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2. EUT DESCRIPTION

1. GENERAL INFORMATION

2GIG Technologies.

2961 W Maple Loop Dr. Lehi, UT 84042, USA
WDQ-CAMHD110

IP network camera

2GIG-CAMHD110

N/A

2014-01-13 ~ 2014-01-29

Ajit Sampalli

Product

IP network camera

Model Name

2GIG-CAMHD110

Power Supply

DC12V

Frequency Range

2.4GHz Band
= 802.11b/g/n(20MHz): 2412 ~ 2462 MHz
= 802.11n(40MHz): 2422~2452 MHz

Max. RF Output Power

2.4GHz Band
= 802.11b: 17.96 dBm
= 802.11g: 24.72 dBm
= 802.11n (HT20): 24.30 dBm
= 802.11n (HT40): 19.06 dBm

Modulation Type

802.11b: DSSS/CCK
802.11g/n(HT20/HT40): OFDM

Antenna Specification

External Antenna (1TX 1RX)
= 2.4GHz Band Max. peak gain: 0.86 dBi

Copyright © 2014, Digital EMC Co., Ltd.
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3. SUMMARY OF TESTS
FCC Part RSS Parameter Limit Test Status
Section(s) Section(s) Condition Note 1
I. Transmitter Mode (TX)
15.247(a) RSS-210 | g 4B Bandwidth > 500 kHz c
[A8.2]
15.247(b) R;\%i} 0 Transmitter Output Power < 1Watt C Note?
RSS-210 Out of Band Emissions / Band | 20dBc in any 100kHz
15.247(d) [A8.5] Edge BW Conducted C
RSS-210 Transmitter Power  Spectral
15.247(e) [A8.2] Density < 8dBm / 3kHz (o
; Ras6ﬁ]e” Occupied Bandwidth (99%) RSS-Gen4.6.1 c
General Field Strength Limits
15.205 RSS-210 | Restricted Bands and Radiated | <FCC 15.209 limits Radiated | C "o
15.209 [A8.5] o L
Emission Limits)
15.207 Rf’%‘%ﬁ*” AC Conducted Emissions <FCC15.207 limits | SACLMe | ¢
15.203 - Antenna Requirements FCC 15.203 - C
Note 1: C=Comply = NC=Not Comply = NT=Not Tested = NA=Not Applicable
Note 2: This test item was determined worse case data rate for each mode and channel.
Note 3: This test item was performed in each axis and the worst case data was reported.
TRF-RF-213(03)140220 Page5/73
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4. TEST METHODOLOGY

Generally the tests were performed according to the KDB558074 v03r1. And ANSI C63.10-2009 was used to reference
appropriate EUT setup and maximizing procedures of radiated spurious emission and AC line conducted emission

testing.

4.1 EUT CONFIGURATION

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions requirement

and operating in a manner that intends to maximize its emission characteristics in a continuous normal application.

4.2 EUT EXERCISE

The EUT was operated in the engineering mode to fix the Tx frequency that was for the purpose of the measurements.
According to its specifications, the EUT must comply with the requirements of the Section 15.207, 15.209 and 15.247
under the FCC Rules Part 15 Subpart C.

4.3 GENERAL TEST PROCEDURES

Conducted Emissions

The power-line conducted emission test procedure is not described on the KDB 558074 v03r1. So this test was fulfilled
with the requirements in Section 6.2 of ANSI C63.10.

The EUT is placed on the turntable, which is 0.8 m above ground plane and the conducted emissions from the EUT

measured in the frequency range between 0.15MHz and 30MHz using CISPR Quasi-peak and Average detector.

Radiated Emissions

Basically the radiated tests were performed with KDB 558074 v03r1. But some requirements and procedures like test
site requirements, EUT setup and maximizing procedure were fulfilled with the requirements in Section 5 and 6 of the
ANSI C63.10 as stated on section 12.1 of the KDB 558074 v03r1.

