudnliehesu (IEEE 802.16-2001, 802.16¢ (2002),
802.16a (2003)) Ainsndsmsulszundldamnsludnums LOS uaz NLOS Tuzasnnuiiing 2 -
66 GHz uszimuaamzanasumanadinlussdusuas Physical Layer (PHY) waz media
access control layer (MAC) winstu (iswidinniunsdivasunasgiw 802.11)

Tuudazszauzulislanas ldszydainuad 9 fisnduswiumstedesoss lidaniu
Snwaassmtamsdays maRassuanildou dathssasmsimualuszausu Physical layer
wu anwilunislinu anuniswssunuadu (Channel Bandwidth) suuuuwesmswagiatu
udu dawszdusu Media Access Control layer azimuawimiimas ww Media Access
Control, Quality of Service (Q0S), m3snuanuaaans udn
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Air Interface ~ /

W\

Subscriber Station .
. \ Base Station
(Client) \
I ———————————————— l— ——————— -
CSSAP |
I MAC Convergence Sublayer < Interface to upper layer (ATM, |
| (ATM, Ethernet, 802.1Q, IP) Ethernet, IP, 802.1Q) |
[ o emesm———
| &) Common functions of MAC I
=L MAC Common Part Sublayer -4—— (Packing, Fragmentation, |
| = QoS, ARQ) I
| MAC Privacy Sublayer Authentication, Encryption,
| Key exchange |
y
— Frequency, Channelisation |
I = Ranging, Power control, TX, Rx |
| I Physical Layer -4—— Single carrier, OFDM, OFDMA
a Error Control |
[ w QPSK, 16-QAM; 64-QAM |

Source: NTC-NECTEC WiMAX Report
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mswdouutasiiilu IEEE 802.16-2004 azsjsuiunmsdszgndldmsidnfiauunyszdnn uasd
waauield dhdoiu wazindugiwenad 2 — 11 GHz dhanluwanasgn Sanasgu
ainasassumaitemansuayimld 2 wou da OFDM (Orthogonal Frequency Division
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Wadaed) e.a 2002 IEEE 802.16 Working Group lé#inissmas Task Group e laglsifinsini
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waaun ludwmanudfidind 6 GHZ Sanasgundiudsudit iumssusesldudailiadien

funan a.a. 2006 Aranun uedaasennwin IEEE 802.16e

aasgw IEEE 802.16e aclfinefiamnandmymiisanis SOFDMA (Scalable Orthogonal
Frequency Division Multiple Access) @aiilugtuvumitsuas OFDMA fisnunsadsudoudium
PasdmeduRldnuanudams  wenmilonninafiemwaudyann 2 uwwuidufe
OFDM uaz OFDMA wa#t muidenlfinafiemsuawdgyrawmun SOFDMA azdisaananszny
nnmssunaw (interference)  Aanaieduaunsaflmenmenldmeemeuuusaufiems
(omnidirectional) waneniiu anmsgw IEEE 802.168 fsusuuzsdszntmmlumssuuscas
sy Laglswanms MIMO (Multiple Input Multiple Output) wsz AMS (Adaptive Antenna
System) sauviawannas soft handoff ua hard handoff 8nene

diesnnanasgnw  [EEE 802166 aszsjsuiunimsdszyndldnunvaunsninanansonnwiuas
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1iha9a1n |EEE 802.16e Lﬂummgmﬁswmemgmﬁﬁa;Jiﬁauﬂﬁwm"l’?i’mﬁ'u (pm@eanuny
Tunsdivas |EEE 802.16-2004) Teuinidwanwmemadriioldle lansfiduuuudszdni uasuuy
lRawn o819 lsAay qm’mﬂsswimﬂwm@mmﬂmgij’ﬂﬁammm IEEE 802.16€ 1fluanasgin
t-ﬂl Y o el U v d' t-ﬂl I3 a = % %

neanuuulidmiumadszgndlinulusnsuziefonnidunan lFsluuunInsudy Iy
SOFDMA winuu luwmen [EEE 802.16-2004 \duanasgiunieanuuligmiunmsdszandldom
Tusnemzseirndunan Seldsduunnsnsudygiouun 256-carrier OFDM winuu vili

&) o ° ) o o A e v £ Y o A A o

gunyninlfinasguerarnuiniuldnialidld ausdnugduuummsudygimniienldom
NI qﬂmzﬁﬁlﬂ%m OFDM azvinsusrunwhallanulavstnanldlrvua SOFDMA wialuns
NAUN qﬂmzﬁﬁlﬂ%m SOFDMA  azvinsusaunwlalanulassnenldlvua OFDM  aati

ialuladasnaisanazidinulaldanssuysal (fully backward compatible) Auanasgwda
sanilaanssalaseng (System Architecture)

lassdnpanunnasgiw [EEE 802.16 azisznavdrssindaysossiu feo
1. =onflgw wie Base Station (BS) - esuqumisiusedeyaves annilgning wie
Subscriber Station (SS) niwueluiufivinvasamiizs wia cell wananil annfigou
fevnminfidwyengendary wired Intenet backbone
2. amilgnine w3 Subscriber Station (SS); wie Customer Premises Equipment (CPE) 44
fag 3 yuluundia
a. Fixed CPE §msfiaasatnsaitazianamedifidunsiafiasd 1 outdoor CPE
vudu
b. Nomadic w3a Portable CPE aunsafsunsawnwiaianshels udainsalezdas
dansagiufiluneldom drogreaunsal 1w Indoor CPE w3 Self-installed
CPE ifludu
¢. Mobile CPE gunsafsuisnldsulusmziadondld (Mobilty) aunsaf CPE i
anvazaglugtuvuzas PCMCIA USB w3e flash Network card #lériuaynsal
notebook PDA w3a smart phone &sluamiaa mobile CPE fiazgnsaufugunsal
fnguaguw notebook PDA w3e smart phone ‘lulud

Base Station
Subscriber B9)
Station (SS) \

ooog|
0o0g|

DDDDDD

nnnnnn

Source: NTC-NECTEC WiMAX Report

Eﬂﬁl 1-2 wansaailaanssnlaseang (System Architecture)
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suluuumsidandauaslaseans (Network Topology)
mIdaudevaslaseinadle 3 ph[BINGE

(1)  Point to Point (PTP) iflunaiandalasasaszwing aanfignw Au aanfignn wia szning

sonfigiu AU aonflanine sUwuuimansdmsumagendauuusasa (Backhaul connection)

(2) Point to Multipoint (PMP) \un1sizaudeszwing amnfigu iy nans gannilgninanian
iu magandefiiusluuunanuazlfunigavaslassinsamina i

sl ez

Htat
* Paintio-Metpolet @

ML= | ier
h"
N

Idizmnz

HCIED | mhennze

31 1-3 LLE{G]\‘]E?JLLflJiJﬂ'liL%‘a‘lN@i‘a‘l‘ﬂ‘éldTﬂid?i’lﬂLLfIJfIJ PTP waz PMP

(3) Mesh Topology Humugeudalugdunuaninenialoussyy wuda wananaaniignineaz
{ o [y \ @ a 1w [ [y Y s

swsndendanuamiigiuuss amiannetisuindadedionueslddndindadunisvens

g { v A A { ' ¥ = Aa 4

Aunnsldvimstuuunis naedetiugtuuuiadu (optional) luanasgw IEEE 802.16

LL@iEl’ovl,&iLﬂuﬁLLwi%mﬂﬁ'ﬂLLa:El‘@”l;iﬁqﬂnsmﬂaﬁsao%‘umsﬁamﬁaslugﬂl,muﬁ

Base Station

é'"{é % < (B?)é”@ %
Y é‘-‘-l:}:-:@-z:j”_:‘.:@

gﬂﬁ 1-4 u,amgﬂu,uumsl,%amiaﬂaafma?imu,mJ Mesh Topology
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suuuumsunsnszanaaiu (Propagation Model)

nsfadeszning aniigm uss sanfignine swnsaduluguuuves msfessfiamiass wie
Line of Sight (LOS) fe faygmfedefiomsszning sanfigiu fiu sanfigning szunanminss
(Direct Path) iwiviulasdaangsfesnilag ffarnsazildifionmiaanausesdyyiman
limansnFemsiuld uaBngduuunitsdie msiessiianisden we Non Line of Sight (NLOS)
angiu nu anngnaing sansndesnsiulddiwiinezizefarns sygraisuldazanan
nanofienns lidenidn Fygrangnisfiesnsaanauingssdly (Absorption) Fymnmidey
inudsfiaaans (Diffraction) uaz Aymrmfiazau (Reflection) Fyyrmenauszfianiiesd
amauiansnisnwuandis 19 anuussvasaganm (Signal Strength) svasdmnas
Polarization uaz Delay wassyanam ssdaslfinalulainfinnududouiidugdnsainiaiuia
Receiver 3sazsansnfuuazusnuszdyanafifananauasfienisild quauiia Line of Sight
uaz Non Line of Sight faaaAenlosivanuaaldom lunssiinnuiigeannnit 11 GHz s
FaaITnINg ao1igIw waz aignang da9nns Line of Sight Wity dauanadfiandi 11
GHz Tagtannzgnuanuiindginit 6 GHz anniigiw uas sanilgnane anansadadeuuy Non
Line of Sight 'l amawiid Non Line of Sight vilwiAaaaufangulunisdaasuazlfsm aunsal

aniny (CPE)

Sitation

AS

Line of Sight {LOS)

Eﬂﬁl 1-5 wainvamanti@ Line of Sight waz Non Line of Sight

Hon Line of Sight {(NLOS)

a a4 ] a % a \ a a A & : = L@
nidadefessizninanifigiuivannilgnine faesfienisdia vrau (Uplink) Aennssadaya
90 aofignineluSianfignu waz anas (Downlink) Aesedayasnanifigrulddsaniilgnane
aaugad liiiulugz
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-— —— Uplink  ....... p Downlink

Residertial

\Y
@ Mokile User
g

Induetrial
SCHO. Enferprisz

Eﬂﬁl 1-6 wansiienemssstaya i (Uplink) uaz aas (Downlink)

sisvew Duplex scheme w3 uplink Au downlink Hlémeszuuunan fa

1. TDD (Time Division Duplex) msssdayanisenm uplink 7w downlink Aaanufidaiuud
LN IRIAURLTIIIR msa’oﬁngnLLu'omonmaamilu frame uazlundaz frame Snsuys
Fraadeniu 2 subframes (fa uplink subframe was downlink subframe) nssadayafianis
uplink azgnaslugranaan uplink subframe wmei nmssedayafianis downlink ssluzasam

downlink subframe TDD snansnsesiu metSuilasusasiaaiues frame & fe dagaudasiam
vas Uplink subframe #u downlink subframe “snursaiaeuudadldduiudsanm traffic vas
uplink waz downlink &issiu TDD FsfianuBangulumsians bandwidth deudnsunn

«—Dcovnlink Subframma ——»4——Uplink Sukframa—» Tirna Slot

-

- >
Adaptiva

Frarre j-2 | Frama j-1 Framej | Frame j+1 | Frame j+2

B B
Tima frama

Eﬂﬁl 1-7 wansmassdaya a7 (Uplink) uaz aas (Downlink) Tasds TDD

2. FDD (Frequency Division Duplex) nssisdiaya uplink A downlink gofauazANd Myaa
Faya Uplink 7o downlink Sssusassidlunandoadu uanaini FOD fssessu CPE Aillu

wuy Half-FDD @a qﬂﬂszﬁgﬂﬂhm:ﬁwmiﬁﬁagaLLa:%'uiTa%Jaﬂuaznmﬁ’u ﬁamm:ﬁqﬂmtﬁgﬂ
ﬂimﬁwé‘am*’ﬁaga azvl,&immm%’uiagavlﬁ LL@imsmLLaz%‘uiTa%Jaﬂ’a‘l%ﬂuazmmﬁ mﬂ%gﬂl,mu
Half-FDD aunsafazisanfignndn full FDD inszsudsznaumasudygranunadsdmyyim

3 ¥ A o % [
maoaqﬂmmmmmslﬁq@m mnmamu‘l@
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Tirne

Frame j-1 Frame j Frarre jH1
Slct
Coninlink
irequency i)
Up ink
irequency j)
T re frame o

Eﬂﬁl 1-8 wansmsssdaya a7t (Uplink) uaz aaas (Downlink) Tasls FDD

WNEILIG)

- a
o do o d o & o & 1 o do o
1139AF33ANNDAMY TDD agliAnafiiisaviienaady a1 @un1sinassAnungmiu
) [ o a [ o & o o . a o & o o
FDD asldi sawmidqan A assddynuiediiu uplink  antasdayainuindg iy
downlink  Tauildudrgininl TDD agdismmganiailnsal FDD wisigglnial TDD iiu
alsgnaumaiudyaaiudmlsynaunagidyanuannsoliioniuld uaginsal FDD v
alsgnaumaiuiunasuanAnasAiunIdatiinunianin - FOD 16 2 amadnyimn
(6450 uplink i downlink) AsEssnIasfudmInaniiigninalininni uiluuduainiuiug
4AMs bandwidth ud1 TDD aglilsg@ngnmni wsglauaysnmnauainislbamaiatnain

o a i o 1 . a da 1 . 2
Bnndaysiuianie downlink asfininni uplink W3afGunin Traffic Asymmetry &is TDD

2
1 [

aunlfunlauudagiuuas frame wasasfulTnndayanluanmnsiulinnin duin nvh

o v

v e a ) G g o
flsgnaunsaginaulaidanifinalulati TDD wia FDD agiuiuananiRuadliuing ns

q

RENESINIREATRT Llﬂ%ﬂﬂﬂi%ﬂ"lﬂ!ﬂ"liﬂﬂ‘}’]'u

Adaptive Modulation Scheme

weiiamswandyaas (modulation technique) Adwualuanasgaw IEEE 802.16 #1¢ 4 3uuuy
da BPSK, QPSK, 16-0AM was 64-QAM 1aelw 4 EﬂLLUUﬁ 64-QAM azlstaasianuiiinig
%’udaﬁagagaqmmﬂiz%w%mwiummmﬁaé‘tyty']miumuvlﬁﬁwq@ Tunrenaunu BPSK 1#
ﬂsz?m%mwlummmiaé’mumuwmmmuvlﬁgaqmwilﬁ’mmL%’Jlumia"ﬁaga‘lﬁ@iwq@ v coding
rate waz modulation ersfianuFuRUSAL aManuIudeFY Y MILNIUEAzANUSI A
GatudasinsUsuiaeuues coding rate waz modulation lfimanzauiusniazaasns
fadafommiatasdyanm lurniziu 9 Fa3uninaiiaiii Adaptive Modulation w3a Adaptive
Burst Profile ésusmsl3lugy @siinisiaeuurias coding rate wa= modulation 1viwanzauniu
AMULTIVDIF Bz e AR mIUnIw nia Signal-to-Noise Ratio (SNR) Tasluudas
modulation uaz coding rate azlwanuisalunsfessfuansdrsiu dsuaastiluansed 1-7
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SNR=16 dB

SNR=9dB

j1#t 1-9 uans Adaptive Modulation Scheme / Adaptive Burst Profile

a9 1-7 uaasanusr lunsaaansiiials modulation uas coding rate fiuandranisw

Speed at Modulation&FEC Code Rate (Mbps)

Channel QPSK | QPSK | 16-QAM | 16-QAM | 64-QAM | 64-QAM
Bandwidth 1/2 3/4 1/2 Y4 2/3 3/4

1.75 MHz 1.04 2.18 2.91 4.36 5.94 6.55

3.5 MHz 2.08 4.37 5.82 8.73 11.88 13.09

7.0 MHz 4.15 8.73 11.64 17.45 23.75 26.18

10.0 MHz 8.31 12.47 16.63 24.94 33.25 37.40

20.0 MHz | 16.62 24.94 33.25 49.87 66.49 74.81

Source: NTC-NECTEC WiMAX Report
OFDM and SOFDMA

sz |EEE 802.16-2004 @51 OFDM azmanzaniumsdszgndldsmlusnuomeszinials

seanmenuy directional sanninmaiadn whasann OFDM Janususeutasnit SOFDMA
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JeTulaTasgnIneffisoaimauandeiuldd vinldiasasgninedldaseiniauwuy omni-
H H Y o v ° v vad A & a o«
directional 1e5usuamsunmutosas uazvirounmaldaniie NLOS ladau dalnwasdranlu
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nIwa mﬂﬂiﬂizﬂqﬂ(ﬂ%ﬂmmmﬂaaum

wananww SUb-channelization g3l suisBasFypImaNANULANANTEITNIIZNIINILATN
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uwazaananuTwasdayafizaslutasdyanuinladie uaadldiiudslugddnsdiaeh Fevinld
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dusznaunislanudanguannulumauimsianislusiues handwidth wasrindsss vilwls
L [ Aa A £ o ' ' 4 A o o I !
ninennTleddszEniamwanntu aaadrasu Tu time slot 1denu anadmuaiiasssiannnin
I¥nutessyomninmsuninszansninlidesd uazaamassslutassuamninsuwinizane
tﬁl = ] v et g; lﬁq’ tﬁl Y Aa v v J lﬁl ) o e 1 v s
ARuARgUA datu anvvmoiunlivinsmeluanansldniedu Wamnuamdassgs 9 ldnu
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tossyymdeniiszy lidmivgdnsaiildnmeluains

wmsgwnemaiadmsu Broadband Wireless Access w1 1- 18



OFDM

111

- JFDOM carmier Frequency (camiers)
OFDMA
‘Gmup 1 ‘Gmup 2 | Group M 4
N_ carriers *

Frequency (camers) -

— 0t }

ey SUbchannel 1 _

s SUbchannel 2 OFDMA carriers
Subchannel 3

In OFDM, all carriers are transmitted in parallel with the same
amplitude. OFDMA divides the carrier space mnto NG groups,
each of which has Ng carriers, and mnto Ng sub-channels, each
with one carrier per group. In OFDMA wath 2048 carriers. for
mstance, this translates in Ng=32 and Nz= 48 m the downlinl,
and Nz=32 and Ng= 33 in the uplink. with the remaining carriers
used for guard bands and pilots. Coding, modulation and
amplitude are set separately for each sub-channel based on
channel conditions to optimize the use of network resources.

Sourcee WiMAX Forum

§1Jﬁ 1-10 wanswnaina OFDM and SOFDMA

msldnannns Sub-channelization Tugauwas UPink Sazravinlwdss@nsaw/anssauzvasszuy

Y B ' - . o - .
TagTIua% Lﬁaomﬂmammnm‘%aogﬂmﬂuﬂfﬂzgﬂﬁnﬂ@ Tasluwnyduas OFDM Lﬂ%aagnmﬂ
aeasRamwiaununsnue ua OFDMA az‘l%%é’nmsﬁﬁﬂﬁm‘%mgmima'oé’mumﬂmmwnlu
tosdy gy mbasfiiinualigmiviasasgninonulasaniz lunsdivas OFDMA 5 2048
ARuwA waz 32 sesdnyrmtas duaIasgninenuiualilsldianiz 1 sesdygimdan
1 g; =3 o Lo % 1 g; |¢:l' ‘ﬂ' g: ) A £ = 1
LY m:mi%maaaomﬂmvlﬂagﬂ 1/32 sasunuaaunsrua vlvdanulasouluwaiwsas
SNR 1¢annnin 15 dB tasiden aausasliiAulugn 1-11

SOFDMA #1glwszuurinewladnin OFDMA syswen Tasazsnunsandsuswieves FFT (Fast
Fourier Transform) Twidnnuamaanunisunuaausastassy o (Channel bandwidth) e
nlWszaevinsszninssanmadunndivinnuusan channel bandwidth a:laivinAu msfiszezving
] o a e d & o v a a @ a daf ) a
sER TP MR AwWNIRDAafiTu nlddssEnTawmsldauefuanudaaudnsunsiives

LOLARWAIN LLazﬁﬂﬁ@Tunumaoqﬂmzﬁa@aaa%m%’umzﬁmml,l,nmﬁul,l,ﬂu
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OFDM OFDMA

L
w g
— c
5 @
E =
3 e
5]

[ uUser 1

I User 2

[ Usera

User 4

v —_— —_—
FFT symbol Time Time

In OFDM. user devices are assigned time slots for transmission, but only one user device can transmit
during a single time slot. In OFDMA | sub-channelization enables several user devices to transmit at
the same time over the sub-channel(s) allocated to them.

