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LATN AFHY o BEG E50) HFEA Xt
20061 14 IEEE802,15.3a9] &F TH-& Aol o|=2
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317 A% 52 L] RSk et

B g 1394 UWB 7)€, I3 o)A WiMedia
Alliance®] RF5 FFE AT, VAN <]
WiMedia 7]&71% 53H12~15]0) thate] 7]&3taL, vl
A AgE dett

june - 2007_41



|
| FH_UWBI|&E®
R

. UWB 71% 72

FCCE 8312 84318 UWB A58 “FAFI5
20% oo AR gES 7HAAY EE S00MHz ©]/3]
HEZ S ARl A RE71E" 2 A3t wetkA o)
o Zu} 500MHz o] R 7| Flele] vz V|&Ex
UWB 7|&=2 £790t.

UWBE e 0 23 3,1~10,6GHz t) Gl 100Mbps ©]
R} &x 71z Af e wE vi$ W el 2A
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g AP ¥F £ glorng Uz AREEE TINE
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(28 1)& UWB Fok ) &3} AEe vehd Rolot. 1
o Ag} o] 3GHz ol5}ollA & 7138 Cordless Phone,
FE, T4 LAN 59 2. 4GHz B4 o] &8, UWB
)& Yol A= IEEES02,11a 741 LAN tf o] EAjgrt,
UWB t ol 215 41 3dBmyMHz ©]3te] HEoz 4
2 ol A REE

I 802.11a
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2.4GHz T4 WPAN T+2¢] IEEE 80215304 25}

w2 £93%4] 0 2 Fast Connection, Ad-Hoc Network,

QoS(Quality of Service), Security, Dynamic Membership &
o] 71%-& A|F-3 1, CSMA/CA(Carrier Sense Multiple
Access / Collision Avoidance)Z AM8-3te] AHd-& 83},
Slotted-ALOHA$} TDMA(Time Division Multiple Access)E
AHg3ke] ALgA) dlolEl g et [BEER02.15.3a00 A%
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&k MBOA 4] ollME £4H8 MAC Z2EZS AH3)
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(E 1) MBOASZ DS-CDMA 7i& Hiw
£ M8-0FDM

DS-CDMA

MBOA(Intel, T1 and etc)
{hitp://www.wimedia,org)

Motorola, PC & CRL
{http://www.uwb—forum.org)

~ 147N : 528MHz)
- 37{Mandatory) :
e 3168~4752MHz

2WEHHE : 2GHz, 4.8GHz)

- single band : 3.1~4.9 GHz

- dual band @ 3.1~ 4.9 GHz,
6.2 ~ 9.7 GHz

BAAL | OFDM{128-point FFT/QPSK

CDMA/BPSK or 4-BOK

FEC Convolutional code

Convolutional code

Hlolel HEE | 53.3 ~ 480 Mbps

27,5 Mbps ~ 1.32 Gbps

Multiple Access| FDM/TF-interleaving FOM/CDM/TDM
Piconet & | 4 ~ 167 6~ 129
32 B | FFT/IFFT 72 Rake receiver #&

Location 24| cm TS| Resolution

cm T2 Resolution

HauA EA | Peak to average ratio 2%l

- 7, Bt AAGZ 2o B2

. WiMedia EZ8 538

1. WiMedia &%

WiMedia® 2007'd 59 @A) Alereon, Hewlett-Packard
Company, Intel Corporation, Kodak, Microsoft Corporation,
Nokia Corporation, NXP Semiconductors, Samsung
Electronics, Sony Corporation, Staccato Communications,
STMicroelectronics, Texas Instruments, Wisair Ltd, &< 13
FRAE7} Promoters2 BE313L 1.2, 1 & Contributors 55
71, Adopters 567}, Supporters 1957 502 thp] 3|92
grsia glon, A2 1397 849 S 10978 Contri-
butors, 10947} Adopters 2 80447} Supporters 522
WiMedia T72-& w2 88l &-8317] A48 BHo] A&
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Protoco) 2 3 o] ¥AHE 5] st Jsiet
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Architecture Blustooth
LV o i, Prosyn Magager
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WUSE-F PGIUS! IF B, Foshar 3 "50&:::&:7\
MAC MAC-PHY
"':ﬂ’: e A Tadsshows
PHY SWP

