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1 Certificate of Conformity

Product:
Brand:

Test Model:
Series Model:
Applicant:
Test Date:

Standards:

The above equipment has been tested by BUREAU VERITAS ADT (Shanghai) Corporation, 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 :

4MP Pan/Tilt wireless IP Camera

IP4AM-1041W
IP4M-1041B
Amcrest Technologies LLC

Nov.25 to Dec.10, 2019

47 CFR FCC Part 15, Subpart C (Section 15.247)

ANSI C63.10:2013

D =

{
Will Yan

Project Engineer

Daniel-Sun

RF SuperVisor
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2 Summary of Test Results

The EUT has been tested according to the following specifications:

47 CFR FCC Part 15, Subpart C (SECTION 15.247)
FCC
Clause Test ltem Result Remarks
15.207 AC Power Conducted Emission PASS Meet the requirement of limit.
15.205/ . -
15.209 / Radiated Emissions Measurement PASS Meet the requirement of limit.
15.247(d)
Emissions in non-restricted PASS Meet the requirement of limit.
15.247(d) frequency bands a
15.247(a)(2) 6dB bandwidth PASS Meet the requirement of limit.
15.247(b) Conducted power PASS Meet the requirement of limit.
15247(6) Power Spectra| Density PASS Meet the requirement of limit.
15.203 Antenna Requirement PASS No antenna connector is used.
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2.1 Test Instruments
Equipment Manufacturer|Model No. Serial No. Last Cal. Next Cal.
Hybrid antenna(25MHz-1.5GHz) |Schwarzbeck [VULB9168 E1A1012 Feb.09,19 Feb.08,20
Horn Antenna(1GHz -18GHz)  |Schwarzbeck [BBHA9120D |[E1A1017 Aug.26,19  |Aug.25,20
Pre-Amplifier(100kHz-1.3GHz) |Agilent 8447D E1A2001 Oct.18,19  |Oct.17, 20
Pre-Amplifier(1GHz-26.5GHz) |Agilent 84498 E1A2002 Mar. 26, 19 |Mar. 25, 20
EMI test recerver R&S ESR7 E1R1005 Dec.04, 19 |Dec.03, 20
Spectrum Analyzer Keysight N9030B E1S1003 Jul.23,19 Jul.22, 20
RF Unit Control System Tonscend JS0806-2 E1CS003 Apr.11.19 Apr.18.20
EMI test receiver R&S ESCS30 E1R1001 Mar.26, 19  |Mar.25, 20
LISN R&S ENV216 E1L1011 Jul.18, 19 Jul.17, 20
Humidity&Temp Tester Baolima WS508 E1H1011 Apr. 04,19 |Apr. 03, 20
Test Software ADT ADT_COND_V |N/A N/A N/A
7.31
Test Software Toscend JS32-RE N/A N/A N/A
Test Software Toscend JS1120 N/A N/A N/A
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2.2 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
EUT:

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.

Expanded Uncertainty
Measurement Frequency

(k=2) (%)
Conducted Emissions at mains ports 150kHz ~ 30MHz 1.83 dB
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 5.36 dB
1GHz ~ 6GHz 3.47 dB
Radiated Emissions above 1 GHz 6GHz ~ 18GHz 3.75dB
18GHz ~ 40GHz 3.30dB

2.3 Modification Record

There were no modifications required for compliance.
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3 General Information

3.1 General Description of EUT

Product 4MP Pan/Tilt wireless IP Camera

Brand --

Test Model IP4AM-1041W

Series Model IP4M-1041B/IP4M-1041W

Model Difference Only product color is different

Power Rating 5VDC/1A with adaptor 100-240V~,50/60Hz

CCK, DQPSK, DBPSK for DSSS
Modulation Type
64QAM, 16QAM, QPSK, BPSK for OFDM

Modulation Technology DSSS, OFDM

Operating Frequency See clause 3.2
Number of Channel See clause 3.2
Antenna Type IFA Antenna

Antenna Connector --

Antenna Gain 0.92dBi

Note: Note: For more details, please refer to the User’s manual of the EUT.

Modulation Mode TX /RX Function
802.11b 1TX/1RX
802.11¢g 1TX/1RX

802.11n (HT20) 1TX/1RX

802.11n (HT40) 1TX/1RX
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3.2 Description of Test Modes

13 channels are provided for 802.11b, 802.11g and 802.11n (HT20)

Channel Frequency Channel Frequency
1 2412MHz 7 2442MHz
2 2417MHz 8 2447MHz
3 2422MHz 9 2452MHz
4 2427MHz 10 2457MHz
5 2432MHz 11 2462MHz
6 2437MHz - -
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3.2.1 Test Mode Applicability:

EUT Applicable to
Configure Description
Mode RE = 1G RE < 1G PLC APCM
- v v N V -
Where RE21G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz

PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement

Radiated Emission Test (Above 1 GHz):

XI Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

CONIIE:IJ;URE MODE AVAILABLE TESTED MODULATION | MODULATION | DATA RATE
MODE CHANNEL CHANNEL |TECHNOLOGY TYPE (Mbps)
- 802.11b 1to 11 1,6, 11 DSSS DBPSK 1.0
- 802.11g 1to 11 1,6, 11 OFDM BPSK 6.0
- 802.11n (HT20) 1to 11 1,6, 11 OFDM BPSK 6.5
- 802.11n (HT40) 3t09 3,6.,9 OFDM BPSK 13.5

Radiated Emission Test (Below 1 GHz):

XI Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

Power Line Conducted Emission Test:

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
CONFLIJGURE MODE AVAILABLE TESTED MODULATION | MODULATION DATA RATE
MODE CHANNEL CHANNEL |TECHNOLOGY TYPE (Mbps)
- 802.11b 1to 11 1 DSSS DBPSK 1.0
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Antenna Port Conducted Measurement

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

CONilIg-URE MODE AVAILABLE TESTED MODULATION | MODULATION | DATA RATE
MODE CHANNEL CHANNEL |TECHNOLOGY TYPE (Mbps)
- 802.11b 1to 11 1,6, 11 DSSS DBPSK 1.0
- 802.11¢g 1to 11 1,6, 11 OFDM BPSK 6.0
- 802.11n (HT20) 1to 11 1,6, 11 OFDM BPSK 6.5
- 802.11n (HT40) 3t09 3,6.,9 OFDM BPSK 13.5

3.2.2 Test Condition:

Applicable to Normal Environmental Conditions Normal Input Power
RE>1G 25deg. C, 60%RH 120Vac, 60Hz
RE < 1G 25deg. C, 60%RH 120Vac, 60Hz
PLC 25deg. C, 60%RH 120Vac, 60Hz
APCM 25deg. C, 60%RH 120Vac, 60Hz
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3.3 Duty Cycle of Test Signal
The Duty Cycle of the EUT is 98.64%.

