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Combining techniques

«Selection 12
« EGC (Equal Gain Combining)
« MRC

=

(Maximal Ratio Combining)
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. Seleptzion Dhiﬂversity

SELECT MAX

i

R,(BER) = [ R,(R.)- p,(R,)dR,
whereP, (R,) : Prob. of error at SNR=R,
p.(R,) : pdf of SNR for selection diversity

1 R
PR :R—oexp[‘R—o]

mean signal power/branch
mean noise power/branch

where R, =
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Find the PDF o RS
F, (x)=P[X <x]

F, (X) :j_xoo f(t)dt

f (x)= ng)fx)

P[R<R] :IORSRiexpE—REde :1—exp£—%]
0 0 0

M
P[R.R,,....,Ry <R] :{1—exp(—&j}
I:20

M -1
p[R]:dP[Rl,RZ,...RM gRS]:M exp R 1 exp R
; dR, R, R R

0
M1
E[Rs]:sz ) p[Rs]dRs - ROKZ_;E’

— R, Mean SNR at the output of the selector ________________
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« MRC ( Maximal Ratio Combining )

— kth antenna : envelope 7,
gain a

— Combined signal envelope:
M

Ik = a,
k=1

* cophasing

— Combined noise power =N =N>a’

N: Noise power per branch
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— Combined signal SNR = Ry
_(R) 1
2 N,
_l(zakrk)z <lzakzzrk2
2 N>a’ 2 NDa’

At a, =rﬁk, SNR is maximized

2GR e s
Ro= 3 NZEU -3 2R
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— Find p(Rg), given p(R;)

1 R,
P(R) = R—OeXp[—R—Oj

D () =E[e! | = j: p(R)e!“?MdR,

— wiexp[_&]eijidRi
R

© RO 0
B 1
1- joR,
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- For BPSK

Pb( MRC system) — JOPb( R) pRR ( R)dR

1-u

M -1

k=0

where u =

<l

Ry

1-u
4

1+ R,

2

T
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Total Aug. SNR/bit (dB)
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« EGC ( Equal Gain Combining )

— Combined signal env. r.=>r,
k=1
— Combined noise power =N-M

( N : Noise power per branch)

=R, (2 rk)2

- SNR T2NM 2NM
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wrno=r;-r,. (r,and r, is independent)

=R, +(M —1)(%}&0

2
(r_)z (\/f\/mean signal power per branch)
k

" 2N 2N

_ RO(1+(M —1)%)
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Time diversity

Data ; 111222333 se¢ <> ]2 coe] see] oo

| 1]
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Interleaving

DATA SOURCE CHANNEL INTER

SOURCE > CODING > CODING " LEAVING » MODULATION —»  CHANNEL

* Process of rearranging the ordering of a sequence
of symbols in some one—to—one deterministic

manner.
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* Block interleaving

»

A
S| S,

SW

—1)W +
v

Tx data sequence :

Tx delay :
Rx delay :

Total delay

~ 2WD

S1’SW+1’82W+1"'
W(D -1)+1~WD
D(W —1)+1~WD
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.S6S.,S,...S,,

S,S,...

N S © © o
v v v O U

Example:
0

- oo 1. ~ o
v v v v O
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 Diagonal Interleaving

Tx data sequence:

X2YoX3Y1¥Y240
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