Lecture &:;

In Thes Leckure, we A'SCUSS Spme nied

L Syremd. Whin w2 Say e, we o nef
mean Thad Fhoge mmﬁm Aape begn

pncp duce) fe(,a»ila , b, o2 2ughasiza
Woe St Thod #eCr wge Loy betom s

ST mw%

ﬁw\m\? Foaa A hurquen wWe rneLauela

O(#‘DW FT'Q?OLW% @1\/\5?0’"" MLL»Q/* K/Qﬂdt-«a

| (o FOM )
- md( e Dwmcm Mulh'els Access
| (COMA) .

In xwua“@ ahed COMA ,wWe alss Aulle
(M»//g ) abeud oHEs meliiple Access
EMun«fuu?«m TOMA ame FD 4.



OFDM:
 In s Acanamissien 7{.&/%-’71&% we AiscaSied

30 dar, we as;wp/m-m,wlg charned

!m{wrm o Hs ANGN L, iR, & nptLa |
et Aistedod actolling B Gestion leo,
| Ros g memey (o whihe ) amd «dls i .
e Aamsitsd Sopnad. Thad o

%S-r"d

whoxe Y s T cecaived Slynad ot
A\ e n Mﬂ( Sa oA W ore Ao Sa”f.a,nq_j

and W%W ] A ad Ao

(mre oLCQ,uraJG—% At trws A= T ).
Tn ametlad word, we Huws oassumtd Aust

e chawned Aceids Ho $qnnd wnifoonly

el Ha Bes cnld ;(T-ﬁ-g}F«QOj"\l/-—Q 6§ s
Now (o SAB o 9% vish'on whice Ho ol

Ao ol et Aogreo S dopending s o
e Lo 4

e —



--C¥wa7mm¢«3 bame! cvor wWhich e 0 Ianamctisd.
I Such alase s lrg a0 He bandirdhe
&7{ e %'?rnoua 1 Smadl, 02 Can aSsume Kook
W&J W of Ho Stonall Aave gone
M%(Wﬁ/ﬁ Heo Saws hoaneel fmdaa_,,,rmw
ws&%« gl wp o] weaéjc:u&r—eaf Lliﬁ(&—r

S RS SOy S
I f [ I I
I I ! I I
———t e —f A b e~ — e e ——
I I i f |
I | I I
e —— At -+ A}
I I f
I i |
= -ttt ———f————+
=l ; : I I
! i
5 F=—m == —— = —]
5 I i | i i
& [ J i I
@ — ==t ————
i ! } [
I i I |
N e s B -
I I I I !
I I t [ f
T T T T T
f I i I I
i I I I I
T T YT T T T
I [ [ i I
0 | | | I I |
—40 30 20 —~10 0 10 20 30 40

Frequency (MHz)
Example amplitude spectrum of wireless LAN chanmel.

kY e benduid e s Loy Cuidsbnl

éx?,,\,(/?) Hown W&d foeccd 5 sf The 5)@10*\““4"

are Mreated d/%@(&j% Tn Such a Case, H

o o @—p@ﬂ !/(.Qét 4 bhreste Hra Astal Sinall

Spe cium ity Smaller Chienles and Acansmit
g =5

e ——



250 kHz
Symbol

Rate
bio g« 30
12 MHz %
16-0AM o
Incoming Symbal g exp{j2zfot)
Data | 16-0am | Rat = -
Modulator g 3(2) Muiticartier
48 Mbp F 2 z)-—> —
S
N expli2afit) :
by,47 % S47() . :
exp{j2nf7t) ] i

Tlustration of conceptual OFDM modulation process.

- Thook n e svoc el mocdidied w0 o afroum
wﬁrb van,a{ Sub Symbols reduleated e~
a%ﬂf-emi Sb— CCAATMS;I €.,

s (4 1= ?f S, ()
no 0
o d?.i’fﬂgnt

3, m,.bkm;ou KT)E S DT KT

| zp(;r) w &LW;@ SWaping Wau-a»fe«m

| ..bv_, W —/z;. ik GAM swb—af wh Fma N1
o : b 2H&, 1
e~ A e @ a,«,J Hon Ho v ext

_./‘Dw{‘i” 7‘13»@9.33-/& o #(MJ.
3

erb—— e



mam,mﬁ%, o Cam bz o Hen oo

| Sr;e/— RL[S(:H grrtte? ]

Nt Aot e tiech §W}w/ pedod HArwe
4 @Am Sumbol S cpe A cananillod cn/

Cewch @AM Symbo) veprsety @ bl .
$9, G ox4 =192 kit are AcarmmiBlecd

wea?h %bﬂ/ ,jaﬂ_ﬂ@a(-

T e

C No, aSfumg B e T Sccend < ol ciforiad
.(/3 %VIM ow'(; M ;{-.m_sz:wS‘}MS A '""MT

m.—a,)ﬁ;n-,m-l . (T
R '-N o N dm"‘”
S ()= ST M

B4 en et e Drscects Fowetar T

L (DFT ) ewed wecse DFT (IDFT)