Q Marker
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Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

3.4 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 standard:

FCC Part 15, Subpart C (15.247)
KDB 558074 D01 DTS Meas Guidance v05r02
ANSI C63.10:2013

All relaxed test items have been performed and recorded as per the above standard.
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4 Test Procedure and Results
41 6dB Bandwidth Measurement
4.1.1 Limit

For digital modulation systems, the minimum 6dB bandwidth shall be at least 500 kHz

4.1.2 Test Setup

SPECTRUM
Attenuator | ANALYZER

EUT

4.1.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” for
compliance to FCC 47CFR 15.247 requirements (clause 8.2).

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz, VBW = 3
RBW, peak detector with maximum hold) is implemented by the instrumentation function.

4.1.4 Deviation of Test Standard

No deviation.
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4.1.5 Test Results

802.11b
99% Occpuied . I .
. 6 dB Bandwidth | Minimum Limit
Channel Frtzlc\|n|il_lezr;cy Bandwidth Pass / Fail
(MHz2) (MHz) (MHz)

1 2412 13.284 9.032 0.5 Pass

6 2437 13.352 9.034 05 Pass

11 2462 13.411 8.569 0.5 Pass

Spectrum Plot

802.11b(2412MHz)
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802.11b(2437MHz)
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802.11b(2462MHz)
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802.11¢g

S -
Channel Frtzlc\|n|il_lezr;cy gglggr?dc;ﬁmfd 0dB :\:::)Width Minir(nl\:'-rlnz)Limit Pass / Fail
(MHz)
1 2412 16.454 16.320 0.5 Pass
6 2437 16.432 16.320 05 Pass
1 2462 16.465 16.340 05 Pass

Spectrum Plot

802.11g(2412MHz)

EYSIGHT Input RF
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802.11g(2437MHz)
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802.11g(2462MHz)
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802.11n(HT20)

S -
Channel Frtzlc\|n|il_lezr;cy gglggr?dc;ﬁmfd 0dB :\:::)Width Minir(nl\:'-rlnz)Limit Pass / Fail
(MHz)
1 2412 17.615 17.540 0.5 Pass
6 2437 17.598 17.290 0.5 Pass
11 2462 17.628 17.290 05 Pass

Spectrum Plot
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802.11n(HT40)

S -
Channel Frtzlc\|n|il_lezr;cy gglggr?dc;ﬁmfd 0dB :\:::)Width Minir(nl\:'-rlnz)Limit Pass / Fail
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3 2422 36.056 35.710 0.5 Pass
6 2437 36.072 34.200 0.5 Pass
9 2452 36.099 35.720 0.5 Pass
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802.11n(HT40)(2437MHz)
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4.2 Conducted Output Power Measurement
4.2.1 Limit

For systems using digital modulation in the 2400 - 2483.5 MHz bands: 1 Watt (30 dBm)

4.2.2 Test Setup

EUT Attenuator

4.2.3 Test Procedures

Method PKPM1 (Peak Power Measurement)

Peak power measurements were performed only when the EUT was transmitting at its maximum power
control level using a broadband power meter with a pulse sensor. The pulse sensor employs a VBW =
50MHz so this method was only used for signals whose DTS bandwidth was less than or equal to 50MHz.

Method AVGPM-G (Measurement using a gated RF average-readinqg power meter)

Measurements may be performed using a wideband gated RF power meter provided that the gate
parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Since this measurement is made only during the ON time of the transmitter,
no duty cycle correction is required.

4.2.4 Deviation of Test Standard

No deviation.
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4.2.5 Test Results
802.11b
Peak
Limit
Channel Frequency (MHz) Power Pass / Fail
(dBm)
(dBm)
1 2412 13.70 30 Pass
6 2437 13.57 30 Pass
11 2462 12.99 30 Pass
802.11g
Peak
Limit
Channel Frequency (MHz) Power Pass / Fail
(dBm)
(dBm)
2412 14.85 30 Pass
6 2437 15.57 30 Pass
11 2462 13.64 30 Pass
802.11n(HT20)
Peak
Limit
Channel Frequency (MHz) Power Pass / Fail
(dBm)
(dBm)
2412 15.06 30 Pass
6 2437 13.64 30 Pass
11 2462 12.69 30 Pass
802.11n (HT40)
Peak
Limit
Channel Frequency (MHz) Power Pass / Fail
(dBm)
(dBm)
3 2422 13.29 30 Pass
6 2437 14.19 30 Pass
9 2452 12.22 30 Pass
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4.3 Power Spectral Density Measurement
4.3.1 Limit

The Maximum of Power Spectral Density Measurement is 8 dBm in any 3 kHz band.

4.3.2 Test Setup

SPECTRUM
Attenuator | ANALYZER

EUT

4.3.3 Test Procedures

The power output per FCC § 15.247(e) was tested according to DTS test procedure of “KDB558074 D01
DTS Meas Guidance” (clause 10.5) for compliance to FCC 47CFR 15.247 requirements.

a) Measure the duty cycle (x) of the transmitter output signal.

b) Set instrument center frequency to DTS channel center frequency.

c) Set span to at least 1.5 OBW.

d) Set RBW to: 3kHz < RBW < 100 kHz.

e) Set VBW = 3 RBW.

f) Detector = power averaging (RMS) or sample detector (when RMS not available).
g) Ensure that the number of measurement points in the sweep = 2 span/RBW.
h) Sweep time = auto couple.

i) Do not use sweep triggering. Allow sweep to “free run”.

i) Employ trace averaging (RMS) mode over a minimum of 100 traces.

k) Use the peak marker function to determine the maximum amplitude level.

[) Add 10 log (1/x), where x is the duty cycle measured in step (a, to the measured PSD to compute the
average PSD during the actual transmission time.

m) If resultant value exceeds the limit, then reduce RBW (no less than 3 kHz) and repeat (note that this may
require zooming in on the emission of interest and reducing the span in order to meet the minimum
measurement point requirement as the RBW is reduced).
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4.3.4 Deviation of Test Standard

No deviation.

