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1 Certificate of Conformity

Product:
Brand:
Test Model:

Series Model:

Sample Status:
Applicant:
Test Date:

Standards:

9962 Multi-Standard AP; Metro Cell Indoor
Alcatel-Lucent
9962 Multi-Standard Enterprise Cell

9962 Multi-Standard Enterprise Cellxxxxx

(where “X” is blank, number or any characters)
Engineering sample

Sercomm Corp.

Jan. 7 ~ 26, 2015

FCC Part 24

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

Prepared by :

Approved by :

?‘ééfl,ﬂf':@ %&)ﬁ‘? . Date: Feb. 5, 2015

Annie Chang / Supervisor

K

, Date: Feb. 5, 2015

Rex Lai / Assistant Manage
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2  Summary of Test Results

Applied Standard: FCC Part 24 & Part 2
FCC
Test ltem Result Remarks
Clause
2.1046 . . . -
24232 Effective Radiated Power PASS Meet the requirement of limit.
21046 Peak To Average Ratio PASS Meet the requirement of limit
24.232(d) g a '
2.1055 . . -
Frequency Stability PASS Meet the requirement of limit.
24.235
2.1049 Occupied Bandwidth PASS Meet the requirement of limit
24.238(b) P g '
24.238(b) Band Edge Measurements PASS Meet the requirement of limit.
241 gg; Conducted Spurious Emissions PASS Meet the requirement of limit.
21053 Meet the requirement of limit.
2;1 238 Radiated Spurious Emissions PASS Minimum passing margin is
) -11.20 dB at 5272.14MHz.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2:

Measurement Expen?igzl;rzic)e rtainty
Radiated Emissions up to 1 GHz 4.00 dB
Radiated Emissions above 1 GHz 3.36 dB
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2.2 Test Site And Instruments

DESCRIPTION & MODEL NO. SERIAL NG, | CALIBRATED [ CALIBRATED
MANUFACTURER DATE UNTIL
HP Preamplifier 8447D 2432A03504 | Feb. 26,2014 | Feb. 25 2015
HP Preamplifier 8449B 3008A01201 | Feb. 26,2014 | Feb. 25 2015
MITEQ Preamplifier AMF-6F-260400-33-8P 892164 Mar. 01, 2014 | Feb. 28, 2015
Agilent Spectrum E4446A MY51100050 | Oct. 24,2014 | Oct. 23, 2015
Agilent
Jan. 20,2015 | Jan. 19, 2016

TEST RECEIVER N9038A MY51210129 an an
Schwarzbeck Antenna VULB 9168 139 Feb. 24, 2014 Feb. 23, 2015
Schwarzbeck Antenna VHBA 9123 480 May 29, 2013 | May 28, 2015
Schwarzbeck Horn BBHA-9170 212 Aug. 26, 2014 | Aug. 25, 2015
Antenna
Schwarzbeck Horn BBHA 9120-D1 D130 Aug. 26, 2014 | Aug. 25, 2015
Antenna
ADT. Turn Table TT100 0306 NA NA
ADT. Tower AT100 0306 NA NA
Software ADT_Radiated V7.6.15.9.4 NA NA NA
SUHNER RF cable SF104 CABLE-CH6 | Aug. 15,2014 | Aug. 14, 2015
SUHNER RF cable SF102 Cable-CH8-3.6m | Aug. 15,2014 | Aug. 14, 2015
EMCO Horn Antenna 3115 00028257 Aug. 28, 2014 | Aug. 27, 2015
Highpass filter WHK 3.1/18G-10SS SN 8 NA NA
Wainwright Instruments
ROHDE & SCHWARZ

OHDE & SC FSV40 101042 Sep. 29,2014 | Sep. 28, 2015
Spectrum Analyzer
Anritsu MA2411B 0738404 Apr. 21,2014 | Apr. 20, 2015
Power Sensor
Anritsu ML2495A 0842014 Apr. 21,2014 | Apr. 20, 2015
Power Meter

Temperature & Humidity MHU-225AU 920409 May 23, 2014 | May 22, 2015

Chamber

NOTE: 1. The calibration interval of the above test instruments is 12/24 months. And the calibrations
are traceable to NML/ROC and NIST/USA.
2. The horn antenna and HP preamplifier (model: 8449B) are used only for the measurement

of emission frequency above 1GHz if tested.

