
15.247(e) Processing Gain Requirement

1. Theoretical Processing Gain Calculation

The theoretical processing gain of the 12bit spreading BPSK system is calculated as follows;

Processing Gain = 10Log(Spreaded data rate / Unspreaded data rate)

                = 10Log[(12 Chip/bit x 100Kbit/sec) / (100Kbit/sec)]

                = 10Log(12)

                = 10.8 dB

2. Measurement of the Processing Gain

Following method is specified to measure processing gain by FCC. The detailed are in FCC

Public Notice FCC97-114. This involves transmitting a CW jammer in the RF passband of the

system and measuring the jammer to signal ratio (Mj) required to achieve a certain bit error rate.

The jammer stepped in 50 kHz increments across the entire passband and in each case the Mj to

achieve the desired bit error rate is measured. The Mj is measured at the RF input to the system

under test. The lowest 20 percents of the Mj data (in dB) are discarded. The processing gain can

then be calculated as follows:

Gp = (S/N)o + Mj + Lsys

Where, Gp is the processing gain, the (S/N)o is that theoretically predicted for the system under

the test to achieve the desired bit error rate, the Mj is the lowest value (in dB) in the remaining

data set and Lsys adjusts for non-ideal system loss. Lsys can not be greater than 2 dB.

When the reference bit error rate for DBPSK is specified as 10^(-3), the corresponding (S/N)o is

8.0 dB. The system loss Lsys is maximum 2 dB. Therefore, the processing gain Gp is expressed

as follows;

Gp = 8 (dB) + Mj + 2 (dB) = Mj + 10 (dB)

3. Processing Gain Measurement Test Set-up

The test set-up is shown in Fig.1. The facsimile equipment and cordless handset are configured

to measure the Bit Error Rate (BER) through signal translation adapters and serial ports of a

personal computer. A software utility program (FCCVP4105.exe by Conexant) is used to

configure the test mode, establish the link between the facsimile equipment and cordless

handset, and monitor the results. The BER test is displayed on the monitor. The strength of the

received signal entering at the receiving antenna port of the unit under test is derived from the

signal strength of the transmitting unit. The jammer signal, which is generated by an SG, is

combined with the signal from the facsimile equipment in a directional coupler and is output to

the RF input of the cordless handset.



4.  Measurement Procedure

Setup the measurement configuration as shown in Fig.1. Where, Fig.1 shows the measurement

setup for the cordless handset. The input level at EUT is monitored by a spectrum analyzer using

a directional coupler.

1. Set the RF input signal of EUT (handset in Fig.1) at a signal level, S in dBm.

2. Increase the jammer signal level at EUT while monitoring BER such that the BER is equal to

the reference BER, 10^(-3). This jammer signal level at EUT is recorded as Jamming signal

level, J in dBm.

3. Increment the jammer signal frequency in steps f 50kHz and repeat step 2.

4. The jammer to signal ratio, Mj are calculated as (J – S ) in dB.

5. The processing gain, Gp are calculated as (Mj + 10) in dB.

6. Discard 20 percents of worst Gp data and determine the lowest processing gain, Gp in

remaining 80 percent Gp data.

5. Results

Facsimile equipment: Gp = 15.4 dB

Cordless handset: Gp = 13.85 dB

This system meets the FCC requirement of the processing gain.

Result : PASS








