1478 - HY-SDR ¢17+MIEf: SDR7|&HT

3]
A 8
I.dT4H9 A543
O 97583 ¢ ¢3u&
I A7489 83 dAT4%
V. a7 &0
V. SA API Primitives
Vi. 4 &

HY-SDR 9+4-4lH: SDR7| =9+

s &

of»

gogggtn A7) AFEE 9

K

-

o zgmw B33 21 lelse o
49 230 .

E aAgE o2 9 2Ad AlAde
thE g2 W feogA Sdd T oo
& AH=(F E‘:/EH%*M%)-S— T4 5
e SDR 7%9) #3 84 d78 433

I A71e A {{r?} A s AAE
gl ofa] diEte] A A Y AL
M 27EE AEgd aF 98 YA outA

s}t Ae 2Hoz du Yok

1:1

{o

l..

2 A7 dEdA A7 d7dEs ¢
A71-9eln AAGe2 SDR 7€ Axte
o d7ste Aol FEFA 7€ dY o
< FE}3 I/t AAEE AHATE A
olgt1 & 4 Ytk

SDR s MEs] AsiHE oz Zef

719 Z71Foln AFAQA F9rt osE
2 OlEM #4E & U d7 AHE A
date Aol EdHoth @A B A7 AF
2&H gle dTHEL Aad AZEH
£k Reconfigurable 54 A48 Fof 183
RF 2 233} Rofo glojA
% d7e 2de 252

oX,
oy N 2 o
o g

N oX



HY-SDR 94 7MEf: SDR7|ZT - 7479]

&t
5 3 W Hoo
! 3
1
L b ST L oos=s ]
gopes | o smpes ]
— =gpas |

Smese |

L AAE AZEO ‘ Reconfigurable  ZAAIAE
2 0] Of (M=) 2 & & (BratH)

- 2= B2y
? Of Of(Ml & ) H A e Z N o=E )
o ez m . . EEEEICE R

& ? WEEIW) 2

[ or(g N T ) 0 | #s4a
- @ Z & H(&F Univ. of NSW) QW0 F Y

-CPU B E/ QHMHOIA
- Real-time Kernel
- Davice Oriver / AP!

- Middleware
- S8 SW

- AlAH ta2lE
~ DSP / FPGA 25
- 282 B BOIA

-G/ FUS oeiL
-RF 8|&

- LIXIE IF Conversion
-XN3™ /A28

~ H/W - S/W LI X ¢l

REER-EN-PY

(8 1) grdele] =5 U PNz

L A72E 2 S3u8

+ d74AHY FF d7EdEE “SDR uF
2 Adds gur] 44 v 9 s8¢
A" “SDR #¥ ¥ 17 ¥ g7z
AN EREe AT FFH BAAE A
g ¥& AFH7IeE 7Ivoz Adsy] 4
g SDR 7l&& 47 /Adsted dd. 53 o
T REE AYshE Y Avds ger]y
g4 71i7le % EsE A S48 )
Fotaa gt 2 HAe HAFFHA A F3)
i SDR g 2= #Audx gu7)9 AdE
= oo oyl AAHe U AINTHAE

obzf 1¥ ] CPU, W=, /O g HolA 5&
E33 AFE NN AAHE AZEYY 7
g0tk A2 E A= obe) 18 DSP,
FPGA 3% #d¥ ¢xud%F % Firmware 7]
= 2M “Reconfigurable EAA 28 7]& d3°

otk M3MEHAE ot 1Y RF, Awlg

e 2 &
% A AFA(E 61 zzay
-“rii‘r?f}‘ﬂ A wF
AEHA o] $4+
: of ¥ FHAg dud AdAY
AHE FAst7] A A AGA FAus
@/A7N2 SAs] A7) B&e AA s
AgA ke A7 Auu/Aare AAs
TRNPAZE 2 FAAGN =2d HA
o|MIEE Ik B ATHEAA FHF
23 49 71ed HHASY FF5AF
FHE Tl 71E oJH}EE ok

2
w2
A
—
o
r-ln
Jlol

2 4

reomr R o e
rum -{J to rE

]

~
=z



1480 - HY-SDR ¢iFME: SDR7|2¢17F ]

S/W Download

= ol o)
Ilk"T Rl Smart Card Ethernet

X

11O Interface
S/W Download o e

Deviee Driver

1/0 Bus
gmensiressnnas . API [ Middleware

Over-the-air

Down
iConverter:

ADC ~PDC

J U

g1l PCIBus
= ! RFONT_ : : ]

------------- o,

Multiband RF Front-end

Control S/W
Application /W

DAC

.

