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Beyond 3G Ubiquitous Network

shupel ey & thokek i

- A, e, AR g1
« SDR 7|RH I ES A 2=
B EYAZ A o4

028 1839 Tet EESI2Z= Ver. 2006

1.2.3. 73} Vision ¥ 7|ol&3}

SDR Terminal
(Future—proof for
Any service)

(22! 2) SDR Vision

Cognitive Radio

Any—Time/Where/Person/Network/Service/Contents/....

Mobile Information Society
Pervasive Computing
Always—0On Connection with Single Terminal

Convergence based Connectivity
Satellite/DxB/HAPS/ITS/Cellular/W—LAN/W—PAN and New Com.

Intelligent Radio: Software Defined Radio
Multi—Band/Mode/Network/...

(3% 3) SDR-7[2t SHAIAHL| £ 3 (3)
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SDR 71&& ths BE, thg U9, tha AH] 2 Aldjol] Al2'lo] B3 a2 28 AAIE] = 4= s 2] 718t
&2 1 Eo] 3G Al2Ele] fadel= Y A28 4G Al2Ele] HEo og¥ 1 gitt. SDRE wherd] F
A 52 71e] wdo] ol gt AT, WA, DSP 714, SW 38t 52 ofe] 71A] Al2Hl 7o 875 = 7]
=0] B3 9 235 a2 3= 7]selth

¢
ot

ﬂl\ﬂ

R
N
@

1€

+ SDR 7]&2 &A1 W42l tefgtol o3k A1 E s dshr] $13 A= B4l Al=gle] /g e e, e S Al

N A2 A S A Pohs AZES 1S o] gafo] TRt B4 AH] =

o) BEflol 2 vl o ole] 71
£ 01§ 5 9% Wk o}, HEA A2R] Yaelel=, B 9 A7} Fs Sk olel@ A 7

—

Standardization Roadmap for IT839 Strategy

AMICH OISSA! | SDR 029



Standardization Roadmap for IT839 Strategy

$O%
Al 77

a2 SR AlZE oS Ao sl AR AlsAe Ve, tAE o opgR vkeA] 7] 2 RF V1€,
AFE 71eS v R @ A Al2RlS mESL o] Al2RlE £5he TAIA ST ES S sk
3t BE FAA A AlzE Vs fm .
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utet of2] 7HA7F e 4= o, 58 i 71sdAlellA SDR 71eS #Rdhe W e2E SDR £H A
AAGE (-l FolZ] ASHR] 725 EdE E/oke Aol Bt Z&2{olr}

(SDR—specific) SW Download (OTA), £t 2 AHS0I=,
Application :> Dynamic Link Assignment,
Dynamic spectrum Management
API
Common _
Framework SW :> Middleware, SCA
0s —> RIOS
Processor
Dependent SW :> IR 08
HW Abstraction
Layer :> J|lgRE
Hardware : > QH{|Lt, Amps, MEMS, MMIC,
ADC/DAC, 1P.DSP, FPGA

(3% 4) SDR =& o |Hix 2| AIZH Txf S} T 7=

- (¥ DA FEdlols axtet A 2" VeR BT S don, Axp|gdAe] EFEde R

COTS(Commercial Off “The -Shelf) 7]%0] B2 F315]#] gFom] thit [PR SHEAatA A o] Ap7ide] 8
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A2l 71 oM E AntEQHE U Al 4| 32 SDR HIAEME 15752 /EE davt glon o3 9
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Subsystem) SW7} tHekst HWollA] A H3PHAME &4 02 o|alxo] H2d ¢ JEs J8a —% SW7t
tekek SPS SW 2 HWS} 021418 2t1 33 % 2H(Interactively) & = U =S 517] 93 7|s3 252 7t
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e JTRS - JPOS] SCAS 7|20 2 3 AT E 0] 25 7wsle] 1 3laL ¢

SCAE Radio System®] 71¥ 1% 253} 7} 23 APIE 3 2]dka, SW DownloadE 3t Z2EZS %
ot it} SDRe| Common 7H8E F25 F7alt, 2 AlellA] 718k SDR HW= AHS-8h= -5 (FPGA,
DSP, up)ell ujet 54 o2 the 25 2heth A2 g2 HW 1304 SW Downloads #1841 @A)
Internetol| A AR 51 Virtual Machine 7i'@¢] =4 ¥]|o]oF gt} SCA A= Virtual Machine®}s}7] <13
CORBAZ 7]¥#.02 2A}43811 7} SDR System< CORBARE A 2l® 2} 2.8 7]%5-S 12 HW 7-20014 &+
83t <= glojof gt} A& FAA| 28l A= CORBA, Personal JAVA, UML, Java HTML & 223+ 2

k. 72 SDR EZ# o

030 [T839 Tet EESI2Z= Ver. 2006
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Wjo] A5 3 9.

