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4.6 Transmitter Radiated Emissions in Restricted Bands
FCC Rule 15.205

Radiated emission measurements were performed from 3¢ MHz to 40,000 MHz. Spectrum Analyzer
Resolution Bandwidth is 100 kHz or greater for frequencies 30 MHz 1o 1000 MHz, 1 MHz - for frequencies
above 1000 MHz.

The EUT is placed on the wooden turntable. 1f the EUT attaches to peripherals, they are connected and
operational (as typical as possible). During testing, all cables were manipulated to produce worst case
emissions. The signal is maximized through rotation. The antenna height and polarization are varied during
the search for maximum signal level. The antenna height is varied from 1 to 4 meters.

Radiated emissions are takern at three meters unless the signal level is too low for measurement at that distance.
If necessary, a pre-amplifier is used and‘or the test is conducted at a closer distance. All readings are
extrapolated back to the equivalent three meter reading using inverse scaling with distance.

Data is included of the worst case configuration (the configuration which resulted 1n the highest emission
levels). A sample calculation, configuration photographs and data tables of the emissions are included. All

measurements were performed with peak detection unless otherwise specified.

Field Strength Calculation

The ficld strength is calculated by adding the Antenna Factor and Cable Factor. and subtracting the Amplifier
Gain (if any) from the measured reading. The basic equation with a sample calculation is &s follows:

FS=RA+AF +CF - AG
where FS = Field Strength in dBuV/m
RA = Receiver Amplitude (including preamplitier) in dBpv
CF = Cable Attenuation Factor in dB
AF = Antenna Factor in dB
AG = Amplifier Gzin in dB

[n the following table(s), the reading shown on the data table reflects the preamplifier gain. An exampie for
the calculations in the following table is as follows:

FS=RR+LF

where FS = Field Strength in dBpV/m
RR = RA - AG indBuV
LF =CF + AF in dB

Assume a receiver reading of 52.0 dBuV is obtained. The antenma factor of 7.4 dB and cable factor of 1.6 dB
is added. The amplifier gain of 29 dB is subtracted, giving a field sirength of 32 dBuV/m. This value in
dBpVim was converted to its corresponding level in pVim.

RA = 52.0 dBpV

AF= 7.4 dB RR = 23.0 dBpV
CF= 1.6dB LF= 9.0dB
AG =29.0dB

FS = RR + LF
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FS =23 +9=32dBpV/m
Level in pV/m = Common Antilogarithm [(32 dBuV/my20] = 39.8 uVim
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Configuration Photograph
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Configuration Photograph Continued)
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Test Result

The data on the following pages list the significant emission frequencies, the limit and the margin of
compliance.
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Intertek Testing Services

Radiated Emissions lest Data

Company: Western Multiplex Corporatrion Model #:

27750 Standard_ FCC § 15.247 (R.B.)
EUT: U-NII Radio FCCID: HZB-U53-45 Limits_ 11
Project #: J20033825 Test Date:  December 10, 2000 Test Distance_ 3 meters
Test Mode: Tx @ 5275 MHz, DFPD 1-52 Antenna Engineer:  Xi-Ming Y. Duty Relaxation 0 dB
Antenra Used Pre-Amp Used l (>atle Lised I Transducir Liseéd |
; |
Number: 14 [ 21 T e | i - T LT T 'I"f_'i R .
Model: EMCO 3160-9 | 315010 |AFT18855) ACO/M400 Mong NPS366 | MNone | None Mone |
3115 .
N e — L
Frequency | Reading [ Detector [Ant.] Amp. | Ant. Pol. [ Ant. Factor | Pre-Amp [Insert. Loss|D.C. F. Net  [Limit @3m[ Margin
MAZz dB{pv) PIAIQ | # | # HIV dB(1/m) dB dB dB  [dB(pVim) [ dB(uV/m) | dB
1.06E+4 37.2 Peak 14 | 10 \ 39.8 39.5 7.0 0.0 44.5 74.0 -29.5
1.06E+4 27.0 Ave. 14| 10 \ 39.8 39.5 7.0 0.0 343 54.0 -19.7
1.58E+4 36.5 Peak 14 10 H 42.2 38.4 8.7 0.0 49.0 74.0 -25.0
1.58E+4 27.0 Ave. 14| 10 H 42.2 38.4 8.7 0.0 39.5 54.0 -145
2.11E+4 37.0 Peak 21 13 \'% 40.3 23.3 10.2 9.5 54.7 74.0 -19.3
2.11E+4 27.2 Ave. 21 13 \' 40.3 23.3 10.2 -9.5 44.9 54.0 -9.1
3.17E+4 45.0 Peak 22| 13 H 435 259 0.0 9.5 53.1 74.0 -20.9
3.17E+4 35.0 Ave. 22| 13 H 43.5 25.9 0.0 -9.5 43.1 54.0 -10.9
[Notes: a) D.C.F.:Distance Correction Factor
b) Tnsert. Loss (dB) = Cable A + Cable B + Cable T .
c) Net (dB) = Reading -+ Antenna Factor - Pre-amp + Insert. Loss. - Transducer Loss - Diuty Relaration (trar smitter only).
d) Negative signs (-) in Margin colurin signify Tevels below the Timits. ™
e} All other emissions not reported are below the equipment noise floor which is at least 10 dB below the limits.
f) Measurements at frequencies above 19 GHz were made at T m distance