3. The test was performed in Chamber No. 6.
4. The Industry Canada Reference No. IC 7450E-6.
5. The FCC Site Registration No. is 447212.
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3  General Information

3.1 General Description of EUT

Product 9962 Multi-Standard AP; Metro Cell Indoor
Brand Alcatel-Lucent
Test Model 9962 Multi-Standard Enterprise Cell

) 9962 Multi-Standard Enterprise Cellxxxxx
Series Model

(where “x” is blank, number or any characters)

Model Difference

Marketing purpose

Status of EUT Engineering sample
Power Supply Rating 48Vdc from Adapter or 55Vdc from PoE
Modulation Type WCDMA

Modulation Technology

QPSK, 16QAM,64QAM

Operating Frequency

1932.5, 1960.0, 1987.5

Max. EIRP Power

374.11mW

Emission Designator

QPSK: 4M17GT7D,
16QAM: 4M15WT7D,
64QAM: 4M15W7D

Antenna Type

PIFA Antenna with 3.61dBi gain

Antenna Connector

N/A

Accessory Device

Adapter, PoE

Data Cable Supplied

GPS cable (8m)

Note:

1. The EUT uses following adapter or PoE:

Adaprer:
Brand AmpowerTek
Model AUG0AA-00
Input Power 100-240V, 50-60Hz, 1.5A
Output Power 48V, 1.25A

Non-shielded AC 3-Pin cable (1.5m)

Power Line Non-shielded DC cable (1.2m) with one ferrite core
PoE:

Brand Microsemi

Model PD-9601G/AC

Input Power 100-240V, 50-60Hz, 1.35A

Output Power

55V, 1.75A

After pre-tested, adapter mode was the worst case, therefore, only its test data was recorded in the report.

2. SWversionis V1.4.0.1.

3. HW versionis DO1_W.

4. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or User's Manual.
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3.2 Configuration Of System Under Test
;;;; |—| |-GZ (AC adapter)
>
EUT )
"!_3'_
(]
(Powered :from Adapter) B
1
|
|
|
|
|
Test table I
[
I
I
10m UTP LAN Cable__, |
1
1
Notebook
(kept in aremote area)
3.2.1 Description Of Support Units
No. Product Brand Model No. Serial No. FCCID
1 gg,&'ﬁ,%?gg DELL PPO4X 1W9ZZ1S  |FCC DoC Approved
No. Signal Cable Description Of The Above Support Units
1 110m UTP LAN cable

NOTE: All power cords of the above support units are non shielded (1.8m).
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3.3 Test Mode Applicability and Tested Channel Detail

Test Item

Available Frequency

Tested Frequency

Mode

ERP

1932.5 to 1987.5

1932.5, 1960.0, 1987.5

QPSK, 16QAM, 64QAM

Frequency Stability

1932.5 to 1987.5

1960.0

Occupied Bandwidth

1932.5 to 1987.5

1932.5, 1960.0, 1987.5

QPSK, 16QAM, 64QAM

Band Edge

1932.5 to 1987.5

1932.5, 1987.5

QPSK, 16QAM, 64QAM

Peak To Average Ratio

1932.5t0 1987.5

1932.5, 1960.0, 1987.5

QPSK, 16QAM, 64QAM

Condcudeted Emission

1932.5 to 1987.5

1932.5, 1960.0, 1987.5

QPSK, 16QAM, 64QAM

Radiated Emission

Below 1GHz 1932.5 t0 1987.5 1960.0 16QAM
Raijﬁg‘lfgﬁfo” 1932.5 to 1987.5 1932.5, 1960.0, 1987.5 16QAM
Test Condition:
Test ltem Environmental Conditions Input Power Tested By
ERP 18deg. C, 71%RH 120Vac, 60Hz Aaron You
Frequency Stability 18deg. C, 71%RH 120Vac, 60Hz Aaron You
Occupied Bandwidth 18deg. C, 71%RH 120Vac, 60Hz Aaron You
Band Edge 18deg. C, 71%RH 120Vac, 60Hz Aaron You
Peak To Average Ratio 18deg. C, 71%RH 120Vac, 60Hz Aaron You
Condcudeted Emission 18deg. C, 71%RH 120Vac, 60Hz Aaron You
Radiated Emission 18deg. C, 71%RH 120Vac, 60Hz Aaron You
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3.4 EUT Operating Conditions