© o B, Xowvprta Ghine Chapter Lision

ysER WAM PR & Comm,
Grune )} R, Betarcimelty

(7% 3)& WiMediaolX] AJA[8h= UWB Plaforms LE}
A Aojck, 1P oA} Zro] MBOA 714te] EEIAIF, MAC
A% 3ol thFgt §-8-o] AlTE F Sirt. MAC AlF 3
o)} Convergence Al%& & Cooperation A& 52 Fo ot
23} 5 T5% 715 5P WIMCA (WiMedia MAC
Convergence Architecture) T2 oA T} 1L o}, 74
Z+e] MAC A9 7159l ©|E 7158 Tk AR F9
shsick, A 480Mbps AETH G Muj2dle S8o=E
PC FAFAE H&3h= 718 74 USBE T4 o & tiAst
£ 2A USB, Multimedia A18] 2o o3k 41394 %% 3
o) 1Mbps -A1418])2-8-¢] Bluetooth Platform-g 145 AJH]
20 B4317) 98+ 314 Bluetooth &, 7]%,] TCP/IP 7)
ul AJH)| A 843l WLPE E5}] 114 WPANOA A&
371 $13k P 3-8 5¢) 3tk 2 Sel= F UENT 27)
AR 93 7I7E A 38 BAEE B89 AR

3} olo] P AFL ek ©) FHshs 2g BHow
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{23 3) WiMedia®l UWB Plattorm

2 USBE 20053 59 F7HE Certified Wireless USB
Revision 1,0 TF8€ 7|9t & AAHA 71 AR+

o2 7l g}, 7]&¢ {4 UsBs} wi7HA| = PCE
Host2 8}od B4 USB 714 283 3 DeviceZ &3}
= Fejolct (2 9 T4 USB Adaptore] F717] el S
R Flojo},

aPos} o} B4 USBE 3o HWA(Host Wire
Adaptor)¢} )| 127712] DWA(Device Wire AdaptonZ T
A9}, 7oA HWAE USB dongle HE|E A|F=H,
DWAE WUSB 7)%5-& W33 844 = o8] USB %
218 tHEal3l el Mul 2 F 5 9l

2007 59 AR Y WiMedia T3-S (& 2) olMe} 2

o] BF37} dA FE7HA S FH o] IRt AREALA T

Host Wire Adapter: HWA :
Device Wire Adapter: DWA

(33 4) Wireless USBS] Wire Adaptor Type
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d F3% BE} A9 FR FHE RS F T T
18 74 ZelAF, MAC A%, EejAlF 248 MAC A
% 22} 7ke] olgj o], C/I(Compliance & Interopera-
ility) 33 2 E2]A1%F ¢/1 A8 74, PHYS MAC 7]5-&
E?ﬁ‘ ZPF NY HE ToE B 2005 S| RE
Azkslel AlgA o2 A7E I gl
A8 F) 17 7HH 1P AH2E AFEE7] §3 WP
A, 44380 B 715 % 3 Fol 53] Bs) WA
3 9Jck. 2 9} EAS, MAC A%, 183 MAC-EE A
Eools B2 715 Be 8 A5EE Y FoB BE
T4 F)Ale] o]FA| 1L QJtt, PHY 1.2 Approved 4]
o, WIPE 2754 B A7 EE A2 Release 1.002
INE Aot