FPGA S/W

DSP S/W

(38 2] HF A¥NY SEHAM XIgshs SDR Lk ZE AHBA D7l JHEE.

I A7AEe dEd A7 BEBFANIA LS SDR A& ¥Y A
2 ABYCIEG FhUE 5 o 207 4P
BUg BROE /1% wol AT BEY 5

L a9 $2 Amozume @z S A% P 24 Fes qo 4

o BEAAAE A AL 7|7 Soke] 2u5H o)

3 AL B ATAEHY g5 S A A7
gt =g, FEFA AN A=At o

B odydEe 20049 5979 SDR 3ae) gatdAle wAsts 84 (internship)
(Software Defined Radio) d#FAr wFe  egyojys ATan oo Wads E Ay o
H=82 (Sandbridge)Ahst AP AAZ ggw o woz AsrAX A AT

A48 7hET AEHSAAE SDRAEG 2 = gersigch olA7bA] MEHEAAE Abst
A &FM(solution) & HAE AAAAM 2 9t ol glo] tas] 7AtEsE d8Ad 9o

SE HA F doln, 4838 AR ME  Agsa AsuaAt 48EE HAzAs
: T 3 St mlEe] MITS Brown tidh & %o

Z9oAM = o, AA H2 +F9 SDR
o, ofdle] & ATAH MERIAALSE A

l

b

o

Aol o FAxIHoz FFd?

1o
ki



HY-SDR 9 7MIE{: SDR7|E - 1481

Aks oy B A7 HEE MIT, Brown
I o] MEHBAALY Ee £35S /]é
w39 8 9 B St B

olt}.

2. F) H WA AL o

2 ArHE s AvE QHL #d BiV)e
(]2 E35 6462709 "Signal Processing Method
and Apparatus for Computing an Optimal
Weight Vector of an Adaptive Antenna Array
System”-& B3 40709 & 2 W 53)&
o S 1 2} 3] ALl (F)gd
(www.han tel.com) o] o]'dste (F)ddo] A
A #zi CDMA2000 1X 7% At ¢

71& oA

o AM#e AEsated 2d se Sao.
EH,C‘J {59 urniy vlad ofd W}
]Ho i Az Ae AvE obEL
l Axg S fx)asn,q “Wireless  Japan
W, EHI R 5 e Fhsle

g Aol AntE QMY 7158 £FE
ool vhd AR B AxARRE £ FE
S wohu} AvtE obgul 7R 2o 7|FEY 7]
Almah vlastel S8 oF 3u, 4 Arz
2= oF 2uf o] A} FuA7)i= At A 7]
2ot} @y see AntE ogu 7RIS
Fgstetel Ul A G EE
dcte] feld HAE dfctel g WEs &
g Aoz 7lati Yok

QHH
-
2
.

3 FAHORE FE BE =7 59
9 1 REe] B4 A

B A4l #1: 2817 "Diversity Gain

for CDMA Systems Equipped With Antenna

Arrays”, IEEE Transaction on Vehicular
Technology +=#& H]33 5249 SCIH =%

I} HFHEF 0809323
apparatus and method for reducing the effects

"Signal processing

of interference and noise in  wireless

communications utilizing antenna array”& ¥l

£ 0749 TR K3 5, A 2 A
A FZopE dojg AT A4S &1 Yok
7 ATAHE ol gael viHe MR
NEE K F A Y 29 ¥
Ao I A (PR o8 5 1 B
42 22 g o9 okol, 3 42 WA

11” AEFAN T

U}L el 7145

%A FAV] A (F)do]
/\Eﬂil‘iZ]J 94 DMB F4171 2 FA7
el & 7% &9, ol"ﬂﬂl 2 A7
7 ZARCE A Wi S5 w=E Y ES
Nes sl WAt o]t de AH
= ¢og ©F F Aoz yigHErh

