15.247(e) Processing Gain Reguirement
1. Theoretical Processing Galn Calculation
The theorefical pracessing gain of the 12bit spreading BPSK syslem is calculated s follows;
Processing Gain - 10Luy Spreaded data rate / Unspreaded data rate)
= 10Log[{12 Chipibit x 100Kkilfsec) / (100Kbitsac)]
= 10Log{12}
=10.8 dB

2. Measurament of the Pracessing Gain
Foliowing method is specifiad to measure processing gain by FCC. The detailad are in FCC
Public Notice FCCY7-114. This involves transmitting a CW jammer in the RF passband of the
system and measunng the jammer to signal ratio (M)} required to achieve a certain kit error
rate. The jammer stepped in 50 kHz2 increments across the entire passband and in each case
the M] ko achieve the desired bit error -ate is measured. The M| is measured at the KF input to
the system under test. The lowest 20 percents of the Mj data {in oB) are discarded. The
processing gsin can then be calculated as foliows:

Gp = {S/No + Mj + Lsys
Where, Gp is the processing gain, the (S/M)o is that thearelically predicted for the systemn
under the: test to achieve the desired bit arror rate, the M) is the lowast valug {in dB) in the
remaining data set and Lsys adjusts for non-ideal system boss. Leys can not be greater than 2
dB.
When the reference bit error rate for DBPSK is specified as 104-3}, the corresponding (S/MN)o
I3 .0 dB. The system loss Lsys is maximum 2 dB, Therefors, the processing gain Gp is
exprassend as [ollows;

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

3. Processing Gain Measurement Test Set-up

The lest set-up is shown in Fig.1. The facsimile equipment and cordless handset are
configured to measure the Bit Error Rata (BER) through signal translation adapters and serial
ports of 2 persenal computer. A software utility program (FCCYP4105.exe by Conexant) is
used to configure the test mnde, astablish the link between the facsimile equipmant and
cordless handset, and monitar the resulis. The BER test is displayed on the monitor. The
strength of the received signal entering at the receiving antenna port of the urit under test is
derived from the signal strength of the transmitting unit. The jammer signal, which is generated
by an 545, is combined with the signal from the facsimile equipment in a directional coupler and
is cutput to ihe RF [nput of the cordless handset,



4. Measuramsnt Procedure

Setup the measurement configuration as shown in Fig.l. Where, Fig.1 shows the
rreasurement setup for the cordless handset.

1. Setthe RF inpui signal of EUT (handzet in Fig.1) al a signal level, Sin dBm.

2. Increase the jammer signal level at EUT whils monitering 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, 4 in dBm.

increment the jammer signal frequency in steps T 50kHZ and repeat step 2.

The jammer to signal ratio, Mj ars caloulated @s (J -5 ] in dB.

The prozessing gain, Gp are caloulated as (M) + 10) in dB.

Discard 2} percents of worst Gp data and determing the lowest processing gain, Gp in

;= th ko

remaining 80 percent Gp data.

5. Results

Baze Staion: Gp =17.70 dB
Cordless handset;: Gp = 17.07 dB

This sysiem meets the FCC requirerent of the processing gain.
Fesult : PASS



Test Result of Processing Gain
Madel : EB-HC1 Hase

200274/5

Tast CH:

Jammer F Signal Lavel SG Level Ml /S Process Gain
2450300 -64.10 -420 22.10 3210
213,850 —fid.10 =418 20,20 4020 |
430,900 =fi4.10 -470 1710 2ran
24730 880 -E4.10 =504 13,20 2320
2440 00 -E4,10 e 11.40 2140
2440.050 =64, 10 =525 11.60 21560
2440.1 00 —tid4.10 —hZ4 1.6 21.60
2440.150 -E4.10) 527 1140 2140
2440 200 =410 -7 19,40 214
2440250 =84.10 ~51.8 1030 20.30
2440.300 ~54.10 ~54.4 3 70 19.70
2440500 54,14 =56, 1 3.0 18.00

| 2440550 —§4.10 -54.9 5.20 19.20
2440600 —fid, 1) —Gd ) 10.40 20,40
2440.650 54,10 —53.9 10,20, 2020
2440100 —54, [} =hd0 13.10 _ 210
2440, /50 i AL -52.2 11.30 2030
2440800 -6 10 =181 11,70 24 .70
2440850 —fid 10 —l848 15,30 25.30
2440800 —Gd.10 =541 10,00 2000
2440850 -6 10 —54.7 3.40 18,40
2441 000 —6d 11 —ahh 4 G0 1B.60
2441050 =54.10 —35.4 870 | 18.70
2441400 =G4.10 —5f.4 il 1770

| 2441.450 5410 ~54,7 .40 1840
2441 500 —§4.10 534 10.20 20.20
2441 560 —54.10 =517 1240 23,40
2447 600 =64.10 =h0a 13.20 23.20
2141650 =654 10 —45.4 15.20 2620
2441.700 —64.10 -4£.7 1540 2540
2441750 =64.10 1.7 13.40 £9.40
2441 800 =611 =117 20.40 4040

unit _dBm dB oE

TEST REESULT Procwemasing Gailn:

21

17. 78dD




Test Result of Processing Gain 20027475

Medel: BB-HC1 Hancset Tast CH: 21
| _Jamemer B[ Signal Lewe] | 86 Leval MilJ/ &) Process Gain
2434 400 —td.17 —d4h.2 2287 427
2430 850 -Gh. 17 -48.0 2017 047
2439.800 —G8.17 —id.2 1407 2487
2439450 -G8.17 ~53.3 1447 2447
2440000 —6a.17 541 1407 407
2440050 -68.17 568 | 1147 9137
2440100 —68.17 =578 047 2087
24401 50 =-63.17 =580 1017 17
2440.200 -68.17 —57.8 1037 2037
2440 230 =G3.17 —578 .27 20.27
2440.300) —63.17 —5d.4 9757 19,77
2440350 —G3.17 —G0.2 7.07 17.97
2440.400 —G8.17 —£0.7 47 1747
2440450 —G&.17 —£1.0 A7 17,17
_zaosw | 68,17 51,1 17.07 |
2440 650 M
2440850
2440 500 ~68.17 =582 £87
2440950 —58.17 -58.7 847
2441.000 -68.17 =58.9 9.27
2141050 -GAH.17 ~58.5 257
2441100 —64.17 —a49.7 247
44

2441 3450 —~BE17 =600 8.17 18.17
2441.400 -6&.17 —i).4 1.7 17.37
2441 450 —68_17 =539 8.27 18.27
2441.500 —G8.17 =587 947 1547
241,550 —hig.17 -50.4 877 18.77
2441600 -68.17 =58.0 10.17 2017
2441 66D -58.17 -5 11407 21.07 |
2441700 —6§.17 -534 14.77 24.77
2441750 -G58.17 -539 1427 2427
244 | 800 653,17 =433 22.97 22 97
uriit dBm B dE

TERST PESULT  Procoassing Galn:17, 0748
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