The EUT makes a call to the communication simulator. The communication simulator station system
controlled a EUT to export maximum output power under transmission mode and specific channel frequency

3.5 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC 47 CFR Part 2

FCC 47 CFR Part 24

KDB 971168 D01 Power Meas License Digital Systems v02r01
ANSI/TIA/EIA-603-C 2004

NOTE: All test items have been performed and recorded as per the above standards.
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4 Test Types and Results
4.1 Output Power Measurement

4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 2 watts e.r.p.

4.1.2 Test Procedures

EIRP / ERP Measurement:

a. All measurements were done at low, middle and high operational frequency range. RBW and VBW is
5MHz for WCDMA mode.

b. Substitution method is used for E.l.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1m to
4m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum
power value.

c. The substitution horn antenna is substituted for EUT at the same position and signals generator export
the CW signal to the substitution antenna via a tx cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of
spectrum reading equal to “Read Value® of step b. Record the power level of S.G

d. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.E.R.P power can
be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.I.P.R power -
2.15dBi.

Conducted Power Measurement:

The EUT was set up for the maximum power with WCDMA link data modulation and link up with
simulator. Set the EUT to transmit under low, middle and high channel and record the power level
shown on simulator.
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4.1.3 Test Setup

EIRP / ERP MEASUREMENT:

EUT& »

Ant. Tower

3m

Support Un'\ti‘

Turn Table
L1 -

—j['—E:I,

80cn¢
4

A

|

Ground Plane

Spectrum analyzer

Koooo

oo sl

For the actual test configuration, please refer to the attached file (Test Setup Photo).

CONDUCTED POWER MEASUREMENT:

Power Meter

EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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414 Test Results

CONDUCTED OUTPUT POWER (dBm)

Frequency CONDUCTED OUTPUT POWER (dBm)
(MHz) QPSK 16QAM 64QAM
1932.5 23.32 23.34 23.42
1960.0 23.69 23.71 23.67
1987.5 23.63 23.61 23.64
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EIRP Power (dBm)

QPSK
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) |5 Power Value|Correction Factor) o\ opy gy | E1RP (mw) | Limit (dBm) | Margin (dB)
(dBm) (dB)
1 1932.5 22.86 1.83 24.69 294.44 33.00 8.31
2 1960.0 23.80 1.84 25.64 366.44 33.00 7.36
3 1987.5 22.49 1.85 24.34 271.64 33.00 -8.66
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq (MHz) |5 Power Value|Correction Factor) o\ opy gy | 1R (mw) | Limit (dBm) | Margin (dB)
(dBm) (dB)
1 1932.5 14.89 1.83 16.72 46.99 33.00 16.28
2 1960.0 17.72 1.84 19.56 90.36 33.00 13.44
3 1987.5 18.67 1.85 20.52 112.72 33.00 12.48
NOTE: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
16QAM
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq (MHz) |SGPower Value Correction Factor) o\ o gy | 1R (mw) | Limit (dBm) | Margin (dB)
(dBm) (dB)
1 1932.5 23.79 1.83 25.62 364.75 33.00 7.38
2 1960.0 23.89 1.84 25.73 374.11 33.00 7.27
3 1987.5 22.44 1.85 24.29 268.53 33.00 8.71
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) |5 Power Value|Correction Factor) o\ opy gy | E1RP (mw) | Limit (dBm) | Margin (dB)
(dBm) (dB)
1 1932.5 14.71 1.83 16.54 45.08 33.00 16.46
2 1960.0 17.18 1.84 19.02 79.80 33.00 -13.98
3 1987.5 18.21 1.85 20.06 101.39 33.00 12,94
NOTE: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
64QAM
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) |SC Power Value Correction Factor| o\ op pry | Elrp (mw) | Limit (dBm) | Margin (dB)
(dBm) (dB)
1 1932.5 23.19 1.83 25.02 317.69 33.00 7.98
2 1960.0 23.20 1.84 25.04 319.15 33.00 7.96
3 1987.5 22.24 1.85 24.09 256.45 33.00 -8.91
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq (MHz) |SGPower Value Correction Factor) o\ o g | 1R (mw) | Limit (dBm) | Margin (dB)
(dBm) (dB)
1 1932.5 14.76 1.83 16.59 45.60 33.00 16.41
2 1960.0 16.89 1.84 18.73 74.64 33.00 14.27
3 1987.5 18.03 1.85 19.88 97.27 33.00 13.12
NOTE: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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4.2 Frequency Stability Measurement
4.2.1 Limits of Frequency Stabiliity Measurement