=

-

[o]
o

(7 2) BZ3t 74

+34 Version g x
Multiband OFDM Physical Layer Specification Release 1.1 | July 14, 2005
MAC-PHY Interface Specification Release 1.0 | Oct. 5, 2005
Dl;tnbuted Medium Access Conirof{MAC) for Release 10 | Dec. 8, 2005
Wireless Networks
Association Models Supplement to the
Certified Wireless Universal Serial Bus
Specification
WiMedia Alliance Compliance & Interoperability
Policy
WiMedia PHY Compliance and Interoperability
Test Specification
Multiband OFDM Physical Layer Specification
WiMedia Platiorm Test Specification
WiMedia LLC Protocol

Revision 1.0 | March 2, 2006

Release v1.0 | Aug. 15, 2006

Version 1.0 | Sep. 1, 2006

Release 1.2 | Feb, 22, 2007
Release 1.1 | Mar. 30, 2007
Draft 0.99 | May 9, 2007

2006\ 6 3]9)dlA WiMedia Roadmap¥} 724 2t -
A7l thee 714 Ao e AS veRd
Aoz SRS € ZRFN dg C1 AR T A0) Hdol
o, 71 thE-0 2 WiNet 2 A< 912 o) 83 WAM ot

(1) Compliance & Inteoperability for WiMedia 1.0 (PHY

and Platform Specs)

(2) WiNet specification

(3) WiMedia AM(Association Model) ‘

(4) PHIY 1.2 updating to the WiMedia PHY specification

and supporting DAA(Detect and Avoid)

(5) PHY 1.5 supporting full DAA

(6) MAC1.2forPHY 1.2

44 H=ot g4

(7) SMP(Streaming Media Profile)

(8) DIP(Digital Image and Printing)

(9) Bluetooth over UWB

(10) 2007:d SR E WiMedia 2.0 53} Zro] 31&d|0]
E} Aol Ui BF31E 731 & A

(28 5)= WiMedia & T#4¢ )3} 7]< Roadmap$ |
el ARojr}, 20073 EA| WiNet2 WLP
SHAEA o o] 23T PHY 1200 259 UWB g &
38& vrgata AL 23,
PHY 1.5904E DAAE F83l=t] st A 7|50 14
o 3t} WAMS WIPe| &-43}7] $igh S50 Ao
23 9o WAM 2,00 2 Zgs}dA] F41 USB, Bluetooth
Solx 249 o go|x|gt @Aje] T4 USB AMF WLPY|
A Aedk AMTE B2 2to)7} ATt

PHY 1.2

MAC 1.2

MAC/PHY iF 1.2

B8ToUWB
PHY 1.5
PHY+MAC 2.0
WINET

wam

2008-12-31

2008-01-01

2006-01-01 2007-01-01

(23 5) WiMedia Technical Roadmap(2006)

(a9 62 Z=o UWB o2 383 o Y9S
MBOAS} th & 2 o o) 2A| jehd Aolch, T ellxish
Zo] ydg 7 e ALS 34, AHSETEH DAA
(Detection and Avoid) 7153} 3 AMEEE, == 3E &
=742 DAA 7% §lo] 8-43117] o] F DAA AME- 5 thY
& Jao] M2 h2r,

n)2e] 7% 3.1~10.6GHz A L 543k Qon, &
d 2 1 9 oM g dide] thE 852 AREHA
U= g8 ok, $aluete] A9 g 41 % 2e
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W= A] DAA 7158 ok &1, the #3& 20109 6Y
W7kl DAA §lo] AHS- 71a 3 o) Foll= DAAE AME-3)
o} 3t} 3HH | DS-CDMAYE 3.1~4 9GHz} 6,2~9 7GHz 7N
o] e AR e vl A 4= Fukg Aol o
2% DS-CDMAE A3t AoFo] A < Jlot. PHY
127} 823 E8M F o35 A3HS wHdstd o9 #69)
A 2] F7HE k.

