Ace Antenna FCC ID: LOUUSHR-1900

7-TWO-TONE TEST

7.1 Applicable Standards

According to IS-138A (3.4.4), Intermodulation products must be attenuated below the rated power of the
EUT by at least 43 +10l0g (P), equivaent to —13 dBm.

7.2 Test Procedure

The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The
resolution bandwidth of the spectrum analyzer was set at 1 MHz. Sufficient scans were taken to show any
out of band emissions up to 10" harmonic. Two input signals are equal in level (and can be raised equally),
were send to the EUT.

7.3 Test Equipment

Hewlett Packard HP8566B Spectrum Analyzer
Hewlett Packard HP 7470A Plotter

Rohde & Schwarz SMI1Q03B Signa Generator
Rohde & Schwarz AMIQ 1/Q Modulation Generator

7.4 Test Results
Modulation Mode Channel M easured
Low <-13dBm
Up-link Mid <-13dBm
High <-13dBm
CDMA Low <-13dBm
Down-link Mid <-13dBm
High <-13dBm

7.5 Plots of Two-Tone Test Result

Please refer to plots hereinafter.
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8- FIELD STRENGTH OF SPURIOUSRADIATION

8.1 Test Procedure
Requirements: CFR 47, § 2.1053, § 22.917 and § 24.238 (a).

8.2 Test Procedure

The transmitter was placed on a wooden turntable, and it was transmitting into a non-radiating load which
was aso placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the antenna
height and polarization aswell as EUT azimuth were varied in order to identify the maximum level of
emissions from the EUT. The test was performed by placing the EUT on 3-orthogonal axis.

The frequency range up to tenth harmonic of the fundamental frequency was investigated.

Remove the EUT and replace it with substitution antenna. A signa generator was connected to the
substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions were measured
by the substitution.

Spurious emissionsin dB = 10 Ig (TXpwr in Watts/0.001) — the absolute level
Spurious attenuation limit in dB = 43 + 10 Log,, (power out in Watts)

8.3 Test Equipment

CDI B100/200/300 Biconica Antennas
EMCO Bi-logcon Antenna

EMCO 3115 Horn Antenna

HP 8566B Spectrum Analyzer
Preamplifiers

HP8640 Generator

Non-radiating Load

8.4 Test Result

Up-link:

Low Frequency: -11.9dBm at 3710MHz
Middle Frequency: -11.6dBm at 3760MHz
High Frequency: -10.5dBm at 3810MHz
Down-link:

Low Freguency: -11.2dBm at 3870MHz

Middle Frequency: -12.2dBm at 3920MHz
High Frequency: -12.9dBm at 3970MHz
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Primary scan at_1855MHz { Low CH.) Up-link

Indicated Table]Tes antenrs Substituted antenna | Cable | Apsoute JLimit)Margin

Freqquency Frequency | Lewval Polar n Loes Leval

lHz lMHz | dem HA_ Jcormection | dB dem_Jasm | dB
1855 104 .1 1855 0. 2]v 1z 0.5 549

5 . ; 1855 -TAR BE| 0.5 4.ﬂ

3'-'1|:|| 558 o 1.2 ari0] -33 1w RS 0.7 -24.%_' -13] -11.4
7 554 Ul 1.2]h 70| g RS 0.7] 264 14 -14.
Eiﬁ 413 163{ 1.2]v 5565 -39.5]v 63 0.9 -31.3_' -13| -18.2
EERS] 41.1 oy 1.2fh FE D 0.3 ] S ] S I
74201 446 GO0 1.2fv 74200 -36. 7w BE 1.1 -EElq -1§'| -15.3]
7. sl a0l 1.20h mﬁl 37, se] 1.9 295l 14| -16.5]

Primary scan at 1880MHz (Mid. CH.) Up-link

Indicated | able]Test Antenra = ubstituted Antenna | Cable | atsoute [Limit]argin

Frequency | ampl. | Angla | Heignt | Poler | Frequency | Laval Foar | can Loss | Leval

