PROCESSI NG GAI N MEASUREMENT

1.1 Measurenent Setup

Figure 1 shows the setup for measuring the processing
gain of AirEzy2405 eLAN Wreless LAN. A Transmtting
Conmputer A and a Receiving Conputer B are used to execute a
Bit Error Rate (BER) Testing Conputer Program The BER is
determ ned by repetitively transmtting a testing data file
from Conputer A to Conputer B. At Conputer B the received
data file is conpared with a pre-stored version of the
testing data file to conpute the bit error rate. An HP
8648C Signal Generator is used to generate interference or
j anm ng si gnal

Data signal fromthe Transmtting Conputer is sent to
the Transmtting AirEzy2405 eLAN Wreless LAN unit for
nmodul ation. It is then conbined with the interference
signal fromthe Signal Generator through a equal power (3
dB) conbiner. The conbined signal is fed into a Receiving
Ai rEzy2405 eLAN Wreless LAN, the Device Under Test (DUT),
for denodul ati on, and the denodul ated signal is sent into
t he Receiving Conputer for Bit Error Rate conputation

1.2 Measurenent Procedure

The data signal level at the input of the Receiving
Ai r Ezy2405 eLAN Wreless LAN, point Pin Figure 1, is
determined. Wth Attenuator A set at 60 dB attenuation, the
data signal level at point Pis neasured to be -42 dBm

Then the Signal Generator is set at a certain CW
frequency between 2434.5 MHz and 2450.5 MHz. The
interference | evel at the input of the Receiving AirEzy2405
eLAN Wreless LAN, the DUT, can be varied by adjusting the
out put | evel of the Signal Generator.

The measurenent of processing gain is carried out by
adj usting the output level of the Signal Generator such that
the Bit Error Rate is maintained at no higher than 10°.

The interference | evel at the input of the DUT, the point P,
is then nmeasured. 1In the A rEzy2405 eLAN Wrel ess LAN
receiving chain a Surface Acoustic Wave (SAWIF filter which
has a nom nal 3-dB bandwi dth of +7.5 MHz centered at 280 Mz
(see Fig. 2) is used. Janm ng signhals outside the
2442.5+7.5 Mz frequency band will be heavily attenuat ed.
The nmeasurenent is performed from2434.5 MHz to 2450.5 MHz
at 50 KHz interval. The neasured interference power |evel

