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Orthogonal Frequency Division Multiplexing
R DIREF1950FK

1960 RIZIFERAIIZSER
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®IETIE

o TUA)LH ERTVRGE (BRH . BAR)

> ADSL

> WLAN 802.11a/g/n

o WIMAX

> XGP (eXtended Global Platform, 2zttt {£PHS)
> 3.9G LTE
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s(t) = Nf[a" cos{2z(f, +nfy)t}-b, sin{2z(f, +nfy)t}]
s(t) -cos(2zf t) = %szl{an cos(2znfyt) — b, sin(2znft)} = %s, (t)
n=0
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o DownlLink, UpLink® %> Bt
o iR 5 EIEIE FDD (Frequency Division Duplex)
- B EI#1E TDD(Time Division Duplex)
s A—HYTEDNEE
o BE#5EIZE FDD (Frequency Division Multiplex)
- B2 E|ZE TDD(Time Division Multiplex)
- BEXREK#SEIZE OFDM
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1) MOBILE WIMAX
2) XGP
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Mobile WIMAX 8.75MHz SPECHl

- BW 8.75MHz « Modulation

en 87 < QPSK,16/64QAM
« Sampling Freq  10.000MHz . CcC

« FFT size 1024

- DLR=1/2, 2/3, 3/4, 5/6
o ULR=1/2, 2/3, 5/6
» Repetition x2, x4, x6
« Data Channel
> DL PUSC only
> UL PUSC only

> DL Null=184, Pilot=120, Data=720
= UL Null=184, Pilot=280, Data=560
« # of sub-channels
> DL (2cluster) 30 channel
> UL (6 tile) 35 channel
« Sub-carrier space  9.765625KHz
« Useful Symbol Tb  102.4us
¢ Guard Interval Tg  12.8us
+« OFDMsymbol Ts  115.2us
« Symbols in Frame 48(5ms frame)
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Mobile WIMAX 8.75MHz SPEC

Down Link
Data Channel PUSC

B chanral Lo

Figure 7: WIMAX OFDMA Frame Structure

= 0000000000000 0O00O00O00O000O0000

XG-PHS OFDM TYPE4 10MHz Specjl

System BW 10.0MHz
Effective BW 9.0MHz

« Frame length 5.000ms
° 96000 point in 19.2Msps

« Sampling Freq 19.2MHz « UL/DL 2.5ms

« FFTsize 512 . SLOT 625us
© 24subcarrier/PRU * 10 PRU Head Guard 21.67us
= 240subcarrier Bu_rst Time 573.33us

. S5 FOPRUK Tail Guard 30.00us
= 10 PRU

Sub-carrier space  37.5KHz
Useful Symbol Tb  26.67us

» Guard Interval Tg  1/4(S1)=6.66us
1/8(4th)=3.33us

O  Preamble + OFDM symbol Ts 1/4(S1)=33.33us

@ Dia 1/8(#t2)=30.00us

@ Pilot

XGPIZIX. ULOHSC-FDMAE—R)#HS

0123456 ===—= B#Fﬁi
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XGP BffE15EEHE S XGP BEiR#EEES

Frame - 5 ms. UL DL

UL Sublrame * 2 Sms DL Sublrame * 25 ms.

sofl | sk seo | s w1|w|sm3|w

2167 uy OFDM Burst - 573 33 s AW us
ora e | RN e =

|81 [ [sa [54 g8 [ss [sr [a [eo [saofsnn sz fonafonsfons fans [sor[sm]s]

.-l'l_.l‘ OFDM Dol 3

s 1) vt wieml (SR
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2500us 2500us
Slot
Low JS50us, Time
PRUI | PRU2 [ PRU3 | PRU4 | PRUI | PRU2 | PRU3 | PRU4 SCH1
PRUS | PRU6 | PRU7 | PRUS [ PRUS | PRU6 | PRU7 [ PRUS | SCH2 4‘_‘:?\190:}'7
PRUY | PRUI0| PRUII| PRU12| PRU9 | PRUI0| PRUI1| PRUI2| SCH3 ;;;i:ﬁ*‘ﬂ"w
usubcarrieri PRUI3| PRUI4| PRUIS| PRUI6| PRUI3| PRUI4| PRUIS| PRUI6| SCH 4 CCHERY,
PRU17, PRUIS; PRUI9; PRU20; PRUI7| PRUI8| PRUI9| PRU20; SCHS m@*j***"/
PRU21| PRU22| PRU23| PRU24| PRU21| PRU22| PRU23| PRU24| SCH6 IZE R AER T
PRU25| PRU26| PRU27| PRU28| PRU2S| PRU26| PRU27| PRU28| SCH 7 HIICHERS,
subChannet sCi (| pruzs] prU30[ PRU3I| PR PRU2O] PRUSO PRUSI[ PRURZ| | SCH 8 Sg:ﬁ'a‘;;‘:_
PRU33| PRU34| PRU35| PRU36| PRU33| PRU34| PRU35| PRU36| SCH9 77"”‘;&6‘:
PRU37| PRU38| PRU39| PRU40| PRU37| PRU3S| PRU39| PRU40| SCH 10
High
Frequency
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OFDMA communication system model
Data 512
Mapping IFFT
Lo — °
" OFDMAETLZAVFIVR
Frequency|  [Frequency
Data Domain Domain 512
Channel Channel FFT
Equalize Estimate
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SC-FDMA communication system model Mobile WiMAX MS example
M‘:;;:ng || Upsample |— 141142}1' ;}:& shift | IS;‘?[
Channel
Frequency|  [Frequency RRC
Data 128 Domain || Domain || Filter 512
i IFFT Channel Channel & FFT
Equalize Estimate | |Select Data
UPPER
LAYER
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XGP MS example

UPPER
LAYER
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FRESNE

« UP/DOWN-conversion BIRBE (R—R/INURRRNURIEE )

« AGC B#SAavka—L

+ Resample P OVAVELS 3

« Interpolate Eelput:d

« De-rotate/Rotate BBTOERBAHIE

« Sync SECPUE:]

« FFT/IFFT BET— TR ER

« Equalizer HEREB(FrrIILOTHBRE)

« Permutation IBEBANEZ ((24—")—T)

« Map/Demap 1EHRE vk - OV REL— a3y B/ T

« Convolutional Coding BHRAHFEL

« Viterbi Decode BHLAHFEDES (EFER)

« Randomize ELEIE (1,00 EHELELESID)

= RRC Root Raised Cosine filter, 2[E] TRaised Cosine

« TCCH XGP®Timing Correct ChannelT. %) 41 A
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System Implementation example

FFradzavrzorR

A—RAVFRE1R
FPGA

R—Z/\RNE2

HBLU

MACECPU
FPGA
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