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable shall rotate 360 degrees to
determine the position of maximum emission level. EUT is set 3 m away from the receiving antenna, which varied from
1 m to 4 m to find out the highest emission. And also, each emission was to be maximized by changing the polarization
of receiving antenna both horizontal and vertical. In order to find out the highest emission, the relative positions of the

EUT were rotated through three orthogonal axes..

4.4 DESCRIPTION OF TEST MODES

The EUT has been tested with all modes of operating conditions to determine the worst case emission characteristics.

A test program is used to control the EUT for staying in continuous transmitting mode.

TRF-RF-213(03)140220 Page6 /73
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5. INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has
been calibrated in accordance with the manufacturer's recommendations for utilizing calibration

equipments, which is traceable to recognized national standards.

6. FACILITIES AND ACCREDITATIONS

6.1 FACILITIES
The open area test site(OATS) or semi anechoic chamber and conducted measurement facility
used to collect the radiated and conducted test data are located at the 38, Yurim-ro, 154beon-gil,
Cheoin-gu, Yongin-si, Gyeonggi-do, Korea 449-935. The site is constructed in
conformance with the requirements.

- Semi anechoic chamber registration Number : 678747
6.2 EQUIPMENT
Radiated emissions are measured with one or more of the following types of Linearly polarized
antennas: tuned dipole, bi-conical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum
analyzers with pre-selectors and peak, quasi-peak detectors are used to perform radiated measurements.
Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test
Receivers. Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also
used for making measurements.
All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring

Apparatus and Measurement Methods.”

7. ANTENNA REQUIREMENTS

According to FCC 47 CFR §15.203& RSS-Gen [7.1.2]:
“An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the

responsible party can be used with the device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the

provisions of this section.”

The external antennas used a unique coupling to the intentional radiator.
Therefore this E.U.T Complies with the requirement of §15.203

TRF-RF-213(03)140220 Page7 /73
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8. TEST RESULT

8.1 6dB Bandwidth
Test Requirements and limit, §15.247(a) & RSS-210 [A8.2]

The bandwidth at 6dB down from the highest in-band spectral density is measured with a spectrum
analyzer connected to the receive antenna while the EUT is operating in transmission mode at the

appropriate frequencies.

The minimum permissible 6dB bandwidth is 500 kHz.

@ TEST CONFIGURATION

Refer to the APPENDIX I.

(m] TEST PROCEDURE
The transmitter output is connected to the Spectrum Analyzer and used following test procedure of KDB558074 v03r1.

1. Set resolution bandwidth (RBW) = 100 KHz

2. Set the video bandwidth (VBW) = 3 x RBW.
(RBW:100KHz/VBW:300KHz)

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outer most amplitude points (upper and lower) that are attenuated by 6 dB relative to the maximum level measured in
the fundamental emission.

m] TEST RESULTS: Comply

Test Mode pata F";,?n‘l‘_lez';cy Test Results[MHz]
2412 7.951
802.11b 11Mbps 2437 7.567
2462 8.246
2412 13.646
802.11g 6Mbps 2437 13.766
2462 13.954
2412 16.171
‘:OHZT';;;‘ MCS0 2437 15.524
2462 15.519
2422 36.267
i:OHZT'l;;‘ MCSO0 2437 35.955
2452 36.253

TRF-RF-213(03)140220 Page8 /73
Copyright © 2014, Digital EMC Co., Ltd.