Intertek Testing Services

Radiated Emissions Test Data

Company: Western Multiplex Corporatrion Model #: 27750 Standard_ FCC § 15.247 (R.B.)
EUT: U-NIl Radio FCC ID: HZB-U53-45 Limits_ ' o
Project #: J20033825 Test Date: December 10, 2000 Test Distance_ - 3 meter
Test Mode:  Tx @ 5325 MHz, DFPD 1-52 Antenna Engineer:  Xi-Ming Y. Duty Relaxation 0 dB .
Anlenra Used Fra-Aump Usad Cable Used Transauciyr Lsed
Humber: o (I A | 22 J e Y PRV SRt U ) S ———
W EMCO ; 1600 F1E0-10 [AFTI8B5S5| ACCHA00 Mone I NPS366 Mone Mone N
3115
Frequency | Reading | Detector [Ant.] Amp. | Ant. Pol. [ Ant. Factor | Pre-Amp [Insert. Loss|D.C. F. Net  [Limit @3m| Margin |
MHAZ dBv) | PIAQ [ | # HIV dB(T/m) dB dB dB [dB{V/im) | dB(uV/m) | dB
1.07E+4 37.5 Peak 14 | 10 \ 39.8 39.5 7.0 0.0 44.8 74.0 -29.2
1.07E+4 273 Ave. 14 | 10 \'% 39.8 39.5 7.0 0.0 34.6 54.0 -19.4
1.60E+4 36.0 Peak 14 | 10 \ 42.3 38.4 8.7 0.0 48.6 74.0 -25.4
1.60E+4 26.0 Ave. 14| 10 \' 423 38.4 8.7 0.0 38.6 54.0 -15.4
2.13E+4 37.0 Peak 21 13 \ 40.3 233 10.2 9.5 54.7 74.0 -19.3
2.13E+4 27.2 Ave. 21| 13 \% 40.3 233 10.2 9.5 449 54.0 9.1
Noftes: a) D.C.F.:Distance Correction Factor

b) Insert. Lass (dB) = Cable A + Cable B + Cable C.

c) Net (dB) = Reading ‘+ Antenna Factor - Pre-amp + Insert. Loss. - Transducer Loss - Diuty Relaxation (trar smitter only).

d) Negative signs {-) in Margin column signify levels below the Timits.

e) All other emissions not reported are below the equipment noise floor which is at Teast 10 dB below the Timits.

f) Measurements at frequencies above 19 GHz were made at T m distance




Intertek Testing Services

Radiated Emissions Test Data

Company: Western Multiplex Corporatrion Model #: 27750 Standard_ FCC § 15.247 (R.B.) 1‘
EUT: Tsunami U-NII Radio S/N #: HZB-U53-45 Limits_ 11 ?
Project #: J20033825 7 Test Date:  March 22. 1001 Test Distance_ 3 meters |
Test Mode: Tx @ 5275MHz, SSP2-52B Antenna Engineer:  Xi-Ming Y Duty Relaxation V d o dB
Antenra Lised Pre-Amp Used Cabie Used Transaucer Lised
H‘lm_Lmn - e T T J—p——t— _f?__,l_ _2_ — okl
Model: | EMCO 3160-9 316010 |AFT18855| ACCHO0D None NPS366 Nona Mo hang
s
Frequency | Reading | Detector [Ant.] Amp. | Ant. Pol. [ Ant. Factor | Pre-Amp [Insert. Loss|D.C. F. Net Limit @3m | Margin |
MHAz dB(uV) ‘ PINQ # # HN : dB(1/m) dB = dB dB  [dB{uVim)| dB(uV/m) dB
1.06E+4 37.0 Peak 14 10 \% | 39.8 395 | 7.0 0.0 443 74.0 -29.7
1.06E+4 27.8 Ave. 14| 10 A% 398 395 7.0 0.0 35.1 54.0 -18.9
1.58E+4 36.8 Peak 14 10 H 422 384 8.7 0.0 49.3 74.0 -24.7
1.58E+4 279 Ave. 14 10 H 42.2 384 8.7 0.0 404 54.0 -13.6
2.11E+4 37.2 Peak 21 13 \% 40.3 233 10.2 9.5 54.9 74.0 -19.1
2.11E+4 274 Ave. 21 13 v 40.3 233 10.2 9.5 45.1 54.0 -8.9
3.17E+4 453 Peak 22 13 H 43.5 259 0.0 9.5 53.4 74.0 -20.6
3.17E+4 35.2 Ave. 2| 13 H 435 259 0.0 -9.5 433 54.0 -10.7
[Nofes: a) D.C.F.:Distance Correction Facfor

