(Synchronization | ssues)

5.1

5.1.1 DL Preamble

(WirelesssMAN)

DL Preamble DL Preamble

5.1.2

(Maximum Delay Spread)
(5.1)
(ICl)

“jorkNeeoE gwa
:>Y(k I):X H e N e_JZ”AfclNOFDMTs _ze—]Zﬂfchs
, W& N
n=0

Phase Rotation

N-1 o i
Z XIZ,I H, exp[ J 27Z'k|NNoFDM fjexp(— 1 27AF INGeom TS)
=0
#k

* ) (5.1)
° %Nz;fexr{ j (w—szcnfsm

ICI (kI

K
k

.

5.1.3

Teer
(5.2)
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(5.2)

(IBI)
P (n,1) 2 7 (NT, +INgepy To), n=012..N-1 [=0212...

N-1 B . . _ _ B

= xm‘rh[(n— mM)T, —MET, =Ny fTsJ-exp[—JZﬂAfC (nTs +INgeom T, )]
m:—Ng

0 N-1 _ » N 5 B

+Z Z Xm||”h|:(n_m)Ts_rné:Ts—i_lNOFDMTs_lNOFDM (l+§)TS]-
exp[— j2rf, (N, +1 NOFDMT;)} +2(n,1) (5.2)

A
Z(n,l) = Z(t)|t:rﬂ:3+|N0FDMfs

5.14

(Wireless-MAN)

8 16 32 o4
(Subscriber) (Base Station) (Base Station)
(Subscriber)

5.2 DL Preamble
(WirelessMAN)
Short Preamble Long Preamble Short Preamble 4
Short Preamble 64 Long
Preamble 2 Long Preamble 128
DL Preamble 3.25
521
DL Preamble
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DL Preamble

DL Preamble
(Sl'iding
Wi ndow)
- (n) n=1L,+64-1
Mi‘lm@?':;—»Omﬂmtni—&»sgzizzriwzeeﬂm opday 4 » __2 k<—>§
n>0 T z
n=L,+64-1 n=L,+64-1
F 64 | () ) NG K;
% (n) z (o 0020 Nl (D) —m,
n=1_L,+64-1
=l 7,& (-
5.2.1 DL Preamble / /
fe(n) 64
Lac
Lac
n=L_+64-1 |c(n)|2 (p(n))2
(Threshold) m,
5.3
D

Offset Estimation)
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531

OFDM N

(Delay Spread)

n (5.3)2

f-(n) =r(n)exp(-j2zne/N)+z(n) (5.3)

r(n)

OFDM z(n)

g r(n)

A(g) =logf(r-(n)| £), n =0,1...,2D -1

=log

=log

=log

[Tf (- (n).7(n +D)j, 1 ={0,1,...;.D - 1}.

] eXp(—|r~F(n)|

2—2pRe{ej2;‘wDr (n)F.(n+ D)} +|F: (n+D)|
(02 +07)1-p*)

Cexp(— Z AW

2pRe{e12;‘mDr (n)f (n+D)} +|F: (n+D)|
(o2 +07)1-p?)

j27¢D D-1

«Re{e N Zr (n)r. (n+D)}——Z(|r (n)| +|F: (n+D)| )

17 Icos(2

™D Ly pia
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‘ E[r; (k). (k +D)] ‘_ o’

* | JEDR cof 1 EIR o; +0,
= RO +D) 71 27
® =33 (Rof +[ D))
Er () 1=0Z, Ellz(k)[1=0;
cos(ZZ2 1 /))=1
Ale)
ZﬁD+4 = 27k, k =0,£1,42
éz—zﬂlDL}/—F% K
L+1
YT
(L+1)-D 0T, ((L+1)-D-1)-T,

2 2 _
o.+o0, ,m=0
j27eD

E[fS(K).(k+m)]=<c2e N ,m=D
0, otherwise

k=01..,(L-D-1).

A:__A{H
é s 7(0)
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6+JD-1

y(@)= >, re(K)i(k+D)

k=60
5.3.2
rnP
Lac
: Long Preamble
54
64 Short
Preamble 54.1 64 Short Preamble
64 IFFT
Short Preamble Short Preamble
(Sliding Window) Short Preamble
m, 2 me
m, 0.5 ,
Short Preamble
cpl 64 T 64 6 4 64 cp 18 128
Short LJIeIBtorudianr y
5.4.1 Short Preamble ( )
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5.5

Short Preamble

Long Preamble

Short Preamble

128

CP
Short Preamble

Short Preamble

Preamble CP(8 16 32 64)
Short Preamble
: d1=22,d2=32,d3=42
Q) ( |22-8|, [22-16],[22-32},[22-64]| )=6,
2 (132-8], [32-16] ,|32-32]; [32-64})=0,
© (142-8], |42-16] ,|42-32), |42-64] )=10
@ 2 O 0, 2 CP 32
Short Preamble 0
—ud |4
B *TT J 128 128

Short

CP=32

&

Short Preamble
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5.6

55.1 Long Preamble
Short Preamble
0
Short Preamble
Long Preamble
Long Preamble
8 = 41(0)

L=128 Long Preambles’ 128

A 6+JL-1 - y 1 : ‘ - i
7O)2 Y FORKk+DY, (A
k=6 e Wy 1896 s
128
data
1/2 55.2
robust
a UF2 g
P |28 128 data ‘
56.1
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5.7