DFT: b, = E B, expi{—j2nmniM) n=0,1,...,
. ‘ s
M—1
. IDFT: Bm:ﬁ—JZb,,exp P2amniM)  m=0,1,..., M—1
: n=0

we obecye teat S (EI) L e faverse

ctffw ?/( T‘(W % Rs— Seqlemle {buma

——

}n m :dj,/"'“//”"')



Boased sn 7o, we Can obcaw H#s béokwagrm
m{ 719-» )a‘rwW:@&f W cecolver 6f HKa
OFDM  aw OQ‘D[ JSTE

EECSE.
= L |
3 >
] ] -
Input Forward Serial- 64-point . Parailel- Digitai- )
binary Error- 16-QAM fo- . inv‘e’rse fo- t0- Transmitte
data carrection 27 Modulator ? parallel FET * serial > analog > signal
. stream Encoder Converter 47' Converier Converter
‘ FT =
] |
+
36 48 12 Subcarriers 250 Data stream
Mbps Mbps MHz 250 kHz kHz 16 MHz
{a}
e el
fape [
Analog- : . Parallei- Forward Estimate
; Received io- CET 64;;_‘}'“ Lt lst')QAM error- of origin
signat digital > to- . algorithr . serial ? del-t = carrection binary
; . Converter parailel . o | . Converter moduiaior decoder data strea
Converter . .
. .
] [t
[ [
(&

Block diagram of (@) OFDM transmitter, and () OFDM receiver.

The 4G Stawdderd LTE ( Lovg Terw Evotadion)
—_zwas- OFDM cmgl alSp OFDmp  (oxthogomal
-‘:'c?r’ﬂqwb'\‘zj of,n/nswp—n ,,h,u_ﬂ)a,@ ij) Trs TU
bvvad cant (Fandard DVBTalsy wses OFDM.
Tle FFET Size o &ither 2he (2024) oc § k|
DVB-H  (DVR For Aandheld alse ccses
4l FFT. The trumplo gpoen cn Zhes
o o

e




W Access Schames
In o Comminc cafiom Sys¥em , Here cwre wnouny
paics er{ teansmitter /recaivers ComminnceSin g
il each offar Simuluncously. Tacafore,
Mo Communicalon Ce§pences fave b b
ALvided Lotwesn Ha difpecent whers.
 This s 490‘/‘67@/0@4’@ %dw/cw Hoo Clysn
&’ﬁ per He oauy Lwrrdem oy Satallite )
Gomvitws cadbtons  whare all asers W' liea s
4 gamg,mq,pbw . Tlare are WQ«J W etey g @-{

},g 5b—w(CQ—- ﬂmom vua, Tl ioad 1IC 6nQ5 Ar<

.. +r-e7(u,v\(,3 DJt/tsm—r\ Mu,&‘f—-@, Accaess
- (FOm#)

- Tiw\g, D 1visron Multple Accass (THMA/
_ Gl Diy) son Muliiphe Aq_e_;;-(cg)mg)

g-9

—————



i

o

ﬂic.gh\&gﬁ—k Access SM:

- Fomp

_epmnA
Eh,.ﬂ___-‘ﬁ ¥

PRl

=

:gl.k/-////'// |

A

RAVM-'A?[/Q -. i-fgmx\_ﬁn_,“bﬂm ot A caie Zﬁ_ssdz %ﬂ
_ A ave. (s A atbe rgr:(}., = %«Mgﬂ'ﬁ"‘“‘ "“:C“
.’?){-"S:k.‘('.’MAA%L-—{—z-ﬂ-&-&r_-a{ ;f[-abci‘b I\j'l.% .- A
_Apmap: |
T e L
. i
Z2RPAVS
/)1
i
» ARANA
i VN .
Ts, TS5y 153 A4




510

———

e

f M{w..,a&aaaﬂ_r_—.;;tz.x_,:zn1;%ﬁ.%;tﬁm@mmx-w—m

Ram. g2 from= § LB‘,BL )

Als e AV M;f &}@,_,Qgr,g& w@_‘é—wjﬁ—e_p;«-’w .

< s‘\-fﬁ— %M%_&Mmtm_m_

, | LY WQWMW Rea e-w" "

(oo
LWM—W‘P M
Iy}
izl 13 r_j E

] i }

L

‘\’)
T

.1 L——.Z'\ i“ z or o

F CD, éé Qas.l;a_ 'Dr V1S ) pw /ﬂw@*w—& Access (SS )

A% ¥ : -
all @_}Mwﬂgj% (452 Ww _Sperenct in

Cg;piaz/_\ .

p y -

Cy.5S

_ DS - 55 (usually c«ﬂw CD M2

wlhrwnd FH 5 «lop COME.



—

i

Pseudo-noise (PN) Sequences

FEEDBACK LOGIC

F

M

Stage Stage Stage N Stage | | -
1 2 i m | PN sequence
: —%  ouiput’

A 4

Clock

Figure 5.48
Block diagram of 2 generalized feedback shift register with m stages.
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Block diagram of a DS-SS system with binary phase madulation: (a) transmitter and (b) receiver
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