Band Group
#6

Band Group Band Group Band Group Band Group Band Group
# #2 #3 #4 #5

Band B4 | #5 (86 |47 | #8 |49 | MO [#11 j#12 1#3 |4

: United

sgos 6336 [ese4 i7a02 | 7020 8976 | 9504 |10032
607z |6600 [7128 [7656 @184 {emz |9240 |78 [10208

ﬂg(DAA later)
ZUHBDAA)
AEE}

*DS-CDMA
3.1~4.9GHz
5.2~9.7GHz

DAA : Detection And Avoid

S

T (ae) 229 UWB RIS BE

3. C/l A

EAZ O AR 200648 195E AlZkste] 897HA] 4
2}e 2=}, Intel UWB Integration LabollA] A|&8}9]
o o1 A8 74 AGe Wasto 2M 08 Zol: 23
AZ /1 B5¢ S2390 13 RS 20003 18 T
Alereon Inc, Realtek semiconductor, Staccato Communi-
cations, WiQuest Communications, Wisair 5-2} 57 7]1¢]
Zrodstint. 23k Al 200613 39 28-319, Alereon Inc,
Realtek semiconductor, Staccato Communications, Tzero
Technologies, WiQuest Communications, Wisair <] 67}
71l Zelst ek, 33k AEL 2006 64 13-16%,
Alereon Inc, Focus Enhancements, Realtek semiconductor,
Staccato Communications, Tzero Technologies, WiQuest
Communications, Wisair %—94 770 71¢do] Zofstor, B
AZ ANETTA 0,958 H&3te] e Tx EVM, Tx
PSD 2 ACPR (Adjacent Cha.nnel Power), Tx Power Control,

PER 53} 1 9| 480Mbps %4
32 2006 8¢ 14-18Y
ductor, Staccato Communications, Tzero Technologies,
WiQuest Communications, Wisair 5¢] 67} 71o] #js}
Jon, EgAFE AlETE 0,98 A8t BFEQ Tx
EVM, Tx PSD ¥ ACPR, Preamble Cross Correlation,
Preamble Relative Power, Tx Power Control, 2|3l
PER(TXPER, RxPER) 5= = 71y
o] B343} B-E(EVM, Preamble Cross Correlation, Preamble
Relative Power, Tx Power Control)¥} 9% 717t £-3}-3F &
Z(ACPR/PSD, RX PER, TX PER) 508 FHEgow A
3 84 ANFINE 359 2bol7t IR e 480MbpsE
B Qs Aoz elsigint. 23 AYRE Agilen,
LeCroy, Tektronix 5-¢] UWB Z344] 7]¢j¢] A|g47 &
ol sHedshoiet, 434 A8 Aol Aglensh Lecroy 27
Auizte] EvM 24 Aolg AL BESE, TRC,
Az A7)0 e} ekzhe] BYRE VERIIT

Platform C/1 AE-& E2}AI% 7153 MAC AIF 71%5°]
ghel Alg o2 20064 8€Y 29Y Lecroy Corporation testing
facilitiesellA] Focus Enhancements, Intel Corporation, NEC

A, Alereon Inc, Realtek semicon-

Electronics Corporation, Realtek Semiconductor, Staccato
Tzero Technologies, WiQuest
Communications, Wisair 5] 87} 7]jol|* F4)3F 97}
Platformo] thate] A= .0 H, 20073 59 159714 63}
&l Aol o]FolFlch 12k FRE 3T 873 Al elA Al
3*7‘454‘—‘— A g ZFo] PNCEA 4 A'dE Beacon
& A%, o2 FRE o] o] LS 3+ DeviceEA
é 3 o}, PNC7L 33 A'd& w7 § 5] Device &
2} 2, ZLE] g Wt U AR APs=
TOoR 5 ZYE 2k AlF o] o] Fojxit