WDQ-CAMHD110
DEMC1312-03980, DEMC1401-00318 DRTFCC1402-0298

(] RESULT PLOTS

6 dB Bandwidth Test Mode: 802.11b &11Mbps & 2412MHz
i Agilent R T |Freq/Channel

Center Freq
2.41200008 GHz

Ch Freq 2.412 GHz Trig Free
Occupied Bandwidth i i

Start Freq
239200080 GHz

Stop Freq
2. 43200008 GHz

CF Step
e o, 4.00600000 MHz
.y X ""“'“'""*“-'-‘-m,;.- | m Man

Freq Offset
0.e0060868 Hz

. . - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

10.6391 MHz x dB

Transmit Freq Error kHz
% ¢B Bandwidth z

6 dB Bandwidth Test Mode: 802.11b & 11Mbps & 2437MHz
#. Agilent R T |Freg/Channel

Center Freq

Ch Freq 2.437 GHz Trig Free | 5 12760000 Glz

Deeupied Bandwidth

Start Freq
241700008 GHz

Stop Freq
245700606 GHz

CF Step
LR 4060000000 MHz
e

RPN Huto Man

Freq Offset
B.A0aRAEAa Hz

# ||_|I E: H

— - - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

10.5485 MHz % dB

Transmit Freq Error

¥ dB Bandwidth
Copyright 2000-2007 Agilent Technologies
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6 dB Bandwidth Test Mode: 802.11b &11Mbps & 2462MHz
- Agilent R T |Freq.«'ChanneI

Ch Freq 2.462 GHz Trig Free zﬁgg‘@‘;@r@g g

Occupied Bandwidth

Start Freq
2.44200000 GHz

Stop Freq
§,...-w-*“*'~“*-m.\€ 248200000 GHz
I ™,

v \ CF Step
—r g 4.00000008 MHz

et AP
ethratore et i~ | 1.0 Man

Freq Offset
N 000000000 Hz

: X . Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

10.6248 MHz % dB

Transmit Freq Error
% dB Bandwidth 246 MHz

Copyright 2000-2007 Agilent Technologies
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6 dB Bandwidth Test Mode: 802.11g & 6Mbps & 2412MHz
# Agilent R T [Freg/Channel

Center Freq
2.41200000 GHz

Ch Freq 2.412 GHz Trig Free
Nccupied Bandwidth [

Start Freq
2.392000060 GHz

Atten
Stop Freq
?ﬁ_.-.I'wmL.....m--.—..-J-!‘-—|p|~+-+.|'h.,n_\~._‘.‘,._. e 2.43200008 GHz
5 CF Step
. 4.00000008 MHz
Autn Man

Freq Offset
B.OARAREARE Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pur & on 0

16.3047 MHz % dB

Transmit Freq Error
% dB Bandwidth

6 dB Bandwidth Test Mode: 802.11g & 6Mbps & 2437MHz
#  Agilent R T |Freg/Channel
I ——

Ch Freq 2.437 GHz Trig Free
Deeupied Bandwidth f

Center Freq
2437000060 GHz

Start Freq
241700008 GHz

Stop Freq
F- g TR o T e 245700000 GHz
y; N

' CF Step

. yrederi™ IL\' R
SRR ety l‘r’-*-.*-‘w*w'-ﬂ.;-n-,ﬂ.-m._' 4. ARRBRANE MHz
Auto Marn

Freq Offset
B.A0aRAEAa Hz

. X . Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.3255 MHz % dB

Transmit Freq Error
¥ dB Bandwidth

Copyright 2000-2007 Agilent Technologies
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6 dB Bandwidth Test Mode: 802.11g & 6Mbps & 2462MHz
- Agilent R T |Freq.«'ChanneI

Ch Freq 2.462 GHz Trig Free zﬁgg‘@‘;@r@g g

Occupied Bandwidth

Start Freq
2.44200000 GHz

Stop Freq

PGP SO 2.48200000 GHz

J 5,

CF Step
h 4. 006008008 MH=z

wl-#-!.#ﬂ\""‘”""""ﬂ(".w’ fiac s = e | m tan
Freq Offset
N 000000000 Hz

: X . Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.2772 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies
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6 dB Bandwidth Test Mode: 802.11n(HT20) & MCSO0 & 2412MHz
# Agilent R T [Freg/Channel