4.3.5 Test Results

802.11b
PSD Limit
Channel Frequency (MHz) Pass / Fail
(dBm/3kHz) (dBm/3kHz)
2412 -9.89 8 Pass
6 2437 -10.11 8 Pass
11 2462 -9.38 8 Pass
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802.11b(2437MHz)
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Channel Frequency (MHz) Pass / Fail
(dBm/3kHz) (dBm/3kHz)
1 2412 -11.49 8 Pass
6 2437 -10.49 8 Pass
11 2462 -10.14 8 Pass
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802.11n(HT20)
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Channel Frequency (MHz) Pass / Fail
(dBm/3kHz) (dBm/3kHz)
2412 -11.43 8 Pass
6 2437 -10.94 8 Pass
11 2462 -11.25 8 Pass

Spectrum Plot

802.11n(HT20)(2412MHz)

Input £ 50 00
Corrections: Off
Freq Ref Inl (S)
NFE" Adaptive

KEYSIGHT Input RF Al 508

Goupling DG
Align: OfF

Gate: OfF
IF Gain: Low
Sig Track' Off

Tng- Frea-Run

1 Spectrum ¥
| Scale/Div 10 dB

Ref Lvl Offset 22.00 dB
Ref Level 10.00 dBm

q

{

Center 2.41200 GHz #Video BW 10 kHz

RS BW 3.0 ki

2l dkrs

PNO Besl Wide  Avg Type Loo-Power |
\Ava|Hold > 100100

Mkr1 2.405 736 0 GHz}

:'i-*,.%:"m-‘T-*Jx.:'~.-"1-w‘%-'u\.*u*ﬁ'.*-iw‘rw.*n_'»"nH*"'.w‘A»T'».r'r‘ﬂ*J*ur.*-r-.f'J-.ﬂ.u*a-'vr-f'ﬁ%wﬂ
1

Swgep

I

0 ms (2001 pis)|

|Select Marker

Marker Frequency
2.405736000 GHz

Peak Search
==

' | Next Pk Right

Settings

-11.43 dBm|}

Search
Config

Properties

| | Marker
| ! LRI J Function
| Marker—

. Pk-Pk Search

Counter

Minimum Peak

1 Marker Delta |-
--
i Mkr—Raf Lvl
rch

Span 27.00 MHz

Report No.: DHQA-19NO2333VTSHPB-1 Page No. 30/ 114

Report Format Verision: 6.1.1
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802.11n(HT40)

PSD Limit
Channel Frequency (MHz) Pass / Fail
(dBm/3kHz) (dBm/3kHz)
3 2422 -10.80 8 Pass
6 2437 -11.56 8 Pass
9 2452 -10.85 8 Pass

Spectrum Plot

802.11n(HT40)(2422MHz)
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4.4 Emissions in non-restricted frequency bands
4.4.1 Limit

Below 20 dB of the highest emission level of operating band (in 100 kHz Resolution Bandwidth).

4.4.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.4.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” (clause
11.0) for compliance to FCC 47CFR 15.247 requirements.

MEASUREMENT PROCEDURE REF

1. Set the RBW = 100 kHz.

2. Setthe VBW = 300 kHz.

3. Detector = peak.

4. Sweep time = auto couple.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum power level in any 100 kHz band segment

within the fundamental EBW.

MEASUREMENT PROCEDURE OOBE
1. Set RBW = 100 kHz.

2. Set VBW = 300 kHz.

3. Detector = peak.

4. Sweep = auto couple.

5. Trace Mode = max hold.
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6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum amplitude level.

4.4.4 Deviation of Test Standard

No deviation.
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4.4.5 Test Results
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Spectrum Plot

802.11n(HT20)(2437MHz) Out-of-Band Emissions
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Spectrum Plot
802.11n(HT20)(2462MHz) Out-of-Band Emissions
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802.11n(HT40)

Frequency
Channel Pass / Fail
(MHz)
2422 Pass
6 2437 Pass
2452 Pass

Spectrum Plot

802.11n(HT40)(2422MHz)

| KEYSIGHT Inpu

b RF
pling

1 Spectrum
| Scale/Div 10 dB

Center 2.42200 GHz
jeres BUL 100 khz

acm?

Input £ 50 00 #Atten 30 dB PNO: Fast
Corrections: Off Gate: OfF
Freg Ref Int (S) IF Gain: Low
NFE" Adaptive Sig Track' Off

Ay Type Log-Power
Pvg|Hold: > 10 100
Tng- Frea-Run

Ref Lvl Offset 22.00 dB
Ref Level 15.00 dBm

#Video BW 300 kHz

Nov 22, 2019
2:10:29 PM

|Select Marker

Marker 1

- [ Marker Frequency

414434000 GHz

Pk Search
| Config

Properties

Marker
. Function

Marker—

) Counter

Report No.: DHQA-19NO2333VTSHPB-1

Page No. 55/ 114

Report Format Verision: 6.1.1




KEYSIGHT lnput RE — — Tiapif 2’500 ZAlten 30 dB PNO). Fast A Type LogPower 12 - 4 - - |lSaleet Marker
Goupling DG Caorrections: Off Gate: OfF Ayvg|Hold =10V 100
(] Align: Off Freq Ref Int (S) IF Gain: Low Tng: Free Run e Macer ]

y NFE" Adaptive Sig Track' Off . NN
= Marker Frequency Settings
et RefLvl Offset 22.00 dB kIl <. 1] 2.420719000 GHz
| Scale/Div 10 dB Ref Level 15.00 dBm .57 dBmij§ y

! Pk Search
Next Peak } Config
Next Pk Right Properties
1B : - =
| ! LRI ) Function

Minimum Peak Mearker—

Pk 5 =
|

i Mkr—Raf Lvi

| Center 2,43700 GHz #Video BW 309 kHz
f#R

Spectrum Plot

802.11n(HT40)(2452MHz)

Input 2 &0 01 #Alten 30 dB PNO: Fast Avg Type LogPower [0 o |Select Marker
Corrections. O Gate: OF Ayvg|Hold =10V 100
Freg Ref Int (S) IF Gain: Low Tng: Fea Run Marksr 1
NFE" Adaptive Sig Track' Off P |
L =4 | on
Ref Lvl Offset 22.00 dB Mkr1 2.436 988 GH
Ref Level 15.00 dBm 2.23 dBmijk

PK Search
| | 1 1 COI'IﬁQ
Mot gl

e Properties

Marker
. Function

Marker—

) Counter

| Center 2,45200 GHz #Video BW 309 kHz
f#Res BW 100 kHz

-
2
o
2

:28 PM

Report No.: DHQA-19NO2333VTSHPB-1 Page No. 56/ 114 Report Format Verision: 6.1.1




Spectrum Plot

802.11n(HT40)(2422MHz) Band Edge
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Spectrum Plot

802.11n(HT40)(2422MHz) Out-of-Band Emissions
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Spectrum Plot

802.11n(HT40)(2437MHz) Out-of-Band Emissions
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Spectrum Plot

802.11n(HT40)(2452MHz) Out-of-Band Emissions
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4.5 Radiated Emission Measurement
4.5.1 Limits

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits specified

as below table.