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.

4.2.2 Test Procedure

a. Device is placed at the oven room. The oven room could control the temperatures and humidity. Power
warm up is at least 15 min and power applied should perform before recording frequency error.

b. EUT is connected the external power supply to control the AC input power. The test voltage range is from
minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the 0.5
‘C during the measurement testing. The each temperature step shall be at least 0.5 hours, consider the

EUT could be test under the stability condition.
NOTE: The frequency error was recorded frequency error from the communication simulator.
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4.2.3 Test Setup

AC Power Supply

424 Test Results

Frequency Error vs. Voltage

External Power Source

EUT

Oven Room

Voltage (Volts) Frequency Error (ppm) Limit (ppm)
126.5 0.0091836735 25
120.0 0.0086734694 25
93.5 0.0081632653 25

Frequency Error vs. Temperature.
TEMP. (C) Frequency Error (ppm) Limit (ppm)

50 0.0086734694 25

40 0.0081632653 25

30 0.0076530612 25

20 0.0086734694 25

10 0.0091836735 25

0 0.0081632653 25
-10 0.0096938776 25
-20 0.0076530612 25
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4.3 Occupied Bandwidth Measurement

4.3.1 Test Procedure

The EUT makes a call to the communication simulator. All measurements were done at low, middle and high
operational frequency range. The communication simulator station system controlled a EUT to export
maximum output power under transmission mode and specific channel frequency. Use OBW measurement
function of Spectrum analyzer to measure 99 % occupied bandwidth.

4.3.2 Test Setup

Power Splitter | |: Spectrum Analyzer

20dB Attenuation
PAD

EUT
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4.3.3 Test Result

99% Occupied Bandwidth (MHz)

Frequency (MHz)

QPSK

16QAM

64QAM

1932.5

417

4.13

413

1960.0

4.15

4.13

4.15

1987.5

4.15

4.15

4.13

Spectrum Plot Of Worst Value

QPSK

16QAM

R 100 kHz [TH] AV MAXH Marker 1 [T1) R 100 kHz [TH] AV MAXH Warker 1 [T1]
VERY 300 kHz C127dEm VERY 300 kHz 13sigEm
gy 031 B Al 208 ST 20 me | 83362 GHz T Al 208 DT 20 me | BERST GHz
Ofset 21 @ | cam 417 W Ofset 21 @ | ca LIS
| Tem (11 cewey | Temp (1 ciwe
| A4.04 B | 451 dbm
1 SHERE G i 1 SIS GhE
Temp 2|11 CEs " Temp 2|11 CEsy
L VL L W N 19 dOe <l e L 408 d0m
a 1 63448 OHr 1 G897 CHT
A \ #." %
/ A / \
] 1 ! ]
] !
| \ | |
T
/ k | [
J ul o
l"'lr b m-‘xr ""'-\
P " il q
i ) = oo
ol Y - Av.vl,.l._nl £ e
g kit L
ol T T T T T T 1 ol T T T ey
Crnier 1 9325 GHr 1 Wzl Sgan 10 MHz Crnier 1 9875 GHr 1 WHzi Span 10 MHz
R 100 kHz [TH] AV MAXH Warker 1 [T1]
VB 300 kHz ERLTIY -5
.J‘_Ruf:}!lﬂm At 20 dB DT 20 me 186120 GHz
Orfset 21 ol | caw 415 e
| Temp (11 cewy
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I Temp (11
P LT et e P AT ol u“'}m.ﬂn
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Report No.: RF141226D01-3

Page No. 18 /40

Report Format Version: 6.1.1




4.4 Band Edge Measurement

441 Limits of Band Edge Measurement

Power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. In the 1 MHz bands immediately outside and
adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of

the fundamental emission of the transmitter may be employed.