Applications

Core Framework(CF)
OE Commercial Off—the—Shelf
O

Non—CORBA Non—CORBA Non—CORBA
Modem Security I}
/ Components Components Components
Physical
RE | API
I 1

: X I I = o L
'\. Modem (| Modem Link,Network | Securtity|| Securtity || Securtty Link Network 7} 10
Components || Adapter Components || Adapter || Components || Adapter Components || Adapter| [Components|
U MAC API ‘ U LLC/Network API O Security AP\[ U II LLC/Network API 1/O API U
‘ Core Framework IDI. ("Logical Software Bus" via CORBA) ‘
—{} —{J —{} —{}
I T I T
CORBA ORB & CF CORBA ORB & CF
Services Services& Services Senvices &
(Middleware) Applications (Middleware) Applications
Operating System Operating System
Network Stacks & Serial Interface Services Network Stacks & Serial Interface Services
Board Support Package (Bus Layer) Board Support Package(Bus Layer)
Black Hardware Bus H Red Hardware Bus

(T2 b) ol= JTRSS| SCA #&=

+ SDR X7 7]&91€93] R&D WGS] SW Enabler SGellA] #{atar $l= SCA 2= (719 6)2 2t

I OMG  _ _ JTRSSOA
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N\ /
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N'Q /N
SCARL <\ Uta-Lite

NN
PSM MSRC
N,/ Y\ 7 JIRSSCAx
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/ ) 7 \ / / Java 2?
CORBA 2 JTRS S %\ X
SCA2.2 4 / X\
/NN
PSM CORBA 2 /AN
SDRF !/ A\ Ulira—Lite
commercial 7/7# */7/7 Comsrre;rual
Java JSR SoRF /// -7 Java 27 NET?

HAL-DG
(7% 6) SCA2| EEH

A WAE JTRS SCA 2.2 7]Hke 2 3= JTRS SCAXZA HW ZHEd| BAgl0] A5-&-838-S s}
£ SCA Fzolt}. T HAle & 2&ak, CRC/SDREHS] SCARI, JTRS SCA 2.2, SDR %39
878k Ale271 (Constraints) & 88 4= = SCA|M, Al A= SDR EHe] Jd4
ol @ FAEHS 428/2 & 7153t Ultra - lite commercial SCA 7-2°]t}. &Aj o)<} #edsled SCA - liteZS &
TOo=& atan} sh= ol 713 Folot
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(E 1) Z=8} chaly |20} 2121 SDRF2| WG

2FSH M Jl= 2t SDRF2| Working Group
HW Abstraction HAL-WG

SW Architecture(SCA, OS, Middleware) SCA Reference Ad-Hoc WG

Download Protocol Commercial Wireless DL - WG

System Interface - WG

Security and Authentication Commercial Wireless DL - WG

+ OTA download®t 2HT 71ERE Hel Bl A5l5s 913 71EFTs Aol B2l Hadwlofof i,

SDR E#el|A= WAP(Wireless Application Protocol) Forum¥} ETSI SMG4 - MExE (Mobile Execution

Environment) ¢} 7 o]l thgt #3} 24 stk Siot.

- SDRY] 222N 75& B&F o2 ddsly] faide 72 veke] 1A T Aol dashe nl=e]
L

FOC oA 20019 SDRe] 4]k @419 whlel thaled waisl om SDRFS] 419 €8lo)4 87}

=o| Fakrde] 5l B3 dEe ddd) sfa ol

+ OMG(Object Management Group) Well software -defined 541 713} #&¥ 7]& SHES SA43147]7]

93k Zx o7 AHE SWR SIG(Software Radio Special Interest Group)< 2004Y 19 SBC
DTF(Software Based Communication Domain Task Force) 2 Z8H=]o] SWR SIGe] o]o] A4 43} 2}
A 285k it} SBC DTFE OMGW thelt subgroups® &7 ARFEl T3 E2-S 2 8ske] OMG 7]
=] AMH-& AL software ~defined B4 RIS EPICRE | AXESO] 7w §4], B4 N &
S AL A NS F8 5H0 2 sk ek 2004 5€ell "PIM and PSM SWRadio Components’ 2}
A5 =ZE 748 R o] 74 SDRel| #AE A Ee] o] gAS A7) sle] 3+
Tiel] ARgElO] A = Sle T4l Qlazet x| tigk Aot (18 7)< OMGOlA] viebi= SDRe| AlE +
ZZ Ad9sta vt SWRadio ZHE 2]8) 2| ds]e= o ZejAll A ES A7 SWRadiodll F8 28 & 3}
g oAEg Ao, IrARl BA S Anshs B oA o1, WES A o) FejAlo| 2} AR} ol &l A o]
EjAleld o ® BRE  9lor o]2lgh o] ZejAlo] 52 SWRadio EH¥2

Hof| ZA8l= SWRadio Facilitiesel] J&f #|2%it}h =217 A&

>
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2
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h
ﬁ
2
oii'
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i
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Oi'
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N
=

SWRadio — RADIOSET
PLATFORM Application border
border Management Waveform Other
Logical SWRadio
Deves Facilities
Operating Environment
O Handwane O O

(a8l 7) SW Radio Layered View

032 1T839 M EFSIZ=M Ver. 2006

+ OBSAI(Open Base Station Architecture Initiative)= 71#]=5 3ol th3t 7|WE specifications e W

7] Sl 1A= ARRiAL, Rgt 79 84 Al2PARE Aol 20024 999l @ A2 HAl = BES AL
olof| U524 Q1Ewo] 2of] thal] AAIE 127} 71241 BEY 725 oo zM A 7A5S 913 2
E s AEShe AS 532 8t Qlrh OBSALE (11 8)¥) #o] REd] o] 7|x]= 25 st
Folahetl AL 78 7% BE Aol QIFF o]~ 114 AEskar H ef st Al 7 A 5o et 71E
A 543 7140 788 AT world - class 282 fr878& AlFstk=dl IrH9). OBSAICAE EA
RP(Reference Point) 3¢] RF, BB, Transport, Clock & Control, A3 A]~ElS- A o]sle] 7124 3}= vlzl 4}
elo]m RP12} RP2E @Al 218 Folth, OBSAL: W& /1 714, R&D AHle] E&2Q1 o], g, 3