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F (kHz) 300
0.490 ~ 1.705 24000/F (kHz) 30
1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

NOTE:

1. The lower limit shall apply at the transition frequencies.

2. Emission level (dBuV/m) = 20 log Emission level (uV/m).

3. For frequencies above 1000 MHz, the field strength limits are based on average detector, however, the
peak field strength of any emission shall not exceed the maximum permitted average limits, specified

above by more than 20 dB under any condition of modulation.

4.5.2 Test Procedures

For Radiated emission below 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber room.
The table was rotated 360 degree to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top of
a variable-height antenna tower.

c. Both X and Y axes of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotate table was turned from
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0 degree to 360 degree to find the maximum reading.

e. The test-receiver system was set to Quasi-Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

Note:

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency below
30MHz.

For Radiated emission above 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for below 1 GHz) / 1.5 meters (for above 1
GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

¢. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz & 360 kHz
for Quasi-peak detection (QP) at frequency below 1 GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1 GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 1/T for
RMS Average (Duty cycle < 98 %) for Peak detection at frequency above 1 GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 10 Hz
(Duty cycle = 98 %) for Average detection (AV) at frequency above 1 GHz.

5. All modes of operation were investigated and the worst-case emissions are reported.
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4.5.3 Deviation from Test Standard

No deviation.
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4.5.4 Test Setup
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For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.5.5 EUT Operating Conditions

a. Placed the EUT on a testing table.
b. Use the software to control the EUT under transmission condition continuously at specific channel

frequency.

4.5.6 Test Results

Radiated Emissions Range 9kHz~30MHz
The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible value

has no need to be reported.
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Radiated Emissions Range 30MHz~1GHz

Mode

802.11b-2412MHz Detector Function

Quasi-Peak (QP)

Frequency Range

30MHz ~ 1GHz Antenna Polarity

Horizontal

Test Plot:
Test Graph
1400 - FEC Pait136 SLASTH Jm Below
2
g
Aok 1000 1G
FregueincyfHz]
a. P Celeci
'\1 Freg. Q0 Be2ading | Factor QF Valus QF Limitc | QP Margimn | Height | Angle
Ha claritc
[MH=]1 [dBuV/m [dB] [dBuV/m] dBuV/m [dB] [em] 3 E
1 34.07 d2.65 =10 2 2Z2.45 40.00 17 .55 280 157 Horizontal
2 4629 27.16 —=59.61 1T.55 44 .04 22 .45 20 131 Horizontal
3 8178 32.01 -13.59 18:-12 0.00 21,84 Z 283 Horizontcal
4 led-1l 27.71 —B.594 18.77 43 .50 24 .73 204 2RO Horizontal
= 2718 2958 -9 .85 15.73 4e.53 20 143 Horizoncal
& 48004 25.94 —5E_64 24.30 46 .50 2220 204 163 Horizontal
REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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Mode 802.11b-2412MHz Detector Function Quasi-Peak (QP)

Frequency Range 30MHz ~ 1GHz Antenna Polarity Vertical
Test Plot:
Test Graph
10 i i i i _ FoL PartiB SLASER -3m Oelow | GHedvenical) i
i - bt ! 1 1 | e
o)
Jned 1008 G
FrespusancgHz]
a P Detleclod
Freg D Readin Factoxr QF Limit | QP Margin | Height | Angle
(4 3 - ;i - = :: = Folarity
[MH= [dBuV /m dB] [dBEV./m] dB] [cm] i
1 40. 08 38.57 -5.48 2911 4000 10.89 100 17 Vertical
2 &8.57 35.72 =Iz._.04 23:68 4000 1g._.32 100 17 Vertical
3 Bl 93 38.12 -13.91 24 _21 470 .00 15.79 100 i52 Vertical
4 12G.:90 36.7%9 =I1:71 25.908 43.50 1g_42 i0g 17 Tercical
5 3386 31.43 22.55 4€_50 Z3.595 100 4z Vercical
€ 3323 33.1¢ 25:33 46.50 21._17 i0g 268 Vercical
REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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Radiated Emission Range 1GHz~10th Harmonic

802.11b

Channel TX Channel 1 Peak (PK)
Detector Function

Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level

Emission . . Correction
No. Frequency Level Limit Margin Factor Anten_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4824.15 56.25 74.00 -17.75 -9.40 H PK
2 4824.00 53.52 54.00 -0.48 -9.39 H AV
3 4824.15 51.59 74.00 -22.41 -9.40 \Y PK
4 4825.00 49.89 54.00 -4.11 -9.40 \Y AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

Channel

TX Channel 6

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Emission . . Correction
No. Frequency Level Limit Margin Factor Anten_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4874.30 58.55 74.00 -15.45 -9.33 H PK
2 4873.95 53.50 54.00 -0.50 -9.32 H AV
3 4873.45 52.21 74.00 -21.79 -9.33 V PK
4 4874.30 49.90 54.00 -4.10 -9.33 \Y AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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Channel TX Channel 11 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level

Frequency il Limit Margin Bl Antenna
No. Level Factor . Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4923.60 57.86 74.00 -16.14 -9.27 H PK

2 4923.90 52.42 54.00 -1.58 -9.27 H AV

3 4924 .45 51.79 74.00 -22.21 -9.27 \ PK

4 4924.45 49.87 54.00 -4.13 -9.27 \ AV

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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Channel TX Channel 1 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level