MHz  JaBuvim | pagea | Meter | Hyv MHz | dBm HA  Jcorraction | ap diém Jdem | dB
1880 106.5 6O 1.5]v 1880} 0.2 EE 0.5 6.3
’IEEU' T0a.7] 110] 1.5|h FEEDN | I | B 0.5 :'-.2'I
a7e0] 559 300 1.2]v are0]  -32.8]v RS 0.7] -246] -13] -116

ﬂ'ﬁﬁ'—l? 55 5 ol 1.20h 3r'§ﬁ|ﬂ'ﬂ|h- ; Ba|  0.7] -2:..?| T3] -12.7]
56400 41.58] 270 1.5]v se40]  -30.1]v o 0.9] -aoa] -13] -17.8]
Aed0] 413] 2200 1.2]h Ae40]  -30.0]h 02 00] -31E] -13] -186
7a20] 447  180] 1|+ 7520] -BE.EP 65 11 278 -13] -14.8]
7e20] 426] 1s0] 1.2]h 7520]  -37.8]h 65 1.1 -204] -13] -16.4]

Primary scan at 1905MHz iHigh CH.} Up-ink
Indicatad Tabla] est Antenra Substituted antenna | Cable | atsoute Limit]Margin
Frequency [ ampl. | angle | Heiont| Polr | Frequency | Leval Poar | can Lees | Leval
MHz  Jdeuwim] Degea | Meter | HA MHz | dBm Hev  Joomadtion | 4B dem Jqaem | B
5 : ol 1.2V 1005 I BB|  U0.56] B2
19!]3_' 103 .4 o] 1.2]h 1805 -1.2]h ge] 05 4.@]
ae10] Saa] a0l 15| SE10] Al 7V Bo| 07| -2o.5] 19| -10.5)
%EI 5571 160] 1.2]h 38101 -33.4]h pa]l  0.7] -252 -1§'I -12.2
5715] 412 2101 v 5715 .39_3|_-r CE 31 1 18
%ﬂ 406 230] 1.2]h 57151 -41.1]h ozl  0.0] -32.8] -13| -19.8]
45 Ul 1.5]v RN | -BE.Ql_v BE 1.1 -28.5] -13] -15.5
7e20] 414 300 1.5]h 7e20]  -38.9]h 85 1.1] -30.5] -13] -175