Sourcee WiMAX Forum

Ei]'ﬁl 1-11 wamsn1s UPLINK Tssnaisa OFDM and SOFDMA
Handoffs and Roaming

mialaushedraad (Handoffs) uwsnnisddgfadaidhanlusnaszw IEEE 802168 e
miuaunsUszandldauuuniedand tesanaunsafinidudasdanususafiazdinsann
mifadafomsluindumedhuiwssfiaalfmsslndudrfiow Tasnanmasinania
Jndundnmsiiduidesd luasmeAniasgin [EEE 802.16-2004 Afinannisdanann’ly

wdoarw udiduludnwuifiodan (optional) Laldsdu

unasgu IEEE 802.16e anunsnvessu handoffs léwansuun ladraziiu hard handoffs &l
wwanns break-before-make siufa ie3asgninsdadetuaniipmldiisssniidslugisnala
g Galunydiftas lidudan winsfusidayaszazgaliing wia Soft handoffs Falfunanig
make-before-break iruidsaiualsluszuulnsdwiindaud ufe w3ssgninvazdndedusani
wdanllFes 9 aunezmunsadheldadeiuaniiludld seasvinlimsiusedoysliazqa
Gt u3msuadszinniu mobile voice over IP w3a gaming azdasmsnnslantnodnaimas
wou Soft handoffs wielailinsldauazqe udnislandhodrausaduun hard handoffs fane
Wisswadmiunsdluasmsiuaedoyanaly (lvenliiia delay) Ald Tasnamesnsdh azfins
$nwn QS uaz Service Level Agreement (SLA) lalsiu/asuutlasanidu

dmivanumansalunisldnudiulassine (10aming) wu sesgrunssesatvldgnasnuuuan
TwanunInsassunmsttawinulassangle lasawizlunsdia aam‘sﬂ‘szzqmm“l%mmmuwnwma:
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wdaudl widariwuaainannldldagluvavdtnvasnisiusasves WIMAX Forum Tuwmei
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nanafians 10aming agnelshia "L@umswmﬂqummmwawmimﬂumaamﬂm'ﬂmwmazl,azm

k)

wmsgwnemaiadmsu Broadband Wireless Access w1 1-20



aasgwamn1wmsuinas (Quality of Service)

asananasgw IEEE 802.16-2004 \§anldwannsuansyamuwou OFDM sub-channelization
1 4 g o @ o 1w ' {
waz adaptive modulation smmsl%mmL%’flumﬁuawaga LLazqmmwmmmm%auIm §137I0
L Q/J T v { ] 1 = L= g; L= 1

Uiusugaldduagiuaninuiadesuazidaulaveudazsasdynyio danu gunwlunisiuds
[ = t:l‘&/

NI IIAUY

wananuu mitwua MAC layer wanansndasssuuudinivasudaztasdyanmlinuiaiagn

v

[ U L= o v =) 1 { J
ane lagldwannis TDMA ﬁml%@;mmwmaomsmmﬁamsﬁmu 2t

v
% %

ad9lsfiann wasgiuninaaiindinuas Lildndnisariaiaguainnislwuinig (Q0S
indicators) Azaian

Migration path from 802.16-2004 to 802.16e

lunsdindfuszneunisililasstnoauanasgm [EEE 802.16-2004 ush usziusznaunmssiu
Uszaadazdunlasulassnsauuiasgiw [EEE 802.16-2004 1%Zeanusaunsnsesiunis

Uszandlgdiuauanasgiu [EEE 802.16e lddreuu Smadanldnaionis dudwiy

Overlay network
luﬁuﬁﬁpjﬂizﬂaumiﬁaamnﬁummmmmma:ﬂmmhﬂlﬁiaa%'umﬂ%mmmuwnww
LazLARWN La a8 8 u1In19latsanaany [EEE 802.16e daunnunulasstinaan
{ A > ] Q U { { A o v
|EEE 802.16-2004 nilagidu luaﬂwmzqmmuﬂuvlﬂ DTARWANNDLNYIND TI9¥iN LA
pjﬂizﬂaumimmmlﬁu‘%msﬁ'ﬂué’nHmzﬂiza‘hﬁLLa:Lﬂﬁauﬂw%"auﬁ'u"l@T LL@'Q‘[%}J%miﬁ
v v K 1 g: o I v =1 6 g; v
maomsmmﬂmwmmamLLuumLﬂu@aawqﬂmmﬁmﬂma (CPE) nsmasuvuss

Dual-mode CPEs

Ausznaumsndasmaiheldlfunasgiu [EEE 802.16e snansnidanls CPE fivassunis

vhauniaesinasgw lasluaeuusn gusznauniaidenldaunynl base station uas CPE

Aiiwlanuanasgiun IEEE 802.16-2004 winiu nasanniiu Sadonusuaswluls CPE

=

3 A g o g; L { v
fiw dual-mode Gesassunisiisunssasniasgin nananlasn CPE wueuds
AusznaumsisUsulaeuld hase station sessunnsviuanuanasyu IEEE 802.16e
A o { g ey
9 CPE fazdsuifouaalagdaludd

Software-upgradeable base station
lunsdidl Lmuﬁgﬂszﬂaumn:mé"ﬂuamﬁgm Atisua Upgrade anunasgruidsl

mansnsesiumaspulaald sldauguuwanis dual-mode CPES e

wmsgwnemaiadmsu Broadband Wireless Access win 1-21



Dual-mode hase stations

lunsdifiuwanismsls overlay network laigudensasnu wislifinauanuimie a1ald
uwwamnsnaidenld base station Avesfunsinnunisesanaszw uidsdasiulwinge
\WBaanasgdsn Wavinns upgrade CPE 3uuiasnuauda

w3 uuwanismsdsuasuann IEEE 802.16-2004 luiflw IEEE 802.16 asfianudulyldfanw
wagusznaumssiulnginezdinsfenfiazdinslasstnoauanasgu IEEE 802.16-2004 da'ly
a"mpjﬂszﬂaumiﬁLﬁu‘lul,‘%'awaamilfﬁwﬁaLmum‘é"auﬁﬁu ﬂwa:aanuﬁwﬁaimnhﬂmwmmgm
IEEE 802.16€ wasdisususn LLazpjﬂszﬂaumiﬁLﬁuﬁwmimm@lué’num:maamn‘i’]ﬁaLLuuﬂizﬁ‘h
Adunan dnlaldslomfiRuduaninanmsdiudswlillessdefsessuuasgw [EEE
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aauANuilimamannsg IEEE 802.11 uas ETSI HIPERLAN

unasgw IEEE 802.11 waz ETSI HIPERLAN lérmuansuanufifldauwl fammue 2 hufa
e 2.4 GHz (2.4 - 2.483 GHz)
e 5 GHz (5.15 - 5.35 GHz 5.470 - 5.725 GHz 5.725 - 5.825 GHz)

MNuazldgarasnITiiaasnmamaiadinsunisidauluansme Broadband Wireless Access

(RLAN) enaianasgiuasnars wessdldasii

a3197 2-1 uaae Technical parameters for broadband RLAN applications

Networ k |EEE Project 802.11b |EEE Prog'ect ETS BRAN ETS BRAN MMAC HSWA
standard 802.11a"" HIPERLAN 1 HIPERLAN 2 HiSWAN a
ETS 300-652 @
Access method | CSMA/CA, SSMA CSMA/CA TDMAJEY - TDMA/TDD TDMA/TDD
NPMA
Modulation CCK (8 complex chip 64-QAM-OFDM GMSK/FSK 64-QAM-OFDM 64-QAM-OFDM
spreading) 16-QAM-OFDM 16-QAM-OFDM 16-QAM-OFDM
QPSK-OFDM QPSK-OFDM QPSK-OFDM
BPSK-OFDM BPSK-OFDM BPSK-OFDM
52 subcarriers 52 subcarriers 52 subcarriers
(seeFg. 1) (seeFig. 1) (seeFg. 1)
Datarate 1,2,55and 11 Mbit/s | 6,9, 12, 18, 24, 23 Mbit/s (HBR) 6,9, 12,18, 27,36 | 6,9, 12, 18, 27, 36
36, 48 and 1.4 Mbit/s(LBR) | and 54 Mbit/s and 54 Mbit/s
54 Mbit/s
Frequency 2400-2483.5 MHz 5150-5250MHz | 5150to 5150-5350 and 5150to
band 57255825 MHz | 5300 MHz 5470-5725 MHZ® | 5250 MHZ® ©
5250-5350 MHZ? | Limitedin some
countriesto 5150
t0 5250 MHZ®
TX power 1000 mW e.i.r.p.? 5150t0 5250 MHz| Three different 5150-5350 MHz: | 5150 to 5250 MHz
100 mW.e.i.r.p.® 10 mW/MHz classesof power | 200 mw 10 mW/MHz
10 MW/MHz e.i.r.p. 200 mW e.i.r.p.in | levels depending maximum mean ei.rp®
density® 20 MHz channel | on country ei.r.p. and use of
5250-5350 MHz | adminigtration transmitter power
1Wei.rp. 1Wei.rp, control.
5725-5825 MHz 100 mW e.i.r.p., 5470-5725 MHz:
4w ei.rp.® 10 MW e.i.r.p. 1 W maximum
Regulatory power | mean e..r.p. and
limit in CEPT use of transmitter
countries; 200 mW | power control
maximum mean
ei.r.p.
wmsgwnemaiadmsu Broadband Wireless Access Wi 2 - 2




Networ k |EEE Project 802.11b |EEE Prog'ect ETSI BRAN ETSI BRAN MMAC HSWA
standard 802.11a"" HIPERLAN 1 HIPERLAN 2 HiSWAN a
ETS 300-652 @
Sharing — CDMA dlows — OFDM provides | In5150- — OFDM provides | — OFDM provides
considerations|  orthogonal spectrum low power 5250 MHz ei.r.p. low power low power spectra
spreading. spectral density. | density limit spectral density. density
— CSMAICA provides | — CSMA/CA should besubject | _ | 5150- — “listen before talk”
“listen before talk” provides“listen | 10 . 5250 MHz access etiquetteis
access etiquette before talk” Recommendation ei.r.p. density provided (Carrier
access etiquette. ITU-R M.1454 limit should be Sense Rule).
—In5150- subjectto | _|n5150-
5250 MHz Recommendation| 5250 MHz ei.r.p.
ei.r.p. density ITU-RM.1454. density limit
limit should be Use of dynamic should be subject
subject to frequency to
Recommendation selection to ensure Recommendation
ITU-R M.1454 anear uniform ITU-R M.1454

spectrum loading
and to facilitate
sharing with radars
in the'bands 5250-
5350 and:5470-
5725 MHz.

Regulatory
restriction to indoor
useonly in 5150-
5350 MHzin
CEPT countries

@ parameters for the physical layer are common between [EEE 802.11aand ETSI BRAN HIPERLAN 2 and Hi SWANa
@ WATM (Wireless ATM) and advanced IP with QoS are intended for use over ETSI BRAN HIPERLAN 2 physical transport.

®  For theband 5 150 to 5 250 MHz, No. 5.447 of the Radio Regulations (RR) applies.

@ This requirement refers to FCC 15.247 in the United States of America.
®  This requirement refers to EUROPE ETS 300-328.
©®  This requirement refers to JAPAN‘MPHPT. ordinance for Regulating Radio Equipment, Articles 49-20 and 49-21.

™ All values from FCC amendment of the Commission’s Rules to Docket No. 96-102 provide for operation of unlicensed NI|
(RM-8648) devices in the 5GHz:frequency range (RM-865). Also reflected in Canadian Radio Standard Specification

RSS-210.

Source: Rec. ITU-R M.1450-2
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FudeRarsandiuanuiingildnuandadeauing (Radio  Regulations) wesawnin

. v A a Py ) ! ) Ao g
aniﬂ&luﬂﬂ&l3$%'§70ﬂ3$|,°nﬁl,l,a'] NiqﬂazLaﬂ@LLazL\‘]a%‘lmﬂ']il‘ﬁ\‘]']%lul,lﬁlaz‘ﬁ'ﬂﬂﬂ'ﬂqwﬂ@\‘]@aleh/la

A397 2-2 u,amshumw?i‘l%’rmmuﬁ'aﬁaﬁuﬁiﬂq (Radio Requlations)

4 4 famsInganuiax HANSZNUATH 4 .
wauAdnANND e oo . 4 , Banlansldem
(GHY) muymamﬂmnq ﬂawinqssm'm WAS/RLAN?
uazmsiamluilsanelng flams
2.4 -2.4835 -Aenilszsail 1) onaiamssunan | WASIRLAN dassessums
- AensLAdand snhemefessiild | sumufierafieluannns
- flamsAngmdunss Nuagiau lFugunaal ISM
2) msltluianis
¥ 2 snweme leun Uszindt 1wldwanns
1) 1uwan (ITU-RF. 746-1) | dezawanuwmiasunau
Vlﬁ%'uaﬂ%@jwmaumﬁumu V891INYANKIAY
2) 1Fnuse9 aungnsznys awdatauauns [TU-R
7o 2 (12) Liduasaamssuniu Mfuadas
Ilgasasaanaina lafin
100 mW (EIRP)
515-525GHz |- Aamsnemeanne 1) dasduasasns 1) WAS/RLAN daslgonmulu
- Aamslszenfiduaniies sunIufianaianu anwazmoluamariniu
- fomaiadaudi (WASIRLAN) | FSS 2) mean e.Lr.p laiviiu 200
2) onawnansznuiu | MW
1910 2 Aamis.aa Aamsau Iwldden@d | 3) mean e.ir.p density daq
1) famssianemisanme (send) | 229 adhsiadsaia Lifinenfimnua
2) famstsziniruanadion lu | dwiumsld
anwaue feeder link vas NGSO WAS/RLAN
MSS system
525-535GHz |- Aemaingmeunibe 1) dasduasasns 1) WASIRLAN daslgamlu

- NANITEITIINANEIWBANINLN

- fan1sd1saINd

- Aamsiadand (WAS/RLAN)*

sl,%muluﬁamﬁwqm@‘mmm

(13en9)

sumunafaieny

a A Adq o o
Aansaunlasaunn
2) \NaaananIENUNL
Aansau Wl tan@n
229 asinsiasinia

FNSUNT I

WAS/RLAN

ﬁﬂwm:mmlummsmnfu
2) mean e.i.r.p <200 mw
3) mean e.i.r.p density daq
Lifinendimnua

4) anawewl mean e.irp
i 200 MW 16 wddaalal
ifin LW Tandasiian eir.p
elevation angle mask ana
AUA

b) deld mitigation
technique waz dynamic
frequency selection anwfi
ﬁmu@lwﬁamuauu:
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LAUAAWBAITND

(GHz)

ﬁamsf‘mqﬂum@m
auTatIALINg

k| $ﬂ'lisl‘f\‘l'l%‘l%ﬂi$lm ﬁvl‘n &

NANIENUAIW
AARINYTENI

nan1g

Banlanslgemn

WAS/RLAN*

5.725-5.85 GHz

p o A
- fan1sdszan

a a =
- NIMILAIBBN

ARIBNTUMITLUMBNGND

a & v (3
tNAa uﬂ?ﬂﬂ?il“]j\‘l']%?%ﬂﬂ'im

ISM

*WAS/RLAN

: Wireless Access Systems including Radio Local Area Network
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NATFIMININATAFIHFUNMTATINAaULRZTUTINATHINTBILATA I NY AN AN TGN
anwme Broadband Wireless Access (RLAN) fisianfiansan

EN 300 328-2: Electromagnetic compatibility and Radio Spectrum Matters (ERM);
Wideband Transmission systems; data transmission equipment
operating in the 2.4 GHz ISM band and using spread spectrum
modulation techniques; Part 2: Harmonized EN covering essential
requirements under article 3.2 of R&TTE Directive

ETS 300 386-1 Broadhand Radio Access Networks (BRAN); HIPERLAN Type 1;
Conformance testing specifications; Part 1:Radio type approval and
Radio Frequency (RF) conformance test specification

ETSITS 101 475 Broadband Radio Access Networks (BRAN); HIPERLAN Type 2;
Physical (PHY) layer

FCC 15.247 Code of Federal Regulations (USA); Title 47 Telecommunications;
Chapter 1 Federal Communications Commission; Part 15 Radio
Frequency Devices; Subpart C - Intentional Radiators; Section 15.247
Operations in the band 902 -928 MHz, 2400 - 2483.5 MHz and 5725
- 5850 MHz

FCC 15.407: Code of Federal Regulations (USA); Title 47 Telecommunications;
Chapter 1 Federal Communications Commission; Part 15 Radio
Frequency Devices; Subpart E - Unlicensed National Information
Infrastructure Devices; Section 15.407 - General Technical
Requirements

HKTA 1039: Performance Specification for Radiocommunication Apparatus
Operating in the 2.4 GHz or 5 GHz band and Employing Frequency
Hopping or Digital Modulation
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(519)nasgrumamaiia

AT EUNTIUNTIAWIEADY BoLauaesil
(1) eualé nnz. Rarsmeugraliliaduanuddm 5 GHz éw3u Broadband Wireless
Access luanwauz Radio Local Area Network (RLAN) windy waninitaanfiananalsls
aduanudsnu 24 GHz agreuud
() aduanudsiu 5 CHz Aerefiarsanayanalildldvu uiandu 3 g de 5.150-5.350
GHz 5.470-5.725 GHz ua 5.725-5.850 GHz visil
8§ nslfauniasingaumanlugiu 5.150-5.350 GHz uas 5.470-5.725 GHz vu
Jududasdfifaudond 229 vasdatisduing (Radio Regulations) ére @
oazidgalannglu aManwan g
§ nsldsmuaiasingaumaulugu 5.725-5.850 GHz laagmoldtisiuuasdand
229 vastatiAuing
()  (19)mesgrunmainaiindgwiieiesingaumauildinalulad Broadband Wireless
Access luanwme Radio Local Area Network (RLAN) Ssaziduatsinganatenansfiuuy
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(s19)
UsznAAmENITANIININIIINIANWIANUAIBIA
dwanasgiunaaiavasaasnsaswiaauazalnsal
1309 1a3e9Inganwianilsinalulad Broadband Wireless Access
Twanwasz Radio Local Area Network (RLAN)

lagMiAudumssuarsiinnaniasgiunazany il szasdnisarumaialuianig
Inyaumau ﬂi:ﬂauﬁ'um%aﬂ‘mmmﬂw%aqﬂﬂmimﬂuﬁﬁlmﬂmﬂumﬂuﬁﬁwa@iamﬂﬁﬁmi
Insaumaudasdunasgwniameiia andesiuiaaunnas 51(6) WAIW TN T YA 0IANTIARTS
d' 1:4' o o A a a a o 4 a
AduANRiLaziIAURIMTINg NIz LLEY amﬂm‘nﬂu waznanIlnsauwIan w.a. 2543 u1a31 32

d 1 L™ CR7—% a 1

mrenisuensznatyaansdznaufiemsinzanwan w.a. 2544 uazana 29 (4) uvawszsns
L an ‘ﬂl QI a d 1 L “a
tya@inganwiay w.a. 2498 uazfudlufiniGy dznavinas 78 1ssanisuransznadyya
aoﬁm%’@assﬂﬁummﬁLl,azﬁwﬁ'u'ﬁﬁ)mﬁﬂUqﬂszmm%m 3ﬂq1ﬂiﬁﬂﬁ wazAanNITInIANUIAN
w.e. 2543 amznssunisianisinsauwiauuir@ssesndszmeadndrsunasgiunianaiiaag
Lﬂ%aﬂmﬂumﬂmmzqﬂmtﬁ 1589 m%aﬁ‘nqﬂuumum"ﬁmﬂiﬂaﬁ Broadband Wireless Access 11
anwoe Radio Local Area Network (RLAN) 14 dsfissazi@oaauanasgiwanh nns an, YYY - 2549
WU e @

132me o 3N

WaLan

(7@ WIRUWIZENT)

3em uﬂiﬁ&lﬂ’]iﬁﬁ]ﬂ’]ﬂ:‘ﬂiﬂ&l%’]ﬂ&l UAITN6
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e . YYY - 2549

#19N9TUANZNIINATISAINTIS INSANUIAN KRB
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http://www.ntc.or.th

anz an. YYY - 2549 wih land

mmg’mmamﬂﬁﬂmaam%afmmummmmzqﬂmtﬁ
329 130991 smumwuﬁ‘l%lwm‘[u‘[aﬁ Broadband Wireless Access
Twanwasz Radio Local Area Network (RLAN)

1. wauzs

WasIumanadiail izqé‘ﬂﬁs}mzmqmﬂﬁﬂiy‘u@‘i'ﬂﬁm%'u wsasingauwiaudlfinalulad
Broadband Wireless Access lusnwmz Radio Local Area Network (RLAN) visfiusfiadszindi (base
unit) wazsfiaindaufingawnwy (mobile/portable unit) @sldwannsnaudmarmuun Frequency
Hopping Spread Spectrum w3anannsuaudmyyimaiaaa (Digital Modulation) unvudu lugasaanad
%ﬂﬁwiavl,ﬂf:

ﬁ'mmw?ﬁﬂq
24-25GHz
[5.15 - 5.35 GHz]
[5.470 - 5.725 GHz]
[5.725 -~ 5.850 GHz]

= a a ] ] A A = = a A
[Lm‘amwglm/mmuwag”luwaummadmm:{gvu‘;fmmﬂuﬂu ﬂ?ﬂﬂﬂ@&/?’)&/ﬂdtﬂ?ﬂd')?’l%lﬂ&/%'?ﬂl/‘i’ll,ﬂ% ,ZiJ

awaasgn IEEE 802.11a/b/g/ uazanasgan ETSIHIPERLAN]

2. aasgunemaia
21 anesgwnamadiadiuaananad (Radio Frequency Requirements)

mmgmmqmﬂﬁﬂﬁm@ﬁ'ummﬁ'maa m'%'aﬁ‘nqﬂuumuﬁl"ﬁmﬂiﬂaﬁ Broadband Wireless
Access lusnwaiz Radio Local Area Network (RLAN) Wwilwldenaisnwualiasda’luil

