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Example 12.1: The stations on a wireless ALOHA network are a maximum of
600 km apart. If we assume that signals propagate at 3 x 108 m/s.
1- Find maximum propagation time (tp)
Solution:
Tp = (600 % 10"3)/(3x10"8) =2 ms.
2- Find the value of Tg for different values of K .
(Tg=RxT,0rRxTp,)
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Example 12.2: A pure ALOHA network transmits 200-bit frames on a
shared channel of 200 kbps. What is the requirement to make this frame
collision-free?

Solution:
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This means no station should send later than 1 ms before this station starts transmission and

no station should start sending during the one 1-ms period that this station is sending.

Example 12.3: A pure ALOHA network transmits 200-bit frames on a
shared channel of 200 kbps. What is the throughput if the system (all
stations together) produces

a. 1000 frames per second  b. 500 frames per second

c. 250 frames per second.

Solution:
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Example 12.4: A slotted ALOHA network transmits 200-bit frames on a
shared channel of 200 kbps. What is the throughput if the system (all
stations together) produces
a. 1000 frames per second b. 500 frames per second
c. 250 frames per second.
Solution:

The frame transmission time is 200/200 kbps or 1 ms.

a. If the system creates 1000 frames per second, this is 1 frame per

millisecond. The load is 1. In this case
S =Gx e or S =0.368 frames per frame-time

b. If the system creates 500 frames per second, this is (1/2) frame per
millisecond. The load is (1/2). In this case

S =G x e ©orS=0.303 frames per frame-time

c. If the system creates 250 frames per second, this is (1/4) frame per
millisecond. The load is (1/4). In this case
S=G xe SorS=0.195 frames per frame-time



Examole 12.5: A network using CSMA/CD has a bandwidth of 10 Mbps.
If the maximum propagation time (including the delays in the devices
and ignoring the time needed to send a jamming signal, as we see later)
is 25.6 us, what is the minimum size of the frame?

Solution:

The frame transmission time is T_ =2 X Tp = 51.2 ps.

This means, in the worst case, a station needs to transmit for a period of 51.2 ps
to detect the collision.

The minimum size of the frame is 10 Mbps x 51.2 pus = 512 bits or 64 bytes.
This is actually the minimum size of the frame for Standard Ethernet.

Code-division multiple access (CDMA):

Let us assume we have four stations, 1, 2, 3, and 4, connected to the same channel.
The data from station 1 are d1, from station 2 are d2, and so on. The code assigned
to the first station is c1, to the second is ¢2, and so on. We assume that the assigned
codes have two properties.

1. If we multiply each code by another, we get 0.

2. If we multiply each code by itself, we get 4 (the number of stations).
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We follow these rules for encoding: If a station needs to send a 0 bit, it encodes
it as —1; if it needs to send a 1 bit, it encodes it as +1. When a station is idle, it
sends no signal, which is interpreted as a 0. These are shown in Figure 12.25.



Data bit 0———> -1

Data bit 1——>+1
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Example 12.6: Find the chips for a network with
a. Two stations b. Four stations

Solution:

WN WN
W, = [+1] Wy = -
Wy Wy

a. Two basic rules

W, = +‘I1 +1 +1  +1  +1
+1 -1 +1 -

_ W, =
+1 +1 +1 +1 1 1

W, =
+1 1 +1 -1 1 +1

b. Generation of W, W,, and W,

We can use the rows of W> and Wyin Figure 12.29:

a. For a two-station network, we have
[+1 +1] and [+1 —1].

b. For a four-station network we have
[+1 +1 +1 +1], [+1 —1 +1 —1],
[+1 +1 -1 —1], and [+1 -1 -1 +1].

Example 12.7: What is the number of sequences if we have 90 stations in
our network?

The number of sequences needs to be 2™. We need to choose m =7 and N = 27
or 128. We can then use 90 of the sequences as the chips.

Example 12.8: Prove that a receiving station can get the data sent by a
specific sender if it multiplies the entire data on the channel by the
sender’s chip code and then divides it by the number of stations.



Solution:

Let us prove this for the first station, using our previous four-station example.

We can say that the data on the channel
D=(di-ci+d2-Co+ds3-C3+ds- Ca).

The receiver which wants to get the data sent by station 1 multiplies these data

by ci.

D-cy=(dy-ci+dy-cy+dy-c3+dy-cy)-c

=dl‘Cl‘C1+d2‘(?2'(71+d3'C3‘Cl+d4‘C4‘Cl
=d|XN+dr, X0+ d;x0+dyx0

When we divide the result by N, we get d: .