H 7153 W2 time to market 52 /13 727} 2t o] o7 Fu Ut

SYSTEM SOFTWARE

lope” MECHANICO  Power SY STEM
nterfaces
RP3 RADIO WCDMA G SM/EDGE CDMA 2000
Q
(@)
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0
TRANSPORT P ATM Ei T
RP1
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« 2003 12€9] FOC NPRMellA T3 3-8 A 7Fs/d o] AFE o] F o] & A< A5l 0 2 st

= =go] [EEE802.22¢]8+= 3} 7178 ©AAIZITE 2004 8€ IEEECIA PAR(Project

Authorization Request) 2 5¢1 W& 5 20041d 11€¢] IEEES02.22 R 292 7Ht}. o] & 279 3

2 253} & shar 9la, 2006 19 3 WA 2ok EE A& 5312 ofa ok, sAw vt 71
A<

2l =elo] e or FF8 AL v =3 s/l 3

ol

(E2)a7|& Q%

EZSEE EXSIEE A=siNE IPR
A& Wy = .
= H (=) = @) | meom
HW SPS AZES0] U S8 AZE 07}
Abstract Clokst HWOIN Xeieloid E85oz | OIsHuctAl | olqwluchdl | odmjechy -
Straction -
SR 4 QI E 517| I8 HW FAls}
= EMo HALAM  ZH
SW SD _' 7k AI;H o fﬁ,f’;.:
Architecture | TIEH SWHOISS SEE US| goiey | omopmen | ARE -
7|§ SW?‘ E 7H °|' 7|E %%i‘”x”
(0S) Y o|S9of 7|&% =8t
HIEST 0| Ciokst EAlAlO|L} 571
Ceze H|AO]| 20| AAE SDR £Htr|o] xj
zzez THOI 7ISES ke SW CR2RE 71 | obulidebd| | oiolidetd | ik -
Sl 2. 53] 24 2IEfHOIAS S510) XIS
=
o= cighy| HPAS 7KsA| sk OTA
cleEe7|&
o} al CIR2E Z2EZS EHOZ AIRSI=
== HS HR[SID, £ I 7S 9| Q5 | SITHUCAl | Nt | oiTmfbotA| -
oI57|% -
&
Zofzl & slofM 2(He| RAFE
oixjoaple | MBXSSZ olisim anmel HEY | AWHERT| | ewiEl | i) -
TUTETE | s amelol Axe £ S 75 =2 = eb|
sh= ke
AT |2 - SDR testbed | L
— T35 AL H|ZE
J—Il:_l-El_:{ Hl% ADC/DAC AI’% _\J_T'__gl’ (=} ox'”E
- Signal processors, SDR Chipset

034 [T839 Het EESI2Z= Ver. 2006

2.1.3. Azl 4

System Technology Device Technology
* System Atchitecture * A/D Converter
e Common HW Platform o Wideband RF

e Common SW Platform * Digital IF

e System Reconfiguration o FPGA

* Software Antenna * DSP

* SDR Processor

SDR
Technology
Communication
Technology SW Technology

e Comm. Standard Proc. e SW Architecture
e Inter "Network Handover e Virtual Machine

* Network Detection * Middleware

* Download Protocol * OS

* Description Language
e OTA S/W Download

* Authentication & Security
¢ Software Antenna

(32 9) SDR 7|&xt e =

Sl A1 Aol B3 AR A B EAIRFRTE AR e ool e d (2000 e W8-S vt 2]

@Al R&D JH 2 & 0 SDR 7|&-& 77k vlefol 483t 2 ¢ S A o= o dEglon, B ol g%
21 ARdARE T} Bﬂt%%oﬂ ofeix] FREo] givt, AFA 07 7] Mo 2 SDR 7|42 4G VIEHD B
H o7 & gitElR] 2a Aolv, SDR 7]&2] -8A1F EA1E 20069 o] Follut 7Fed Ao 2 o e 9)
o} ey H 2| o] ek 27] M- 3G MM B9 B U ES A gHhke] Ao wet AGoAu EA R o=
=92 A 07 =AY SDRe] 3G AH| 2=l ui9- F-28k A3 & A o= T 2= 1 szlv}.

o]e} Zo] SDR 7]&& o] 584l ARz vl LAl Aeso] glon, o] F8AIAIge] Sws]e] ule)
SDRe| =% A17] 9 A1 xd%h_— A 9 S Ao g Hol SDR 71&9] AA7]3E 01%%/& HEA=
o} BRG] W Bol] whel A%E Ao R Bt

w2 A] Wsketal gl AlAl o584l Al $del| wet T2 o] F84 Algel] 23 e] Bl A = SDR A
AA] o] gt o] 554l Al 37 Wistel] wle} =Y A7]o] B Hishr) 9l& Aoz o gET) FHE olFEAl
Aol o] Tl ge] whe 3lE 98l A A3t 24& A,