2.1.1 saeds (output power)

o e 1 tﬂl a v A U l:‘l o ¥ 3 tﬂq,
maaaamaomsammﬁmmm %Z@Ia\‘lvl,a\lm%ﬂﬂ‘ﬂﬂﬂﬁ%@vb @GGIEJVL‘]J%

tuawf (GHz) fasss e.10p (Yo ) ANunWLUWARIss .11 density
2.400 - 2.500 0.1 -
[5.150 - 5.350] [0.2] 10 mW/MHz (0.25 mW/25 kHz)
[5.470 - 5.725)] [] 50 mW/MHz
[5.725 - 5.850] [4]

mnowma  massaluiiil wansds e.rp during the transmission burst which
corresponds to the highest power, if power control is implemented
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w11 2 37n 4

2.1.2 fj’aﬁ’muﬂﬁ'm%'mﬂ%aﬁﬂqawmmuﬁif{mwﬁ%ﬂqﬂw 2.400 - 2.500 GHz

wsasInganwaufldanudinggas 2400 - 2.500 GHz azdasugasanuduldaninasgu
v o 1 1 t& e 1 ¥
wiadaimuasgilaadreniisasda i

2121 EN 300 328-2:

2122 FCC15.247.

Electromagnetic compatibility and Radio Spectrum Matters
(ERM); Wideband Transmission systems; data transmission
equipment operating in the 2.4 GHz ISM band and using
spread spectrum modulation techniques; Part 2: Harmonized
EN covering essential requirements under article 3.2 of R&TTE
Directive

Code of Federal Regulations (USA); Title 47
Telecommunications; Chapter 1 Federal Communications
Commission; Part 15 Radio Frequency Devices; Subpart C -
Intentional Radiators; Section 15,247 Operation within the
bands 902 -928 MHz, 2400 - 2483.5 MHz and 5725 - 5850
MHz

2.1.3 fj’aﬁ’muﬂﬁm%’um%ﬁ‘nqawmmuﬁif{mwﬁ%ﬂqﬂw 5.150 - 5.350 GHz

iwsasInganwaufildanuningga 5.150 —5.350 GHz azdasugasanuduldaninasyu
v o 1 1 t& Qs 1 ¥
wiadaimuasgilaadreniisasde i

2131 ETS 300 386-1

2132 ETSITS 101 475:

2133 FCC 15407

Broadband Radio Access Networks (BRAN): HIPERLAN Type
1; Conformance testing specifications; Part 1:Radio type
approval and Radio Frequency (RF) conformance test
specification

Broadband Radio Access Networks (BRAN): HIPERLAN Type
2; Physical (PHY) layer

Code of Federal Regulations (USA); Title 47
Telecommunications; Chapter 1 Federal Communications
Commission; Part 15 Radio Frequency Devices; Subpart E -
Unlicensed National Information Infrastructure Devices; Section
15.407 - General Technical Requirements

wmsgwnemaiadimsu Broadband Wireless Access w1 2 - 11



anz an. YYY - 2549 wih 3and

nl' U d} a
[wauvlmmﬂm'mmiaa'mzgﬂ&lmﬁm

@)
2

m'%'aﬁ‘nqﬂuuﬂﬂuﬁ’lﬁﬁmmﬁ%ﬂ;ﬁm 5.150 - 5.350 GHz dnnwalwldanwluans o
maluarensivinss (indoor applications only)

dosufianugenlafiinnualilu Resolution 229 (WRC-03) vasdaiisdving (Radio
Regulations) - Use of the hands 5 150-5 250 MHz, 5 250-5 350 MHz and 5 470-5 725
MHz by the mobile service for the implementation of wireless access systems including
radio local area networks waz Recommendation ITU-R M. 1652 (Annex 1): Dynamic
frequency selection (DFS) in wireless access systems including radio local area
networks for the purpose of protecting the radiocommunication service in the 5 GHz
band Tazasinsa

mﬂ?‘fmum%aﬁ‘nqﬂumﬂu@Taavl,zjﬁalﬁﬁ@mammuﬁ‘uﬁamﬁn HANUIANT anan
lesuauanalasgndas]

214 fj’aﬁ’muﬂﬁm%’um%ﬁ‘nqawwmuﬁi%’mwﬁ%wqﬁ'm 5.470-5.725 GHz

wsasInganwaufildanudinggas 5.470 = 5.725 GHz azdasugasanuduldaninasyu
v o 1 1 t& e 1 ¥
wiadamuasgilaadreniisasda i

2141 ETSITS 101 475:  Broadband Radio Access Networks (BRAN); HIPERLAN Type

2; Physical (PHY) layer

2.14.2 FCC 15.407: Code of Federal Regulations (USA); Title 47

Telecommunications; Chapter 1 Federal Communications
Commission; Part 15 Radio Frequency Devices; Subpart E -
Unlicensed National Information Infrastructure Devices; Section
15.407 - General Technical Requirements

nl' U d} a
[wauvlmmﬂm'mmiaa'mzgﬂ&lmﬁm

@)

sasufianudanlufiiinualilu Resolution 229 (WRC-03) wastarisfuing (Radio
Regulations) - Use of the bands 5 150-5 250 MHz, 5 250-5 350 MHz and 5 470-5 725
MHz by the mobile service for the implementation of wireless access systems including
radio local area networks wa= Recommendation ITU-R M. 1652 (Annex 1): Dynamic
frequency selection (DFS) in wireless access systems including radio local area
networks for the purpose of protecting the radiocommunication service in the 5 GHz
band Taziasinsa

ﬂ’]ﬂ“ﬁd’]um%aﬁ‘ﬂElqﬂll‘uﬂﬂllﬁaﬂ&iﬁaIﬁLﬁ@ﬂﬂiiUﬂ’JuﬁUﬁﬁmﬂiaﬂﬂqﬂ&lu’]ﬂ&mﬁﬂﬁ
lesuauanalasgndas]
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2.15 fj’aﬁ’muﬂﬁ'm%'mﬂ%aﬁﬂqawmmuﬁif{mwﬁ%ﬂqﬂw 5.725-5.850 GHz

m’%laﬁ‘nq@ummﬁiﬁmmﬁ%mﬁm 5.725 - 5.850 GHz a:dasuaasanaiulilanudariinua
v o A o d
ladarnnuanisassa b

2151 FCC 15.247. Code of Federal Regulations (USA); Title 47
Telecommunications; Chapter 1 Federal Communications
Commission; Part 15 Radio Frequency Devices; Subpart C -
Intentional Radiators; Section 15.247 Operations in the band
902 -928 MHz, 2400 - 2483.5 MHz and 5725 - 5850 MHz

2152 FCC 15.407: Code of Federal Regulations (USA); Title 47
Telecommunications; Chapter 1 Federal Communications
Commission; Part 15 Radio Frequency Devices; Subpart E -
Unlicensed National Information Infrastructure Devices; Section
15.407 - General Technical Requirements

nl. U d} a
[wauvlmmﬂm'lmmaa'mzgmlmﬁzu

(1) maldnwesasingaumnandaslinalifanssumunufamsinganmannanildsy
ayanalazgndas]

22 anasgwmamaaaiwanadaaananisliin (Electrical Safety Requirements)

nasgmmamaiiasuanulasadomsliihuaseiasingauuauilfinalulad Broadband
Wireless Access luanwme Radio Local Area Network (RLAN) Tifwlyanufisnnualilusnasgiula

4 ooy
eI unikiasde i

2.2.1 IEC 60950-1: Information Technology equipment - Safety - Part 1.
General requirements

2.2.2 wan. 1561 - 2548: USA Nl wlad RITawing awizenuwanNtlaaant |

darruan
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aauANuilmuanasg [EEE 802.16 uaz ETSI HIPERMAN

aduanuAdmiunslFew broadband wireless access anufirnnualilusnasgan IEEE 802.16
uaz ETSI HIPERMAN Smeaziuasisil

1)

eiw 10 - 66 GHZ (Snnuaiawnz [EEE 802.16) iuunuanudilsnulusnumdas
lé5uluauga (Licensed Band) Taunnsadafessaziduuuy LOS anuntrsuas
gasdyamwza Channel bandwidth fldezegn 25 - 28 MHz degessmaas 3
sansaldaauialads 125 Mbps Tasd system profile wes PHY layer datn
WirelessMAN-SC: @smssussteyaazls single carrier (SC)

gnwannin 11 GHZ (smuans |EEE waz ETSI) fuunuanadildaulusnsmedas
le3uluauana (Licensed Band) lnsms@adasessaziduuun NLOS anuntrsuas
gasdyamwsa Channel bandwidth Alezagn 1.75 = 20 MHz dagessmayas 3
sansaldanuiqlans 125 Mbps Tesd system profile aas PHY layer nansuuy fe

WirelessMAN-SC: @smssussteyaazle single carrier (SC)

WirelesSMAN-OFDM: ms3ussdayaldnana Sub-carrier afimsnandygiouuy

OFDM

WirelessSMAN-OFDMA:  ms3ussdayaldnans sub-carrier Afinmsuaudyyio

wuy OFDMA
gruwdrnan 11 GHz (fwuana IEEE waz ETSI) ifluunuanuidldnuludnemei
lesuoniiuluaugna (Unlicensed Band) Tasns@adadessaziiuuuy NLOS ud
dasnnnsldnueglunuadwingflfnmiwnvinefemsaugfisnnaziimssuniu
Awld denudsznaunsisdasdnasnalniiFonin Dynamic Frequency Selection
(DSF) slunalnmaienauwanmsssdeyalutesfygrmniigliagus hesalana
yassyImIunIuiw lasd System profle was PHY layer ssnsuuy 1Sandn
WirelessHUMAN: (High speed unlicensed metropolitan area network) msssdaya'le
swgduuuda single carrier, OFDM, OFDMA igsu@enniu

a9t 3-1 uams PHY Specification

System Mode Frequency Licensed/ Duplexing
(GHz) Unlicensed
WirelessMAN-SC 10-66 Licensed TDD, FDD
WirelessMAN-SCa <6 Licensed TDD, FDD
WirelessMAN-OFDM <6 Licensed TDD, FDD
WirelessMAN-OFDMA <6 Licensed TDD, FDD
WirelessHUMAN ~5-6 Unlicensed TDD
wmsgwnemaiadmsu Broadhand Wireless Access w1 3 - 2




WUEILIAD)

- a

IEEE 802.16 uag ETSI HIPERMAN lafuuaaineniiegdmiunauaduingnliniuuszains

o | o M v 1 | 9 v o P

naasnasdnynlaulalaiagaunauadldnldpuanaaiulawaganuninea

! o 1 o & g va o 1 ° 1% a 1 & &

syl mumnuaiiabitinanudaguiunnimnsgnlifidouase aaalsinuiia
o a & & oo Y a s 1 o o M v Y1 o o 1 iy 1

ilunsantigrivarsagiiatiwiiasann vsinduanalnsainausdnlatinistdacindanaiaula

o o 1 a 1 o - o &
AsiiuiE s analiiinidaurinisidousaniu (Interoperability) 1o daruluninsgiula
fmuaAeEud T ANInIatasdyulile system profile aamuauafwingldaula

o % ! = g o o o 1
ﬂ"liﬂ"lﬁuﬂﬁl’lﬂﬂ'ﬂuﬂ"lﬂig’lullﬂ‘ﬂ%HJD’Iﬂ?])"N“Uuﬂﬂ‘lﬂﬂ‘u’lﬂﬂ’li‘ﬂﬂﬁiiﬂ']’mﬂ“ﬂﬂﬂllﬂﬂ%ﬂi%L‘YIFI
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System Profiles

IEEE 802.16 System Profiles

|IEEE 802.16 'lsitnwua System Profile w3e snwmsfisdszasduasgunaal ialiusumgnanlals

duuwinsluniseenuuuuasniagunialasuaasaradnaliluanng Fafludandne System
Profile was WirelessMAN-OFDM &s1lsznavldéan profile w3y Media Access Control (MAC)

Layer waz profile swsu Physical (PHY) Layer

%

Tuudaz profile anasgrutesldaimuadidudsiisagvesadnsal amnatssezasnalad

=

system profile méi']ﬁwlaivlﬁmzmdﬂﬂﬁmuﬁLme’é"u%mqmviﬂ@ WA EILEALLIANNAINNTNT 89
sosdnyananviniu dagrsigu ProfP3_175 i Profile Tuswwas Physical Layer wasainssid

Iinalulad OFDM adimsltudisanunivvastasayanmi 1.75 MHZ fludw

319 3-2 uaassuazidaa |IEEE 802.16 System Profiles

Profile Name | /PeOf Descriptions
Profile

ProfM3_PMP MAC WirelessMAN-OFDM Point to Multipoint MAC Profile

ProfM3_Mesh MAC WirelessMAN-OFDM Mesh MAC Profile

ProfP3_1.75 PHY WirelessMAN-OFDM PHY Profile 1 Channel
Bandwidth 1.75 MHz

ProfP3_3 PHY WirelessMAN-OFDM  PHY  Profile  # Channel
Bandwidth 3 MHz

ProfP3_3.5 PHY WirelessMAN-OFDM PHY Profile % Channel
Bandwidth 3.5 MHz

ProfP3 5.5 PHY WirelessMAN-OFDM PHY  Profile % Channel
Bandwidth 5.5 MHz

ProfP3_7 PHY WirelessMAN-OFDM  PHY  Profile % Channel
Bandwidth 7 MHz

ProfP3_10 PHY WirelessMAN-OFDM PHY  Profile % Channel
Bandwidth 10 MHz

Source: NTC-NECTEC WiMAX Report
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ETSI HIPERMAN System Profiles

ETSI HIPERMAN ginnua System Profile wia anwacsdszasdaasatnsal Iigwdsanuny

aag |[EEE 802.16 fianuuaneranwlaiuinin aat

319 3-3 uaassrsazidaa ETSI HIPERMAN System Profiles

Profile Name Type_ o Descriptions
Profile

Prof_HM_DLC_PMP MAC Basic Packet PMP DLC profile

Prof HM DLC Mesh MAC Basic Packet Mesh DLC profile

Prof HM_PHY1.75 PHY I?HY Profile 1 Channel Bandwidth 1.75 MHz (PMP —
licensed band only)

Prof HM_PHY3.5 PHY I?HY Profile n Channel Bandwidth 3.5 MHz (Mesh —
licensed band only)

Prof HM_PHY?7 PHY I?HY Profile ¥ Channel Bandwidth 7 MHz (Mesh —
licensed band only)
PHY Profile % Channel Bandwidth 10 MHz

Prof_HM_PHY10 PHY (Mesh/PMP — unlicensed band only — TDD — Dynamic
Frequency Selection)

Source: ETSI TS102 210
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WiMAX Forum Profiles

\hwanowanaundenas WIMAX Forum da fwua Specification w3a certification profile gnwsu
guUnsal WIMAX iialsiussmgnaafanlfiduummelumsndaialiduladn gunsalaindns
raamansalfsmiwiuld &9 WIMAX Forum davindievinnisidien system profile Aidnua'ly
1w IEEE 802.16 uaz ETSI HPPERMAN sndavindlu certification profile 4 WiMAX Forum sin
profile fanlfidunanlunisaaseuuaziusasadnsal WIMAX arnu3simgunanasne g dauansng
fvaauszning WIMAX Forum Profile luwadait fu IEEE 802.16 System Profile lusadafiugy
#a WIMAX Forum Profile as@nsiwuaiiinidnfsuouadwingildsmaasaunsal WiMAX

2wt Duplexing Technology (TDD w3a FDD) Allwsaian

wmuzit WIMAX Forum ‘ldrnwua certification profile sansumssusesadnsailuseuusn lay
o ‘ﬂl a t:ll ¥ A Aﬂl a a ‘ﬂl a a
fwuaunuadauiIngfldnu 2 unufeunvaduinguiiam 3.5 GHZ uazunuaduinguiam 5.8
GHz damssdrsaneit lasnszuaunmnaseuanudnnulavesaunsal WIMAX 2a9 WIMAX
Forum ‘ldzuasudidan nangnan a.a. 2005 uaznisnaseuuasiusasatnsallusauusnazudqle

= A v A o P ) & o s =
wiaduudlwdenunmaw a.a. 2006 wasnnfinszuiumnaseuuaziusasgunsniudiiada f
azufigdnsal WIMAX fisnunmsiusesudadigama

st 3-4 uasacertification profile dmiunssusasadnintlusauusn

Frequency Band (GHz) Duplexing Channel Bandwidth (MHz)
TDD ;’g
3.400 — 3.600 :
FDD g
7.0
5.725 - 5.850 TDD 10

uanangnuanuAingdraduuss WIMAX Forum indsfiansan certification profile lumsmasey
sauwih #a certification profile luuaueduingusiam 2.5 GHz sz 2.3 GHz

a3sii 3-5 uamacertification profile dmiunssusasauninflusaunin

Frequency Band (GHz) Duplexing Channel Bandwidth (MHz)
[2.300 — 2.400] TDD 5.0/5.5
2.500 — 2.690 FDD 5.0/5.5
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aauwANnuinaualiivuadgmsu Broadband Wireless Access

AmzaRNIIANITIANITNBIMNsANEINITnfelasednglFaraainansage ladain

‘PesumsAnsnndiiisla g isasanusage (Broadband Wireless Access: BWA)' (ntc
: A A @ d' a = o o

BWA Report] tauada nno. tiatdouningiay 2548 Tagldiananfuanuidiunmunzandiniy

msbranw BWA 15aad

NNaNIIANBIAABINEANTA UK UL FYLALTIATISHIINNANITIUNIHT 81998

9

a & v o A & .+ A a Aa o A v
Lﬂ@n]u'z@uﬂ? NAINUIAUIMNUINENNIAITNLIANISINUNLNINTT BWA 7/801/5&7/)?/'27/)2/ 'Z@Ll.ﬂ oy

9

ﬂﬁu?}wgf 3100 - 3400 MHz 5250 - 5350 MHz was 5725 - 5850 MHz

LR Lmuwﬁu%gf 3100 - 3400 MHz % g9lsiwsawsassuusnas Broadband
Wireless uaz BWA Turiudi @Tougufiauﬁa:ﬁummﬁ'u?wgfﬁlﬂﬁﬁm5°'1/ Broadband Wireless uas
BWA 'Z@”@Taa@iuﬁumiﬁmummmﬁ'u?mg/@?nm?ﬁm5’1/%mn/v:ﬁﬁua:/ﬁ?aﬁanwmﬁauﬁ lu
mﬁoﬁmu@ﬂﬁu%q ua:ﬁmsmvmﬁumun"'mi'mﬁamiﬁﬁagtﬁw lasawizagrebefiants

= ' a
NOFVINTUATIIITNEIN

dmsuuavaauing 5250 - 5350 MHz lisiawnloarmiiuAanisyszdi (FIXED
SERVICE) Iusnwmznslzsrunan (PRIMARY USE) lessnguszavdiialsluFondins uazl
w3 lilgiGawrdioen o wgaﬁymmimﬁu%g/'Zi/hﬁﬁamﬂﬁﬁmi vzdavvaluaygiatsznay
Aamslnseuminuaag lag3sn1saraudu Beauty Contest 3?1/5:.3/@@5'%374%/ #I0301/3eaNTEN T
7a935796% (Hybrid)

dmsuununduing 5125 = 5850 MHz aualsdinislsorwilufansszdi lu
anwauznslrausas (Secorndary Use) iiasassuusnislassnedamssmeaniza n3a WLAN
(Wireless LAN) uaziunssnassliszmowsia luldlsleseniuluaunie lassariuiudszma

nna.

