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• Diversity & Combining techniques

• Space diversity

• Time diversity

• Interleaving

Contents
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Diversity

(ANT1)

Power

(ANT2)

Power

• Spatial

• Frequency

• Time ( Temporal )

• Polarization
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Combining techniques

•Selection

• EGC (Equal Gain Combining)

• MRC

(Maximal Ratio Combining)

..........

1 2 M
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SELECT MAX

..........

1 2 M
• Selection Diversity
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Prob. distribution of SNR Rs for 

M branch selection diversity



K.B.Lee 8

• MRC ( Maximal Ratio Combining )

- kth antenna  : envelope rk

gain        ak

- Combined signal envelope:

* cophasing

- Combined noise power

N: Noise power per branch
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- Combined signal SNR = RR
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- Find p(RR), given p(Ri)
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- For BPSK
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Prob. distribution of SNR Rs for M branch MRC
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• EGC ( Equal Gain Combining )

- Combined signal env.

- Combined noise power =N·M

( N : Noise power per branch) 

- SNR
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Time diversity

time

Power
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Interleaving

• Process of rearranging the ordering of a sequence

of symbols in some one-to-one deterministic 

manner.

DATA

SOURCE

SOURCE

CODING

CHANNEL

CODING

INTER

LEAVING
MODULATION CHANNEL
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• Block interleaving

1S WS

1WS 

........

( 1) 1D WS  

2S
3S

W

D

Tx data sequence : 

Tx delay : 

Rx delay :

Total delay

1 1 2 1, ,W WS S S 

W D WD  1 1b g
D W WD  1 1b g
 2WD



K.B.Lee 19

Example:
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• Diagonal Interleaving

z z z z0 1 2 3

y y y y0 1 2 3

x x x x0 1 2 3

Tx data sequence:

x y x y y z2 0 3 1 2 0


