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Lé:) The QPSK wave can be expressed as
s(t) = m.l(t) cos(2nfct) + mz(t) sin(Zufct).
Dividing the binary wave into dibits and finding m,(t) and mZ(t) for each dibit:
dibit ) 00 10 00 10
m () BT - /BT /BT - /T /T
m(t)  VE/T - VE/T - YE/T - VE/T - /BT

m (k)
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a- State the main differences between error correction block codes and convolutional codes
b- Draw both the encoder shift registers and the encoder state diagram of the convolutional
encoder with (nk.K)=(2,1,3)
¢- The previous encoder in part b is used to encode the following sequence 110010, What is

the output coded sequence?
d- Ifan error occurred in the received sequence of part ¢, explain how the decoder can
detect and correct this error,

Solution

&) gmcu{'\cg

Jor block codes,

- On the transmission end, each k-bit block of data is mapped into an
n-bit block (n > k) called a code word. The first K-bits represents data and
the remaining (n-k) represents check bits.

- block code process data in blocks of £ bits at a time

- useful when data are transmitted and received in discrete manner.

lor convolutional code,

useful when data are transmitted and received in a more or less continuous
stream

A convolutional code is defined by three parameters: », k, and K.

An (n, k, K) code processes input data k bits at a time and produces an output
of n bits for each incoming k bits. |

n and k are generally quite small numbers.

convolutional codes have memory, which is characterized by the constraint
Jactor K. In essence, the current n-bit output ol an (n, &, K) code depends not
only on the value of the current block of k& input bits but also on the previous
K - 1 blocks of k input bits.
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State diagram
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Encoder
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— Input bit = 0 4 i
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to encode the following sequence 110010, we use the state diagram

= Input Previous state Neat state output
0 00 00 00
1 00 k7 I
0 10 o 01 10
0 01 ' oo } 11
| i oo T 10 11
B | 10 [ 01

Then the output sequence is N{.\ h\f\}\ 3\ N \ & S }“

011111101100 S
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For direct sequence spread spectrum (DSSS), each bit in the orizinal signal 1s repre-
sented by multiple bits in the transmitted signal, using a spreadi g code. The spread-
ing code spreads the signal across a wider frequency band in dir«-ct proportion to the
number of bits used. Therefore, a 10-bit spreading code spreads the signal across a
frequency band that is 10 times greater than a 1-bit spreading csde.

One technique for direct sequence spread spectrum is to combine the digital
information stream with the spreading code bit stream using an e <clusive-OR (XOR),
The XOR obeys the following rules:

O0@0 =0 0Bl =1 180 = ] & =0
' Datainput A [ 0 | 1 l 0 0 1 0 1 1
| I e
! ot S, 2
|
= | Locally generated
?:E“ PN bit stream Of1 1{0[1[{0 0f1l0f1 llollyl)l] 1‘01110 1[0 Oll IIO[IOB]'_D—UE
A | T, -
. !'1: i
{

Transmitted signal ?’1 1’0 01 1’0 01 1lu|1‘011 1 1|u]1 000 1‘{1 ! zlu 1 z’n
L C=AEB .
| Received signal C nt; 1‘0 u|1 1’0 0|1 1[0]1|u|1 1 1’0!1'0 0 0[1 1 1|0[1 1'{]1 1o

5 Locally generated
£/ PNbit stream
B1  identicaltoB [oll 1|0M0 0[1|0|| 1|0[1|o|1 1‘0[1,0!1’0 0{1 1[u|1|0 n] Ia Ul.l
% | above
|

| Data output |
f_ A=CdB 1 0 . 1 0 ] 1 0 | 1 1
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| e(r) !
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(b) Spectrum of pseudonoise signal

(¢} Spectrum of combined signal