[a3wasi@uauananarsliann duinnuangnssunsiansnsAumANLRING]|

Am1ilATINIRNBIUKINIINIVAFIIARWAINA TN IUNITIALINITUTOAULRA 15
a1 (WIMAX) 1edavin “s1z9rmnisdnpiunaniinisdagssadundwidmsunisszandld
imaluladinsore [sae WIMAX luvseinalneg avvauysal’ wuada nna. iaifiamasnon

2549 Tag'ldiananananundiwninanzaudnsunsiaaw BWA 15aahk
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Services hi 4
ey e ) fanrmimaleam .
amina | aghEny | National Table of - anu alassanaztann I TETTTE
= 5 Frequency atliau ’ )
-
(GHz) (MHz) Allocations
Fixed 1@z Mobkile
- P R Ta—
service filu Primary Hrrs s asefaas Fixed
. - . . x 1 v ow ¥ . ¥ ¥ . - = .
Z 300- Erimary: * Fixed Links Sodaraluimsan Links 2123 1W 743718 (38 6 daidizAmuamsldnuimduszwinfiams BWA Aufiams Fixed
" N - o s u
5 400 1010 FIXED MCEBILE, (ITU-R F746- . " R N ink
= RADICLOCATION 1) WiBro (Subsat w94 Foednaw) a1ailnamgaenn iy N .
. . 7 ock 5 7 I 1 &)
Mobile WibAX) S S MUA Channel Block 5 MHz (#DAAZBANLINATITU WIMAX)
FEE
Fixed uaz Mabile f o= d s daas i 3 v 1
= il "h 37 Fixed dasmausuaFuingdilma ¥ uwa: MMDS ﬁau'.uﬁu-"anﬂ
service (LY Primary ; 2. : . F T |
; " Links Imiutiad (2 § urzalTnamanar Ll ms Woupaluiiuftiedon s Aeiufusueld
foms MMDS 8071513 .. . S 6 - - =
N * MMDS . TR 2z MMDS R finmfusiesndfant MMDS widtudan BWA Tae
% EOD- LOmany: . ) TutReLA: AN BATI TR LR . . a v
‘,356':5"::] 190 | FIXED, MOBILE, | * Fixed Links . " FiRMTTIUnIURULBE Y . sl irassam@luueuaiuingdves US FCC i
= FIXED SATELLITE (ITU-R F283- annsauwmliuly sululs A a s
- 5) Sty B 1 m""“:‘“hﬂ ﬁ_] ¥ ;'_; UsznpumaRaTsa (MIRrT 2)
i i . oS oS 1 = " ' = - o
- p U2 MMDS izmazmi FaindzdAmuamsldnuimdussniaiams Bwa fufams
Rgnzaiumsgm YDLAULATIUATTT AN -AEY. Fixed Link
WiMAK 52131 (") A1%UA Channel Block 5 MHz (F2RA2a4fUATI T WiMAX)
:
. . . = . w = ¥
(asunyad Fixed L@z Mobile service (U4 primary mERziia
Fixed waz Mobile service flaM7 Fixed uR: Maobile service Al Fixed satellite Iy co-
flu secondary thudmn rimary fiu
Primary: - g ¥ e primary
FIMED-SATELLITE Hqunaalinaag v 4 . v . y .
3 400 wEl-2 + ThaicOM = sHUTlvaRMEATINATIT AR A AR e uA I e TN i s e
2 700 300 (space-to-earth) - . WIMAX 78970971474 .
a Secondary: (Dawnlink) B ANE.-AEY. (%) BWA fu ATl
Fixed, Mabile wm TR Y P CEE e m o a s
’ farrldnuassfaansan oy bk AR TR R TR b b R M LT TN | Gl E R Al TR GE TR
DARMTTUA AR iy AFlATE (IANNIN 3)
w ¥ = -
ATUA Channel Block 3.5 MHz I:EI'EI'iﬂEIEd’Lk‘ﬁ"iE".. WikLAX)

) ' =
FEUETTTHATT DY HIE‘IBE‘!HU‘I‘IH-D'I'EBH?'HH‘I
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ﬂ"a” ":"“'h“ Services luMational | Sgaisfiiasly ;
= = s o
Aawing | Aawng | Table of Frequency aadiSa iy tlasnnazdam UBFUDNE:
{GHz) {MHz) Allocations u
) . FamssATwaLNY Unlicensed Taalduuamafetiu 2.4 GHz
Mobile service [y e e e "
= ) . .. DiRfndsaE EERIEl 1 W, eirp.
Zhman. X Primary fifTmuamas o aw . , y e . -
5.470- RADIOLOCATION . flanslanuassfanizual Amunlvalniedamsaniraeiumauial DFS (Dynamic
. 255 | RADIONAVIGATION | nasinainie d1gedn 1 W eirp. . o _ B
d.fe MOBILE [Resolution R AIZATINE 1018 Frequency Selection) U8: TPC (Transmitter Power Contral) (M2
h| GEETEI Eh R . . P
223, WRC-03) ' = GLEES ﬂi:1'u5'u3;g:y1uiu-":u;'|uﬁan1i au
Wilax F9a5U i . .
Aun Channel Block 10 MHz (#2#A2 24 UNIATTIM WIMAX])
=
Fixed 13z Mobile farssATudluy Unlicensed Taeldiuamafeondu Wi-Fi fl 2.4 GHz
= B o a wm s - ' w -
service [T Primary 1R -:a:fr_agﬂmzflﬁiua-'ﬁm'_ﬂtﬁa-“:=Jaqnaaﬂr|a'ﬂ'ﬁﬁau11qﬂ
Erimary: . . - - . 4 . -
£ 7oE- RADIOLOCATION . Tiflarsdnrurindass fanslduazedanuns ﬂ111',a1'3qﬂﬂiaf‘raa'7-:?a seeiumaTulsl DFS (Dynamiz
;'52_‘; 100 FIXED. MOBILE AZETIND AR . o ) i
=Ly 1 fIEE AIZATINE 1018 Frequency Selection) U#: TPC (Transmitter Power Contral) (M2
- o ¥ e " P
kE:ﬂ-"Tﬂ-l'-l‘]'i-"ig".. ARNARTEMUATUAQETUTUAIUAY iz y
WiMAX 79a5U fi1nuA Channel Block 10 MHz (#2ARZ24TUNIATITH WIMAX)
=

[a3wasi@uauananarsliann duinmuangnssunsiansnsauuANLRNG]|
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¥

Aa [ A A a v [ a (=3
afRamwiadai laarnnisdszgasuisanadain
ANnadIngdw 2.3 - 2.4 GHz

vaniun ldlddadaini talsamaluadauazuldinldayyraniaagluszniansfianson
augnalitldanudinglugiudanandmiuiansdszinusziafond (F932wils Broadhand
Wireless Access) 'l agnslsfiany dszimalunovglsiluszaimidlfanuiinglugmiamniu
sTuAngmdumiuazAian1smedunms Ganu auuwinaisvasgunsal BWA anse:iila

aA A ) da oA
an Waifisuiuanuiinginuau
Anuiingdm 2.5 - 2,69 GHz

UNUSEN la AT afaLinin mmﬁ%qﬂméﬁﬂdn ITU VL@Tszq‘lﬁLﬂu%ﬁa‘lmmumﬂwﬁ"ﬁmmzaw
fazsiunlalany IMT-2000/3G auudveInITlIzTy WRC-2000 S‘fiamomjwﬂizmﬁqiiﬂvlﬁ

el wuagwanud 2.5-2.69 GHz gwsu IMT-2000/UMTS

waniniu [TU ldRasanfazeandaisuauushdaonsudaanad (frequency arrangement) lu
snuaananarialuanusme TDD waz FDD s’mﬁv‘oﬂ‘aag’szm"]omsﬁﬂmﬁ"ﬁamﬂﬁmmﬁ%r_ql
saunusznirg IMT-2000 v BWA fldmaluladamn LLazms?mmﬁ"sﬁamﬂﬁmmﬁl%mqs"mﬁ‘u
szwmﬁamﬁﬂﬂqﬂumﬂwmumuﬁﬂwﬁ‘uﬁamﬁﬂaqmummmmﬁﬂaﬂ S‘fiolﬁmmﬁ%qmuﬁ

i Jauauedt arssenansansves [TU deunazeunnalildnu BWA dldinaluladau

waninitaann IMT-2000/3G
anuiingdm 3.4 - 3.7 GHz

vasiun ldlddadaiui vsdsmaluunuglalldayganieagluszniansfianonaygyie
il Fanudingdudsnandmsufiamsyszénd (G9vawila Broadband Wireless Access) 16 ud
onlurumildaulugnsasiesaui agrelsfiann dssmalunavie@ouszuddin laldaanad
"Tmﬂqlumuﬁyﬁw%%‘umiéamsmumfsLﬁzm #i3uniwin extended C-band (Hnsuanann Fena
msansmslEnunuie Tag [TU §5lieSamn soaueliimuasnsmenisldonumendsns

szan WRC-07 P

UINUTEN a A TafatAnin g9tialrsazitvuannud 3.4-3.7 GHz sws5u BWA Tuame
A o A Y o P = o ' o a o A
whasangsdanylusaaunisenumnatansanudnldlalwnisldnwsiunuianidszdnnunn
sy geaslaanaldraawiaany International Frequency Allocation aas ITU uasfiaaad
a ' A Aq o oA A o oA o ' . @ o
Inpduduildiulddanii lasfdywidesndn Sodnvalldruunsnasiduin uaslaising
mzmm'amﬂﬁu‘%miﬁamimum'sLﬁmwﬁ‘lﬂ?&magﬁaluﬁa@ﬂuuaﬂuamﬂm
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NATFIMININATAFIHFUNMTATINAaULRZTUTINATHINTBILATA I NY AN AN TGN
anwme Broadband Wireless Access (MAN) fisianfiansan

ETSITS 102 210:  Broadband Radio Access Networks (BRAN); HIPERMAN; System
profiles

FCC 27.50 (h): Code of Federal Regulations (USA); Title 47 Telecommunications;
Chapter 1 Federal Communications Commission; Part 27
Miscellaneous Wireless Communications Services; Subpart C -
Technical Standards; Section 27.50 Power and antenna height limits

FCC 27.53 (l): Code of Federal Regulations (USA); Title 47 Telecommunications;
Chapter 1 Federal Communications Commission; Part 27
Miscellaneous Wireless Communications Services; Subpart C -
Technical Standards; Section 27.53 Emission limits

IDA TS WBA: Technical Specification for Wireless Broadband Access Equipment
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(519)nasgrumamaiia

AT EUNTIUNTIAWIEADY BoLauaesil

(1) auel® nno. Ransandnuanduanuddwio Broadband Wireless Access luanwme
Metropolitan Area Network (MAN) lesaraiansaniandiuainudfitwanzanaindi
anwh 3w fia 23 GHz 2.5 GHz waz 3.5 GHz iilasaniflusuanudnimslgmumiu

$wamannuas Mlwiaa economy of scale wazaunsalanansarinuiaunule 79l usinz
tuanuiazddaddaidefuandroiuly

(2) larseuanalilieuadud 558 GHz éwsu Broadband Wireless Access Tudnwms
Metropolitan Area Network (MAN) iiiasannfiumilinfiaziianssuniuvagnsuniuenn
gunsalnldsulusnwaz Radio Local Area Network (RLAN) vinlsildsnslalaiida
Uz ®NTN

(3) (3r9)unasgrumamaiindmiuiadasinganuiauildinalulad Broadband Wireless
Access Tuanwmmz Metropolitan Area Network (MAN) Smsazidsedsnganatenansfiuuy
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(s19)
UsznAAmENITANIININIIINIANWIANUAIBIA
dwanasgiunaaiavasaasnsaswiaauazalnsal
1309 13 Ingaamwaailminalulad Broadband Wireless Access
Twanwawz Metropolitan Area Network (MAN)

lasMAuwdumssuarsiuuauiasgiunazanearilszasanisaiumaiialuianis
Inyaumau ‘L]iZﬂaiJﬁ“]JLﬂ%ﬂdi‘ﬂiﬂ&lu’m&l%%aqﬂﬂiﬂiﬁlﬂuﬁﬁm’]ﬂﬂiﬂuu’]ﬂ&lﬁﬁNﬂ@iﬂﬂ’]ilﬁu?ﬂ’]i
Insaumaudasduniasguniameiia adesiuiaauunas 51(6) WAIW TN T YA BIANITIARTS
d' :il o o A a a a o 4 a
AduANRiLaziIAURIMTINg NIz LLEY amﬂm‘nﬂu waznamInsauwIan w.a. 2543 u1a31 32

d 1 L™ CR7—% a 1

mrenisuensznatyaansdznaufiemsiniauwan w.a. 2544 uazana 29 (4) uvawszsns
L an ‘ﬂl AI a d 1 L “a
tya@inganwiay w.a. 2498 uazfudlufniéy dznavinas 78 1ssanisuranszanadyya
aqﬁm%‘@aimﬁummﬁLm:ﬁwﬁuﬁﬁ)mﬁ‘ﬂﬂqmzmm%m aﬂﬂqiﬂi‘ﬁﬂﬁ: wazAanNITInIANUIAN
w.e. 2543 amznssunisianisinsauwiauliir@ssesndszmeadnaisunasgiunianaiiaay
m%aﬂmmm@mmzqﬂmtﬁ 1589 L@ﬁaﬁ‘nqauumuﬁl‘ﬁm@hhﬁ Broadband Wireless Access 11
anwae Metropolitan Area Network (MAN) 13 esfisnoaziBaaanuanasgiwaa nns an., XXX - 2549

o &
wUUN8YU szt

132me o 3N

WaLan

(7@ WIRUNIZENT)

3em uﬂiﬁ&lﬂ’]iﬁ%ﬂ’ﬁi‘ﬂiﬂ&l%’]ﬂ&l UAITN6
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NmsgIunanaiinzasasaslnsanwiAnLazaUnsol

v aem, XXX - 2549

#1999 TUANZNIINATISAINTIS INSANUIAN KRB

87 auuwwnaledu ves 8 wwresanaulu wawgnln njomwamiuas 10400

Tns. 02271 0151-60 Julws: www.ntc.orth
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http://www.ntc.or.th

ana un. XXX - 2549 wih 1an 3

mmg’mmamﬂﬁﬂmaam%afmaumnmm:qﬂmtﬁ
329 130991 smummuﬁ‘l%’mn‘[u‘[aﬁ Broadband Wireless Access
Twanwawz Metropolitan Area Network (MAN)

1. wauzs

masgrwmamaiiedl ssydnsuzmanainduddnivelesingaumanilfinalulad
Broadhand Wireless Access luansmiz Metropolitan Area Network (MAN) visfifludsziananiiignu
(Base Station) uszwaniignang (subscriber station) lusnuanadsnadsda’lui

zi'mm'mf'ﬁﬂq AMNNIIVDIT DI WA
[2.3 - 2.4 GHZ] 35, 7 MHz
[2.5-2.69 GHz 5; 10 MHz

[3.4 - 3.7 GHz] (flexible)

[1.Lﬂ?@d??’léfﬂ&l%’)ﬂ&lﬁﬂéﬂ%%aﬂﬂiﬁﬂﬂladaﬂ@?5§7%W70L‘Vlﬂf’,ﬂﬁyﬂiaﬂﬂ@&lﬂ&lﬁﬂﬂ?ﬂd??’)éfﬂ&luﬁﬂwﬁ
ulyarnanasgru IEEE 802.16-2004 |EEE 802.16€ waza@sg1u ETSI HIPERMAN vidiiiilu Fied
Wireless Access ua= Mobile Wireless Access

2. miﬁmu@mummﬁ?wmﬁaaum@?ﬂﬁmu BWA 5% masarsanlaslsnannisans g ffgatas
Tsi319eflu malulad szdvu system pro file uwanrvmssaassvasavLszing 1A UATAINUNTHATY
vasgunsalidlurissnana Soulvuazdadiialunislsanuding uaznanssnuivismaingaumiaud
w”l"zmuagnauﬁmu

3. 7. a19rmuanIWNTTBI e Y (channel bandwidth) ﬁ"vmi'ug)i”iliznaymi FomamAanly
wanzauriy System profile fezlgou lasdisdsmudunusiuszndag channel bandwidth uaz data
throughput &2

2. aasgunemaia
21 anesgawnnamadiadiuaananad (Radio Frequency Requirements)

mmgmmamﬂﬁﬂﬁmﬂﬁummﬁ'maam’%laﬁﬂﬁqﬂwmﬂuém%'uamﬁgm wazaaignaing g
walulad Broadband Wireless Access luanwme Metropolitan Area Network (MAN) 1w iflwldanad
fvua Sasaalydl

wmsgwnamaiadmsu Broadband Wireless Access w1 3 - 15



ana un. XXX - 2549 i 22 3
2.1.1 saeds (output power)

o et 1 tﬂl a v A l:‘l o ¥ 3 tﬂq,
maaaamaomsammﬁumm %ZGISGVLNLﬂ%GHNVIﬂWﬁ%@vL'J @GGIEJVL‘]J%

TiiaLaTada fasss e.p (Yo )
aniigu 2000
= 1
sonfigning 2

WNBG  AMENIIIMIAIMIInsanmauuiITdanvzfinsanayyialldiumsased
LANEIIANNNIINLA LT la1 97961 TasazRaryaniduwinanso

212 msuwsudanilaas (SpUrious emissions)

Aasasnmauniudandasula 9 mneIadingauwian  azdeaduldarafidinua’lily
v [ v [ t:é g 1 ¥
Tarnualatarnuanits asaelUd

(1) FCC Part 27 (s 27.53 (I) - emission limits)

ﬁwé‘waammws'l,l,ﬂaﬂﬂaaﬂuﬁmmmﬁl%Q:I,@ 9 Fasdneissnaun e niei
lifinmswequanadrsiasdiga 43 + 10 log P (dB) Tas P fadnindsss €.rp finie
dwiad (W)

(2) ETSITS 102 210 (Broadband Radio Access Networks (BRAN); HIPERMAN; System
profiles)

faswasmsuniulanlaaaluzasaauiingaaud 30 MHz 8s 1 GHz dadlsihu -57
dBm (.5al# measurement bandwidth 7 100 kHz) uazirdsvasnisunsutandaay
lugasanuiiingaaud 1 GHz 89 26.5 GHz daslaiiAn -50 dBm (1ifal4 measurement
bandwidth 71 MHz)

22 anasgwmamaiaaiwanadaaananislii (Electrical Safety Requirements)

nasgmmamaiiasuanulasadomsliihuasieiadingaumnauimiuaaniigiu uazannil
anine fildinalulad Broadband Wireless Access lusnwms Metropolitan Area Network (MAN) s
dwldawiimauaBwnasgulasasmunitadsdalyi

2.2.1 |EC 60950-1; Information technology equipment - Safety - Part 1.
General requirements

2.2.2 wan. 1561 — 2548: USA Nl wlad RITawng anizenuwanNlaaant |

Tarruan
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MMAHRWIN I

RESOLUTION 229 (WRC-03)

Use of the bands 5150-5250 M Hz, 5250-5350 MHz and 5470-5725 M Hz
by the mabile service for the implementation of wireless access systems
including radio local area networ ks

The World Radiocommunication Conference (Geneva, 2003),

considering

a) that this Conference has allocated the bands 5 150-5 350 MHz and 5 470-5 725 MHz on
a primary basis to the mobile service for the implementation of wireless access systems
(WAS), including radio local area networks (RLANS);

b) that this Conference has decided to make an additional primary alocation for the Earth
exploration-satellite service (EESS) (active) in the band 5 460-5 570 MHz and space research
service (SRS) (active) in the band 5 350-5 570 MHz;

c) that this Conference has decided to upgrade the radiolocation service to a primary status
in the 5 350-5 650 MHz band;

d) that the band 5 150-5 250 MHz is allocated worldwide on a primary basis to the fixed-
satellite service (FSS) (Earth-to-space), this alocation being limited to feeder links of non-
geostationary-satellite systems in the mobile-satellite service (No. 5.447A);

e) that the band 5 150-5250 MHz is also. allocated to the mobile service, on a primary
basis, in some countries (No. 5.447) subject to agreement obtained under No. 9.21;

f)  that the band 5 250-5 460 MHz is alocated to the EESS (active) and the band 5 250-
5 350 MHz to the SRS (active) on aprimary basis,

g) that the band 5 250-5 725 MHz is allocated on a primary basis to the radiodetermination
service,

h)  that there is a need to protect the existing primary services in the 5 150-5 350 MHz and
5 470-5 725 MHz bands;

i)  that results of studies in ITU-R indicate that sharing in the band 5 150-5 250 MHz
between WAS, including RLANS, and the FSS is feasible under specified conditions,

j)  that studies have shown that sharing between the radiodetermination and mobile
services in the bands 5 250-5350 MHz and 5470-5725 MHz is only possible with the
application of mitigation techniques such as dynamic frequency selection;

k) that there is a need to specify an appropriate e..r.p. limit and, where necessary,
operationa restrictions for WAS, including RLANS, in the mobile service in the bands 5 250-
5350 MHz and 5 470-5 570 MHz in order to protect systems in the EESS (active) and SRS
(active);

[)  that the deployment density of WAS, including RLANS, will depend on a number of
factors including intrasystem interference and the availability of other competing technologies
and services,

further considering
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a) that the interference from a single WAS, including RLANSs, complying with the
operational restrictions under resolves 2 will not on its own cause any unacceptable
interference to FSS receivers on board satellites in the band 5 150-5 250 MHz;

b) that such FSS satellite receivers may experience an unacceptable effect due to the
aggregate interference from these WAS, including RLANS, especialy in the case of a prolific
growth in the number of these systems;

c) that the aggregate effect on FSS satellite receivers will be due to the global deployment
of WAS, including RLANS, and it may not be possible for administrations to determine the
location of the source of the interference and the number of WAS, including RLANS, in
operation simultaneously,

noting
that, prior to WRC-03, a number of administrations have developed regulations to permit
indoor and outdoor WAS, including RLANS, to operate in the various bands under
consideration in this Resolution,

recognizing
a) that in the band 5 600-5 650 MHz, ground-based meteorological radars are extensively
deployed and support critical national weather services, according to footnote No. 5.452;

b) that the means to measure or calculate the aggregate pfd level at FSS satellite receivers
specified in Recommendation ITU-R S.1426 are currently under study;