Frequency i Limit Margin (ETEET Antenna
No. Level Factor . Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4824 .15 55.41 74.00 -18.59 -9.40 H PK

2 4825.00 49.55 54.00 -4.45 -9.40 H AV

3 4828.40 54.37 74.00 -19.63 -9.39 Vv PK

4 4826.70 46.88 54.00 -7.12 -9.39 \Y AV

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

Channel TX Channel 6 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Frequency i Limit Margin (ETEET Antenna
No. | " (MHz) Level (dBuV/m) (dB) Factor Polarit L]
(dBuV/m) (dB/m) v

1 4877.70 58.41 74.00 -15.59 -9.33 H PK

2 4874.30 52.13 54.00 -1.87 -9.33 H AV

3 4875.15 55.49 74.00 -18.51 -9.33 \Y, PK

4 4874.30 48.92 54.00 -5.08 -9.33 \ AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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Channel TX Channel 11 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level

Frequency il Limit Margin Bl Antenna
No. Level Factor . Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4925.30 57.43 74.00 -16.57 -9.27 H PK

2 4920.20 50.53 54.00 -3.47 -9.27 H AV

3 4925.30 57.20 74.00 -16.80 -9.27 \ PK

4 4926.15 51.89 54.00 -2.11 -9.26 \ AV

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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802.11n(HT20)

Channel

TX Channel 1

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequency i Limit Margin (ETEET Antenna
No. Level Factor . Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4824 .15 56.66 74.00 -17.34 -9.40 H PK

2 4823.30 50.95 54.00 -3.05 -9.40 H AV

3 4822.45 54.15 74.00 -19.85 -9.40 Vv PK

4 4821.60 47.87 54.00 -6.13 -9.40 \Y AV

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

Channel

TX Channel 6

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequency i Limit Margin (ETEET Antenna
No. Level Factor . Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4877.70 56.48 74.00 -17.52 -9.33 H PK

2 4875.15 48.95 54.00 -5.05 -9.33 H AV

3 4822.45 54.15 74.00 -19.85 -9.33 Vv PK

4 4821.60 47.87 54.00 -6.13 -9.33 Vv AV

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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Channel

TX Channel 11

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequency il Limit Margin Bl Antenna
No. Level Factor . Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4924 .45 52.19 74.00 -21.81 -9.27 H PK

2 4923.60 46.49 54.00 -7.51 -9.27 H AV

3 4923.60 52.18 74.00 -21.82 -9.27 Vv PK

4 4927.00 45.02 54.00 -8.98 -9.26 \Y AV

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

802.11n(HT40)

Channel

TX Channel 3

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequency il Limit Margin Bl Antenna
No. Level Factor . Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4842.00 54.89 74.00 -19.11 -9.37 H PK

2 4843.70 48.78 54.00 -5.22 -9.37 H AV

3 4834.35 51.85 74.00 -22.15 -9.37 Vv PK

4 4843.70 45.58 54.00 -8.42 -9.37 Vv AV

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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Channel

TX Channel 6

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequency il Limit Margin Bl Antenna
No. Level Factor . Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4873.45 58.29 74.00 -15.71 -9.33 H PK

2 4873.45 52.52 54.00 -1.48 -9.33 H AV

3 4875.15 54.90 74.00 -19.10 -9.33 \Y PK

4 4870.90 49.31 54.00 -4.69 -9.33 Vv AV

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

Channel

TX Channel 9

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequency il Limit Margin Bl Antenna
No. Level Factor . Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4898.95 50.88 74.00 -23.12 -9.30 H PK

2 4899.80 45.77 54.00 -8.23 -9.30 H AV

3 4907.45 49.76 74.00 -24.24 -9.29 Vv PK

4 4905.75 45.34 54.00 -8.66 -9.29 \Y AV

REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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4.6 Conducted Emission Measurement

4.6.1 Limits
Conducted Limit (dBuV)
Frequency (MHz)
Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0 - 30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

4.6.2 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH

of coupling impedance for the measuring instrument.
Both lines of the power mains connected to the EUT were checked for maximum conducted

interference.
The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was

not recorded.

NOTE: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)
and average detection (AV) at frequency 0.15MHz-30MHz.

4.6.3 Deviation from Test Standard

No deviation.
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4.6.4 Test Setup

T

Vertical Ground

Reference Plane

/ Test Receiver

—~— 1
o 0 0 o
40cm EUT o ~do 0 0o
80cm
|LISNh
| 1 ~ & 1
I\ _L_

N

Horizontal Ground
Reference Plane

Note: 1.Support units were connected to second LISN.

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

4.6.5 EUT Operating Conditions

Same as 4.1.6.
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4.6.6 Test Results

Working While Charging

Quasi-Peak (QP) /

Phase Line (L) Detector Function Average (AV)
Corr. Reading Value Emission Level Limit Margin
Freq.
No Factor [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZ] (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.15000 9.84 32.34 18.69 | 42.18 | 28,53 | 66.00 | 56.00 | -23.82 | -27.47
2 0.48235 9.72 28.40 | 20.94 | 38.12 | 30.66 | 56.30 | 46.30 | -18.18 | -15.64
3 1.01173 9.59 26.06 16.11 35.65 | 25.70 | 56.00 | 46.00 | -20.35 | -20.30
4 1.60605 9.70 24.46 15.62 | 34.16 | 25.32 | 56.00 | 46.00 | -21.84 | -20.68
5 2.77514 9.84 22.12 11.57 | 31.96 | 21.41 56.00 | 46.00 | -24.04 | -24.59
6 17.69488 10.29 15.89 7.09 26.18 17.38 | 60.00 | 50.00 | -33.82 | -32.62
REMARKS:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission leve | - Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value.
Test Plot:
dBuY Test Standard: FCC Part 15 Class B
ea- PK Trace [—~——
Go— QP Limit e
80— AW Limit T
70—
80— e, =in
[P = -~
50— = . 7
oy e LT TS : 5
- uh'.l"mf"ﬂ’"hrwu / ¥ XWM/‘\?W\A‘MWWMPMMJWWM
20—
10—
' = M.['( Value
D15 1.00 10,00 3[‘:‘.{!'3
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Quasi-Peak (QP) /

Phase Neutral (N) Detector Function Average (AV)
Corr. Reading Value Emission Level Limit Margin
No rea Factor [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHz] (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.