£ SDRE W2 A1 29)S 917 £ 7185 gt glom], F=3F 3G AH|20] =] e me} 7]Ed
Beyond 3G o] it =510 o= Ad SDR 7] EEo] Fagh S AR E 7FsA el
AR 3L Qle}. ol 2.5G} 3GE AlFshe M2 SDR 7125 A9} 3] 7]&=9o] o] Fo|d Aoz 7y
Hr}. by gt 716 L 7ARFS THEEAI7] AL SDR ©] 82 913 theket iy 2 Aol -8k SDRe|
0] e Al713 7L A S 4 Sl Al 3V WskE uhe
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« 9 AT 3 g el w82 s (20)9] Al A B E AW olghs W8-S Ql8sl] V=
313t} Pioneer Consulting Groupell W2% 20029+5E 2008 Ate] SDR 71215 A4 A3 79%2] 4
&, SDR ©27] A2 145%9] 173785 Hol A7 AAH 0 2= A 83.8%2] 21145 /37go] o=
3L A

« (¥ 10)2 SDR 719t 7125 9 ©27] 9] A& F-0] 5 VR Zlo|t}, olel] ;b2 24| 712]= tiH] SDR
719k 71229 FH-5-2 200319] 9.3%0l14 20089l = 89.8%E & ALRE <S5 1 lo, 20084 ©]F
o= tF29] 71A=°] SDR 7|§te 2 giAEd AR BRIt SDR ©a7]9] 7%= 2003 0.3%14
2008 dll= 8.9%¢ 138 A o2 Wl 7|R]= H]3)| ArH o= o] F o= o

(#}2) Pioneer Consulting k& A4, (20)
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(712! 10) SDR 7[5t 7|x|= & ciaby|o| Mee Mt
+ SDR 71A1=F A1
- SDR 7|25 A2 71E 71A =59 As7idelu AlVlEze] tiAlg=8., 71dRle] S71et E4 BAIE 2=
-gukz o 2 7| =e] S 109 02 45k ook whebA, 1990t WE-E 20003th Zol| S48 A2
[e]

2 71272 2008377 = U132 A2 Ao Z oASE 1 ¢l7] wliol|, SDR 7141+ T A2 o
2 w5 w2 Ag7to] o FE Tt 53], 20061 o] Folli= HA| 7]A 7ol A SDR 714F 7250 2pX 1@}&_ H&
o] 50%E dold Aoz dEHn}. o= o] 58} iRl At FEIRAA Z1A= AAAR] = 7

A28 Aoz HARA| R 3G Mu|27} B md] S0 Aoz o 3E= 2006374 1G &2 2G 7
3GE Jglel=atr] 918 SDR 71A] =9 E9)o] sl RlaE Aoleh= oS53 & Zo|git},
-2 AES AR o F28 7RI AAES Hela gl opAlol/ElE Y x| Yo] thE x| H}
Aoz 71 & Aol F49dE Aog Hisn] Hu] A9S A9 BE A Hel|x] BF 100% o)/de] a1
& ES Y Zlo & 7gEt). S| de] th2 A Hof| vlal] Jd o2 Al g HolA & o=
155 ¥ 53 o] A|Fel|A] = B F70 o] 584l AHI =S AlFskaL )17] Wil o]Fe] YEHA 3 =
o o842 A 91 Wb, gE 9o B3] SDR 7<) EYo] whaA F3E Aol AAELS JhZ

036 (1839 Tet EESI2Z= Ver. 2006

o7 B} Ao Blal| o] & Al7]o) st A o® o S57] wjiZeltt.

-SDR 33} Gartner Consultinge] 200230l ZA}at fg 2} Bn]e] SDR 7|4 = A1 A (£3)3 2t}
6). BAAEE 24 M=EE 3G 71A=ellvt SDR 71se] AR-E 2102 7Pgailnh. i<l 737l 2004
FE A= 3G 71A52 25,0020044), 26,500(20051), 28,0000(20061 )7 e o]l SDR 7€
AR 71AF = 22} 2,500(10%), 5,300(20%), 8,400(30%) 224 200637F4] SDR 71X =4+ %
16,200(13%)707} =™, En)e] 7 -$+= 200637F4] A2 A28 3G 71415 68,5007 %114 SDR 714 =
< 14,80071(21.6%)°]tt. ] A¥}+= Pioneer Consulting Group2] 578 2<1 A} B 2jol7} 955
oFt.

(F 3) SDR 7|X|= AJ&+ Mt

Europe 2002 2003 2004 2005 2006 Total
Base Station in Place 220,000 235,000 250,000 265,000 280,000
3G Coverage 10.0% 20.0% 30.0% 40.0% 50.0%
New 3G BS Install # 10.0% 10.0% 10.0% 10.0% 10.0%
New 3G BS Installs 22,000 23,500 25,000 26,500 28,000 125,000
SDR Share of New 3G BS 10.0% 20.0% 30.0%
New SDR BS 2,500 5,300 8,400 16,200
# Percent of BS in Place 1.00% 2.07% 3.00% (13%)
North America 2002 2003 2004 2005 2006 Total
Base Station in Place 140,000 150,000 160,000 170,000 180,000
3G Coverage 10.0% 25.0% 40.0%
New 3G BS Install # 10.0% 16.0% 15.0%
New 3G BS Installs 16,000 25,500 27,000 68,500
SDR Share of New 3G BS 10.0% 20.0% 30.0%
New SDR BS 1,600 5,100 8,100 14,800
# Percent of BS in Place 1.00% 2.07% 3.00% (21.6%)