Cc) that certain parameters contained in Recommendation ITU-R M.1454 related to the
calculation of the number of RLANS tolerable by FSS satellite receivers operating in the band
5 150-5 250 MHz require further study;

d) that the performance and interference criteria of spaceborne active sensors in the EESS
(active) are given in Recommendation ITU-R SA.1166;

e) that a mitigation technique to protect radiodetermination systems is given in
Recommendation ITU-R M.1652;

f)  that an aggregate pfd level has been developed in Recommendation ITU-R S.1426 for
the protection of FSS satellite receiversin the 5 150-5 250 MHz band;

g) that Recommendation ITU-R SA.1632 identifies a suitable set of constraints for WAS,
including RLANS, in order to protect the EESS (active) in the 5 250-5 350 MHz band;

h)  that Recommendation ITU-R M.1653 identifies the conditions for sharing between
WAS, including RLANSs, and the EESS (active) in the 5 470-5 570 MHz band;

i)  that the stations in the mobile service should aso be designed to provide, on average, a
near-uniform spread of the loading of the spectrum used by stations across the band or bands
in use to improve sharing with satellite services,

J)  that WAS, including RLANS, provide effective broadband solutions;

k)  that there is a need for administrations to ensure that WAS, including RLANS, meet the
required mitigation techniques, for example, through equipment or standards compliance
procedures,

resolves

1  that the use of these bands by the mobile service will be for the implementation of
WAS, including RLANS, as described in Recommendation ITU-R M.1450;
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2  that in the band 5 150-5 250 MHz, stations in the mobile service shall be restricted to
indoor use with a maximum mean ei.r.p. * of 200 mW and a maximum mean e.i.r.p. density
of 10 mW/MHz in any 1 MHz band or equivaently 0.25 m\W/25 kHz in any 25 kHz band;

3  that administrations may monitor whether the aggregate pfd levels given in
Recommendation 1 TU-R S.1426 % have been, or will be exceeded in the future, in order to
enable a future competent conference to take appropriate action;

4  that in the band 5 250-5 350 MHz, stations in the mobile service shal be limited to a
maximum mean e.i.r.p. of 200 mW and a maximum mean e.i.r.p. density of 10 mW/MHz in
any 1 MHz band. Administrations are requested to take appropriate measures that will result
in the predominant number of stations in the mobile service being operated in an indoor
environment. Furthermore, stations in the mobile service that are permitted to be used either
indoors or outdoors may operate up to a maximum mean e.i.r.p. of 1 W and a maximum mean
e.i.r.p. density of 50 mW/MHz in any 1 MHz band, and, when operating above a mean e.i.r.p.
of 200 mW, these stations shall comply with the following e.i.r.p. elevation angle mask where
g isthe angle above the local horizontal plane (of the Earth):

~13 dB(W/MH?2) for 0°<q<8°
~13-0.716(q -8) dB(W/MHz2) for 8°<q<40°
~35.9—1.22(q-40) dB(W/MH?2) for 40°<q < 45°
—42 dB(W/MH?2) for 45° <q;

5 that administrations may exercise some flexibility in adopting other mitigation
techniques, provided that they develop national regulations to meet their obligations to
achieve an equivalent level of protection to the EESS (active) and the SRS (active) based on
their system characteristics and interference criteria as stated in  Recommendation
ITU-R SA.1632;

6  that in the band 5 470-5 725 MHz, stations in the mobile service shall be restricted to a
maximum transmitter power of 250 mW? with a maximum mean ei.r.p. of 1 W and a
maximum mean e.i.r.p. density of 50 mW/MHz in any 1 MHz band,

7 that in the bands’5 250-5 350 MHz and 5 470-5 725 MHz, systems in the mobile service
shall either employ transmitter power control to provide, on average, a mitigation factor of at
least 3 dB on the maximum-average output power of the systems, or, if transmitter power
control is not in use, then the maximum mean e.i.r.p. shall be reduced by 3 dB;

8  that, in the bands 5 250-5 350 MHz and 5 470-5 725 MHz, the mitigation measures
found in Annex 1 to Recommendation ITU-R M.1652 shall be implemented by systems in the
mobile service to ensure compatible operation with radiodetermination systems,

invites administrations

to adopt appropriate regulation if they intend to permit the operation of stations in the mobile
service using the e.i.r.p. elevation angle mask in resolves 4, to ensure the equipment is
operated in compliance with this mask,

! In the context of this Resolution, “mean e.i.r.p.” refersto the ei.r.p. during the transmission burst which

corresponds to the highest power, if power control isimplemented.
2 —124 - 20 logyg (hear/ 1 414) dB(W/(m? - 1 MHz)), or equivalently,

—140 - 2010g0 (heat/ 1 414) dB(W/(m? - 25 kHz)), at the FSS satellite orbit, where hear is the altitude of
the satellite (km).
3 Administrations with existing regulations prior to this Conference may exercise some flexibility in
determining transmitter power limits.
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invitesI TU-R

1  to continue work on regulatory mechanisms and further mitigation techniques to avoid
incompatibilities which may result from aggregate interference into the FSS in the band
5 150-5 250 MHz from a possible prolific growth in the number of WAS, including RLANSs;

2  to continue studies on mitigation techniques to provide protection of EESS from
stations in the mobile service,

3 to continue studies on suitable test methods and procedures for the implementation of
dynamic frequency selection, taking into account practical experience.
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high data rates at a minimum of 144 kbit/s for. all radio environments, up to 384 kbps for

mobile users, and 2 Mbit/s in low-mobility-and indoor environments;

symmetrical and asymmetrical‘data transmission;

circuit-switched and-packet-switched services, such as Internet Protocol (IP) traffic and
real-time video;

improved voice:quality (comparable to wireline service);

greater capagity angkimproved spectrum efficiency;

several simultaneous services to end-users and terminals, for multimedia services;
seamless incorporation of 2G cellular systems; and

global roaming between different 3G operational environments; and economies of scale
and an open international standard that promises to meet the needs of the mass market.
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ITU-R Recommendations

Index | Number | Title

1 M.687 | International Mobile Telecommunications-2000 (IMT-2000)

2 M.816 | Framework for services supported on International Mobile Telecommunications 2000 (IMT-2000)

3 M.817 | International Mobile Telecommunications-2000 (IMT-2000). Network architectures

4 M.818 | Satellite operation within International Mobile Telecommunications-2000 (IMT-2000)

5 M.819 | International Mobile Telecommunications-2000 (IMT-2000) for developing countries

6 M.1034 | Requirements for the radio interface(s) for International Mobile Telecommunications 2000 (IMT-
2000)

7 M.1035 | Framework for the radio interface(s) and radio sub-system functionality for International Mobile
Telecommunications-2000 (IMT-2000)

8 M.1036 | Spectrum considerations for implementation of International Mobile Telecommunications-2000
(IMT-2000) in the bands 1 885-2 025 MHz and 2 110 2 200 MHz

9 M.1079 | Performance and quality of service requirements for International Mobile Telecommunications-
2000 (IMT-2000)

10 | M.1167 | Framework for the satellite component of International Mobile Telecommunications-2000 (IMT-
2000)

11 | M.1224 | Vocabulary of terms for International Mobile Telecommunications 2000 (IMT-2000)

12 | M.1308 | Evolution of land mobile systems towards IMT-2000

13 | M1311 | Framework for modularity and radio commonality within IMT-2000

14 | M.1390 | Methodology for the calculation of IMT-2000 terrestrial spectrum requirement

15 | M.1391 | Methodology for the calculation of IMT-2000 satellite Spectrum requirement

16 | M.1455 | Key characteristics for the International Mobile Telecommunications-2000 (IMT-2000) radio
interfaces

17 | M.1456 | Minimum performance characteristics and operational conditions for high altitude platform stations
providing IMT-2000 in the band 1885-1980 MHz, 2010-2025 MHz and 2110-2170 MHz in Regions
L and 3 and 1885-1980 MHz and 2110-2160 MHz in Region 2
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ITU-R Recommendations

Index | Number | Title

18 | M.1457 | Detailed specifications of the radio interfaces of International Mobile Telecommunications-2000
(IMT-2000)

19 | M.1545 | Measurement uncertainty as it applies to test limits for the terrestrial component of International
Mobile Telecommunications-2000

20 M.1579 | Global circulation of IMT-2000 terminals

ITU-T Recommendations

Index | Number | Title

1 Q.1701 | Framework of IMT-2000 networks

2 Q.1702 | Long-term vision of network aspects for systems beyond IMT-2000

3 Q.1711 | Network functional model for IMT-2000

4 Q.1721 | Information flows for IMT-2000 capability set 1

5 Q.1731 | Radio-technology independent requirements for IMT-2000 layer 2 radio interface

6 Q.1471.1 [ IMT-2000 references to Release 1999 of GSM evolved UMTS Core Network with UTRAN
Access Network

7 Q.1471.2 | IMT-2000 references to Release 4 of GSM evolved UMTS Core Network with UTRAN Access
Network

8 Q.1472.1 | IMT-2000 references to ANSI-41 evolved Core Network with cdma2000 Access Network

ITU Publications

Handhook on land mobile (including wireless access), Volume 2: Principles and
approaches on evolution to IMT-2000

Handhook on Deployment of IMT-2000 Systems

Supplement 1 - Migration to IMT-2000 Systems
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International Mobile Telecommunications-2000 (IMT-2000) radio interfaces” @sszyq maniia
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ITU ldsmuaunasgiunainaiialusiuvesinglavazidua’liluienans Recommendation ITU-
R M.1457 “Detailed specifications of the radio interfaces of International Mobile
Telecommunications-2000 (IMT-2000)" @sszyanasgmmsidendaingfifieindudiuniisvas

IMT-2000 i 5 wuw Gail #
&
IMT 2000 Terrestrial
Radio Interfaces
R,
WCDMA CDMA2000 UTRATDD UWC-136/ DECT

(UMTS) 1X and 3X and TD-S5COMA EDGE

Source : ITU
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Fundngandtain Universal Mobile Telecommunications System (UMTS) &sflusnasgiuidash
uazisualas 3GPP (Third Generation Partnership Project) laswaunanugiusasszuy

Tnssnyiindand Aldinalulad GSM unan

The IMT-2000 radio-interface specifications for CDMA Direct Spread technology are developed by
a partnership of SDOs (see Note 1). Thisradio interfaceis called Universal Terrestrial Radio
Access (UTRA) FDD or Wideband CDMA (WCDMA).

NOTE 1 — Currently, these specifications are developed within the third generation partnership project (3GPP) where
the participating SDOs are the Association of Radio Industries and Businesses (ARIB), China Wireless Te ecommu-
nication Standard Group (CWTY), the European Telecommunications Standards Ingtitute (ETSI), T1 (Alliance for

Telecommunications Industry Solutions (ATIS) Standards Committee T1), Telecommunications Technology
Association (TTA) and Telecommunication Technology Committee (TTC).

These radio-interface specifications have been devel oped with the strong objective of
harmonization with the TDD component (see § 5.3) to achieve maximum commonality. Thiswas
achieved by harmonization of important parameters of the physical layer. Furthermore, a common
set of protocolsin the higher layersis specified for both FDD and TDD.

In the development of this radio interface the CN specifications are based on an evolved
GSM-MAP. However, the specifications include the necessary capabilities for operation with an
evolved ANSI-41-based CN.

The radio-access scheme is Direct-Sequence CDMA (DS-CDMA) with information spread over
approximately 5 MHz bandwidth using a chip rate of 3.84 Mchip/s. Theradio interface is defined to
carry awide range of services to efficiently support both circuit-switched services (e.g. PSTN- and
ISDN-based networks) as well as packet-switched services (e.g. |P-based networks). A flexible
radio protocol has been designed where severa different services such as speech, data and
multimedia can simultaneously be used by a user and multiplexed on asingle carrier. The defined
radio-bearer services provide support for both real-time and non-real -time services by employing
transparent and/or non-transparent data transport. The quality of service (QoS) can be adjusted in
terms such as delay, bit error probability, and frame error ratio (FER).

The radio-interface specification includes enhanced features for High-Speed Downlink Packet
Access (HSDPA), allowing for downlink packet-data transmission with peak data rates exceeding
8 Mbit/s and simultaneous high-speed packet data and other services such as speech on the single
carrier.

3GPP ldaaninasgrumanaiinuas WCDMA aanauss 4 33 aadt

3GPP Release 99 (December 1999)

3GPP Release 4 (March 2001)

3GPP Release 5 (March 2002) - High Speed Downlink Packet Access (HSDPA)
3GPP Release 6 (December 2004) - High Speed Uplink Packet Access (HSUPA)

Qﬁﬂﬁ]ﬁ']&lﬁﬂﬁ%ﬂi’]ﬁﬂa:LﬁmLﬁmaM@Tﬁ]m WWW.3gpp.org w3a Www.umts-forum.org
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cdma2000

\Huwinasgwidaruaziaualas 3GPP2 (Third Generation Partnership Project 2) Taawaimnann
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The IMT-2000 radio interface specifications for CDMA multi-carrier (MC) technology are
developed by a partnership of SDOs (see Note 1). This radio interfaceis called cdma2000, which
consists of the 1X and 3X components. The 1X component includes enhancements for high rate
packet data access.

NOTE 1 — Currently, these specifications are devel oped within the third generation partnership project 2 (3GPP2),
where the participating SDOs are ARIB, CWTS, TIA, TTA and TTC.

In the development of this radio interface the CN specifications are based on an evolved ANSI-41
and IP network, but the specifications include the necessary capabilities for operation with an
evolved GSM-MAP-based CN.

Thisradio interfaceis a wideband spread spectrum radio interface that utilizes CDMA technology
in order to meet the needs of the 3G wireless communication systems and to meet the requirements
for the 3G evolution of the current 2G TIA/EIA-95-B family of standards.

As shown in Fig. 13, thisradio interface has alayered structure that provides a combination of
voice, packet data, and circuit data services, according to the ISO/OSI reference model (i.e. Layer 1
— the physical layer, and Layer 2 —the link layer). Layer 2 is further subdivided into the link access
control (LAC) sub-layer and the MAC sub-layer. Applications and upper layer protocols
corresponding to OSI Layers 3 through 7 utilize the services provided by the LAC services, e.g.
signalling services, voice services, data services (packet dataand circuit data).

In thisradio interface a generalized multimedia service model is supported. This allows any
combination of voice, packet data, and circuit data servicesto be operated. The radio interface also
includes a QoS control mechanism to balance the varying QoS requirements of multiple concurrent
services (e.g. to support ISDN or RSV P network layer QoS capabilities).

The physical layer supports RF channel bandwidthsof N~ 1.25 MHz, where N is the spreading rate
number. Currently N = 1 and 3 is specified, and N can be easily extended to N = 6, 9, 12. The data
rates, channel encoding, and modulation parameters supported on the traffic channels are specified
by radio configurations. For Spreading rates 1 and 3, there are seven radio configurations for the
reverse link and there are ten radio configurations for the forward link. Collectively, these radio
configurations form the radio interface, which consists of the 1X and 3X components. Spreading
rate 1 correspondsto 1X. Spreading rate 3 corresponds to 3X. Radio configurations 1 and 2 are
specified to be backward compatible with TIA/EIA-95-B systems. The radio interface also supports
a class of operational band plans as specified in the TIA/EIA/IS-2000 standard.

3GPP2 lgaanmasgrumainaiiauas cma2000 sanwues 7 ass aoil

cdma2000 1x Release 0 (August 1999)
cdma2000 1x Release A (March 2000)
cdma2000 1x Release B (May 2000)
cdma2000 1x EV-DV Release C (May 2002)
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cdma2000 1x EV-DV Release D (May 2004)

cdma2000 1x EV-DO (October 2000) or TIA/EIA 1S-856
cdma2000 1x EV-DO Release A (April 2004) or TIA/EIA 1S-856-A
cdma2000 1x EV-DO Release B (June 2006) or TIA 856-B

Jawlamunsaduainnoszduariandaldan Www.3gpp2.0rg wis Www.tia.org
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UTRA TDD and TD-SCDMA

\wnaspuidaruaziaualas China Wireless Telecommunication Standard Group Taswam
nniuguasszuulnsdwiiiadandl Alfinalulad GSM uazmalulaginisidnfiowuy TDMA
uwan Tasdugrunilsvasnnasgiui 3GPP 1wn1ssuses Taslsda TD-SCOMA 4nuilw LCR

TDD

The IMT-2000 radio interface specifications for CDMA TDD technology are developed by a
partnership of standards development organizations (SDOs) (see Note 1) and CWTS. Thisradio
interfaceis called the Universal Terrestrial Radio Access (UTRA) time division duplex (TDD),
where two options, called 1.28 Mcps TDD (TD-SCDMA - see Note 2) and 3.84 Mcps TDD can be
distinguished.

The UTRA TDD specifications have been devel oped with the strong objective of harmonization
with the FDD component (see § 5.1) to achieve maximum commonality. This was achieved by
harmonization of important parameters of the physical layer and a common set of protocolsin the
higher layers are specified for both FDD and TDD, where 1.28 Mcps TDD has significant
commonality with 3.84 Mcps TDD. UTRA TDD with the two options accommodates the various
needs of the different Regionsin aflexible way and is specified in acommon set of specifications.

In the development of this radio interface the core network specifications are based on an evolved
GSM-MAP. However, the specifications include the necessary capabilities for operation with an
evolved ANSI-41-based core network.

The radio access scheme is direct-sequence code division multiple access. There are two chip rate
options: the 3.84 Mcps TDD option, with information spread over approximately 5 MHz bandwidth
and a chip rate of 3.84 Mchip/s and the 1.28 Mcps TDD option, with information spread over
approximately 1.6 MHz bandwidth and a chip rate of 1.28 Mchip/s. Theradio interface is defined to
carry awide range of servicesto efficiently support both circuit-switched services (e.g. PSTN- and
ISDN-based networks) as well as packet-switched services (e.g. |P-based networks). A flexible
radio protocol has been designed where severa different services such as speech, data and
multimedia can simultaneously be used by a user and multiplexed on asingle carrier. The defined
radio bearer services provide support for both real-time and non-real-time services by employing
transparent and/or non-transparent data transport. The QoS can be adjusted in terms such as delay,
BER and FER.

The radio-interface specification includes enhanced features for High-Speed Downlink Packet
Access (HSDPA), allowing for downlink packet-data transmission with peak data rates exceeding
8 Mbps and simultaneous high-speed packet data and other services such as speech on the single
carrier.

NOTE 1 — Currently, these specifications are developed within the third generation partnership project (3GPP) where
the participating SDOs are ARIB, CWTS, ETSI, T1, TTA and TTC.

NOTE 2 — The same name TD-SCDMA was previously used for one of the original proposals that was further refined
following the harmoni sation process.
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UWC136/EDGE
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The IMT-2000 radio interface specifications for TDMA single-carrier technology are developed by
TIA TR45.3 with input from the Universal Wireless Communications Consortium. This radio
interfaceis called Universal Wireless Communication-136 (UWC-136), which is specified by
American National Standard TIA/EIA-136. It has been devel oped with the objective of maximum
commonality between TIA/EIA-136 and GSM general packet radio service (GPRS).

This radio interface was designed to provide a TIA/EIA-136 (designated as 136)-based radio
transmission technology that meets ITU-R's requirements for IMT-2000. It maintains the TDMA
community's philosophy of evolution from 1st to 3rd generation systems while addressing the
specific desires and goals of the TDMA community for a 3rd generation system.

Thisradio interface is an attractive and powerful evolutionary step for 136. The technology
presented provides for future IMT-2000 services to existing operators, as well as providing new
operators competitive features, services and technology. Additionally, the technology provides
these same features and services in other bands around the world where regulatory approval has
been granted to offer such services.

UWC-136 used athree component strategy for evolving the 136 technology to 3rd generation. The
initial strategy consisted of enhancing the voice and data capabilities of the 30 kHz channels
(designated as 136+), adding a 200 kHz carrier (EDGE) component for high-speed data (384 kbit/s)
accommodating high mobility (designated as 136HS Outdoor), and adding a 1.6 MHz carrier
component for very high-speed data (2 Mbit/s) in low mobility applications (designated as 136HS
Indoor). This second phase update enhances the voice capabilities of the 30 kHz channel
(designated as 136+), and adds an additional aternative 200 kHz carrier (EDGE) component for
high speed data (384 kbit/s) (designated as 136EHS). The combined result constitutes this radio
interface specification.

The 136HS Outdoor and Indoor components were developed to satisfy the requirements for an
IMT-2000 radio transmission technology, with the additional requirement for the consideration of
commercially effective evolution and deployment in current 136 networks. Such considerations

include flexible spectrum allocation, spectrum efficiency, compatibility with 136 and 136+, and
support of macrocellular performance at higher mobile speeds. 136EHS provides compatibility with
GSM EGPRS, thus providing commercially effective evolution and global roaming.

The TDMA community continues to enhance UWC-136, regularly providing revisions to the
standards.

This technology builds on the mature and powerful TIA/EIA-136 standard, which has evolved over
many years. Thus, all TIA/EIA-136 services are included, and the capabilities of 384 kbit/s, and

2 Mbit/s high-speed data are added. Through TIA/EIA-136, this technology supports both full-rate
(3 users/30 kHz) and half-rate (6 users/30 kHz)voice services.

[ 1 v = o a U B 1 o ¥ a
pasguasnanudinzinmastiuualuseszidualas TIA usr wddslainisianlgouluigs
WATE
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DECT

\Husnasguidariuaziaualas European Telecommunications Standards Institute (ETSI) Tas
wamnseuulnsenrifaouuudinaad isinalulad DECT {unan

The IMT-2000 radio interface specifications for FDMA/TDMA technology are defined by a set of
ETSI standards. Thisradio interface is called digital enhanced cordless telecommunications
(DECT).