Center Freq
2.41200000 GHz

Ch Freq 2.412 GHz Trig Free
Nccupied Bandwidth [

Start Freq
2.392000060 GHz

Atten

Stop Freq
?“n.. PSP R S S| ﬁ 2.43200006 GHz
1 "l CF Step
4 y 4.00000008 MHz

Mgt et
T WTPYRTY s
- h"'\-.—.-‘q.\_._.,._.-m-wﬁw H to M an

e

Freq Offset
B.A0008080 Hz
- - - - Signal Track
Occupied Bandwidth Occ BH % Pur & on 0ff
17.4508 MHz % dB f'
Transmit Freq Error z
% dB Bandwidth 5.1 z
Copyright 2000-2007 Agilent Technologies
6 dB Bandwidth Test Mode: 802.11n(HT20) & MCSO0 & 2437MHz
#  Agilent R T |Freg/Channel
.
Ch Freq 2.437 GHz Trig Free| ,conter Fred
Deeupied Bandwidth f
Start Freq
2417880068 GHz
Atten
1 Stop Freq
R UETI  E S A 7 S 2.45700000 GHz
| '
— \ CF Step
e DR 4.00000000 MHz
M Cuto Man
Freq Offset

3.A0000000 Hz

. X . Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.4456 MH % dB

Transmit Freq Error
¥ dB Bandwidth

Copyright 2000-2007 Agilent Technologies
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6 dB Bandwidth Test Mode: 802.11n(HT20) & MCSO0 & 2462MHz
- Agilent R T |Freq.«'ChanneI

Center Freq

Ch Freq 2.462 GH=z Trig Free 2 AB2HAREA GHz

Occupied Bandwidth

Start Freq
2.44200000 GHz

Stop Freq
248200000 GHz

CF Step
o 4. B0BE0A06 MHz
ey

SO Erw——] ) Man

Freq Offset
N 000000000 Hz

: X . Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.4535 MHz % dB

Transmit Freq Error 4
% dB Bandwidth g z

Copyright 2000-2007 Agilent Technologies
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6 dB Bandwidth Test Mode: 802.11n(HT40) & MCSO0 & 2422MHz
5 Agilent R T |Freg/Channel

A
Ch Freq 2.422 GHz Trig Free

Occupied Bandwidth

Center Freq
242200808 GHz

StartFreq
238200680 GHz

StopFreq

246200000 GHz
=3 ?-wdr—-fmf«kwl lr*’*«-\-um-h-t..m? «

/ ! \ CF Step

Al " 8.00008600 MHz

il 444 " st ol S AN Man

Freq Offset
A.ARRARGAE Hz
#YBH
» - - Signal Track
Occupied Bandwidth Occ BH % Pur g o 0ff
36.2008 MHz % dB b
Transmit Freq Error 488 kHz
% dB Bandwidth 267 MHz
6 dB Bandwidth Test Mode: 802.11n(HT40) & MCSO0 & 2437MHz
3% Agilent R T [Freq/Channel

Center Freq

Ch Freq 2.437 GHz Trig Free | 5 1260000 GHz

Occupied Bandwidth

Start Freq
239700880 GHz

Stop Freq

S R i R 247700000 GHz
! - &

it ! CF Step
s e Rk, v wprre| 00000000 MHz
Auto fan

Freq Offset
0.60000608 Hz

#VEH

. . . ' Signal Track
Occupied Bandwidth Occ BH % Pur 07 |y Off

36.1813 MHz % dB

Transmit Freq Error -1
% dB Bandwidth k

Copyright 2000-2007 Agilent Technologies
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6 dB Bandwidth Test Mode: 802.11n(HT40) & MCS0 & 2452MHz
5 Agilent R T |Freqfthannel