b) Insert. Loss (dB) = Cable A + Cable B + Cable C .
c) Net (dB) = Reading -+ Antenna Factor - Pre-amp + Insert. Lass. - Transducer Loss - Duty Releixation (trar smitter only).

d) Negative: signs (-) in Margin colurin signify Tevels below the Timits.

e) All other emissions not reported are below the equipment noise floor which is at least 70 dB below the limits.

f) Measurements at frequencies above 19 GHz were made at T m distance




Intertek Testing Services

Radiated Emissions Test Data

|Model #:

:Cumpany: Westem Multiplex Comoratrion 27750 Standard FCC§ 15.247 (R.B.)
|EUT: Tsunami U-NII Radio FCC ID; HZB-U53-45 Limits 11
_— —_— - — i
|Project #: J20033825 Test Date:  March 22. 1001 Test Distance_ 3 meters |
Tast Moda: Tx (@ 5325MHz, SSP2-528 Antenna |Engineer:  Xi-Ming ¥ Duty Relaxatlon a dB |
Anitenr B Used Pre-Amp Usea LCable Used Transgucar Used |
. i i 1 fri=" = |
Numbar: 14 [ 21 22 10 13 [1] 1L g | © 0
Model: EMCO | 3160-9 3B0-10 |AFT18855| ACOMOD. Mona NPS366 | Nong Nore Mo
3115
Frequency | Reading | Detector [Ant.| Amp. | Ant. Pol. [ Ant. Factor | Pre-Amp [Insert. Loss|D. C. Net Limit @3m | Margin
MHz dB(uVv) P/AIQ # # HIV dB(1/m) dB dB dB  [dB(uVim)| dB(pV/m) dB
1.07E+4 38.0 Peak 14 10 \ 39.8 39.5 7.0 0.0 453 74.0 -28.7
1.07E+4 279 Ave. 14 10 v 39.8 39.5 7.0 0.0 352 54.0 -18.8
1.60E+4 36.5 Peak 14 10 v 41.8 384 88 0.0 48.7 74.0 -253
1.60E+4 26.5 Ave. 14 10 A\ 41.8 384 88 0.0 38.7 54.0 -153
2.13E+4 37.1 Peak 21 13 A\’ 40.3 233 10.2 9.5 54.8 74.0 -19.2
2.13E+4 272 Ave. 21 13 A\ 40.3 233 10.2 9.5 44.9 54.0 9.1
'Nofes: a) D.C.F.:Distance Correction Factor
b) Tnsert. L3ss (dB) = Cable A+ Cable B+ Cable C.
c) Net (dB) = Reading + Antenna Factor - Pre-amp + Insert. Loss. - Transducer Loss - Duty Relaxation (transmitter only).
d) Negative: signs (-) in Margin colurin signify Tevels below the Timits.
e) All other emissions not reported are below the equipment noise floor which is atTeast 10 dB below the Timits.
f) Measurements at frequencies above 19 GHz were made at T m distance




Intertek Testing Services

1365 Adams Court, Menlo Park, CA 94025

Western Multiplex, FCC ID: HZB-US3-45

4.8 AC Line Conducted Emission

FCC Rule 15.207

481 Line Conducted Emission Limits

Date of Test: December 6, 2000-January 23, 2001

Conducted Emissions Limits, Section 15.107(a)

Frequency Class B Class B
(MHz) (wv) (dB V)

0.45- 1705 250 48

1.705 to 30.000 250 48

Naote: Three sels of urits are commaon

Jornudas: 20 LOG (V) = dBuV, dBm = dBuV-107.

Test Result

See plots on the following pages.
The EUT passed the test

Iy used for EMI measurement, decibels below one milliwatt (-dBmj,

decibels above a microvolt (dBuV), and microvolts (u¥). To convert between them, use the following

Report # 20293341
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