Report # R0212171Rpt Page 38 of 47 FCC Part 24 Type Approval report




Ace Antenna FCC ID: LOUUSHR-1900

Primary scan at 1935MHz { Low CH.) Down-link

Indicated Table] Test Antenna Substituted antenna | Cable | Absoute |Limit|Margin
Frequency | ampl. | angie | Helght | Polr | Frequency | Lewval Poar | Gan Less | Leval
MHz __ JdBuvim] Degas | Meter | Hiv MHz ] dBm Hv  JCoomedion | dB dBm_Jdem | dB
1835] 103.9]  180) 1.5)v 1835 .30 BB 0.5 5.8
L ; U] 1.5]h TH55 -4, Elh BB 0.5 B'I
3870 54.%] 0] 1.2 aB70]  -33.8]v B 0.7 242_| -13] -11.2
RN Ul 1.5]h ) I B.D 0.7] -14
sB05] 4171 310 v 5BO05]  40.d]v EE 08y 321 -13] -19.1
SEﬁsl 0.4 ETCIl T2|h 5GUS] 417 az]  0.0] 9% -15‘| 10 0]
% 4121 1500 1.20v 7740]  40.9)v 05 1.1] -325 -13| -18.5
EEED] IR o 1.51h e 85 1A -4 -13] -21.
Primary scan at 1960MHz iMid. TH.) Down-link
Indicated Table]Test Antenra o Ubstituted antenna | Cable | atsoute [Limit]kargin
Frequency | ampl. | ArdiE | Height | Polar | Frequency | Leval Polar cEn Loes | Lewd
MHz  |dBuwm] Cagaa | Meter | HAv MHz |dBm H  |coradion | dB dem |dem | dB
19600 105.4) 270 1.2|v 1960 .1 BB 0.5 (&
WITGTEH . T"ﬂ"" 2Ih TOn0 1. I3|'h EE] 0.5 5.5
30200 552 300 1.5)v 3020] 334} B.D 0.7] -252) -13] -12.2
30200 547 600 1.2]h 30200 -34.7]h PO 071 -265] -13] -135
5880] 421 o] 1.5]v 5880] -39 !;I} B2 0.0] -316] -13] -186
58800 40.7] 330] 1.5]h 5880] —1DEh 632 0.0 -3z25] -13] -19.5
740l 416 g0l 1.20v TR40] A0 BE : -31.8] -13] -18.8]
Fed0l 209 1s0] Elh TE40] —1.I3h BE : -33.20 -13] -20.2)
Primary scan at 1985MHz {High CH.) Down-Link
Indicated Table]Test antenra = ubstituted anterma | Cable | sbsowe JLimit)Margin
Frequency [ ampl. | amgie | Height | Polr | Frequency | Lewval Poar | Gan Less | Leva
MHz  |dBuwm) Cagea | Meter | HAv MHz | dBm He  |comedion | dB dBm |dem | dB
T00s] 10271 10| 1.5]v 1005 T.5|v EE] 0.5 5.
1985] 101.6 ] 1.5]h 1985 1[h BB 0.5 5.1
SQﬁ ] AN | il P IEEEN O B.D 0.7) -ES.Q'I T3] -12.9]
970 531 G0l 1.2]h 3070]  -35.0}h B.D 0.7 277 -13] -14.7
B55 : . v EO55| 08|V CE -BE.EI -15‘| 105
5055] 40.1]  250] 1 h Q55 —-11.5|'h EE 0.9 -33.3_' -13| -20.2
1 4080 1s0]  1.2v sl SR G BE 1A =24 -13] -149.4]
7o) 202 140 1.2]h To40] —-12.E|'h 65 1.1] -34.4] -13] -21.4)

Compliance Statement:

According to FCC Part 15, at 3-meter distance the emission from an intentional radiator shall not exceed
the field strength level 40dBuV/m within 30-88MHz, 43.5dBuV/m within 88-216 MHz, 46dBuV/m within
226-960MHz, 54dBuV/m above 960MHz. The leve of any unwanted emissions shall not exceed the level
of the fundamental frequency.

The leves of unwanted emission of this device were below the above limits. This device was compliant
with the FCC Part 15.
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9-BAND EDGE TEST

9.1 Applicable Standards

According to FCC §2.1049 and §24.238, when measuring the emission limits, carrier frequency shdl be
adjusted as close to the frequency block edges, both upper and lower.

9.2 Test Procedure

The RF output of the transceiver was connected to a spectrum analyzer through appropriate attenuation.

Adjust the carrier frequency as close to the frequency block edges both upper and lower. Sufficient scans
were taken to show any out of band-edge emission.

9.3 Test Equipment

HP 8566B Spectrum Analyzer

HP 7470A Plotter

Hewlett Packard HP8566B Spectrum Analyzer
Hewlett Packard HP 7470A Plotter

Rohde & Schwarz SMIQO03B Signal Generator
Rohde & Schwarz AMIQ 1/Q Modulation Generator

9.4 Plotsof Out-of-Band-Edge Emissions at Antenna Terminal

Please refer to plots hereinafter.
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Ace Antenna FCC ID: LOUUSHR-1900

10 — Modulation Characteristics

This EUT only is an amplifier, it is not a transmitter. There is no modulating circuit in the EUT and no
modulating characteristics measurement required.
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11 - FREQUENCY STABILITY

This EUT only is an amplifier, it is not atransmitter. There is no oscillator circuit in the EUT, and no
frequency stability measurement required.
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12 - CONDUCTED EMISSION

12.1 M easurement Uncertainty

All measurements involve certain levels of uncertainties, especialy in field of EMC. The factors
contributing to uncertainties are spectrum analyzer, cable loss, and LISN.

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the best estimate of the
uncertainty of any conducted emissions measurement at BACL is +2.4 dB.
12.2 EUT Setup

The measurement was performed at the test Site, using the same setup per ANS| C63.4-1992 measurement
procedure. The specification used was with FCC 15.207 limits.