Ch Freq 2.452 GHz Trig Free| ,Gomer Freq
Occupied Bandwidth i
StartFreq

2.4128008088 GHz

StopFreq
249200800 GHz
= ?.w——m'».h..-w'wl f"'*"\!‘ﬂ»ﬂ#r*q.“'pﬁ “— e

/ f \ CF Step
A \ £.00600009 MHz

e - ¥ -ﬁ‘\-\-wﬁu—-mnhﬂa-r H uto M drn

Freq Offset
N 00000068 Hz

#BH

Occupied Bandwidth Occ B % Pur  59.00 1 [l
36.2295 MHz % dB *

Transmit Freq Error 1k

Signal Track
Off

¥ dB Bandwidth
Copyright 2000-2007 Agilent Technologies
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8.2 Maximum Peak Conducted Output Power
Test Requirements and limit, §15.247(b) & RSS-210 [A8.4]

The maximum permissible conducted output power is 1 Watt.

m] TEST CONFIGURATION

Power Meter

ATT,
Power Sensor EUT

(m] TEST PROCEDURE:

1. PKPM1 Peak power meter method of KDB558074 v03r1
The maximum conducted output powers were measured using a broadband peak RF power meter which
has greater video bandwidth than DUT’s DTS bandwidth and utilize a fast-responding diode detector.

2. Method AVGPM-G (Measurement using a gated RF average power meter) of KDB558074 v03r1
The average conducted output powers were measured 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.

m] TEST RESULTS: Comply

TRF-RF-213(03)140220 Page17 /73
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- Measurement Data: Comply

Test Results

Test Result [dBm]

Mode | Channel Frmﬁ?cy Detector DATA RATE [Mbps]
1 2 5.5 1 NA | NNA | NIA | NA
PK 17.78 | 17.91 | 17.91 | 17.96 - - - -
1 2412
AV 13.71 | 13.66 | 13.67 | 13.65 - - - -
PK 16.89 | 17.02 | 17.01 | 17.05 - - - -
802.11b 6 2437
AV 13.07 | 13.02 | 13.05 | 13.04 - - - -
PK 16.32 | 16.41 | 16.41 | 16.45 - - - -
1 2462
AV 12.39 | 12.37 | 12.39 | 12.39 - - - -
Test Result [dBm]
Mode | Channel F";,f'n‘l'_lez’]‘cy Detector DATA RATE [Mbps]
1 2 5.5 1 NA | NA | NIA | NA
PK 2351 | 2336 | 22.32 | 2244 | 2234 | 2297 | 2229 | 21.92
1 2412
AV 10.75 | 10.58 | 10.61 | 10.65 | 10.68 | 10.72 | 10.67 | 10.66
PK 24.72 | 2455 | 2353 | 2363 | 2356 | 24.22 | 2351 | 24.21
802.11g 6 2437
AV 1544 | 1528 | 1531 | 1536 | 15.40 | 15.44 | 1542 | 15.43
PK 2235 | 2220 | 21.16 | 21.24 | 21.18 | 21.84 | 21.14 | 21.84
1 2462
AV 980 | 965 | 969 | 976 | 9.80 | 979 | 979 | 9.80
Test Result [dBm]
Mode | Channel F“;,‘f'n‘l‘_'ez’]‘cy Detector DATA RATE [MCS]
0 1 2 3 4 5 6 7
PK 2172 | 2169 | 21.49 | 21.28 | 20.91 | 20.88 | 20.84 | 20.95
1 2412
AV 936 | 944 | 935 | 932 | 943 | 949 | 945 | 952
PK 2430 | 24.26 | 24.04 | 2386 | 23.53 | 23.48 | 23.45 | 23.53
802.11n . ey
(HT20) AV 13.16 | 13.35 | 1325 | 13.27 | 13.39 | 13.46 | 13.43 | 13.39
PK 20.66 | 20.61 | 20.43 | 2021 | 19.94 | 19.88 | 19.83 | 19.92
1 2462
AV 829 | 848 | 841 | 845 | 857 | 864 | 863 | 857