Communications,

4, WLP

7)&¢] WiNet A& WiNeto| LLC(Logical Link Control)
158 skt AgetA] %2 BAL AMETOEN &
o] A7) Hen, =8 Copy Rightol] 23] %3 84
0.2 7]=]o] Revision 0.995€] WIPE H7ZA At WIP
= 1P 7|9k 582 Y37 Y LLC AlF 715 BEst
3kaL 9101, Secured Wireless 42 E3l¢] 1P JH 18 A
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£3}7] 98 4ol (2% 7)2 Device, Bridge, 121
Remote Bridge® T33laL gl %] dlE vehd o=
BridgeE-& Ethernet 328 A gt} I elA
22X DeviceE 9] ©o]EE Etherneto 2
Forwardingdh= 7)%-& 4283}, Remote Bridgev A2 t}
2 Bridge 7+9] A% 715-L £} A9 dIFEe @
A7)%-S 839 B/RB 52| A= Bridge 7]——4-
Remote Bridge 7)5%} Zo] o] 7}A] 71%-& 53
=

Bridgex

D -
" Ethernet
[}
[
[]
]

Ethernet  [/B/N i .
D °T \RB/ RO
LI [E][e] N ]

(23 7) Device?t BridgeE Z&ist 2 24 of

5. PHY 1.2

PHY 1.2& PHY 1.10] 3 7222 AXE o]Fef 4= F
s AL ukedsti, % AU DAA Zied Bt 14
T2 Auj3ly] 93 Zolch. DAAE WiMedia B4 E A
%3}—‘3] WiMax 5-¢] At Aul27} ddshs 3¢, ©f
Az T Aul2] gdg w3le 7 #3 A
ot} (1% 8)2 UWB Hde] 35 T8 A A& e}
W Aolth, ZPoMe Zo] UWB g Well= Radar,
WiMax, 4G Mobile 5-¢] EA3tH, 2} Aju|2E 2 $AHY
o] th2t}. DAAE F2 WiMax 521& B5317] f3 A
2 WiMax Downlink®] A1&& 7&3t1, sjeh Holl that
o A5 FAL FHIAY B OE T tgeg A
H|AZ Holshe 59 BAP} +3€9 & 3lor, DAA 7T
7} B8t WiMax 59 A5 AE A FE, DAA T

Axh, MAC &4 715 A9 501 ARYElo] AF-E 3L Tt
& ATRY, WA (3 6)
A} 2ol Zh=e] A ellA %‘%ﬁ—i AR 7FsE g
FNo 2 g9 #6< F718F4e}. =3 TFC(Time Frequency
Code)elA] 71&¢) TFI(Time-Frequency Interleaving),
FFI(Fixed Frequency Interleaving) ©]2}¢] TFI2(Time-

46_H=2t 84

Mitigation techniques
Bands —_—

Civil Radar
Military Radar

Power [dBm/MHz]
°
{

Military Radar
Div Radio location services

1 WiMax indoor

—

\ UWB
T

27 31 34 42 48 85 8.0 10.6

Frequency[GHz]

(213 8) UWB th 9] ot & ARE ol

Frequency Interleaving over 2 bands) ®¥2]¢] Mandatory=.
%7} FQic}. =3 DAA t)-8-5}¢] TN(Tone Nulling) 715
o] 27150k TN UWB th&& 38471 FarT o &
Fol FFukre] £ E FAATHE A& ol FA|
S/ Agdhs AL o= ) &8 £V A
RSSI(Received Signal Strength Indication) 71%5-¢) F7}=%)
t} (E3) 8 Band Group #1¢]| thgF TFC, Preamble pattern,
Band ID 5-& YERA Aeldt. Folxe} o] TF29| TFC
8~10 Ado] —rﬂﬂi’i‘:}.