at point Pwith BER < 10°° at each frequency is shown in the
f ol | owi ng: B



Freq. Jamrer J/'S Freq. Jamrer J/'S

( MHz) Pover (dBn) (dB) ( MHz) Pover (dBn)  (dB)
2434.50 - 46. 4 4.4 2444.50  -47.2 -5.2
2434.55  -46.6 4.6 2444.55  -47.3 -5.3
2434.60 -46.8 4.8 2444.60 -47.3 -5.3
2434.65 -46.7 4.7 2444.65 -47.3 -5.3
2434.70 -46.6 4.6 2444.70 -47.4 -5.4
2434.75  -46.6 4.6 2444.75  -47.4 -5.4
2434.80 -46.6 4.6 2444.80 -47.4 -5.4
2434.85  -46.7 4.7 2444.85  -47.5 5.5
2434.90 -46.9 4.9 2444.90 -47.5 -5.5
2434.95  -46.8 -4.8 2444.95  -47.4 -5.4
2435.00 -46.8 -4.8 2445.00 -47.3 -5.3
2435.05  -46.9 4.9 2445.05  -47.2 -5.2
2435.10 -46.8 4.8 2445.10 -47.2 -5.2
2435.15  -46.9 4.9 2445.15  -47.2 -5.2
2435.20 -47.0 -5.0 2445.20  -47.2 -5.2
2435.25  -47.2 -5.2 2445.25  -47.2 -5.2
2435.30 -47.2 -5.2 2445.30 -47.3 -5.3
2435.35  -47.4 -5.4 2445.35  -47.1 5.1
2435.40 -47.4 -5.4 2445.40 -47.0 -5.0
2435.45  -47.4 -5.4 2445.45  -47.0 -5.0
2435.50 -47.4 -5.4 2445.50  -46.8 4.8
2435.55  -47.3 -5.3 2445.55  -46.9 4.9
2435.60 -47.3 -5.3 2445.60 -46.9 4.9
2435.65 -47.4 -5.4 2445.65  -46.9 4.9
2435.70 -47.4 5.4 2445.70 -46.8 -4.8
2435.75  -47.4 5.4 2445.75  -46.8 4.8
2435.80 -47.2 -5.2 2445.80  -46.7 4.7
2435.85 -47.3 -5.3 2445.85  -46.7 4.7
2435.90 -47.2 -5.2 2445.90  -46.7 4.7
2435.95  -47.3 -5.3 2445.95  -46.8 4.8
2436.00 -47.3 -5.3 2446.00 -46.6 4.6
2436.05 -47.3 -5.3 2446.05 -46.7 4.7
2436.10 -47.3 -5.3 2446.10 -46.7 4.7
2436.15 -47.4 -5.4 2446.15  -46.7 4.7
2436.20 -47.3 -5.3 2446.20 -46.7 4.7
2436.25 -47.4 -5.4 2446.25  -46.8 4.8
2436.30 -47.3 -5.3 2446.30 -46.8 4.8
2436.35 -47.3 -5.3 2446.35 -46.8 4.8
2436.40 -47.3 -5.3 2446.40  -46.9 4.9
2436.45  -47.4 -5.4 2446.45  -46.7 4.7
2436.50 -47.4 5.4 2446.50 - 46.6 4.6
2436.55 -47.4 5.4 2446.55  -46.7 4.7
2436.60 -47.4 5.4 2446.60 -46.7 4.7
2436.65 -47.3 -5.3 2446.65 -46.7 4.7
2436.70 -47.2 -5.2 2446.70 -46.7 4.7
2436.75 -47.2 -5.2 2446.75 -46.7 4.7
2436.80 -47.2 -5.2 2446.80 -46.7 4.7
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1.3 Determnation of Processing Gain

Let the required theoretical signal to noise ratio for
achieving a certain BER, say 10°, in a non-spread-spectrum
receiver be SNRN and that for achieving the same BER in a
spread-spectrum recei ver be SNRS, the processing gain G
achi eved by this spread-spectrumreceiver can be conputed
using the follow ng fornmula:

G = SNRN + L -SNRS (in dB)

where Ls is the system |l oss due to the difference between a
practical system and the ideal system such as the non-ideal
filter characteristic.

Ai r EZY2405 eLAN Wrel ess LAN uses DBPSK Mary Bi -
Ot hogonal Keying (MBOK) nodul ation schene that converts
each 4-bit synbol into an 8-bit chip sequence and transmts
each sequence through the RF channels. It is known that the
theoretical signal to noise ratio required to achieve a 10°°
BER for such a DBPSK receiver with MBOK nodul ation is 16.6
dBtY 12 The systemloss Ls for AirEzy-2405 eLAN Wrel ess
LAN is estimated to be approxinmately 2 dB.

The signal to noise ratio required by A rEzy2405 eLAN
Wreless LAN in the presence of a CWjanm ng signhal to
achi eved a BER < 10°° can be conputed by the neasured data
listed in the preceding section. The data signal |evel at
the input of the DUT is -42 dBm The | owest interference
power |evel for maintaining a BER of 10 , after the worst
20% data points being discarded, is -47.4 dBm The | owest
interference to signal power ratiois -5.4 dB

The Processing Gain is therefore

G = 16.6 +2 -5.4 = 13.2 dB
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Figure 1. Processing Gain Measurement Setup for AirEzy-2405 eLAN Wireless LAN.