TRF-RF-213(03)140220
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Test Result [dBm]
Mode | Channel F";,?n‘l‘_lez';cy Detector DATA RATE [MCS]
0 1 2 3 4 5 6 7
PK 19.06 | 19.02 | 18.54 | 18.47 | 18.45 | 18.26 | 18.51 | 17.99
’ 2422 AV 658 | 667 | 678 | 665 | 681 | 6.82 | 691 | 6.69
802.11n ] pazr PK 18.66 | 18.63 | 18.16 | 18.05 | 18.02 | 17.83 | 18.13 | 17.54
(HT40) AV 6.07 | 619 | 629 | 6.14 | 633 | 637 | 645 | 6.27
PK 18.38 | 18.34 | 17.88 | 17.79 | 17.75 | 17.58 | 17.86 | 17.28
° 2452 AV 583 | 592 | 604 | 589 | 6.09 | 611 | 6.18 | 6.08
“TRF-RF-213(03)140220 ____________________________________ Page19/73
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8.3 Maximum Power Spectral Density
Test requirements and limit, §15.247(e) & RSS-210 [A8.2]

The peak power density is measured with a spectrum analyzer connected to the antenna terminal

while the EUT is operating in transmission mode at the appropriate frequencies.

Minimum Standard —specifies a conducted power spectral density (PSD) limit of 8 dBm in any 3 kHz

band segment within the fundamental EBW during any time interval of continuous transmission.

(m] TEST CONFIGURATION
Refer to the APPENDIX I.

w] TEST PROCEDURE:

The Measurement Procedure Method PKPSD of KDB558074 v03r1 is used.

1. Set analyzer center frequency to DTS channel center frequency.
Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz < RBW < 100 kHz.
Set the VBW = 3 x RBW.

Detector = peak.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.
0. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

w] TEST RESULTS: Comply

2.

3.

4.

5.

6. Sweep time = auto couple.
7.

8.

9.

1

Data Frequency PKPSD
Test Mode Rate [MHz] RBW [dBm]
2412 3 kHz - 8.61
802.11b 11Mbps 2437 3 kHz - 8.62
2462 3 kHz -9.37
2412 3 kHz -13.43
802.11¢g 6Mbps 2437 3 kHz -9.23
2462 3 kHz - 14.05
802.11 2412 3 kHz -14.95
A1n
(HT20) MCSO0 2437 3 kHz -9.84
2462 3 kHz -15.41
802.11 2422 3 kHz -20.59
A1n
(HT40) MCSO0 2437 3 kHz -13.45
2452 3 kHz -21.19

TRF-RF-213(03)140220
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m] RESULT PLOTS

Maximum PKPSD Test Mode: 802.11b & 11Mbps & 2412MHz

% Agilent R T |Freqg/Channel
Mkrl 241 d  Center Freg

Htten 18 B 5 11260008 Glz

Start Freq
2 AREAZ500 GHz

1
Immsﬂv.w%ﬂwhnw«{d‘www, :
ot " J“"‘HI]LW“"‘”"""ﬁ‘nl.-.

Stop Freq
2.41796506 GHz

CF Step
1.193068008 MHz
Autn Man

Freq Offset
B.OARAREARE Hz

Signal Track
On Off

; #YBW 9.1 kHz : 5
Maximum PKPSD Test Mode: 802.11b & 11Mbps & 2437MHz
- Agilent R Freg/Channel

Center Freq

Htten 2.43700000 GHz

Start Freq

#M" M.JMM i HTMU h,.#'}*hﬂ“‘%ﬂﬂ%mwwmmw 5 43139560 Gllz

Stop Freq
244267506 GHz

CF Step
1.13500008 MHz
Auta Man

Freq Offset
000060660 Hz

Signal Track
On 0ff

TRF-RF-213(03)140220
Copyright © 2014, Digital EMC Co., Ltd.
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Maximum PKPSD Test Mode: 802.11b & 11Mbps & 2462MHz