442 Test Setup

Power Splitter

EUT

PAD

4.4.3 Test Procedures

a. All measurements were done at low and high operational frequency range.

| [ Spectrum Analyzer
20dB Attenuation

b. The center frequency of spectrum is the band edge frequency and span is 10MHz. RB of the spectrum is

100kHz and VB of the spectrum is 300kHz .

c. Record the max trace plot into the test report.
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444 Test Results

QPSK

Frequency 1987.5
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4.5 Peak To Average Ratio

451 Limits of Peak To Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB

452 Test Setup

POWER SPLITTER | I: SPECTRUM
ANALYZER
20dB ATTENUATION
PAD
EUT

4.5.3 Test Procedures

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1%.
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454 Test Results

Copyright 2000-2018 Agilent Technologies

Center Freq

Buto Man

Freq Offset
0.60060008 Hz

Peak To Average Ratio (dB)
Frequency (MHz)

QPSK 16QAM 64QAM

1932.5 7.61 7.65 7.58

1960.0 7.58 7.62 7.60

1987.5 7.46 7.53 7.49
Spectrum Plot Of Worst Value

QPSK 16QAM
Agilent RL Freq/Channel Agilent RL Freq/Channel

Center Freq

Ch Freq 1.9325 GHz Trig Free 1.93750008 Gz Ch Freq 1.9325 GHz Trig Fres 1.93250000 GHz
I
StartFreq StartFreq
1.93250009 GHz 1.93250000 GHz
Average Power Average Power
22.83 dBm Stop Freq 22.95 dBn ) 93;;5@9@ @F%tqu
36.40% 1.932500680 GHz 26.77% J z
CF Step CF Step
5.0A0000AY MHz 5.0AAE0000 MHZ

Buto Man!

Freq Offset
0.00600800 Hz

Copyright 2000-2010 Agilent Technologies

64QAM

4% Agilent

Ch Freq 1.96 GHz

Average Power
23.16 dBn
26.53%

Trig Free

RL  |Freg/Channel

Center Freq
196660008 GHz

StartFreq
196000008 GHz

Stop Freq
1.966060668 GHz

CF Step
5.090068908 MHz
Auto Man

Freq Offset
B.O0RAGAAE Hz

Copyright 2000-2010 Rgilent Technologies
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to —13dBm.

4.6.2 Test Setup

Power Splitter | |: Spectrum Analyzer

20dB Attenuation
PAD

EUT

4.6.3 Test Procedure

a. The EUT makes a phone call to the communication simulator. All measurements were done at low,
middle and high operational frequency range.

b. Measuring frequency range is from 9 kHz to 22GHz. 20dB attenuation pad is connected with spectrum.
RBW=1MHz and VBW=3MHz is used for conducted emission measurement.
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4.6.4 Test Results

QPSK

Frequency 1932.5
Frequency Range : 9kHz~3GHz Frequency Range : 3GHz~10GHz
REW 1 WHz [TH] AV MAXH REW 1 WHz [TH] AV MAXH
WVEW 3 MHz WVEW 3 MHz
.J‘_Rurshﬂm M 208 ST 0 me _J‘_Rursnam M 208 ST 10 ma
[T AT S AR 5T
& Y " - N ]
b s:mn-ml- ' ' ' wwlm MJI ' ' I&wSGHa m - S:m.'ir.ulr ' ' ' :mlumr ' ' ' S;wwGHal m
Frequency Range : 10GHz~22GHz
REW 1 WHz [TH] AV MAXH
WVEW 3 MHz
_J‘_Rurshﬂm M 208 ST 120 ma
[T AT
- “._H_v",,..un-/n'\..‘-“-/\"».,. o T PR . |
b St 10 r.IHr ' ' ' 1 .I =) ' ' ' slwzzcml m
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Frequency 1960.0

Frequency Range : 9kHz~3GHz

Frequency Range

: 3GHz~10GHz

FEBW 1 WH [TH] AV MAXH
WEWY 3 MHz
.J‘_Rursllﬂm At 20 dB DT 20 me .
Orfset 21 ol |
(O[30 En
|
ol T T T T T T T T T
Stnet 9 kHz 290 56000 Ml S2om 3 GHz