The individual layers are defined in different parts of the common interface (Cl) standard. The
standard specifiesa TDMA radio interface with TDD. The radio frequency bit rates for the
specified modulation schemes are 1.152 Mbit/s, 2.304 Mbit/s and 3.456 Mbit/s. The standard
supports symmetric and asymmetric connections, connection oriented and connectionless data
transport as well as variable bit rates up to 2.88 Mbit/s per carrier. The network layer contains the
protocols for call control, supplementary services, connection oriented message service, connection-
less message service and mobility management, including the security and confidentiality services.

In addition to the CI standard, access profile standards define minimum requirements for accessing
specific networks and the interworking to these networks. For example, the generic access profile
(GAP) standard defines the requirements when using the speech service and the DECT packet radio
service (DPRS) standard defines the requirements for packet data transport.

A high-level description of features and how the relevant ETSI standards interrelate to the different
applications can be found in the ETSI Technical Report TR 101 178: “A high-level guideto the
DECT standardization”.

Thisradio interface is a general radio access technology for wireless telecommunications. It isa
high capacity digital technology, for wide cell radii ranging from afew metres to several kilo-
metres, depending on application and environment. It provides telephony quality voice services, and
abroad range of data services, including ISDN and packet data. It can be effectively implemented
in arange from simple residential cordless telephones up to large systems providing a wide range of
tel ecommuni cations services, including fixed wireless access.
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WCDMA CDMA2000 TD-SCDMA
Inherited from GSM CDMA 1S-95 GSM
Close loop power
contrpolil Supported Supported Supported
Handoff Soft/hard handoff |Soft/hard handoff] Soft/hard handoff
Demodulation
ode Coherent Coherent Coherent
Chip rate (Mcps) 3.84 N*1.2288 1.28
Spreading *
Bandwidth 5MHz N*1.25MHz 1.6MHz
S hronizati Asynchronous/
yncn:ude 1on Synchronous Synchronous Synchronous
Core network GSM MAP ANSI-41 GSM MAP

Source: NTC 3G Report
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ITU Tasmsdszgalngiszaulanirdeingasuwiay (World Radiocommunication Conference:

WRC) lérimuaanudinglidumsawzdmsy IMT-2000 navaa 5 19 dsit

806 — 960 MHz (WRC-2000)

1710 - 1885 MHz (WRC-2000)
1885 - 2025 MHz (WARC-92)
2110 - 2200 MHz (WARC-92)
2500 - 2690 MHz (WRC-2000)
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R

ITU Radio Regulations: 750 MHz of spectrum identified for IMT-2000

source: ITU
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Migration and Evolution

Taunannsuad MIsnawdagaamnalilag mﬂs:uuimﬁwﬁmﬁauﬁéuﬁ 2 w3a 2G 1ihiln 3G

g: v & v v 1 J
W RN LL&@GI%L%%VL@@G?J"D’N&’NTL

PDC
TDMA
cdma2000 cdma2000
cdmaOne 1X 1XEV-DO

Source: NTC 3G Report

Wide-Area Multiple Access TechAnqugies
for cdmaOne/CDMA20D onerators

CLMAZNG LLMAZID % rvno BV
11X # 1XEV-DO y RevA g Rev B /4
for WCOMAGENM/GPRE cperafors

WCDMA Y __HSDPA _ J /4

. 2001 | 2002 ; 2003 | 2004 ; 2005 | 2006 : 2007 | 2008 | 2009 |

Source: Qualcomm
3171 1-6 uaasnsnmmwinalulad

Tagluuds fuszneumsszuulnsdwiinfensizud 2 Alfinalulad GSM azuSuifsuszuy
Tagldunasgruniagondeing WCDMA luvmefigfdsznaunisildinalulad cdmaOne az
dsuwdsuszuulaslfinasgiumaiandaing cdma2000

;jj’ﬂs:ﬂaumssm@umaﬁmsmwﬂ%’uL1J§'mu‘s:uummamﬁﬂu 2G Tilu 3G I@ﬂ%ﬂamﬁ%q
fwdnAle Sagundwin In-band Migration I@zlvl,;if{i']Lﬂuﬁaaﬁmsmwa%’umﬁ@assmmﬁ%ﬂgj
el Lw’iﬁaaﬁm‘smﬁﬁammmmmmaa‘s:uuLLa:qﬂmtﬁﬁﬁa%ﬂuﬁamm@ﬁm agnslshany
ngsifsumeludszmadasmunsnaugializasiumsdiiiunsludnsadandnldde aslu
fuvaslszmna inaiad IndudasRansanlulsslduainanmusuidaInu

wmsgwnemaiadmsu IMT-2000/3G nin 1-18



msdsudseszunanmalulad GSM 1uidu WCDMA sniudasiasmszunlusguuas terrestrial
radio access network (UTRAN) ielsanansnsassumaluladnmadrfisuny COMA (3nnidad
{lu TDMA) uazmsifasuniadsuzeszuulusiuuas Core Network (CN) lanansasesiy

a 6 ' W v @ A a
Q%L(ﬂﬂilﬂ/\lﬁLLa$Iﬂ30°ll"I£ILL1J1J1%3JVL@] @]0&]3’1EIauaEl@]LLﬁ@\‘]vL’ﬂ%(ﬂ']i'N

3197 1-3 uansn3usudseszuuaninalulad GSM Tuilu WCDMA

CN UTRAN
GSM to |CN of WCDMAR99 supports [u | Adopt new access technologies.
WCDMAR99 interface to UTRAN Adopt ATM as interface of Core

, . . network to AN.
Transcoders is placed in CN side

Supporting inter-system handover
(WCDMA/GSM)

Enhanced security and charging

WCDMAR99 Split MSC to MSC Server and MGW.

to WCDMAR4
Bear and control separate

Traffic transport bearer can be IP ,
ATM or TDM

Adopt Signaling transport can be IP
or TDM

TrFO

WCDMAR4 to | Introduce IMS Core network and | introeduce HSDPA
WCDMARS IMS elements.

Source: NTC 3G Report

msdfuilsaszuueancdmaone (1S-95) luiiu cdma2000 1x was cdma2000 1XEV-DO i
nazrlaineni Wasnnlisndudasdaouszunluduaas terrestrial radio access network &
Iwnalulagnisdrnswuy COMA wuidy waorasndudasdsuidouszuulugiuaes Core
Network urssudie asfineazidsauzasbiluanns

a1319% 1-4 wsingn15uSudseszuvain cdmaone (1S-95) Tulw cdma2000 1X was
cdma2000 1xEV-DO

CN AN
CDMA 95 to |Introduce Packet Domain
CDMA 2000
1X
CDMA 2000 Allocate a new special carrier to
1X to CDMA support the Data Service
EV-DO

Source: NTC 3G Report
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13197 1-5 uaaenisusulaswanmalulasianlulzinaluladlns

T Systems
Band Class (MHz] ~— __5"_ o COMAZODD WCDMA
450Mhz Band v
Cellular v
[824-849 | 8R0-894) v (Commercially in-service
S00n)
JTACE -
(B87-925 | 832-870)
Kaorean PCS y
(17501780 { 1B40-1570)
PCS - v
(18501910 / 1930-1290)
2G
(1820-1080 / 2110-2170) ” "

Source: EMC Database

Wanasnngusznaumameludszinelny wasguluisas Migration len

pjﬂszﬂaumiﬁ‘lﬁmﬂiﬂaﬁ GSM agiidnlutnu 900 MHz w3e 1800 MHz fnadaniiez
Ysuasuldlgimalulad WCDMA LS 2 maidan fe
0 WuwdswlulEinalulagd WCDMA luaduanudlndlugmindileésumssaassy
0 runduamadi@ituinu 900 MHz wia 1800 MHz 1aauwils (adnasn 2¢5 MH2)
gansulsuaeul1Finalulad WCDMA augnunalulad GSM 1 udinezdl
ﬁaﬁwﬁ’ﬂlummaamﬂ%mmf’mﬁ'uag'ﬂw I@mﬁmﬁ’lﬁoﬁmammmapj‘lifﬂ%ms
UL
pjﬂszﬂaumsﬁlﬁmﬂiﬂaﬁ GSM agidaludnn 1900 MHz azsnsadsudfowlyls
malulad WCDMA 1 usiireziidosinaluginaasnduanuinazdassaassgsasly
lugsuFu/fewszuy (fransition) agins
pjﬂszﬂaumiﬁ‘lﬁmﬂiﬂaﬁ cdmaOne agidalueu 800 MHz argusndsuaowlyls
ialulad cdma2000 1¢ Taglusuiudasldsunissasssnauanuilng
Qﬂszﬂaumsﬁlﬁmﬂiﬂaﬁ NMT  agidaludu 470 MHz srsnvadsulfoululs
ialulad cdMa2000 ¢ wiineziidesnaludruvasednanuifiesdasiaassdrsasly

v

TuzhaSuuasuszuy (transition) gy

U
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Roaming/Interoperability

Roaming between 2G and 3G systems

marnuiniulaszninsunasgunuanaisnn (Interoperability/Inter-standard Roaming) 11w
anwsusnvadlassanglisend signaling protocol uandnenn snansasansluainaasns
v v A \ \ = \ a \ o o o
vaniuliinIasgninsvasiassinenisldlassinsresdnlasidrentald landansaninnis
v Aa v = o Id v [l { [l { o g
Tusmsliey sdndudasfisnndasnssulassinouwssieiasgninefiaansarnuluansus

aana e rasnasunmsrnausinnuszwite ANS-41 (CDMA) ru MAP (GSM)

maeusaniuil azldWasFuntsinaudiond Interworking and Interoperability Function
(IF) SaiwmafiownandiziuAeranmaulasdyamuazdaanuszninlassinaniseiuuy
Tisnansadriuwld Taglivnlideyavesgninensaaslassinegitandu dmsuludiuasiados
thﬂﬁ?u wliiaidunmsdamsdeyaietesgninefizundit RUIM (lunsdizas COMA) uaz SIM

(lwnsdiaas GSM)

Uaqiin mmmmmmaﬂmwwmmzm‘%laogmhﬂﬁmnéﬁu Lﬁaommjwﬁmqﬂmnﬁmﬂwmmﬁ
chipset lstidananniu Gesansnsessumaliladidatunanwae
Imﬁhml,azl,ﬂ%'aaQﬂﬁi’mﬁmmmﬁwmifmﬁ'ﬂﬁ e (g RIE 1t

Roaming between cdma2000.systems

Roaming hetween WCDMA.and GSM systems

Roaming hetween GSM and cdma2000 systems

Roaming between different:3G systems

galaifimanda chipset lwdawndizddagiu neluudveslasidne uaziaIasgnine iswnin
sassunariuiniuldalu chipset tissdaidoaszning WCDMA Au cdma2000 16 ueirjuaa
{ a : [ . A \ d !

vunefilasamsfiazwda chipset asnarmelull a.a. 2006 GsaunsallassdiisuaziaTasgning
g o 1 a a ' % & A ' v
e chipset Tuanmwmezasnana azdangluamanssnuudszanmmniiisgest) adslsfiaw 1d
A v a a o : ° o = | a a o o o

Agwiau19snofisia chipset duawn 2 dranliluiaesgninoiaiaadss vldauisarinu
sawnuwnulassinglanfiie WCDMA w3e cdma2000 waasltlanulassnsszuudsrluamela

A 1 g; vV A v ]
VINSHRIIENTIWIS LL&Wﬂ‘DUiﬂ’ﬁ(ﬂ ﬂdLﬁﬂﬂIﬂid“ﬂ’mLﬂd
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Handoff

\iiesan Radio Access P2IUINIIUMITANABNINYUARZAATFTIN T FINIDIUTINAY

Y o v 1 1 1 1 a lg’ v v lﬂl 1 a dl
o ¥ilwnsssdaszndraaad (Handoff) lisusaifeduldminldinasgunsisendamsingd
wangnanw (dagnasw WCDMA Ao cdma2000)
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ammumstiuims (Quality of Service)

snninsavnansznivdszne laldfienaes “Quality of Service” 131w ITU-T Rec.E.800 41

‘aumwmilisinadunsrinvassusauclunslivinig Fauaasliiinszauvasanaiinala
°11aopﬂ%ﬂ%ms@iau‘%msﬂﬁ%‘umrl;ﬂ‘lﬁu‘%mi"

“The collective effect of service performance which determines the degree of satisfaction of a
user of the service”

It is characterized by the combined aspects of performance factors applicable to all services,
such as:

- service operability performance
- service accessibility performance
- service retainability performance

- service integrity performance
- other factors specific to each service.

naumanadadugmnmIlilimeiu  dudsiauiedluanusulavesdineadaaiu

aHghtVale asandunansznudag I Fuinalagas laglawzananIwmaliuins
v & A P “ A o o “de o R A v a A [

Insanviinfeunludniu &edayfidesdils fequnmwnsliuing Ssazusasludnsuzaes

milduimuuy end-to-end  ussifadiumsimuannuianeladaduilnalumsldsims

v a A ' o o 2 val ° v ade v a 1

Tusmasamhsnumnuguadsiaimainuedarisioguawnisliuins - (Quality  of
: fadl s ] ' v a ° @ Yo A : a

Service indicators) Taudaziszmensaudazlwuinmafazimuasririafiuandianuly
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v
>

P o ad a & 1 a a
AN 2'1 Llaﬂdﬂﬁ%ﬁ‘)ﬂﬂadﬂﬁzmﬂﬁdﬂ‘[ﬂi JadnNyd LLazawlang

GuREIn foalud daang awias
(QOS Indicator) (IDA) (OFTA) (TRAI)
sanmagonlale % of calls lost due to - Blocked Call Rate
(Blocked Call Rate) busy channels - SDCCH* congestion (< 1%)
(<5%) - TCH* congestion (< 2%)

PO congestion (< 0.5%)

dammewgasznivaunw | % of calls dropped or

Call Dropout Rate

Call Drop Rate

(Call Drop Rate) terminated abnormally (proposed) (< 3%)
(<5%)
sanmsizondnsa % of calls Call Successful Rate Call Set-up Success
(Call Setup Success Rate) successfully (proposed) Rate
connected (>95% intra-network)
(>95%)
sanmsldawldvaslassny | % of time network is Network Availability Accumulated down time of
(Network Availability) operating (proposed) Community Isolation
(99%) (24 hour / 1 quarter)
* SDCCH : stand-alone dedicated control channel
* TCH : traffic channel
% POl : point of interconnection
a1319% 2-2 uanssuiiainvasdszindaasiasids
GuREIn aagAILaL notes
(QOS Indicator) (ACMAY
Network Availability midwinlasligas RFE: no. of radio fail events
(% for call dropouts) (RFE™+ HFE) I NC HFE : no. of handover fail events
NC : new calls successfully set up on a traffic channel
Network Congestion msduwimlagligas CE : total no of congestion events regardless of cause
(% of call set-up failures) CE/CR CR : total no. of new call requests
a1319% 2-3 uanssuiiatnvasdszmeannaiis
GniaIn NALTE target
(QOS Indicator) (MCMC)
Endpoint Service Availability midmwnlasldgas >90 %
(ESA) [(no. of attempted calls - no. of calls blocked - no. of dropped calls) x 100]
(both inter- and intra-network) [ (no. of attempted calls)
Intra-network dropped calls midwnlasldgas < 5%
(no. of dropped calls x 100) / (no. of attempted calls)
wmsgwnemaiadmsu IMT-2000/3G w1 2 - 3




v
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P o ad
AN 2'4 Llaﬂdﬂ?j%ﬁ')ﬂﬂadﬂizlﬂﬂiﬂﬂ

GrisIn Usznalng (Practice)
(QOS Indicator) (AIS&DPC , DTAC ,Orange)****
sanmaGenlale % Call Congestion

(Blocked Call Rate)

(<5%, <3 %, <5 %)

AATIEN U%Qﬂit%’j”lx‘l FUNI

(Call Drop Rate)

Call Drop Rates
(<3 %, <2 %, <3 %)

o = o =
AAINNIILILNRILIR

(Call Setup Success Rate)

% of Call Successfully Connected
- % - %- %)

aamslsanulduailasetng

(Network Availability)

Network Availability
(> 95 %, > 95 %, > 95%)

M fan L ugadpdedslull 2005 imaddsznaumislnsdwdiadauihdslunsnuguniwilszdufaudanihonud lddudmu

v %
4

A e Ao Al o & A a & o P W veiia
niik ehaziiagunndld iudfifieduainnsimuaienonugunw laslildgs e [TU

v v
% %

1 o A4A a =
AMURNTHVBILLARSATUDIANAI U

- gammudunlald (Blocked Call Rate) fedauwaunssnid@unliisnunsndadegnnidun’e
iasannlifidessypmesaniiignn (Base Station) dnswenezsessumslduld waifiaain
ANuuNwWIasdmnaiiarasdilznaunis S nIaiieanmngUznaunsiwuamiliasaies

o o & A & ' =
TaAUN U1 IBATINGLNDONNIRUA LTITQRAIH

- ganmemgarzndwaunu (Call Drop Rate) Aeswanasinanswganasaininisiien
fus ussdlfldaunuwmisitsdens . Twlsmengafiasanniasdasznivaniiigo
(handoffs) 'li@ waszdusmmaminadunuly wialassinwduas lasfisunudwinasszasms

a o = \ &
LIUNRN Liﬁ]sl,u?j']\ﬁ LIRVAUN

- sanmmssaduse (Call Setup Success Rate) AasmwanassiiFunaandusa (established

a \ o ) o o a v oA v A a a &£ a
calls) uazszunaansmeiontesdygmdalldsonisenld wude dealinaGuniialu Ims
Amuatasltam (TCH) udr waznmsSonuulaseim MSC asnldusn sunumsGonde
nawaa (Call attempts) luzasinanda

- sammslsomldvaslasenne  (Network Availabity) Aeszezaniglivimsmansald
Tasstnelglasifisuinnamsnaa ﬁ‘ﬂaanmnL’Jmﬁ;ﬂ%ﬂ%mﬂ&immm‘lﬁmﬂﬁ T uiiuas
Fasnaiu Seeneaclamadwitasananaaniigm (Base Station) wiarsasm3ad (Trunk Circuit
B na emiiTsaeInann Lﬂumsl,l,amﬁoﬂmmwmaomﬂﬁu‘%msﬁv‘ﬁzuumaﬂmoﬂhﬂ WAM3

Ml TaautNILnInae
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st inaumumstiusmsdmsu IMT-2000/3G

v
%

diasanluszuy IMT-200083G Duszuuffnissonados,nw, days asuulunsliaoiaia

Aunwlunslinime 3sdndudasiinsdalunn 9 SGvasnsme

annwinsavmausznidszane ldutaduszauruvasuinig (Class of Service) vas IMT-
2000 Taeldyunasvasglduins w4 szau 14l Rec. [TU-R M.1079-2 “Performance and
quality of service requirements for IMT-2000 access networks” gsif
- Conversation class of Service
Interactive class of Service
- Streaming class of Service
Background class of Service

av1sfi 2-5 IMT-2000 QoS classes from a user perspective

QoS class of Conversational class | Interactive classof Streaming class of Background class of
service of service service service service
Real-time Interactive best Real-time streaming Background best
conversation effort effort
Fundamental — Preservetime — Request — Preservetime — Destinationis
characteristics relation response pattern relation (variation) not expecting
from the user (variation) . Presarve between infor- the datawithin a
perspective between infor= payload content mation entities of certain time
mation entities the stream — Presarve
of the stream payl oad content
— Conversational
pattern, (stringent
anddow delay)
Example of the = NVoice — Webbrowsing | — Streaming video — Background
application download of
e-mails

A ' o o ' [ ) 1 = { o ' {

Tannannmsutiszauaina taamsaarin Q0S Indicator iiuasaierruadn Parameter 4
g 1 4 { o l-‘-§/ I v A et

IHlumsda  ussusasdmnasgiuvsadfimuedwdunosilunssnsds  asuses biluaras

dhaanadh (ldsawdia background class of service asanglauimslianandigmamuinmslu

S
saufague)
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3199 2-6 End-user performance expectations - Conversational/real-time services

Degr ee of

Datarate

K ey performance parameter sand tar get values

Medium Application symmetry (kbit/s) One-way delay vgifli):)n Infor mation
(ms) (ms) loss
Audio Conversation at Two-way 4-13 < 150 preferred <1 <3%PLR
narrow-band <400 limit
speech
Audio Conversation at Two-way 4-13 < 150 preferred <1 <3%PLR
voice wideband 10-64 <400 limit
speech
Video Videophone Two-way 32-384 < 150 preferred <1%PLR
<400 limit
Lip-synch: <100
Data Telemetry Two-way <288 < 250 Not applicable Zero
— two-way
control
Data Interactive games | Two-way <1 <250 Not applicable Zero
Data Telnet Two-way <1 <.250 Not applicable Zero
(asymmetric)

3197 2-7 End-user performance expectations - Interactive services

K ey performance par ameter sand tar get values

Medium Application Degresof | Datarate | One-way delay Delay Information
symmetry (Kbit/s) variation loss
(ms)
Audio Voice messaging .| Primarily 4-32 < 1sfor <1 <3%PLR
one-way playback
< 2 sfor record
Data Web-browsing Primarily Preferred: Not applicable Zero
- HTML one-way <2 d/page
Acceptable:
<4 g/page
Data Transaction Two-way Preferred: Not applicable Zero
Services <2s
— high priority, Acceptable:
eg. ATM, <4s
e-commerce
Data E-mail Primarily Preferred: Not applicable Zero
(server access) one-way <2s
Acceptable:
<4s
wmsgwnemaiadmsu IMT-2000/3G w1 2 - 6