(&3] Gartner Consulting (6]

« SDR 7] A%

-Adx15e] A5 EE7] wA A71E B 2d Ao, APl e 49 HmEA A gl R Ajole 9A]
ghere7]o] wA A7) 2~4d FEE vehia glvt o, Aoy elute] wAl A7l 1 Wel = v
A W o 22 FesiEl S HoFa Sl ol oSS AR £9171E wtdste] A4l fa3t 3
Aol ztehl WhE-6h7] miiEo2 HErFeS B givk, 2n|akee] whiy] wAlA 79 23132 gk e
o] F4s} AH| 20 Slo] ZALo| FE BTl = v]Ro] & uf @] wAle O 23E F56kaL lvkal Ho X
T2, SDR &2 7le2 &5 2~3d3E v ke AP AAIE Heolthrt 2006 o] Follu 242<1 A
AL ol R Aoz oS53 )t o] A i‘ﬂﬂ wei 2] $7 5 SDR ©27]¢] 71=A3 Aokl
AT F, Aoz ] FAE AT F A& W7k, 271 SDR @] AlE2 7120 diy|En
F33] vl o)) Wielnt. wEkA, 271 Aol e it AR T A5, T, 78 7Rk St
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1O

SDR el 7}Ao] 71& @ 7PA KT 4] & F10& o du]7] v,
SDRe| Algshe B 3t 29 53} 22 W7p7lest fraddel gt a7t g
Aoz =d Ao Helrt,

- Gartner Consultinge] 20029l ZAFt frg 2t 5n]e] SDR A=A A1 A2 (F4)9F 2th. (F4)d
P 200497 v 10% $7H-S HolHA 20063714 Bl Al 22 3G SDR 7] = 42
$= 58 415K (MZE 3G ©&7] 4 319450K), 5119 745+ 35, 200K (M2 3G &2V 4
148,000K) 24 2006374 M=ol thAlE 3G e FolA 22} 18% (F+) 9k 24% (571)7F SDR &
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(E 4) SDR H=M AIZ MY

Europe 2002 2003 2004 2005 2006 Total
Handset Sales 165,000 175,000 181,000 186,000 186,000
3G Handset - % of sales 10.0% 20.0% 36.0% 50.0% 60.0%
New 3G Handsets 16,500 35,000 63,350 93,000 111,600 319,450
SDR Share of New 3G Handset 10.0% 20.0% 30.0%
SDR Handsets sales 6,335 18,600 33,480 58,415
SDR Handset -% of total sales 3.5% 10.0% 18.0% (18%)
North America 2002 2003 2004 2005 2006 Total
Handset Sales 90,000 100,000 110,000 120,000 130,000
3G Handset - % of sales 20.0% 40.0% 60.0%
New 3G Handsets 22,000 48,000 78,000 148,000
SDR Share of New 3G Handset 10.0% 20.0% 30.0%
SDR Handsets sales 2,200 9,600 23,400 35,200
SDR Handset -% of total sales 2.0% 8.0% 18.0% (24%)
(Unit : K) (&3] Gartner Consulting (6)
« AIA SDR AP & A
(% 5) SDR SE=20F A& otz (che| - uhotetay)
2003 2004 2005 2006 2007 2003~2008
Military 1,125.7 1,594.0 1,723.1 21725 2,802.3 256 %
Commercial Wireless Infrastructure 13.8 139 221 80.3 239.8 104.1 %
Public Safety 1.1 48 8.6 21.7 84.1 194.0 %
Handsets 0.0 0.0 8.4 743.3 2,270.9

- Venture Development Corporation (VDC)ellA 20041d 8¢l SDR H0]9} 73 A1 2AE & A7} 9l
TH38). (GE H)¢h (T™ 11)2 VDCe] AlFZARS ekl Zloltt. VDCeA = 20043l SDR 571, 4 Al
#+o] $1.6 billion ©]/de] 2 Aolgka dl’dsta et VDCA = 2+ A2 Military, Commercial Wireless
Infrastructure, Public Safety & Homeland Security, Cellular handsets, Wireless LANY-0F2 U 1.2
7} ol gk o -2 (G 6)oll Yot ot (32 6)3 (2E 11)ell w29 VDCollA = SDR 7152 military:

okl A & A1 AAISHA ¥ I commercial EoFR SAHE Ao & of|AlslaL 9

038 [T839 Het EESI2Z= Ver. 2006
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500
° AMi\itary 2007
Handsets 2006
Cellular 2005
Infrastructure Public 2003 2004
Safety
(23 11) SDR S&-20}F A& oM (The|:uhatetzy)
(¥ 6) SDR S3=0F AR 2F
Market : . Relevant Hardware
Application| _ Penetration Market Potential Growth Scenarios SDR Level Technologies
Potential Advancement
Segment | 5003 | 2007 Positive Negative DSPIFPGREP RFF|
B ngh number of | _ Low number of
units procured units procurement
- High per unit cost U P ‘Ul Hardware : High
- Accelerated SDR NSUCCEsSTU Feature : High
Mitary [Moderate| Ve | Verv programs and prototyping phases | e nentation : |V | V||V |V
High | Large - Slow SDR adoption | .
contract awards High
by Non-U.S.
- RFFE technology !
. nations
maturity
- SDR solutions -ASICs from 9F multi-Protocol
from start-ups established Hardware :
chosen vendors remain Moderate
- Clear success of major factor Feature : High
2G current deployments | - Major issues in Implementation :
Cell / Small | ~ Improved total life current deployments Moderate
3G Low | Moderate 3G price / performance | - Price/performance
Infrastructure Modera| for SDRBTS lags behind 3G protocol VIVIV-V
te - Proliferation of 3G | traditional BTS Hardware :
and WIMAX - NEPs wait for latest Moderate
standards 3G and do not Feature : Low
- Proprietary purchase Implementation :
protocols (i.e. upgradable Moderate
iDEN) use SDR equipment =~
- High volume of -High price of SDR %:;
JTRS radios technology &»
reduces cost for prevents PS &
PS application applications it
- Rapid and efficient | - Slow standards i)
standards adoption | adoption . o
Public v - Centralized - Nonrcentralized E: ari:/;/ : r.eL-ob(l)W g
Safety & ery funding from state | procurement efforts o |V|VIVI|VV @
Low | Large :
Homeland| Low g and DHS level for | -Entrenched PS :_mo\p/)\lementanon E‘E
Security procurement vendors do not 2
- Entrenched offer SDR IS
vendors offer SDR | - New SDR vendors (‘%
- PS officials utilize cannot make up °
non entrenched ground held by g
vendors market leaders
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2 Market g - Relevant Hardware 715 U E 7)159E A 223 2 £ glonZ AAls RF ZE2E qd A7) 91, HEHE ket
% Application|  Penetration | Market Potential Growth Scenarios SDR Level Technologies ~ -
» Segment Potential » ) Advancement 0 Al 2Bl A FE7| = k] ofof gl= A 7 ATh.
S 2003 | 2007 Positive Negative DSP FPGIRBP(RFF | py i}
© -HZ 71T A 52 Bl 22 ES o] 7wk 719 Fado] F4E 1 9leH, HEVFES SDRY| &Y
. -RBPs are heavily _ _ o _
= adopted before _RBP remains 100 o] ujg} A st=glo] 4190 T Fopl = AT EY 07} sl=go]E A]uf] S Alti7F & o2 ofids
E jrgiij(t)«;gnigtmakers technologically 7 9tk 3 SDRE Sl dlE 7]7]s B2 olajo] Hulzo s Hasl 2= gl W el o] B 2= 9]
o X immature to apply
DE ) ;'clag:airzjdf_gff}:ulti - Consolidation of = 208 dds 1 it
o - .
7 Cellular | Very High Very | protocol capabilties _gg’;&g& Hardware : Low |~ | = V| V| -
5 Handsets | Low Large | _Maintenance of Feature : Moderate o
5 cellular landscape technology Implementation : 2.3. J|= J|ut sig el Mat
2 " remains immature | | ow
& \;;vrlct)torgc?lgy - SDR remains too
costly and is limited gy
- SDR RFFE to uhra-high-end 2.3.1. 5 71 /0 A3 Bl Al
technology matures devices
faster than
expected - 4G A 2=E) S ARl AL shs Sl s SDR 71l tigh o] A StiE o], vzl 2 wlA 71
- WLAN gains _ ~ .
vendor attention Wid d lack of ol M= 3G o584l AlzEle] SDR 7id A-gol thet A5 x3dsta 9lat, dHAlollA= SDR A28 AAlE
- Widespread lack o .
—fSODrFf;\D/\?LAN vendor focus on 8t a4E= 719 715 9L SDRY| H4E 4= 9= Ae DSP &uE|E /e A& 38k itk HRE
solutons atain |} S0 AR Wl e RAEA]E Sl Bl F3 Phe) L3} ol 8E &3} AL FHel @Eﬁ 2
price / performance de([:)Iineps i current Hardware : Low a7 1= Alo] 01510 = -
imi : 879 H|ZHE| A~ A Lo ZrIA ol B2 3lm o
WLAN Very |Modera [Modera zmlt?c:rgg current ASIC.squtions Eﬁ;ﬁgﬁénﬁgggsr:&lte viclvl -l ahH, mlge] FHIHE 2 g0l FaBAle 93 3 — 17171 Y3+ =1l & 3k 9L e T4 7]
Low te © | _ public adoption of fgont!nued f Very High =< 5P flefe] Tt =714 Apdol 7]eid IS 38t st
ominance of one
T e | or fewprotocos . ETRISIAE 20038744 SDR 714 714-% #e13ka 4Z317] 93kl CDMAZ0003+ WCDMA #2e] =
- Successiul K & sWetem Bajo] 7k at AAIZE SW Rd BHUEL AL} o EYEL 2] RF $4407], RF U]
development of o
WLAN REP application vlo|x B, agja A 2l e i, 8o Al2g] Ao} G U] FEo® s o] glct,
technology + RF $5417]% W - CDMA 143} cdma2000 712 $A10] A1ehs o] Fno 2 dAs0) 58 Foks
= Emerging - = = 5
markets mature A& A)g-to] REAAL] HF-E F9 e SAAIZTE REF QI 0] x BE2 YA E/opd2 0 ¥igh
Emerging Joind N S 583k RF $5407] Alofoll Bagt 71 Alo} 928 2gaeh. tAg 415 A2t shiel FPoASh
.| —SDR vendors focus
Trononora DR 1eohnology i | o1 rger markers oje] 7<) DSP E2ANE 45)o] 9114 DSP 2196 oJ) CDMA20005 WCDMA 74| wle]
! easily transferable | _ - .
flon BFID. | Vv || Smalo | to many mrkets ook of commerca ? VIVIVIVIV AAREe Fato] e HelFm glrk. o] F 7] mRlo] Fatele vol 48 DSPA st 323 &
cademic,| Low edium | _| d i B ‘_
Automotive, amomoss of SDR |~ Lack of SDR o] /P53 MSITh B3 A2l Aoj i CPUZL PCI QEjso] 22 B3lo] SDRY AFAEE 7152+ 5
: . | awareness
oo, solutions for basic P& 4 Qe 722 Ho] 3ok (27 12)€ SDR SYFS] AA 74 225 Yepd 23olti (1), s
Consumer market applications Z
Electronics) - Many niche vendors + ETRI= ©| Eﬁf} 1%‘:’ = SWRH ZEe] 7o) wjel HS5E SDR 7 e2 3 e A837] 71s3t ol &
players emerge _ . = B - B =
= 7145 S 8k Slek. o] 714152 WIMAXSF HSDPAS] 71%5¢] 598 712]= S Fel|A] <] 5
-SDRE 71& &4 Al 2R3t de] Az EdejR Ao} 7hsdh stedlo] = M= 71719 ool =9) A 7Fsdean CDMAﬂ%TJr OFDM 7191 o]71%:9] 7]&e] SAld 22 SHFZoIM SWREe.z F2fo] 7} o
ol 2ZEg o] wAC R Thsditt. webA A EGA = g eR A7FES Aokdt 4= Q1A HaL A S T A 7IAFolt) o] 7R T AEEE theke 7RSS FAl| shte] 7R elA] 8ol E
PAES shte] st=glo] FYu]Eo] FolE0] 79 &l Efol B 7tdxks ARle] S| 2 A o 7FselAH, 53] Backhaul 9292 SHsH o, A3 22 4 Al 2k57] o8& 54 SAdd= & S
Hxy Bslel= Alo] 7Fed o] ltt. AR, SDR2 -4 o} 7388w A] @2 7]so|n, A AME g 7[R = AR E 2 5 lvke 3RS 7 4 o) gk MESH HIES29] 74¢] 7hsal ok A4 s
[0
1 9)= HDR(Hardware Defined Radio)#t Bl g wj 271, 570, Zd¢d &A1 SL2 Qlel 71x]=<l ¥ ¢ o] £8% 0|83} tlEo] FA O Seamless AH] 229 Al Fo] E419] Xt e
& Fejo]a, 53] vl FH= SDRY 715l thall £A1- S A7 1ske 52 & 2t itk 53] o221 @
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Q1 A~ulE QHEL APIS] Z9HS AAIBIA AL o] Eof] £l Aghs ddsl, A4 02 Hofsla 9l
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2.3.2. 2] 7|& /N A=kl Ay