1 0.16173 9.84 35.72 18.30 45.56 28.14 65.37 55.37 | -19.82 | -27.24
2 0.18519 9.81 33.07 | 1717 | 4288 | 26.98 | 64.25 | 5425 | -21.36 | -27.26
3 0.48235 9.84 29.19 | 26.28 | 39.03 | 36.12 | 56.30 | 46.30 | -17.26 | -10.17
4 1.63733 9.92 18.68 6.13 28.60 | 16.05 | 56.00 | 46.00 | -27.40 | -29.95
5 3.36164 9.98 16.17 4.48 26.15 14.46 56.00 46.00 | -29.85 | -31.54
6 18.1367 10.37 13.85 4.27 2422 | 1464 | 60.00 | 50.00 | -35.78 | -35.36

REMARKS:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value
4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.

Test Plot:
dBuV Test Standard: FCC Part 15 Class B
"= PK Trace |
20 QP Limit [~
20 AV Limit [
&0 T
"':'/‘-. L, -
40 1M, , 4
a Rl ) I‘_/F pa] =
a0 "y III.-"'I-"":"'J\lfrﬂhﬂwnw"ﬂw”“‘\-w i e L 1 AT T
Ed
20
10
x - MK Value
o :
01E 1.00 10.00 BEI.E-:]
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4.7 Radiated Restricted Band Edge Measurement
4.7.1 Test Limit

For 15.205 requirement:

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC part15,

must also comply with the radiated emission limits specified in Section 15.209(a).

Frequency Frequency Frequency Frequency
(MHz) (MHz) (MHz) (GHz)
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45 - 515
1 0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35 - 5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 725 - 7.75
4125 - 4.128 25,5 - 25.67 1300 - 1427 8.025 - 8.5
417725 - 417775 37.5 - 38.25 1435 - 1626.5 9.0 - 9.2
4.20725 - 4.20775 73 - 74.6 1645.5 - 1646.5 9.3 -95
6.215 - 6.218 748 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25 - 134
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 - 16.2
8.362 - 8.366 156.52475 - 156.525 2483.5 - 2500 17.7 - 214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01 - 23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6 - 24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2 - 31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 - 335.4 3600 - 4400 (2)
13.36 - 13.41 -- -- --
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All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47CFR
must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209
Frequency Field Strength Measured Distance
[MHZ] [uV/m] [Meters]
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

4.7.2 Test Procedure Reference

ANSI C63.10 Section 6.3 (General Requirements)

ANSI C63.10 Section 6.6 (Standard test method above 1GHz)

4.7.3 Test Procedures

Peak Field Strength Measurements

RBW = 1MHz
VBW = 3MHz

Detector = peak

N o o ks~ w0~

Trace mode = max hold

Sweep time = auto couple

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
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Average Measurements above 1GHz (Method VB)

8. 1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

9. 2.RBW =1MHz

10. 3. VBW; If the EUT is configured to transmit with duty cycle = 98%, set VBW = 10 Hz.
11. If the EUT duty cycle is < 98%, set VBW = 1/T. T is the minimum transmission duration.

12. 4. Detector = Peak
13. 5. Sweep time = auto
14. 6. Trace mode = max hold

15. 7. Trace was allowed to stabilize

4.7.4 Test Setup

For Radiated emission above 1GHz

EUT& am

Ant, Tower

Support Units

Tum Table Aisorier
1500 ﬁ ".ﬂNI"u""'.-' v’\f\ﬁ

1-dm
Variable

}
=

I
Ground Planeg

Test Receiver

.

! [

o om0

CIUUI'."--.

Report No.: DHQA-19NO2333VTSHPB-1 Page No. 81 /114

Report Format Verision: 6.1.1




(B UREAL
VYERITAS

4.7.5 Test Results

Test Plot

b-2412MHz/ Horizontal

E | | |
g = : ;
H al !
- 1 1 1
0| 1 £ty = ; i
o 1 : : ! : I a
| | | |
I | | | | | | | !
EHG 2EMN2G 2R 2.5e500 PR LT L 250G 2ATT# 2508405 ZEeaG ZAT0EG 2AENG
Frafqusnicy[Hz]
ol Leteror W AN Deseir
Freg. Eeading Lewvel Limit Margin | Height angle
N Polarity Detector
. s . e - e 1
[MH=] [dBpV/m} | [dBpVim]l | [dBpV/m] Id®] [om]
1 2384 1608 47_47 52.38 74.00 2162 175 23 Horizontal EE
2 Z350._00L6 45.81 50.83 74.08 2317 175 Ied Horizontal EE
3 24113312 05.73 LOC.ES 74.00 —2h. 64 L5 L1l Hozigohtal FE
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Test Graph
1o FOC Bandedge AviHarzonlal)
Bl e e S e e e e S
a0 e AL
7O — — S
E B0
=
g =0
§ 40 o
3o i e e e
20 — — e -
N ittt g R A e 5 T i 0 s T } 0 M i
: |
241G 23212G 2.3324G LMIGG 235G LEG 2ATTHG 2288405 2 39065 2410846 242G
FrequencyiHz]
o E
Freg. Beading Level Limit Margin | Height Zngle
HO. Polarity Detector
roe
[¥HEz] [dBpV/m] | [@BuV/m] [dBpV/m] [dB] [em] i
1 2375.74586 36.79 4] .68 54.00 12.32 185 262 Horizontal v
2 2350.0016 35.86 40.78 54.00 13.22 155 89 Horizontal Y
3 2411.0016 2.02 Sg.98 54.040 —42 .98 175 80 Horizontal v
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Test Plot
b-2412MHz/ Vertical
Test Graph
T FOC Bandedge Piyetical) : :
| | | |
ag) | :
: . !
A i T
i ; . : :
£ ! : :
E o= = — S .
¥ w I : : I s =
b | | | |
30 | | | i
| |
20 : | I |
| |
10 i Fet
| | | | |
il
281G 232G 232415 2 MG 23548G 2 UAG 237725 2380445 2 39065 2AEG 24200
FraquencyiHz]
o (P Bstecint & AN Deldor
Freg. Beading Level Limit Margin | Height Zngls
NO. Polarity Detector
-]
[Miz] [dBuV/m] | [dBuV/m] | [dBuv/m] | [dB} [cm] "l
1 2380.8344 47. 6B 52.58 74.00 21.42 155 1462 Vertical PE
2 2350.001s 4&.03 58.95 74.00 1e5 E7 Vertical FE
3 2411.9424 G1.54 96.91 74.G0 —=22.81 165 251 Vertical PE
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Test Graph
Y0¥ FCC Berndedige AV VE
a0 ' i,
|
an | dot
T | / \
|
e | / \
E ©Bo i
3 | v
- ! f
§ 40 -;‘ B
|
30 |
1
20 i
|
10 ¢
|
o i
NG 2324G 233246 2 IGG 235486 23566 2ATTEG 238045 2-3006G 408G 242205
FrequencyfHz|
o 0P Dedacior & AV Delschr
Freg. Reading Lewvel Limit Mzrgin | Height Lngle
HO. Polarity Detector
o
[MHz] [dBuV/m] | [dBpv/m] | [dBuV/m] | [4B] [em] 1
1 2376.1472 36.32 2121 54.00 12279 165 52 Vertical RV
= 2350.0016 35.16 40.08 54.00 13.82 155 22k Vertical RV
3 2413.0736 87.7T1 G2.63 54.00 —38.68 185 242 Vertical v
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Test Plot