3197 2-8 End-user performance expectations - Streaming services

K ey performance parameter sand tar get values

Medium Application Degree of Data rate ot ;
P symmetry (kbit/s) One-way delay | Delay variation | Information
(9 (ms) loss
Audio High quality Primarily 16-128 <10 <<1 <1%PLR
streaming audio | one-way
Video One-way One-way 32-384 <10 < 1%PLR
Data Bulk data Primarily Preferred: <15 Not applicable Zero
transfer/retrieval | one-way Acceptable:< 60
Data Still image One-way Preferred: <15 Not applicable Zero
Acceptable:< 60
Data Telemetry One-way <288 <10 Not applicable Zero
— monitoring
PLR: packet loss ratio
wmsgwnemaiadmsu IMT-2000/3G Wi 2- 1
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amzaunsIuMsaniziny wuald nna. Aasanduuaasiiziaguaiwnisliuins (Q0S
indicators) swsu IMT-200003G nuwanzauuazduwldidlunsdfid lasiuwinismsinua
v ado Y A [ 1 a o a o 6 A A A
arfiriaamumwmalinimslusnsaussudsanuuinisinsdnriiedeun (26) wszuwamaanad
wwua Lludaianauuzvasanmunlnsanmansznindzine sdszondlisunuldinanzay uaz
v g; g o a v Y Aa vV & 1 lé
avnseuld nif onvknuauasgiumanaiiaduquawnslininsszy Hiduduntives
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masgrumamaiadmsussuuiilinalulad WCDMA

AmzaunIINMIANIEAY ldiarunagiumanaiiaueaaIasingauuay UL 1raga

(Cellular) ~ &slnalulad IMT-2000 COMA Direct Spread (WCDMA) vialusaunasaaniigiu
(base stations) uazanniiniudaynyou (repeaters) uazia3asgnane (User equipment/subscriber

station) esfidnngamtensnsuuy lagldihanasgiuasdaldfiandsznounisiatsmn

EN 301 908-1:

EN 301 908-2:

EN 301 908-3:

EN 301 908-11:

EN 301 489-1:

EN 301 489-23:

Electromagnetic compatibility and Radio spectrum Matters (ERM);
Base Stations (BS), Repeaters and User Equipment (UE) for IMT-2000
Third Generation cellular networks; Part 1: Harmonized EN for IMT-
2000, introduction and common requirements, covering essential
requirements of article 3.2 of the R&TTE Directive

Electromagnetic compatibility and Radio spectrum. Matters (ERM);
Base Stations (BS), Repeaters and User Equipment (UE) for IMT-2000
Third Generation cellular networks; Part 2: Harmonized EN for IMT-
2000, CDMA Direct Spread (UTRA FDDB).{UE).covering essential
requirements of article 3.2 of the R&TTE Directive

Electromagnetic compatibility and Radio spectrum Matters (ERM);
Base Stations (BS), Repeaters and User Equipment (UE) for IMT-2000
Third Generation cellular networks; Part 3: Harmonized EN for IMT-
2000, CDMA Direct.Spread (UTRA FDD) (BS) covering essential
requirements, of artigle' 3.2 of the R&TTE Directive

Electromagnetic compatibility and Radio spectrum Matters (ERM);
Base ‘Stations (BS), Repeaters and User Equipment (UE) for IMT-2000
Third:Generation cellular networks; Part 11: Harmonized EN for IMT-
2000,, CDMA Direct Spread (UTRA FDD) (Repeaters) covering
essential requirements of article 3.2 of the R&TTE Directive

Electromagnetic compatibility and Radio spectrum Matters (ERM);
Electromagnetic Compatibility (EMC) standard for radio equipment and
services; Part 1. Common technical requirements

Electromagnetic compatibility and Radio spectrum Matters (ERM);
Electromagnetic Compatibility (EMC) standard for radio equipment and
services; Part 23: Specific conditions for IMT-2000, CDMA Direct
Spread (UTRA FDD) Base Station (BS) radio, repeater and ancillary
equipment

wmsgwnemaiadmsu IMT-2000/3G

i 3 - 2



HKTA 1043 Performance Specification for Base Station Equipment for use in the
Third Generation (3G) Mobile Communications Services Employing
CDMA Direct Spread (UTRA FDD)

HKTA 1048 Performance Specification for User Equipment for use in the Third
Generation (3G) Mobile Communications Services Employing CDMA
Direct Spread (UTRA FDD)

IDA TS 3G-BS Technical Specification for IMT-2000 Third-Generation (3G) Cellular
Base Station and Repeater System

IDA TS 3G-MT Technical Specification for IMT-2000 Third-Generation (3G) Cellular
Mobile Terminals
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1309 @3avinganwandamILaIRgIRLAzEENIwE Y miniomsefaniinieun

sz iagan (Cellular) @sT#nalulag IMT-2000 CDMA Direct Spread (WCDMA)

lapidmdumssuaisiinuaniasgiuiszansugiisdseasansawmaialufanis
Insanwiay Usznaunuaiasinsanmauniegunsninldlufanisinsaymenniinadanislvoinig
Insaumaudasiinnasgiuniamaiia andodiwaaiuanas 51(6) uiswsesadngfssdnsiaass
a a o @ A a A a @ ¢ =
aduaNRiuazinuanyAIngnIzndes Inglniiad uaznamalniauuwan w.e. 2543 wan 32
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tya@inganwiay w.a. 2498 uazfudlufniGy daznavinan 78 13sanisuranszanadyya
29ANIIaaIIAAUAINALIZAIALAINITINYNITABLEEI AngInined wazianislniauuiay
w.e. 2543 amznssunisianisinsauwiauuRig@sseandszmeadndrsunasgiunianaiiaay
iwInalnsanmauuazglnIal 389 WiadAngaumaudmnivamdnuuazaniiniudygralufianis
d { ' | . . v o
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fnwsnBoaauanasgiuatd nng an. AAA - 2549 wuuvhulszmeai
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1309 @3avingaawandamIUaIRg LAz AN Iwdy g miniansiedaniinioun

seunzagan (Cellular) FelFinalulad IMT-2000 CDMA Direct Spread (WCDMA)

1. wauzs

uaIgIunamafiadl sryansmenanaiarudidnivieiasinganwianluinig
{ { 4 949 :
iwRaufiniaun szuniasgsn Soldinalulad IMT-2000 COMA Direct Spread (WCDMA) dszinnaanil
4 s ' ' ' ' o ' s d
7w (Base Station) uazannfinaudnyanm (Repeater) Tauifitisvineszninstassygimdanisndunis

5 MHz Iuﬂ'wuﬂaﬂuﬁ%ﬂﬁa@iavlﬂﬁ

wmalwlad AMNDEY AMNDSL

WCDMA (band class 1) [2110 - 2170 MHZ] [1920 - 1980 MHz]

[nanenng: band class 1 iuguanuaingimadnezinua ligmsu IMT-200013G luvszmealne)]

2. aasgunemaiia
21 anesgawnnamadiadiuaananad (Radio Frequency Requirements)

naIIwManaiiaduaiuananusiaIsdingaumandnIvanigu uazaniinudygim
a { { 3 d v [ L = [ v
luAamaefaniinisun TEULLTARH) galginelulag WCDMA nnags n1avu wazniayusd Twidw il

auimnua liluanasguasdetld

2.1.1 .EN:301-908-1: Electromagnetic compatibility and Radio spectrum
Matters (ERM); Base Stations (BS), Repeaters and
User Equipment (UE) for IMT-2000 Third Generation
cellular networks; Part 1: Harmonized EN for IMT-2000,
introduction and common requirements, covering
essential requirements of article 3.2 of the R&TTE
Directive

2.1.2 EN301908-3: Electromagnetic compatibility and Radio spectrum
Matters (ERM); Base Stations (BS), Repeaters and
User Equipment (UE) for IMT-2000 Third Generation
cellular networks; Part 3: Harmonized EN for IMT-2000,
CDMA Direct Spread (UTRA FDD) (BS) covering
essential requirements of article 3.2 of the R&TTE
Directive

wmsgwnemaiadmsu IMT-2000/3G w1 3 - 6
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2.1.3 EN 301 908-11: Electromagnetic compatibility and Radio spectrum
Matters (ERM); Base Stations (BS), Repeaters and
User Equipment (UE) for IMT-2000 Third Generation
cellular networks; Part 11: Harmonized EN for IMT-
2000,, CDMA Direct Spread (UTRA FDD) (Repeaters)
covering essential requirements of article 3.2 of the
R&TTE Directive

22 anasgamwnismaiaaiwadtsngnulanisusiman Wi (Electromagnetic Compatibility
Requirements)

[pauzaynssumsianiziivy &3 lisualimmuaunaspumanaiadugudanuldmousdindn Wi

usnasgrusaay (mandatory) luvmed aundrezdinasymsendzinga duiisausunali]
23 anasgwmamaiaaiwanadaaananislii (Electrical Safety Requirements)

naIumanaiiadiuanudsaansnsiwihuesaaisdnoaumnesdmivaniiizn uazand
L a { { 1 ld L v { o
nudygImluiamaafawiiviaun szuuwagan Taldinalulad WCOMA Ihiduldaanmnualilu

4 ey
waspulavasgiwnitiasdelui

2.3.1 |EC 60950-1; Information Technology equipment - Safety - Part 1.
General requirements

2.3.2 wan. 1561 - 2548; 13NN LB RIIFWING Law1zewaNlaaany |

darruan

24 anesgwnigmaiaduenalasadsiisndumsliiaiasdeingaauiandaganinaas
sww (Radiation Exposure Requirements)

m‘%laﬁ‘nﬂqﬂuuwmﬁm%’uamﬁgm wazgmiinudyanaluismaedaufinieun ITUULTAYAN
asltinalulad WCDMA azdasuaasliifindt funasgprumanaiiadiuainadasadeifsaiumsls
m’%f'adeiﬁﬂﬂqﬂumﬂmiaqmmwmaomgwﬁ Lfluvl,ﬂmummgmmmﬂaa@ﬁ'ﬂLﬁmﬁ'mﬁ‘bﬁm%aoaﬁmq-
ANUWIANFADFUNINYDIN Y] feniznssunsfanslnsauwmauuismdssmeriinue wioanaigula

4 ooy
eI uniliasdelud

24.1 ICNIRP Guidelines :  Guidelines for Limiting Exposure to Time-Varying
Electric, Magnetic, and Electromagnetic Fields (up to
300 GHz)" issued by International Commission on
Non-lonizing Radiation Protection

wmsgwnemaiadmsu IMT-2000/3G w1 3 - 7
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24.2 ANSIIEEE C95.1  : IEEE Standard for Safety Levels with respect to
Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz" issued by
American National Standards Institute (ANSI) /
Institute of Electrical and Electronics Engineers
(IEEE)
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Standard Checklist: 1a3as3ngaamandmsuamigiuuazaniininwdy o

TwAonsadaniinisun szumaagan (Cellular)

dolsmalulad IMT-2000 CDMA Direct Spread (WCDMA)

Limit

Wl Tad e

N8N ‘Vi&l’]ElWiGl

1 |y

11 | anwilss 2110-2170 MHz

1.2 | anwdisu 1920-1980 MHz

2 | anasgwmamadia (ansdean ETSIEN 301 908-1 V2.2.1 (2003-10)

2.1 | Radiated emissions (BS and repeater) | wada 4.2.3

3 | anasgrwmamaiadmsu Base Station (srs8ean ETSI EN 301 908-3 V2.2.1 (2003-10)
3.1 | Spectrum emissions mask wata 4.2:2

3.2 | Adjacent channel leakage power radio | veio 4.2.3

(ACLR)

3.3 | Transmitter spurious emissions wata 4.2.4

3.4 | Base station maximum output power | vaeie 4.2.5

3.5 | Transmit intermodulation wate 4.2.6

3.6 | Receiver spurious emissions wata 4.2.7

3.7 | Blocking characteristics wata 4.2.8

3.8 | Receiver intermodulation characteristics | sia<ia 4.2.9

3.9 | Receiver adjacent channel selectivity | vaio 4.2.10

(ACS)

4 | anasgwmamaitadmsu Repeater (ansdean ETSI EN 301 908-11 V2.3.1 (2004-10)
4.1 | Spectrum emissions mask wate 4.2.2

4.2 | Spurious emissions wata 4.2.3

4.3 | Maximum output power wata 4.2.4

4.4 | Input intermodulation wate 4.2.5

4.5 | Out of band gain wata 4.2.6

4.6 | Adjacent Channel Rejection Ratio wate 4.2.7

4.7 | Output intermodulation wata 4.2.8
wmsgwnemaiadmsu IMT-2000/3G w1 3- 9
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invadlnsanmanuazalnIol 1389 tg3esinganwiangnitluiamaiefauinioun sruuwagan
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wwan nno un. BBB - 2549 unuvhailszniaid

13enVemh 3N
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anz un. BBB - 2549 i 12 2

aasgImnmaiazasaiasslnsaawianuazalnin

1589 m%fmsgﬂam'mugnﬂm‘l%ﬁ%msmﬁa%ﬁmaun

seunzagan (Cellular) FelFinalulad IMT-2000 CDMA Direct Spread (WCDMA)

1. wauzs

uaIgIunamafiadl sryansmenanaiarudidnivieiasinganwianluinig
C R . :
iwRaufiniaun szuniaags deldinalulad IMT-2000 CDMA Direct Spread (WCDMA) dszinnia3as
a ' . ! ' ' | o ' = d '
Inganwangning (User Equipment) Tasfiznswnsszninidasdyanmdenilandunid 5 MHZ ludw

mmﬁ%mﬁwiavlﬂﬁ

walwlad AMNDEY AN

WCDMA (band class 1) [1920 - 1980 MHz] [2210 - 2170 MHz]

[nanenng: band class 1 iuguanuaingimadnezinua lignsi IMT-200013G luvszinealns)]

2. aasgunemaiia
21 anesgwnnamadiadiuaananad (Radio Frequency Requirements)

mmgmmomﬂﬁﬂﬁmﬂgumwuﬁmaal,ﬂ'%f'aﬁﬂﬂqﬂwmﬂugﬂmﬂluﬁ%msm'éz‘auﬁmJUﬂ Uy
iwagan deldinalulad WCDMA “anass medu wszniasuss Wduldaaddmualiluunesgm
sadaluit
2.1.1 EN 301908 Electromagnetic compatibility and Radio spectrum

Matters (ERM); Base Stations (BS), Repeaters and
User Equipment (UE) for IMT-2000 Third Generation
cellular networks; Part 1: Harmonized EN for IMT-2000,
introduction and common requirements, covering
essential requirements of article 3.2 of the R&TTE
Directive

212 EN301908-2 Electromagnetic compatibility and Radio spectrum
Matters (ERM); Base Stations (BS), Repeaters and
User Equipment (UE) for IMT-2000 Third Generation
cellular networks; Part 2: Harmonized EN for IMT-2000,
CDMA Direct Spread (UTRA FDD) (UE) covering
essential requirements of article 3.2 of the R&TTE
Directive

wmsgwnemaiadmsu IMT-2000/3G Wi 3 - 12
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2.2 mmg’mmamﬁﬁﬂﬁ"mm'mﬂaamﬁmﬁlmﬁumﬂfmémﬁiﬁﬂqﬂwmﬂuﬁiaegmmwmm
sww (Radiation Exposure Requirements)

m’%laﬁ‘nUqﬂummgmh&l‘l,uﬁﬁ)msm’éz‘auﬁmam TEUULTARAN Goldinalulad WCDMA azdas
wEad AR ﬁmmgmmamﬂﬁﬂﬁmmmﬂaa@ﬁ'ﬂLﬁmﬁ'umﬂ%m‘%amﬁﬂﬁqﬂumﬂmiaqmmwmaa
uywel lugauuas Specific Absorption Rate (SAR) iiwldanusnasgiuanudasaduifsiiumsls
m'%laodﬁ‘nﬂq-ﬂumﬂmiaqmmwmaamwﬁ famenssunsamsinsaumauuiITIaUsznainua

A A o &
‘V\jaN']@]jﬁ']ul@“']@]jﬁ']uﬁud@d@ avL‘]_]u:

2.2.1 ICNIRP Guidelines :  Guidelines for Limiting Exposure to Time-Varying
Electric, Magnetic, and Electromagnetic Fields (up to
300 GHz)" issued by International Commission on
Non-lonizing Radiation Protection

222 ANSIIEEE C95.1  : IEEE Standard for Safety Levels with respect to
Human Exposureto RadioFrequency
Electromagnetic Fields, 3 kHz to 300 GHz" issued by
American National-Standards Institute (ANSI) /
Institute of Electrical and Electronics Engineers
(IEEE)
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Standard Checklist; Lﬂé‘i)d%ﬂigﬂ&l%’lﬂ&l@ﬂ‘ﬂ"lﬂ

TwAonsadaniinisun szumaagan (Cellular)

dolsmalulad IMT-2000 CDMA Direct Spread (WCDMA)

183 Limit dwllaisinm RANLLNG
1 | mly
1.1 | anwiiss 1920-1980 MHz
1.2 | amadsu 2110-2170 MHz

2 | anasgwmamadia (ansdean ETSIEN 301 908-1 V2.2.1 (2003-10)

2.1 | Radiated emissions (UE) Wate 4.2.2

2.2 | Control and monitoring functions (UE) | sxda 4.2.4

3 | anasgmwmamaiia (a1989e1n ETSI EN 301 908-2 V2.2.1 (2003-10)

3.1 | Transmitter maximum output power Wwata 4.2.2
3.2 | Transmitter spectrum emissions mask | w4 4.2.3
3.3 | Transmitter spurious emissions wata 4.2.4
3.4 | Transmitter minimum output power wata 4.2.5
3.5 | Receiver adjacent channel selectivity | vaio 4.2.6
(ACS)
3.6 | Receiver blocking characteristics wata 4.2.7
3.7 | Receiver spurious response wata 4.2.8
3.8 | Receiver intermodulation characteristics | sia<ia 4.2.9
3.9 | Receiver spurious emissions wata 4.2.10
3.10 | Qut-of-synchronization  handling  of | siada 4.2.11
output power
3.11 | Transmitter adjacent channel leakage | siaaia 4.2.12
power radio
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AmzaunTINMIANIEAY ldiarunagiumamaiiauaaaIasingauuay Uy iraga

(Cellular)  &slinalulad IMT-2000 CDMA Multi-Carrier (cdma2000) vialusuuassaniigiu
(base stations) uazanniinudaynyou (repeaters) uazia3asgnane (User equipment/subscriber
station) afimnganaanauuy lagldhanasudidelufandsenaumsfinnsan

ANSIITIA 97: Recommended Minimum Performance Standards for cdma2000
Spread Spectrum Base Stations
ANSIITIA 98: Recommended Minimum Performance Standards for cdma2000

Spread Spectrum Mobile Stations

ANSI/TIA-2000.2-D:  Physical Layer Standard for cdma2000 Spread Spectrum Systems -
Release D

EN 301 908-1: Electromagnetic compatibility and Radio spectrum Matters (ERM);
Base Stations (BS), Repeaters and User-Equipment (UE) for IMT-2000
Third Generation cellular.networks; Part 1: Harmonized EN for IMT-
2000, introduction and common.fequirements, covering essential
requirements of‘article 3.2 of the R&TTE Directive

EN 301 908-4: Electromagnetic:compatibility and Radio spectrum Matters (ERM);
Base Stations:(BS), Repeaters and User Equipment (UE) for IMT-2000
Third Generation cellular networks; Part 4: Harmonized EN for IMT-
2000, CDMA Multi-Carrier (cdma2000) (UE) covering essential
requirements of article 3.2 of the R&TTE Directive

EN 301 908-5: Electromagnetic compatibility and Radio spectrum Matters (ERM);
Base Stations (BS), Repeaters and User Equipment (UE) for IMT-2000
Third Generation cellular networks; Part 5: Harmonized EN for IMT-
2000, CDMA Multi-Carrier (cdma2000) (BS and Repeaters) covering
essential requirements of article 3.2 of the R&TTE Directive

wmsgwnemaiadmsu IMT-2000/3G w1 3 - 15



EN 301 489-1: Electromagnetic compatibility and Radio spectrum Matters (ERM);
Electromagnetic Compatibility (EMC) standard for radio equipment and
services; Part 1: Common technical requirements

EN 301 489-26: Electromagnetic compatibility and Radio spectrum Matters (ERM);
Electromagnetic Compatibility (EMC) standard for radio equipment and
services; Part 26: Specific conditions for IMT-2000, CDMA Multi-
Carrier (cdma2000) Base Station (BS) radio, repeater and ancillary

equipment

HKTA 1031 Performance Specification for COMA Dual-Mode Mobile Station for use
in the Public Mobile Radiotelephone Service

HKTA 1032 Performance Specification for 800 MHz Base Station Supporting

CDMA Dual-Mode Mobile Station for use in“the Public Mobile
Radiotelephone Service
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aasgImnmaiazasaiasslnsaawianuazalnin