12.3 Spectrum Analyzer Setup

The spectrum analyzer was set with the following configurations during the conduction test:

SEAt FIEQUENCY ...ceceeeeeereeeeeresee e resesssstsesssssssessssss s sssssssssssssssesssssesens 450 kHz
SEOP FrEQUENCY ..ottt 30 MHz
SWEED SPEEM......eeeeerrei ettt Auto

IF BANOAWIGEN ...ttt ss e 10kHz
Video BandWidth ... 10kHz
Quasi-Peak Adapter Bandwidth...........cccccevecccevencceeeseceeeecenne 9 kHz
Quasi-Peak Adapter MOdE........coovverrereeersese st ssesesssseessens Normal

12.4 Test Procedure

During the conducted emission test, the power cord of the host system was connected to the auxiliary
outlet of the first LISN.

Maximizing procedure was performed on the six (6) highest emissions of each modes tested to ensure EUT
is compliant with all installation combination.

All data was recorded in the peak detection mode. Quasi-peak readings were only performed when an
emission was found to be marginal (within specified limits of -4 dBmV). Quasi-peak readings are
distinguished with a"Qp".
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12.5 Summary of Test Results

According to the data in section 3.6, the EUT complied with the FCC Conducted margin for a Class B
device and these test results is deemed satisfactory evidence of compliance with ICES-003 of the Canadian
Interference-Causing Equipment Regulations, with the wor st margin reading of:

-9.5 dB at 1.44 MHz in the Neutral mode (Qp)

12.6 Conducted Emissions Test Data

LINE CONDUCTED EMISSIONS FCC CLASSB
Frequency Amplitude Detector Phase Limit Margin
MHz dBnV Qp/Ave/Peak Line/Neutral dBnV dB
144 46.5 Qp Neutral 56 -9.5
0.71 36 AVE Neutral 46 -10.0
0.71 43.1 Qp Neutral 56 -12.9
144 33 AVE Neutral 46 -13.0
1.63 40.7 Qp Line 56 -15.3
0.55 394 Qp Line 56 -16.6
13.75 30.8 Qp Line 60 -25.2
17.98 30.6 Qp Neutral 60 -25.4

12.7 Plot of Conducted Emissions Test Data

Pot(s) of Conducted Emissions Test Datais presented as reference.

ATTEMN 1008 MKR 29.00d8 1
AL B88.0dB iV 10dB/ 17 . B8MHz _
& ' " T NeE usHR-l190Qg
|

l

| MKA

|47 . B8 MH= _ | _ i
28 .00 9By

me o i

*’m Wpuarirtd
]i
| !
]
_ . ! 0 e . |
START 15 0RH= STOP =20 . DEMHE
*=ABwW 10kH= VBW 10kH=z #»SWP Z200sec
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Ace Antenna

FCC ID: L9UUSHR-1900

13 - RF EXPOSURE

According to §15.247(b)(4) and 81.1307(b)(2), s?/_stems operating under the provisions of this section shall
[

be operated in a manner that ensures that the pul
excess of the Commission’s guidelines.

According to §1.1310 and §2.1093 RF exposure is calcul ated.

Limits for Maximum Permissive Exposure (MPE)

c is not exposed to radio frequency energy leve in

Freguency Range Electric Field Magnetic Field Power Density Averaging Time
(MH2) Strength (V/m) Strength (A/m) (mW/cn?) (minute)
Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/f%) 0
30-300 275 0.073 0.2 30
300-1500 / / /1500 30
1500-15000 / / 1.0 30

f = frequency in MHz

* = Plane-wave equivaent power density

M PE Prediction

Predication of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Edition 97-01

S=PG/4pR2

Where: S = power density
P = power input to antenna

G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna

Maximum peak output power at antennainput termina: 7.92 (dBm)
Maximum peak output power at antenna input terminal: 6.19 imW)
Prediction distance;_20
Predication frequency: 1900 (MHz)
AntennaGain (typica): 8 (dBi)
Maximum antennagain: _6.3 mW_(numeric)
Power density at predication frequency at 20 cm: 0.008 (mW/cm"2)
MPE limit for uncontrolled exposure at prediction frequency: 1 (mW/cm”2)

Test Result
Passed
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