« SDR 71A= i #3kS A R AirNetoll & GSM, GPRS, EDGE Al 7] & 7o) 2 Zz A}

A T4 QTENlS B3l X Ed o] fjago| =7t 7hsstes AAIS AdaptaCellTMS 1997'd¢] 32315
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» VANU Software Radio 71A57(39)2 41418 #% st=dlojollA dad 4 == W& 2414 (CPU: 271

] Xeon 2.8GHz J AH&)ell AHE-El = AR Aol & Abgate] ¢ Az Eg o] & 7|l 7]l A4
¥ VANU Software Radio 71257 g8ol] A= 4 Z2EZZ jago|=gro 24 3 | v]-8-& H3t

042 1T839 M2 EFSIZ=M Ver. 2006

I" J ‘ =

AlA 1, B3 A 5 steglole] AR w nAe] ZHAH] CPUE S SHist AIAEH. =, AH et
CPU A59] adol mh2 F1k o]l ok VANU Software Radio 7145 GSell A& 2859l on, 24
RF front - end hardware, signal processing server, waveform protocol softwares-2] 37522 o] 2
T Atk AZEGOE A BT WAgGo 2N e 75S 7Y F UEF ARG A7 |E0] AHEE
AT}, o= aFAeet VANUS software radio core 71%0] A3 =5 A AT, 71452 (29 13)7} 2
o] 28 BelAF Al s REHE e BTS 70 A4 F22 A=At

1 TRX 1 Server Node 1BTS
Sprockit modules
CPU1 CPU2
Saver Saver
1 2
TRX TRX
Saver Saver
TRX
TRX 3 4

(2&! 13) hierarchical composition of GSM Base Satation

BTS & 2 7He] A& #4455, 2t AW E EF Linux SJAA NN A€t A= VANUY

RDL(Radio Description Language A 2~8l-& AFE-3le] th=2] TRX (Transmit - Receive) elementZ #|o]3+

o}, shte] TRXE skl GSM Fak AHelshed] B osh BE GSM 255 UeRdrh =, 8 time slote

shue] AEE A9 7709 voice call = 8712] voice call S VYERATE

- VANU®| Software Radior|2=8& GSM #75t o2t GPRS, EDGERZ®] 7% 3| 7Fssltt. L3t
VANUE H4 AMHol|A] F28k= BSCE /N8t aL, o= Gigabit Ethernet Switchell 3] 718ttt ©]
BSC+= 150 GSM Carrier & A2]& 7 U= &5 71tk o] A|2512 2004 22 FCCo| 59l
k.