(® 3) Y #10ll it TFC2 Preamble pattern

TEC Number| Base Sequence/Preamble | . BAND_ID {5 for TFC
1 1 1l2]3f1]2]3
2 2 1]1312}1}13]2
3 3 1]1j2]2(3]3
4 4 1tl1]313l2]2
5. 5 RN
[3 6 212|212 2]2
7 7 3{3]13{3[3]3
8 8 1]l2)1}1211]2
9 9 11371131113
10 10 2{3]2(3|2] 3

V. WiMedia 7|&74 538F

1. 14 UWB WPAN AJE &2t

314 UWB WPAN 7|&o] H4d F3le 53 AL 2
A BA7), olv)A, A4, 93] 4, 78 TLEUE T
21}, UWB Forum T3 9lA AQHE 3-8 2 2+ Cable Free
USB 50| 9lou USBY] 1A% Qe4dE 24 K3t =4
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FEUA Zaka glet,

WiMedia 73¢] 7]&-& 53.3~480Mbpse] 11& Al
DRP(Distributed Reservation Protocol) ¥H2le)| €3} QoS B
ZF, Heko] obA Tl Ax o 7 WIANT bttt =
314 UWB WPAN 7|&E o] &3 $8 22 Certified
Wireless USB7} 2007358 AH]27} ol =] 3L, Bluetooth
ol 6GHz o} gollA]l UWB 7|&-& AHE-3te] AH]AE AA
%} A o)L, Internet ProtocolS A8k WP, 12|33
A1 1394 S8 ATHIL o] AP AL vl YT Intel
3} Microsofty= PCIZ E-3F WUSB Host 7155 7I&atx )
11, Wisair, Alereon, Staccato Comm, 52 Wireless USB
Device 71%5-& 7W3L3L Qlct, USBIF o3 A= 2hdl =)
T EQ F2o wk2 ¥ WUSBE 2007 1100571914 2010
3l HER F9EE Ao A

YA 71716 WA= 288k s/w R Wme], FHE
F 5% Ao wAGe HLETE Aejd FEIR= 3
A A TR 2~43 o] o] 1L, o}F] L= A] -2 F-H|H
g2 AM YEYZ, AU 5 Foaddr], A5
HDTV 5] A7 AR7}A) E319, 20089 o1 402
~1009] g TR Ao R A& olAdskaL k.

Alereon®] 7AlE ) wl= UWB 7&o] BE2E A4
Fefeh 4= 20061 2407, 2007'd 9 1,500%HH, 20091 of
1909 23T A Z Aden

ABlresearchdl] W=2H 31& UWB $-8A1F ¥= (T
9olrel o] pc, YAE 947171, dAE 771 B
ol £o 2 971 BE Aoz et

§1PC H Digital 7421717} i1 Digital 4717|

2005 2006 2007 2008 2008

2. 29| JlEhy &

=22 UWB 71%¢] 4 38<] WiMedia Alliance$}
UWB-Forum= Intel®} Motorola?} E3F1 Ut} 53]
Intel-& Microsofte} TlEo] PCel] 2-£317] 3 F-4 USB
71&g FE3IAL gloH, Host & 7€ 79 543402
7Rarstar Qlet, 2007'd 59 @A 770 71944 MBOA UWB
222 Ak o}, Intel2 523k PCE 4 USB PCI 7}
= o) F83te) Microsoft, Intel, Alereon, Wisair,
Staccato Comm, &} 3889t} o741, Alereon, Wisair 2
2AStaccato Comm, 2AHE AHS3Le] nlo] AR AT EE
Windows -& F41 USB tujo]x =glolu]E 7fdsla,
Intel& WiMedia MACS 72k} Qlt}, Intele B4 USB
PCI 7}=9] Z 2 EE}] Fe)<] PDK(Peripheral Developers
Ki)Z 7Rehel 40 USB tubols AEde] 45 £-84
ARE 93] 74 USB Hutelx AEFE ridste QAIE
oA AlgstaL et

S WiMedia®) 7#2-& ECMACIA 02 Aels}g)
o, Philips S|4 Staccato Communications 2AHS A&
& 385 st on, ojaztdle] Wisaire MBOA UWB
27 jellA 7iE 24 GHE3EL it

YE-L NEC FelX MAC 7|58 SH3la 3len, UWB

(b) WUSB DWA
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