304 Lﬂéaa'“msgﬂam'muﬁm%’uamﬁgﬂmmzamﬁmué’mumu'lm‘luﬁamsmﬁauﬁmaun
seuumagan (Cellular) SelFinalulad IMT-2000 CDMA Multi-Carrier
(cdma2000)

1. wauzs

mmgmmdmﬂﬁﬂﬁt szyé‘fﬂwmzmamﬂﬁﬂ“ﬂy'm'ﬁﬁ%m%'mﬂ%aﬁﬂﬂqﬂumﬂulu'ﬁﬁ]ms
wRaufinaun szuuimagan slfinalulad IMT-2000 COMA Mult-Carrier (cdma2000) dszianaand
31w (Base Station) wazaanfinaudnyynas (Repeater) Tasfitravinsseniritasdyyimdaniandumnd
1.25 MHz tusiuanufiangesdelo i

malwlad ANaDEs ANNATY
cdma2000 (Band Class 6) [2110 - 2170 MHz] [1920 - 1980 MHz]
cdma2000 (Band Class 0) 869- 894 MHz 824 - 849 MHz
cdma2000 (Band Class 5F) 489 =493.5 MHz 479 - 483.5 MHz

[nanenng  Band class 6 iuguauaingimainezdmualidmsy IMT-20003G luvsznalng
Band class 0 vwa. nam Insawminulesuaunnalilsaiud mwud nna. asa7 4912548
Band class 5F vwa.iile#t ldsuauanalilsaaud arund nnv. asafi 312549 ]

2. aasgunemaia
21 anesgwnmamanadauaananad (Radio Frequency Requirements)

ANATTIUNNINARAGUARUAN N VBIATDIINIAUINANTINTUEN TN UazandnIndy I
a { { 1 d v 1 o o 1 v
lufamaiefeuiinniun szuuiwagsn Saldinalulad cdMa2000 mess masy usznnasuss lhdwld

o 4 o, &
aufifvue lusnasginlasnaspuniasda s

2.1.1 ANSITIA 97: Recommended Minimum Performance Standards for
cdma2000 Spread Spectrum Base Stations

ANSI/TIA-2000.2-D: Physical Layer Standard for cdma2000 Spread
Spectrum Systems - Release D
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2.1.2 EN301908-1: Electromagnetic compatibility and Radio spectrum
Matters (ERM); Base Stations (BS), Repeaters and
User Equipment (UE) for IMT-2000 Third Generation
cellular networks; Part 1: Harmonized EN for IMT-2000,
introduction and common requirements, covering
essential requirements of article 3.2 of the R&TTE
Directive

EN 301 908-5: Electromagnetic compatibility and Radio spectrum
Matters (ERM); Base Stations (BS), Repeaters and
User Equipment (UE) for IMT-2000 Third Generation
cellular networks; Part 5 Harmonized EN for IMT-2000,
CDMA Multi-Carrier (cdma2000) (BS and Repeaters)
covering essential-requirements of article 3.2 of the
R&TTE Directive

22 anasgamwnismaiaaiwadtsngnulanigusimanliia (Electromagnetic Compatibility
Requirements)

[pauzaynssunisiawiziioy giliiaualiinasgrumunaiadiuariugnnuldniousiman Wiy

@ o g 1 1 A { Qo Q'/
wasgmssay (mandatory) luwmsit sungresdivinsgruseniysanadaiuisonsunaly]

23 anasgwmamaiaainanudaannanislwiia (Electrical Safety Requirements)

naIIumManaiadiuanudsaansnsiwihvesaisdinganmendmivaniiiznu uazand
L a { { 1 ld v v { o v
nusyamuiemaefeufinioun ssuniasgsn d9ldinalulad cdma2000 Wdwlueuidwuals

d ooy
Tunasgnlawnasprunileasealui

2.3.1 |EC 60950-1: Information Technology equipment - Safety - Part 1.
General requirements

2.3.2 wan. 1561 - 2548: USA Al ulad RIIawing anizenuwanNtlaaant |

Tarruan
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24 mmg’mmamﬁﬁﬂﬁ"mm'mﬂaamﬁmﬁlmﬁumﬂfmémﬁiﬁﬂqﬂwmﬂuﬁiaegmmwmm
sww (Radiation Exposure Requirements)

m‘%laﬁ‘nﬂqﬂuuwmﬁm%’uamﬁgm wazgmiiniudyaraluismaedaufinieun ITUULTAYAN
Bldinalulad cdMa2000 szdasuaaslifiuiy fanasgrunmamaiiaduainulasadeoifoaiumsls
m’%f'amﬁﬂUqﬂumﬂmiaqmmwmaomgwﬁ Lfluvl,ﬂmummgmmmﬂaa@ﬁ'ﬂLﬁmﬁ'mﬁ‘bﬁm%aoaﬁmq-
ANUWANFADFUNINYDIN Y] feniznssunsfanslnsauwmauuism@dssmeriiwue wioanagula

4 ooy
eI unikasdelud

24.1 ICNIRP Guidelines :  Guidelines for Limiting Exposure to Time-Varying
Electric, Magnetic, and Electromagnetic Fields (up to
300 GHz)" issued by International Commission on
Non-lonizing Radiation Protection

24.2 ANSIIEEE C95.1  : IEEE Standard for Safety Levels with respect to
Human Exposuret0 RadioFrequency
Electromagnetic Fields, 3 kHz to 300 GHz" issued by
American National-Standards Institute (ANSI) /
Institute of Electrical and Electronics Engineers
(IEEE)
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Standard Checklist: 1a3as3ngaamiaadmsuamiigimuazaniinmwdagim

TwAonsadaniinisun szumaagan (Cellular)

BolFinalwlad IMT-2000 CDMA Multi-Carrier (cdma2000)

Limit

Wl Tad e

8N ‘Vi&l’]EIWiG!
1 | wly
1.1 | awiiss  cdma2000 (band class 6) | © 2110-2170 MHz
¢dma2000 (band class 0) O 869-894 MHz
cdma2000 (band class 5F) | o 489-493.5 MHz
1.2 | awdisu  cdma2000 (band class 6) | © 1920-1980 MHz
¢dma2000 (band class 0) O 824-849 MHz
cdma2000 (band class 5F) | o 479-483.5 MHz
13 | $eBsanunasgn O ANSITIA (lura:2)
O EN:301 90X-X (luta 3
wazd)
2 | anesgrumemaiia (81989210 ANSITIA 97-E-2003)
CDMA Receiver Minimum Requirements
2.1 | Receiver Sensitivity wita 3.5.1 BS and
repeater
2.2 | Receiver Dynamic Range Wwata 3.5.2 BS and
repeater
2.3 | Single Tone Desensitization wate 3.5.3 BS and
repeater
2.4 | Intermodulation Spurious Response wata 3.5.4 BS and
Attenuation repeater
2.5 | Adjacent Channel selectivity watn 3.5.5 BS and
repeater
2.6 | Receiver Blocking Wata 3.5.0 BS
2.7 | Conducted Spurious Emissions ¥t 3.6.1 BS and
repeater
2.8 | Radiated Spurious Emissions vt 3.6.2 BS and
repeater
wmsgwnemaiadmsu IMT-2000/3G Wi 3 - 22




CDMA Transmitter Minimum Requirements

2.9 | Frequency Requirements wate 4.1 BS
2.10 | RF Output Power Requirements wate 4.3 BS and
repeater
2.11 | Conducted Spurious Emissions wata 4.4.1 BS and
repeater

2.12 | Radiated Spurious Emissions wate 4.4.2 BS

2.13 | Inter-Base Station Transmitter wate 4.4.3 BS and
Intermodulation repeater

3 | anasgrunanaiia (81989910 ETSI EN 301 908-1V2.2.1 (2003-10)
3.1 | Radiated emissions (BS and repeater) wate 4.2.3
4 | anasgrunamnaiia (81989910 ETSI EN 301 908-5 V2.2.1 (2003-10)

4.1 | Transmitter conducted spurious emissions | viaaia 4.2.2

4.2 | Maximum output power wata 4.2.3

4.3 | Inter-base station transmitter wate 4.24
intermodulation

4.4 | Receiver conducted spurious emissions | e 4.2.5

4.5 | Receiver blocking characteristics Wit 4,20

4.6 | Intermodulation spurious response wate 4.2.7
attenuation

4.7 | Adjacent channel selectivity wate 4.2.8

4.8 | Out of band gain wata 4.2.9

wmsgwnemaiadmsu IMT-2000/3G Wi 3 - 23
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UszmaamenssumsnansinsanwIANLRITIA
Fesanasgmnsinaitavasaiasinsaawiaauazalnal

309 1a309InganmIaNgnineluismstadauinisun
sz iagan (Cellular) @slsmalulad IMT-2000 COMA Multi-Carrier
(cdma2000)

lagMiAudumssuarsiinnaniasgiunazans e ol szgsdnsaumaialuianig
o A A & A Aa ' v a
Insanway Usznaunuaiasinsanmauniegunsninldlufiamslnsavmauniinadanislvoinig
Insaumaudasiivnasgiuniamaiia ardodiunaauunast 54{0) uisnsesmingfssdniiaass
d' n:il o o A a a a > g a
aduaNNiuazinuianAIngnIzdes Inglnsgad uazRamslniauuwan w.e. 2543 wa 32
d 1 L™ CR7—% a 1

vrenisuensznatyaansdznaufiemisinsasuan w.e. 2544 uazana 29 (4) uvawszane
L “an dl QI = d 1 L o
tya@inganwiay w.a. 2498 uazfudluifinGy Usznavinas 78 13sanisuransznadyyd
aoﬁm%’@mmﬁummﬁLm:ﬁwﬁ'u'ﬁﬁ)mﬁ‘nqﬂszmm%m 3ﬂﬂqIﬂiﬁﬂﬁ wazAanNITINIANUIAN
w.e. 2543 amznsunisianisinsaswiauuiir@ssesndszmeadndrsunasgiunianaiiauay
invadlnsnnmanuazalnIol 138ga03osinganwiangniteluianmaefauiinioun seuuiwagan

(Cellular) @s1inalulad IMT-2000 COMA Multi-Carrier (cdma2000) 1% ésfseaziduamuanaiziu
wwfl nnw an. DDD. - 2549 iiivh oy semeil

Uszna o un

WaLan

(7@ WIRUWIZENT)

3em uﬂii&lﬂ’]iﬁﬁ]ﬂ’ﬁi‘ﬂiﬂ&l%’]ﬂ&l UAITN6
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yny sn. DDD - 2549

Lﬂ%ﬂ\ﬁ'ﬂﬁ!ﬂ&lﬂ'\ﬂ&lﬂ uﬁm?alaw?;mwn szuugagan (Cellular)
#ldnaTulad IMT-2000 CDMA Multi-Carrier
(cdma2000)

#19N9TUANZNIINATISAINTIS INSANUIAN KRB

87 auuwwnaledu ves 8 wwresanaulu wawgnln njomwamiuas 10400

Tns. 02271 0151-60 Julws: www.ntc.orth

mananadnsu IMT-2000/3G vk 3-25



http://www.ntc.or.th

anz wn. DDD - 2549 i 12 2

aasgImnmaiazasaiasslnsaawianuazalnin

309 1a309InganmIangnineluismstadauiinisun
seuumagan (Cellular) selFinalulad IMT-2000 COMA Multi-Carrier
(cdma2000)

1. wauzs

uaIgIunamafiadl sryansmesnanaiarudidnivieiasinganwianluinig
d P = a : : d
iwRaufiniaun szuniaagsn Seldinalulad IMT-2000 CDMA Multi-Carier (cdma2000) Jszinnia3as
a ' ? A ' ' ! o ' =4 d
Inganwangnang (User Equipment) Tasfigrsinsszninstesdyyrmdanisaqunid 1.25 MHZ

' da o &
mummmmqm@la"lﬂu

malwlad ANaDEs ANNATY
cdma2000 (Band Class 6) [1920 - 1980.MHz] [2110 - 2170 MHz]
cdma2000 (Band Class 0) 824 - 849 MHz 869 - 894 MHz
cdma2000 (Band Class 5F) 4794835 MHz 489 - 493.5 MHz

[naneng  band class 6 iushunaiwdingineirezimue 5msy IMT-200013G luvsznalneg
Band class 0 vwa. nam Insawminulesuaunnalilsaiud mwud nna. asa7 4912548
Band class 5F vwa.#ile#t ldsuauanalilsaaud arund nnv. asafi 312549 ]

2. aasgunemaia
21 anesgwmsmaiadanaananad (Radio Frequency Requirements)

AP Rad ke auanuivaaIaingauwavgnielufianisiafeuiiniun szuy
1 ld v 1 s o 1 v d o
woagan Saldinalulad €AMa2000 ness nasu weznnasvas ldiduldanansinualiluunasgiule

4 ooy
eI unilasdelud

2.1.1 ANSITIA 98: Recommended Minimum Performance Standards for
cdma2000 Spread Spectrum Mobile Stations

ANSI/TIA-2000.2-D: Physical Layer Standard for cdma2000 Spread
Spectrum Systems - Release D

wmsgwnemaiadmsu IMT-2000/3G w1 3 - 26



anz wn. DDD - 2549 i 2 27n 2

2.1.2 EN301908-1: Electromagnetic compatibility and Radio spectrum
Matters (ERM); Base Stations (BS), Repeaters and
User Equipment (UE) for IMT-2000 Third Generation
cellular networks; Part 1: Harmonized EN for IMT-2000,
introduction and common requirements, covering
essential requirements of article 3.2 of the R&TTE
Directive

EN 301 908-4: Electromagnetic compatibility and Radio spectrum
Matters (ERM); Base Stations (BS), Repeaters and
User Equipment (UE) for IMT-2000 Third Generation
cellular networks; Part 4: Harmonized EN for IMT-2000,
CDMA Multi-Carrier (cdma2000) (UE) covering
essential requirements-of-article 3.2 of the R&TTE
Directive

2.2 mmg’mmamﬁﬁﬂﬁ'mmwﬂaamﬁﬂLﬁmﬁ'um's‘l%‘mémziﬁmgﬂwmﬂmiaegmmwmm
sww (Radiation Exposure Requirements)

Lﬂ%laﬁ‘ﬂUqﬂllu’]ﬂ&lgjﬂ%i’]ﬂluﬁﬁ]ﬂ’]ﬂﬂa‘lauﬁﬂ’NUﬂ FUULTARED Foldmalulad cdma2000 scdas
WEAd bR ﬁmmgmmamﬂﬁﬂﬁmmmﬂaa@ﬁ'ﬁL?‘imﬁ'umﬂ%l,ﬂ‘%amﬁﬂﬁqﬂumﬂmiaqmmwmao
uywel ludauuas Specific Absorption“Rate (SAR) iwldanusnasgiuanuiasadufsaiumsls
m'%'aqaﬁmqﬂumﬂmiaqmmwmaamgwﬁ AamenssunInanslnsauwauLRIT AU T MAfInue

A A i, &
‘V\iaSJ'](ﬂjﬂ']ul@“']@]jﬁ']uﬁud@d@aiﬂu

2.2.1 IENIRP Guidelines :  Guidelines for Limiting Exposure to Time-Varying
Electric, Magnetic, and Electromagnetic Fields (up to
300 GHz)" issued by International Commission on
Non-lonizing Radiation Protection

222 ANSIIEEE C95.1  : IEEE Standard for Safety Levels with respect to
Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz" issued by
American National Standards Institute (ANSI) /
Institute of Electrical and Electronics Engineers
(IEEE)
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Standard Checklist; Lﬂéi)d%ﬂigﬂ&l%’lﬂ&lgﬂﬂ"lﬂ

TwAonsadaniinisun szumaagan (Cellular)

BolFinalwlad IMT-2000 CDMA Multi-Carrier (cdma2000)

Limit

Wl Tad e

18N ‘Vi&l’]ElWiG!
1 | wly
1.1 | awiiss  cdma2000 (band class 6) | © 1920-1980 MHz
¢dma2000 (band class 0) O 824-849 MHz
cdma2000 (band class 5F) | o 479-483.5 MHz
1.2 | aawdisu  cdma2000 (band class 6) | © 2110-2170 MHz
¢dma2000 (band class 0) O 869-894 MHz
cdma2000 (band class 5F) | o 489-493.5 MHz
13 | $eBsanunasgn O ANSITIA (lua 2)
O EN 301 90X-X (14 3
uaz 4)
2 | anesgrumemaiia (81989910 ANSITIA 98E-2003)
CDMA Receiver Minimum Requirements
2.1 | Receiver Sensitivity and Dynamic Range | siadia 3.5.1
2.2 | Single Tone Desensitization Wwata 3.5.2
2.3 | Intermodulation Spurious Response wate 3.5.3
Attenuation
2.4 | Adjacent Channel selectivity wate 3.5.4
2.5 | Receiver Blocking Characteristics wata 3.5.5
2.6 | Conducted Spurious Emissions wata 3.6.1
2.7 | Radiated Spurious Emissions wate 3.6.2
2.8 | Paging Channel wite 3.7.1
2.9 | Forward Traffic Channel wite 3.7.2
CDMA Transmitter Minimum Requirements
2.10 | Frequency Accuracy wate 4.1
2.11 | Handoff wata 4.2
2.12 | RF Output Power Requirements wate 4.4
2.13 | Conducted Spurious Emissions wate 4.5.1
2.14 | Radiated Spurious Emissions wate 4.5.2
wmsgwnemaiadmsu IMT-2000/3G w1 3 - 28




2.15 | Occupied Banawidth wata 4.5.3
3 | anasgrunanaiia (81989910 ETSI EN 301 908-1V2.2.1 (2003-10)
3.1 | Radiated emissions (UE) Wate 4.2.2
3.2 | Control and monitoring functions (UE) wate 4.2.4
4 | anasgrunamnaiia (81989910 ETSI EN 301 908-4 V2.2.1 (2003-10)
4.1 | Conducted spurious emissions when wata 4.2.2
transmitting
4.2 | Maximum RF output power wita 4.2.3
4.3 | Minimum controlled output power wate 4.2.4
4.4 | Conducted spurious emissions when non | siadie 4.2.5
transmitting
4.5 | Receiver blocking characteristics wate 4.2.6
4.6 | Intermodulation spurious response wate 4.2.7
attenuation
4.7 | Adjacent channel selectivity wate 4.2.8
4.8 | Supervision of paging channel wata 4.2.9 (lawzszuy
cdma2000 spread spectrum)
4.9 | Supervision of forward traffic channel wate 4.2.10(awzszun
cdma2000 spread spectrum)
4.10 | Supervision of control channel wate 4.2.11(lawzszun
cdma2000 high rate packet
data)
4.11 | Supervision procedures in variable rate wata 4.2.12(awzszuu

State

¢dma2000 high rate packet
data)
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(Telecommunication Terminal Equipment)
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1. ZTE (Thailand) Co. Ltd.
2. Qualcomm Incorporated

3. uSim wada malulef (dsemalne) $1iin
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1. Qualcomm Incorporated

o o < 4 s o
2. s wannud aulili e Sria (unam)

3. uiun Tmite udariie Aauyilindu 31 (uunam)
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AN lanawiian i

vasgaunmdmaiaduanudnnulanisudman twin (Electromagnetic Compatibility) #ias

U
6

NAINAAY LLazmaumqwNﬁ@ﬁmvﬁﬁmﬂmaﬁu mifhdwadosldlWiruazdiannseiing
(electrical appliance) aunsalinaluladasauine (information technology equipment) adnvaf
wniaw3edadszaw (Mulimedia equipment) uazadnsainisamamnssy Inseaas uas
msuwns (industrial, scientific and medical equipment) ns#t rdaAmsifeglumirfisuAasenues
AmzayNITUNILANIEARY T9nsauaguiasasinsaumInlLA: aﬂmtﬂumummmw LEGE
Imﬂwmﬂwﬂmﬂmo (Telecommumcatmn Terminal Equipment) *

v3Amafinaluladasswne (Information Technology Equipment) s

n)  definididasduadnelaatraniendasandu L
msuaaina (display) nisAudsw (retrieval
auqudayauszinmIlnIaumaN uaz

~—r

"'m An wm (EIectromagneUc Interference/Em|SS|on EMI) uazanasgn

WNIY -mﬁmaguﬂmumytyﬂmsummm wanTW#n (EIectromagneUc

NITNLRYYY
mmalmm 3%
;. EMS) laganasgiunssassinaznanafisnsuns sy msuniunsaning

mwum’%@m m’lm :"":__gﬁ.%olué'ﬂwmzmua’méhﬁ'] (conducted) wazruane (radiated)

&lﬂ@liﬁﬂ%’ﬁ%’]ﬂﬂﬂiLLﬂiﬂﬁﬂ@%iﬂLLNﬂi '«'mﬂammﬂmsummmman‘lvxl%hmﬂuﬂﬂamunu

Tasluda CISPR 22 (2003-04) Information technology equipment - Radio disturbance

! Telecommunication Terminal Equipment (according to CISPR 24): Equipment intended to be connected to a public
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b)  to interwork with a telecommunication network being connected directly or indirectly to the termination of a
telecommunication network in order to send, process or receive information.
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