« @718 SDR /RS i=AlS DSPE /dsla 91E SandBridge Technology Inc.ollA A-8DSPe] Al2|d

A 2] A& MEA )7} 7Fse SandBlasterTM Z2AIA S 7iidsked 200310l EA18FATHE). picoChip ©f

AE 7R TS Z2AME Esta 9lem | Motorollaol 4= RCF(Reconfigurable Computing Fabric)E 71
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d2 AHE F Y T RS Fedtt o] TR Alzwle] AR T B5E Alold] $41& #83h= API
2.4.1. 5 sk sk ul A =& X3 71=9198] Hele o8] WGEel 7-350] 943]¢] 8 91345 Yot R&D WG @A
SDR A 383} A| 28] R AA S fJste] 9 2502 A% He|dA A, SDR 2ZES ], 5

A4 SllA= TTAS] SDR Ad - Hoc GroupellA] o12] ZE7Fee] 4718 o= 3ol 7AuA A7 s =90}, Alzglel]l FE Ao S S-St 9lvk11,12).
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+ SDR X#HolX= WAP(Wireless Application Protocol) 8%} ETSI SMG4 - MExE (Mobile Execution

Forum Offcers Environment) ¢} 37| ZREZ ~Elo] JRERE LZEo] the-RE et} k5ol 91g #73) A5
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SDR Implementation Aspects (building SDRs) Application Aspects(Applying & Using SDRs)
* Research & Development WG ‘ e Commercial Handset WG
* SCA Reference Implementation Ad Hoc Group * Hardware Abstraction Layer WG

* Commercial Wireless Download WG
 System Interface WG

SDR Forum Political Layer
I I | are active in »
Smart Antennas regulatory MEXE Financial Layer
HW Enablers SW Enablers & Adaptive processing process
®RF »MEMS ® Waveform Development tools ® Interference Cancellation Applcation Layer
o Digital Enablers © HW SW & FW co—design tools o Smart Antenna APl WAP Forum
© New PA Tech (GaN, SIC) o Radio Definition Language O ez Wl & Presentation Layer
® New Amgnna Elements ® Radio Virtual Machine Spectral Efficiency i
® HW Architecture ) ® System Conf.Libraries ® Cognitive radio
® Programmable Freq Synthesizer e Standardized/Open o Adaptive MAC layer Session Layer
© Support HAL-DG o source math libraries
o Support HAL-DG Liaisons

established Transport Layer

June—Sept 1999

Network internet Layer

(j..E:! 14) SDR ;‘-l_’ll.laz.l‘l 3(_7—(!_“:_ r;|_<| R&D WG ?‘gl_'l:_ Data—Link Layer

SDR Forum Physical Data Transport Layer
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(33 15) SDR Z=#9| #F5} thA|

& Al Eoke] FAFAlAN B 8 7Fse SDR 55 rHAsH] flste] 229 1Al Tl A= st WG A4S AIRKsIaL o] 152 ITU - R HIA 25 Wl stell 245 o 7164 93 iAol dist
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046 1839 Tet EESI2ZE Ver. 2006

A .l s

02 74 5 gtk o] Rolel 7% TANES 7Fse Bolo B2 Aol o] obel @77} A&
2

=
F YES AFH AFANE T L} 9,

T
(E7)SWOT 24
ZE(S) QHF(W)
Al | - AlTEA{H|Aof| CHet mhAl 2 AJRE Al ~
=LY Ak 201 xlk olgt Tx - - x| ~OISSU AR E
o o
7| | -EE80|8&N Infra 75 L M | 7] | -7|& & Tz S Y A&V
20| 5124 QO E| IFTEOZHSUMRRER | & | 29I oE
=
E | -HESLEor =M 2FE METt ¥ | -SDR =of =X & MEIF £
T =2RpyEs T z gs0s
A -4G 0|54 ¥ WiBro/
= — _IZHY5} o|lZglE 325t A|AH 251
x| HSDPAS CISEE = 8% STt ol=eis 28 AL 2 - Z M2yl ok Ol IN| EXs) BE
I T Mya zdE 71&e| HIE g S5t AlE MF IS ST
3 S MolEd S EEO A EE | WiBro Alglel I 3zlom ol | e
© 2| TR A s e | T I R st Bl
= A <) = c
| ARsIE RS of MAAIE ME =T 2 e
— —
I | - grioleitl BE AT ks EIsdT
=
A - switchable$t CEEZE A|AH]
PN ERAY =]
g -SDR7I&e| &84 72t U
- : -2 Mest 7|7 Meln 2N 57
ol SDR AlAE 712 Z34 otkst ANCHE AJRH R S0kt U Mest 7|17 b= 1l
= PN = -
g | ) |-7Ieve BX MxE AT 7| SN BX S8 AE SM O LEx T AT Holol| ME =MV IEZ A
M| = A% of HrE 2 A5 2 U S35 SEAL
= | =T gAM xHod S
= | -AEF fiFel mEs 2
3.2 B8 BFEsES

32.1. %4 ¥F3RIE w2
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- SDR Al 2=8”1S F-23)7] 9]3F SPS (Signal Processing Subsystem) 702719l SDR B AEH| &= F-& 7]
<, SDR ¥ A sAg] daels 7%, SDR Z2A14 &-87]< 5o] At SPS 7 ]e2 B HW &
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