DL Preamble

( )
|IEEE802.16a
Preamble
(FCH) DATA
(Cyclic Extension)
OFDM

200

(ICI)

A
1l
<
T,

Short Preamble  Long

(Open-Loop Phase-Tracking)

256

OFDM
(5.1)

S

k exp(_jzﬂ (AfrfoFDM +—kNolilDM 5)}

exp(-] ZﬂAfr'I:Sn)j
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OFDM

OFDM
OFDM

Kl +Hlgm—1

Kl +lsum

ICl
(5.4)

K +lgym +1

i+ﬂ+---+ S S
Xk,l+1 Xk,IJrISL,m—l X

Xk,l

1+exp —jZE(AfrfOFDM +
2

+exp

A.fr-I-OFDM +

-exp| j2xl
p(J ”sum N

OFDM

sum

(5.5)

27 (Afr'l:OFDM + Mj

N

S(,Hl
xk,l+1

S
Xk,l

S<,I+ISum S<,I+I5um+l
+

+

=——xarg

Kl +lsum

kNOFDM‘fj ..
N

122l B 1T +kNN—§D

kNOFDM é: ]J

sum

S<,I+I5um—l

oot

X|<,|+|9Jm

Xk,l+lsum+1

(5.5)

S<,|+2*|mm—1 J
+ .o + —_—

Sk,l+2*lsum—1
+ coe + —J

K+l +1 X|<,|+2*|Sum -1

(5.4)

(5.4)
OFDM

Xk,l+lwm—1]

(5.5)

Xk,|+2*|m-1

X, VI |EEES02.16a



Pilots

X =1(or =1) k=*12and =36
and +60and +84 V|
(5.5
k k
(5.5 Pilots
C ) k
(Weighted-L east-Squares Curve-Fitting)
( )
Pilots k k=x12apnd+36 and +60 and +84
¢ k=x12@and +36.and - £60 and + 84 (5.5
m=(22Nodpy &/ N) By = 272Af Torpn (5.5)
5:7.1
Pilots
(SNR)
Fif
(5.6)
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A, o o o o o 0o 0 |
0 [Ayf 0 0 o 0o 0o o0 [12 1] (b |
0o o A, 0 o o o o [¥ ! Yo
60 1 oo
0O 0 © ||484|2 0 0 0 0 84 1 {m} b, 59
0o o o o |A,f 0o o o | 1)l4 | b '
~ 2 -60 1 ¢—60
0 0 0 0 0 |Hg[ 0 0 |35 1 b
0 0 0 0 0 0 |Ay o |12 1 | #1
(0 0o 0 0 0 0 0 |[Ayf
(Criterion)
rg%on |H~12|2(¢12_12&]_&;)2+|H~36|2(¢36_36r/ﬁ_%)2
~ 12 ~ ~\2 ~ a2 ~ ~\ 2
+ H60| (¢eo_6om_¢o) +|H84| (¢84_84m_¢0) (5-7)
~ 2 ~ i~ 2 = 2 ~ ~\ 2
+ H_84| (¢_84—(—84)m—¢0) +|H_60| (¢_60—(—60)m—¢0)
~ 2 ~ ~\2 e 2 ~ ~\2
+ H—36| (¢—36_(_36)m—¢0) +|H—12| (¢—12_(_12)m_¢0)
[22] (Normal Equation) (5.7)

KEEIH

A=144{|H, "+ |H [ ) #1296 |Hog +|H o[ ) + 3600(|Heo "+ |H go|”) + 7056 |Hos|* +[H oo
B:lz(|H12|2_|H,12|2)+36(|H36|2_|H,36|2)+6o(|H60|2_|H,60|2)+84(|H84|2_|H,84|2)

C =[Hy|" +[Hag| +[Heo|" *+|Hga|* +|H gl +[H cof” +|H 56" +|H 1]

D =12(|Huof g ~[H 1] #12)+ 36(|Hasf s —[H o] #25) + 60([Heof tho —H of” 8.0 ) + 84(|Haef s ~[H " 85:)
E =|Hy|" o +|Hae|” B0 +[Hoo| dho +|Haa|* e +|Hosa|” Do +|H o] b0 +|Hose|” o6 +|H so| 400

determinant Det = A-C-B-B
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(5.8 determinant

Det determinant Det
(5.8) M 4 M 4
Pilots Pilots Long Preamble
(FCH) Data 1 l4m=2
Data 2 Pilots | =2
Data 3
Isum :3
(Data Sub-carriers)
(5.5)
«m  OFDM
Isum
OFDM
sum OFDM
I OFDM | > 1
(5.9
OFDM lom ICl
OFDM

(5.5)
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m ,avg —

¢0I,avg =

5.7.2

2 equal
~ -1 m
M -1,avg |—+r|n— v 2
) +4

01-1, ol

Dol-tag 70 | <l (5.9)

2
“ | _1 ¢0,| I >|
¢O,I—1,avg ) | + | ) = lequal

Channel De nt r-
FF “|Compantsaar. | laevelr Deod e
.. z A

((~ —~

Mi-1avg + 1M

, | <

O en-Loop
Pas- Track

572
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