A

4. MEZ] A7 & 43

2 a4 A EV“’J 3] 91w+ SDR
of B3 Huo AYE UA “+9l SDR
Forum (www.sdrforum.org) «l 2003 11¢ A
71% 3ol A ITU region 3 (ohAlot BHF A 9)
o33 20043 11¥el SDR Z¥ HFoz
BA =t ol SDR #¥ 71e9 AA %
3 Aol 2A 7148 F Ae FHE H4A
Z 5% Aox 1 9wy} giwrs] At SDR
Forumel2t= 7|#& w9 A=A SDR #
d 71%9 A £7, SDR #4d F4l #q %
Futg BEu) 474 SDR #¥ A2=/5E/ME
3 5o AARE AR & 52eE A4y
FAGA oY AAHeZ A ZE 7|l
o FAn = 45 Aotk SDR



Lzzzaz - HY-SDR i 74Ef: SDR7| &7

EZgAMY BEY vt Hugo 4L 53
AntE ¢Heu 2 79k EYA AA" {3
3 2 FFESE 9% 29HSmart Antenna API
- application program interface) W5
SDR X#d A&F Aotk @A SDR TH
e Fed 157t AEd 2¢E 7oz &
o ~vlE QY 71A 59 EE3 AYE I8
3tz g ol &F ITU-RA AZEHo 34

Fo7 AAE ALE HA 356G 2 4G oF

FAGA sEdEst AntE Y JAF R
#d A2d gopd SAEES AR 4@
FEe 2248 $5E Aotk

I a7 47

SDR YEYZE A 20E Y A|2d
APIE A1nlE ¢HeEY 7|AF O & o}7| 9

1L A&

Software Defined Radio (SDR) 71€& g
UAE MsAg 7ed 4% yAd A5 A
g 22E o] &3t s=do 4 glo] RES
" AZEYe] WATOZ ©do FFA Ax
de 53 g 74 B 73S 8L
A A4 719 7)ol
M= ojeid SDR Al2dle 2F
& 7E87] A A2d =Y 2 &
Open Architecture24% #|A] &

e
Mo o

luf
do,
2
)
BN
o

£ =& A AASE Open Architectured]
=gz A2 EYEFE FANE HAA
AR vheh 2ol RESE LZEHOE I8
o we HE3 WMAFeEN oY A F.F
A & 4= 9l=Multi-mode SDR Al
285 74 ¥ F A2l

SDR7|1&& A AZEYA gste AH+
go] 7bedt qedolnEHR o] s=dojg &
A A WA 53 539 FA 574 A2
o2 uiel F 2ZEY BEER TAH
o} @etA SDRE ©d 44 2 F4A =4 o
ZYPE LZEYo] REWHE HATOEZN O
F¢ 74 FFE st Azdor ATE 5
At o]# 3 SDR AAR9 718 & FHL &
27] 2 AT A28y fagol=g HEE
Myl &9 F717} Goldiy, EEE =g
A o]l dFRE g FAY FAo] stEdd
E 4ol ot e A FAHEL 44 4AA
of e diss} AT 54 st=do ¢4
adgel=rt EggsA Eu3] B =19 F8
T4 e 2

A, 20tEQHY A&7 SESE V%
2 A}, RES ste Wetd BE 7 U
Holx FAE AMA, AANA. EA, 20E
el 71A = Al2glo] SDR WIEYFH #A3
A QAT F UEE 7] AT 7IAT Al2"
Open Architecture$} Smart Antenna APIE A
Alstdtk.  AAl, Smart Antenna  Open
Architecture® Al Alste] lof ThEFF WHA
dugdESE BEF 58 & F AEE st A8
T WA 4ugES SDR HEHIAZTEH &
ZEYO] gEREd g3 AT we F UEE
FET Ao B =EdA AAE Smart
Antenna 7]A|= Al2€9] Open Architecture®
o] 43¢ TF#E SDR-based 2"tEQHY 7]
Ax A2de o RYoeEMN 1 7ts4ds &
st

2. AulE ¢tely API9] S TFAME
=832l 7%

2]
2 HoAE= Smart Antenna 7]1A T Al2HE]
ol AZEYAZE CdHFH|2E A3



-

HY-SDR 4 P4lEf: SDRV|Z eI - 1453]

Smart Antenna API®] & TFAIG S =83 7%
of tjs] Md=gct SDR7IHF A o]F FA
712 = A A A= T ge Hee &AM