b-2462MHz/ Horizontal

Test Graph

101 T |
| | |
i r/rj ----- i I i 7
N F i . | ;
mry : : : :
= | | |
B0 | | WL
s | _
g 50 S LRSS S
3 | _
- i i |
30 | | | | |
| |
20 | 1 |
| |
L - t 1 it
| |
D
24525 246485 246060 247440 247926 24045 2480980 2 48360 2408415
Frecuency[Hz]
o [P Bstecior & AV Daledor
eg i Level Limit K ir Height o
Freg Reading Ve imit Margin igh Zngle
NG . Polarity Detector
o
[MHz] [dBuV/m] | [dBuV/m] | [dBuV/m] [dB] [cm] [
1 24g1.97582 9g.12 101.17 T74.00 —27. 17 175 101 Horizontal PR
Z 2483.5000 45.4¢ 5@.55 74.00 23.45 155 351 Horizontal PE
3 2484.€544 47 .60 52.69 74.G0 21.31 165 310 Horizcntal PE
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Test Graph

1o L FCC Bandedge aVH

i } o Lo

oty o i |
i ; ; |
. | b ;

| 1\ |

% 50 :
= | Nagmn
5 4D o | o "‘"—'—"""""___ B
= | | |
3o ! I el
20 1 1 g
1 -
i | |
24520 2 468480 2 4695 ZATHAG 24792G 24844 248580 2 40060 240840
Frequency[Hz]
o 0P Dsiecior % AV Dat r
¥ i Level Limi M i He: T
Freg. Beading Level Limit largin igh Zngle
NO. Polarity Detector
re
[MH=] [dBpV /m] [EBpV/m] [dBuV/m] [dB] [em] [*1
1 2483.0208 G2.62 57T.67 54.00 —-43 .67 175 o5 Horizontal 7
2 2483.5000 35.58 4L.03 54,080 1Z.92 165 89 Horizontal AV
3 2484.0544 36.21 41 .30 54.00 12.78 175 G Horizontal BV
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[MEz] [dEuV/m] | [dBuv/m] | [dBuv/ml | (4Bl [em] "1
1 2462.0032 52.43 57.43 T4.00 -23.48 175 243 Vertical BE
2 2483.5000 45.50 50.59 T4.00 23.41 1585 283 Vertical PE
3 24%0.1384 47 .57 52.87 74.00 21.33 185 234 Vertical FE
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1 Z460.9400 Ba.2B 93.33 54.00 -39.33 155 z43 Vertical BV
2 2483.5000 35217 40.2¢€ 54.00 13:74 175 64 Vertical RV
3 Z486.2384 35.69 40.79 54.00 p 175 252 Vertical BV
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1 2385:9808 E2. &8 569 74.00 Ig.41 I£E 268 HoriZonzal IE
2 2350_00%1% 53.11 S2.03 T4._404 15.97 175 93 Horizohtal DE
3 24317.385¢ 95.82 18879 74.404 ~ZE .79 195 93 HorizZonzal PE
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1 238B8.5563 43.39 48 _31 548.00 5.ED 175 9B Horizontal AV
2 2350 001% 42 .12 47_04 5404 5.56 175 Se Horizontal AV
3 241778163 BB.32 53.30 548.00 -35.30 175 9B Horizontal AV
4 2417.81%8 BR-32 593.30 54.00 -30.30 175 SE Horizontal RV
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1 23B6.0984 51.26 56.17 74.00 17.83 175 234 Vertical P
2 2350.0016 46. 85 31.77 22,23 165 228 Vertical EE
3 2417.6488 G2:13 9711 7400 =23.11 165 226 Vertical PE
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NO. Polarity Detector
o
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1 2385.8800 4] .34 54 .00 T75 1€5 242 Vertical AV
P 2390.0016 a0.14 54.00 8,94 155 234 Vertical AV
3 2417.7608 85.E69 54,00 -36.67 165 242 Vertical AV
4 2417.7608 B5.69 54,00 -36.67 1&5 242 Vertical AV
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1 24641608 93.83 95.89 74.00 =24.8% 175 Horizontal PE
2 2483.5000 53.27 S5B.386 T74.00 15.&64 165 Horizontal PE
3 24852304 £3.80 5E.B5 T74.00 15.11 175 Horizontal PE
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1 24€7.7 B7.57 93.03 54.00 -39.03 175 108 Horizontal BV
2 Z483. 46.55 51.864 S4.00 2.38 175 108 Horizontal BV
3 2483.9128 45.27 51.36 54.00 2,864 1&5 101 Horizontal BV
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Z 2483 .5000 48 .52 54.01 74 .00 16,469 165 244 Vertical PE
3 2484.2512 50.18 55427 T74.00 18.73 165 227 Vertical EE
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[MEz] [dBuv/m] | [dBuvV/m] [dBuV/m] [dB] [em] ]
1 2463.6688 B3.49 BB .55 54.00 =34.55 175 244 Vertical v
2 2483.5000 43.02 45.11 54.00 5.E8 165 232 Vertical v
3 24484.0760 42.67 47.76 54.00 6.24 155 235 Vertical BV