M 208

REW 1 WHz
WVEW 3 MHz
ST T0me

[TH] AV MAXH

T
atfset 2 a0
(O[30 En
[ A D T ] St 3 GHY

Stop 10 GHz

Frequency Range : 10GHz~22GHz

FEBW 1 WH [TH] AV MAXH
WEWY 3 MHz
.J‘_Rursllﬂm At 20 dB DT 120 ma .
Oftset 21 al |
(O[30 En

B

T T T T T T T
Sin 10 0HE 1 2omel
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Frequency 1987.5

Frequency Range : 9kHz~3GHz Frequency Range : 3GHz~10GHz

R 1 Wz [TH] AV HUAH R 1 WHz [TH] A% MAKH
VB3 Wz VB3 Mz
4y et 31 B At 20 o ST 0 me . 4y et 31 B At 20 o ST 10 ms )
atfset 2 a0 | atfset 2 a0 |
- En [T AT
’ | — ] 3 sl e i |
@ ®
i T T T T T T T T T 1 e i T T T T T T T T T 1 e
S G HT 26 G Mee) 2w IGH: I St 3 GHY 700 Wzl Sop 0GH: I
Frequency Range : 10GHz~22GHz
R 1 Wz [TH] A% WAKH
VB3 Mz
gy 031 B At 20 o ST 1 me _
atfset 2 a0 |
IS ELR =
.. y .-\r/ R WS N S
@
i T T T T T T T T T 1 e
St 10 CHr 12 ol Sop 22GH: I
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16QAM
Frequency 1932.5

Frequency Range : 9kHz~3GHz Frequency Range : 3GHz~10GHz

R 1 Wz [TH] A% WAKH R 1 WHz [TH] A% MAKH
VB3 Wz VB3 Mz
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Frequency 1960.0

Frequency Range : 9kHz~3GHz

Frequency Range

: 3GHz~10GHz

FEBW 1 WH [TH] AV MAXH FEBW 1 WH [TH] AV MAXH
WEWY 3 MHz WEWY 3 MHz
.J‘_RHFSHBIH At 20 dB DT 0 ma _J‘_Rursllﬂm At 20 dB DT 10 me .
Orfset 21 ol Orfset 21 ol |
- En [T AT
o .- e i TP S
A = —
ol T T T T T T T T ol T T T T T T T T T 1 ey
S G HT 26 G Mee) St 3 CHE 700 Wzl Sop 0GH: I

Frequency Range : 10GHz~22GHz

REW 1 WHz [TH] AV MAXH
WVEW 3 MHz
_J‘_Rursllﬂm M 208 ST 120 ma
Oftset 1 oU
I
.
- ptef
i T T T
Start 10 GHr
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Frequency 1987.5
Frequency Range : 9kHz~3GHz Frequency Range : 3GHz~10GHz
REW 1 WHz [TH] AV MAXH REW 1 WHz [TH] AV MAXH
WVEW 3 MHz WVEW 3 MHz
4y et 31 B At 20dB ST 0 me . 4y et 31 B A0 ST 0 me )
Oftset 1 oU | Oftset 1 oU |
| |
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" [ _ ) = e
(@ @
s:nnn.ml- ' ' ' wwlm MJI ' ' é&wSGHaI -1‘-m s:m.'mulr ' ' ' :mlumr ' ' ' S;wwGHal .-E‘n
Frequency Range : 10GHz~22GHz
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|
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|
AN ]
@
Stant HH'.IMll ' ' ' 1 :I‘M.’ ' ' ' &Iml TZGHAI .-Iz‘n
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64QAM

Frequency 1932.5

Frequency Range : 9kHz~3GHz Frequency Range : 3GHz~10GHz
REW 1 WHz [TH] AV MAXH [TH] AV MAXH
WVEW 3 MHz
_J‘_Rursllﬂm M 208 ST 20 ma . _ﬂ_ﬁ,rs:.ﬂm A 208 .
| |
I LT [T AT
£ L] - 7 poor F s i SR,
@ @
s:mn.ml- ' ' ' wwlm MJI ' ' éawsGHal -1‘-m s:m.'mulr :mlumr ' &Iwwcml .-E‘n
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|
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@
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Frequency 1960.0