2 Ad=2E 74 F48 T HE s B

d ABen BEY MEQLE 2o §A Q
Huol2g wa4ss 740 5@ SDR 7]
e B4 Zg¥e atdd may 73

Alzde] sgo] 2 AZEYOE WA, B
A, AN S AEE REF dtoqof g1
Zt RE7Y HH o~ % ZEs] RYPHEE
Aofstefop drid] A= 29tE Qe 71A 5
Al 29l Open Architecture% AA gl 9lo]
M 8 A ARES A A2" g
4 mE4e dbselz 7AS F9s,
Smart Antenna 7}A%29¢] AXEg o7t ¢
o2& Ao APIE E&4oE HAFOR
W 7123 AlAelo] SDR Network® % 3HA
AT T F AEF 3te Aot VAT A2
el AXEolt JEFHNAE Hd:
Smart Antenna APIo|A Q7= AloHE ths
o .

1. The various SA algorithms must be
SDR-based
communication systems such that SA API does

applicable to wireless
not confine to the evolution of communication
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2. Interface between SABS and SDR network
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freely in accordance with the desired system
standard.
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independent of the system standard.
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(E 2) signals
Commands Requirements | Qualifiers Description
SignBeamformer Mandatory Beamformer Module loaded
SignBeamformerError Mandatory Interrupt | Indicating the Beamformer Error
(& 3) Commands
Commands Requirements Qualifiers Description Response
CmdBeamformerReset Mandatory Beamformer Soft Reset Beamformer Soft Reset OK.
Beamformer Soft Reset Failure
CmdReamformerExec Mandatory Beamformer Execution {Beamformer Execut%on OK
on/off Beamformer Execution Failure
0. Calibration Execution |Calibration Execution OK
CmdCalibrationFxec Mandatory on/off Calibration Execution Failure
. . |Beamformer Diagnostic monitoring OK
. Beamformer Diagnostic , . N
CmdBeamformerDMExec Optional L Beamformer  Diagnostic  monitoring
monitoring on/off Pailure
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(& 4) variables

Variables Requirements | Qualifiers Description
VarMode Info Return set of available system modes
: Mandatory Set Set system mode(Array, Diversity. Single Ant etc)
Get Get current system mode
VarAlgorithm Info Returns set of available algorithms(Response)
j Mandatory Set Set algorithm type(MMSE, Eigen-based, RLS.etc)
Get Get current algorithm type
Info Returns set of available beam directions(For tracking of particular users)
VarBeamDirection Optional Set Set direction of beam(Tx. Rx)
Get Get direction of beam(Tx. Rx)
Info Returns set of available calibration Modes
VarCalibrationMode Optional Set Set Calibration Mode
Get Get current Calibration Mode
VarCalibration Get Get current Calibration value(Tx. Rx)
VarLevelofCalibration \andatory Info Returns level o.f cali.bration required for each Application
Set Set level of calibration
Returns the. various antenna topologies available for eg. Circular array,
Info
VarAntType Mandatory planar array for the SA to be configured
Set Set antenna type
Get Get current antenna type
Info Returns maxRadiationPattern, minRadiationPattern
VarRadiationPattern Mandatory Set Set radiation pattern for antenna array as well as for single antenna
Get Get radiation pattern
Optional Info Returns the number .of antenna elements
VarNoofElements Set Set number of radiating antenna elements
Get Get number of radiating elements
Info Returns Ability of Auxiliary Pilot Decoding
VarAuxPilot Walsh Mandatory Set Set Auxiliary Pilot Walsh(Walsh Num, Walsh length, QOF)
Get Geteurrent Auxiliary Pilot Walsh(Walsh Num. Walsh length, QOF)
Info Returns Ability of Auxiliary Pilot Decoding
VarAuxPilotRelativeGain AMandatory Set Set Auxiliary Pilot Relative Gain
Get Get current Auxiliary Pilot Relative Gain
Info Rf:turns Available Output Power Range of HPA Linear Operation(dBm,
VarSmartAntennaHPAPower |  Mandatory et \S\eit:;’ A output, Power
Get Get Current HPA output Power
Info Returns Enables or Disable of Reverse Power Control
VarRevPowerConStepGain Mandatory Set Set Reverse Power Control Step Gain(dB)
Get Set Current Reverse Power Control Step Gain{dB)
Info Returns Enable or Disable of Forward Power Control
VarFowPowerConStepGain Mandatory Set Set Forward Power Control Step Gain{dB)
Get Get Current Forward Power Control Step Gain{(dB)
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