Report No.: DHQA-19NO2333VTSHPB-1 Page No. 97 /114 Report Format Verision: 6.1.1




LETH.
BUREAU
VEEITAS

Test Plot
n20-2412MHz/ Horizontal
Test Graph
o0 FCC Bandedpe FRiHorzonal)
&0 i !
0 |
g BOl— ENTRNE T
E. 501 m o a L .
i 40 1 | |
30 | | |
| |
20 | I |
10— -~ -~ ! e :
| | | |
o | | | | |
218 232126 233246 2 HIBG 235486 2 WG 237726 2 2MB4G ZAOGGG T 241086 24200
FraguencyfHz]
0P Delectar % AV Datectar
Freg. Reading Level Limit Margin | Height Lngle
NO. Polarity DetecTor
i
[MHz] [dBuV/m] | [dBuV/m] [dBuV/m] [dB} [cm] L1
1 2388.7640 SE€.0B e1.00 TE, 00 13.080 175 G4 Horizontal PK
2 2390.0016 55:20 60.12 T4.00 13.88 175 : B3 B Horizontal PE
3 2415.5264 05.84 100.81 T74.00 -26.81 175 T Horizontal PE
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e
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1 2384.6648 42.45 47.40 54.00 6.60 175 108 Horizontal v
2 2300.0016 45,12 50.04 54,00 3.96 175 =1 Horizontal YV
3 2418._8416 g8.87 93.8B5 54.00 —39.85 175 59 Horizeontal BV

Report No.: DHQA-19NO2333VTSHPB-1 Page No. 99/ 114 Report Format Verision: 6.1.1




LETH.
BUREAU
VEEITAS

Test Plot
n20-2412MHz/ Vertical
Test Graph
100 FCC Bendedge PENEMCal
o0
=11
0
g GO -
@ ) P et JeEst J . . :
¥ | | |
40 + | : et
i | i i |
30| | |
[ I I [
| | | |
20 ! ! -
| |
10, | 1
| |
: | I
2nG 23212G FaaanG 2 BAEG 235484 260G 23773 FAB4G TA0EG 241085 F4220G
FrequensfHz)
B OF Detartr & AV Damcmr
Freg. Beading Lewvel Limit Margin | Height Lngle
NO. Polarity Detector
o
[MEz] [dBuv/m] | [dBuv/m] | [dBuv/ml | [4BI [em] [
1 2387.5656 51.43 56.35 74.00 17F.865 185 226 Vertical =4
2 2390.0016 51.91. S5E.83 T4.00 17.17 155 Zal Vertical FE
3 2215.6272 5132 95.29 74.00 —22.28 1&5 226 Vertical 274
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1 2389.1302 43.59 48.51 54.60 540 165 250 Vertical AV
Z 23%90.0016 47 .37 54.00 .83 165 250 Vertical BV
3 Z413.5776 90,00 54.00 -36.00 165 241 Vertical BV
Test Plot
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1 2463.66064 9z2.80 87.66 74,00 -23.E6 175 100 Horizontal PR
2 2483.5000 19:.494 54.53 T4.00 19.47 175 315 Horizontal PR
3 2484 .0736 51.82 57501 74.00 16.899 175 116 Horizontal PR
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1 2463.5056 87.02 82.08 54.00 -33.08 175 g2 Horizontal AV
Zz 2433.5000 43.42 48.51 S4.00 5.4% 175 102 Horizontal BV
3 2484.0376 45.31 50.40 54.G0 3.60 165 og Horizontal RV
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NO. Polarity Detector
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[MH=] [dBuV/m] | [dBuV/m} [dBuvV/m] 483 [cm] "]
1 24€0.3040 B3.12 B8.17 54.00 -34.17 175 243 Vertical BV
2 Z2483.5000 39. .42 44.51 S4.00 9.49 175 232 Vertical RV
3 2484 3B0OB 41 .88 46.97 54.00 7.03 155 240 Vertical LV
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HO. Polarity Detector
o
[MEz] [dBuV/m] | [dBuV/m] | [dBuV/m] | [dB] [cm] ]
i§ 2387.2926 59,42 64.34 74.00 S5.66 175 116 Horizontal EE
2 2390.0052 S6.89 61.B1 T74.00 12.19 185 78 Horizontal PE
3 2428,7934 63.27 98.2% 74.00 -24,2% 175 100 Jorizontal PE
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(M ] [dBuV/m] | 14Buv/m] | [dBuv/m] ) [=ml Ay
% 2385.6B88B 48.21 53.12 54.90 0.B8 175 o3 Horizontal v
2 23590.0052 44,95 40,91 54.00 4.05 175 &E Horizontal v
3 2429,.2158 Be.B4 91._84 54.00 —37.84% 175 a3 Horizontal A
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Fredg. Beading Level Limit Margin | Height Zngle
NO. Polarity Detector
o
[MHz] [dBuv/m] | [dBuv/mI | [dBuv/m) | 1aB] [cm) [*l
1 2389.2066 4&.891 5183 54.00 A o 185 235 Vertical BV
2 2380.0052 43.43 48.35 54.00 5.65 1865 235 Vertical AV
3 2416.1082 BZ.T1 E7.68 54.0 -33.E8 1€5 235 Vertical BV
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2 Z2483.5032 52.59 57.78 74.00 16.22 165 G4 Horizontal EE
3 2485.0156 57.1E6 62.25 T4.00 11.75 185 G4 Horizontal PE
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1 2458.343z2 B4.53 54.00 =35, g2 Horizontal v
2 2483.5032 43 .54 54.00 4.87 6z Horizontal EV
3 2485.87498 47 .06 54.00 1.54 o2 Horizontal v
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NO. Polarity Detector
eIt
[MHz] [dBpV/m] | [4BuV/m] | [dBuvV/m] [dB] [cm] L
LR 2447.8474 87.19 92.22 T4.00 -18.22 75 244 Vertical PE
2 2483.5032 45.84 50.93 T4.00 23.97 155 177 Vertical PE
3 2484 .2B52 53.33 98.42 74.00 15.58 155 ZZB Vertical PE
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Frac 4 Le- Tims M < =4
Fredg. Beading Lewvel Limit Margin | Height Zngls
NO. Polarity Detector
o
[MEzZ] [dBuV/m] | [dBuV/m) | [dBuV/mi | [dBI [em] "1
1 2457.1600 BO.TY BS:B3 54.00 -31.83 175 Z49 Vertical BV
2 2483.5032 40.81 46 .00 54.00 8.00 165 218 Vertical AV
3 2484 .2274 44,15 40, 24 54.00 q,.76 155 240 Vertical AV
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).

END
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