Frequency Range : 9kHz~3GHz

Frequency Range : 3GHz~10GHz

FEBW 1 WH [TH] AV MAXH FEBW 1 WH [TH] AV MAXH
WEWY 3 MHz WEWY 3 MHz
.J‘_RHFSHBIH At 20 dB DT 0 ma . _J‘_Rursllﬂm At 20 dB DT 10 me .
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Frequency Range : 10GHz~22GHz

FEBW 1 WH [TH] AV MAXH
WEWY 3 MHz
.J‘_Rursllﬂm At 20 dB DT 120 ma .
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P i T TN R o v
o e |
ol T T T T T T T T T Sigans
St 10 CHr 12 ol Sop 22GH: I
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Frequency 1987.5

Frequency Range : 9kHz~3GHz

Frequency Range : 3GHz~10GHz

R 1 Wz [TH] A% WAKH R 1 WHz [TH] A% MAKH
VB3 Wz VB3 Mz
gy 031 B At 20 o ST 20 me . 4y et 31 B At 20 o DT 70 me )
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o | - N [— PR
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S G HT 26 G Mee) 2w IGH: I St 3 GHY 700 Wzl Sop 0GH: I
Frequency Range : 10GHz~22GHz
R 1 Wz [TH] A% WAKH
VB3 Mz
4y et 31 B At 20 o ST 10 me _
atfset 2 a0 |
IS ELR =
TR \_“_’, e S P N o
L .‘__//"“ o o iy st '
@
i T T T T T T T T T Sy Py
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to —13dBm.

4.7.2 Test Procedure

a. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1m to
4m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum
power value.

b. The substitution horn antenna is substituted for EUT at the same position and signals generator export
the CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of
spectrum reading equal to “Read Value “ of step a. Record the power level of S.G

c. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.

d. E.R.P power can be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power =
E.l.P.R power - 2.15dBi.

NOTE: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1MHz/3MHz.

4.7.3 Deviation from Test Standard
No deviation.
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4.7.4 Test Setup

Ant. Tower 1-4m
3m Variable
EUT& |« »| /

Support Units g »
‘ —¢'_|::|

IJ:|_l)/Turn Table

oo oo

A

|

Ground Plane

Spectrum analyzer

Woooo

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.7.5 Test Results

BELOW 1GHz
16QAM
Mode TX channel 1960.0 Frequency Range Below 1000 MHz
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction o .
No. Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) Limit (dBm) Margin (dB)
1 49.40 -50.37 -53.68 6.78 -46.90 -13.00 -33.90
2 161.92 -50.42 -59.14 6.78 -52.36 -13.00 -39.36
3 458.74 -48.63 -56.92 6.78 -50.14 -13.00 -37.14
4 594 .54 -49.80 -54.63 6.78 -47.85 -13.00 -34.85
5 778.84 -48.64 -50.65 6.78 -43.87 -13.00 -30.87
6 982.54 -49.62 -49.09 6.78 -42.31 -13.00 -29.31
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction . .
No. Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) Limit (dBm) Margin (dB)
1 61.04 -49.89 -50.10 6.78 -43.32 -13.00 -30.32
2 152.22 -50.21 -56.67 6.78 -49.89 -13.00 -36.89
3 342.34 -49.44 -56.90 6.78 -50.12 -13.00 -37.12
4 670.20 -49.44 -54.04 6.78 -47.26 -13.00 -34.26
5 784.66 -49.35 -51.49 6.78 -44.71 -13.00 -31.71
6 955.38 -49.49 -49.01 6.78 -42.23 -13.00 -29.23
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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ABOVE 1GHz

16QAM
Mode TX channel 1932.5 Frequency Range Above 1000MHz
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction I .
No. Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) Limit (dBm) | Margin (dB)
1 3864.73 -53.54 -66.76 18.82 -47.94 -13.00 -34.94
2 5272.22 -45.75 -59.96 21.80 -38.16 -13.00 -25.16
3 5797.59 -63.83 -78.03 22.78 -55.25 -13.00 -42.25
4 10504.24 -64.97 -82.71 30.05 -52.66 -13.00 -39.66
5 13528.03 -71.08 -87.76 33.51 -54.25 -13.00 -41.25
6 14968.18 -63.81 -79.48 33.78 -45.70 -13.00 -32.70
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction . .
No. Freq. (MHz ERP (dBm Limit (dBm Margin (dB
g ( ) (dBm) Value (dBm) Factor (dB) ( ) ( ) gin (dB)
1 3160.75 -60.99 -72.37 16.12 -56.25 -13.00 -43.25
2 3864.22 -61.59 -74.79 18.82 -55.97 -13.00 -42.97
3 5272.14 -32.78 -46.00 21.80 -24.20 -13.00 -11.20
4 8872.29 -65.76 -84.23 28.72 -55.51 -13.00 -42.51
5 10408.06 -67.62 -85.75 30.02 -55.73 -13.00 -42.73
6 14152.00 -64.25 -81.37 34.16 -47.21 -13.00 -34.21
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Mode TX channel 1960.0 Frequency Range Above 1000MHz
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) R(:aBdr:‘)g \Z‘Ifep(zgrenr) ;‘:tr:rc(t'dog) ERP (dBm) | Limit(dBm) | Margin (dB)
1 3920.19 -54.99 -68.43 18.99 -49.44 -13.00 -36.44
2 5272.01 -37.63 -51.84 21.80 -30.04 -13.00 -17.04
3 5881.00 -62.81 -76.89 22.81 -54.08 -13.00 -41.08
4 8872.16 -65.88 -84.30 28.72 -55.58 -13.00 -42.58
5 9496.25 -66.54 -84.53 29.15 -55.38 -13.00 -42.38
6 14968.02 -64.02 -79.69 33.78 -45.91 -13.00 -32.91
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freqg. (MHz) R(ZaBdr:]")g \Zﬁep(zgz) FCa ‘lrtr:f(t:jog) ERP (dBm) | Limit(dBm) | Margin (dB)
1 3160.13 -61.02 -72.40 16.12 -56.28 -13.00 -43.28
2 3921.25) -61.41 -74.88 18.99 -55.89 -13.00 -42.89
3 6568.03 -67.33 -81.41 24.09 -57.32 -13.00 -44.32
4 8872.26 -65.84 -84.31 28.72 -55.59 -13.00 -42.59
5 10408.17 -67.61 -85.74 30.02 -55.72 -13.00 -42.72
6 14152.40 -64.34 -81.46 34.16 -47.30 -13.00 -34.30
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Mode TX channel 1987.5 Frequency Range Above 1000MHz
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freqg. (MHz) R(ZaBdr:]")g \Zﬁep(zgz) FCa ‘lrtr:f(t:jog) ERP (dBm) | Limit(dBm) | Margin (dB)
1 3975.71 -53.28 -66.96 19.15 -47.81 -13.00 -34.81
2 5962.43 -64.81 -78.85 22.91 -55.94 -13.00 -42.94
3 8104.02 -67.06 -84.21 27.47 -56.74 -13.00 -43.74
4 8872.17 -65.88 -84.30 28.72 -55.58 -13.00 -42.58
5 9880.63 -66.61 -85.74 29.52 -56.22 -13.00 -43.22
6 13336.05 -72.74 -89.12 33.09 -56.03 -13.00 -43.03
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) R(z;dr:;g \Z‘I(jep(‘(”‘g:) FCa c(’:tr:f(t:jog) ERP (dBm) | Limit(dBm) | Margin (dB)
1 3592.19 -56.61 -67.27 17.07 -50.20 -13.00 -37.20
2 3975.28 -55.64 -69.35 19.15 -50.20 -13.00 -37.20
3 6568.02 -57.33 -71.41 24.09 -47.32 -13.00 -34.32
4 8872.63 -55.53 -74.01 28.73 -45.28 -13.00 -32.28
5 9496.07 -55.32 -73.91 29.15 -44.76 -13.00 -31.76
6 10984.56 -56.91 -69.77 28.72 -41.05 -13.00 -28.05
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to

provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF Lab/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26051924 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

-~ END ---
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