4 Agilent R T [Freg/Channel
Mlrl GHz

Arten 10 dE e Center Freq

Arten 10 d5 8 ) 15200000 GH:

1
wa.,w.m.wtvwm@u-«wmm Start Freq
v..w'um ol )

2.43561508 GHz

Stop Freq
246818508 GHz

CF Step
1.23700068 MHz
Ruto Man

Freq Offset
0.00000008 Hz

Signal Track
On 0ff

#YBH 9.1 kHz
2000-2007 Agilent Technologies

TRF-RF-213(03)140220 Page22/73
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Maximum PKPSD Test Mode: 802.11g & 6Mbps & 2412MHz
# Agilent R T [Freg/Channel

Aeten 10 dB el Center Freq
Arten 18 dB Ul - 11260000 Gz

" Start Freq
WA o, i 2.40176508 GHz
Iy

l|'1.'|“-ANIIl'1Mﬂl'InH'Vl’l'!"wnl\,ﬂl'{'lrﬁ"l‘ﬂ‘]rhﬁll TFI

W

1
f
II
|

Stop Freq
242223506 GHz

CF Step
2.04700008 MHz
W Autn Man

|

Freq Offset
B.OARAREARE Hz

Signal Track
On Off

#/BH 9.1 kHz L1001 pts)
Maximum PKPSD Test Mode: 802.11g & 6Mbps & 2437MHz
#  Agilent R T |Freg/Channel

8 Center Freq
- 243780808 GHz

Start Freq
242667508 GHz

Stop Freq
2.44732500 GHz

CF Step
206508008 MHz
Auto Man

Freq Offset
B.A0aRAEAa Hz

Signal Track
On 0ff

ﬂll_llE:H 'Ei.l |'.H:

Copyright 2000-2007 Agilent Technologies
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Maximum PKPSD Test Mode: 802.11g & 6Mbps & 2462MHz

4 Agilent R T |Freq.«'ChanneI
Bl

Center Freq
246200008 GHz

Atten 18 dB M

1

: Start Freq
; A 1f =
[h mwf 'M'WMM’U '-ir‘w‘;"."N ¥ "]wlﬂ?-‘nhf"fl‘p.d"thr"g‘,‘tr‘."ﬁd' \*vhf"'!".‘-ﬂ‘,.‘lﬂﬂ, MI 245153500 G

,ﬂ| Stop Freq
N 247246500 GHz

|
f CF Step
2.093000068 MHz
Autn Man

Freq Offset
000000000 Hz

£0f)
. Signal Track
FTun on OFf

#5wp

Copyright 2000-2007 Agilent Technologies

TRF-RF-213(03)140220
Copyright © 2014, Digital EMC Co., Ltd.

Page24 / 73



WDQ-CAMHD110
DEMC1312-03980, DEMC1401-00318 DRTFCC1402-0298

Maximum PKPSD Test Mode: 802.11n(HT20) & MCS0 & 2412MHz
# Agilent R T [Freg/Channel

P rhoeal v W Center Freq
Atten 18 dB } 5 41200000 Gl

1

f At |'|i? Wil "
||||l_|.ii i P‘” ‘f‘ﬂF.U' Wy IM J*Ilt""' d‘.mf i I,NI't i LIlFI lll‘ﬂll l'l,.'\’*,, W _ll“fwﬁ.v i M F‘ll ‘ﬁ‘\ o

Start Freq
2.39987006 GHz

Stop Freq
2.42413006 GHz

CF Step
2.42600008 MHz
Autn Man

Freq Offset
B.OARAREARE Hz

Signal Track
On Off

#/BH 9.1 kHz 15
Maximum PKPSD Test Mode: 802.11n(HT20 ) & MCSO0 & 2437MHz

#  Agilent R T |Freg/Channel
GH=

eran 16 AR "8 Center Freq

Fcten 10 d5 U 13750000 GHz

, k| ARl ey StartF
||’|, h‘h f i 'ku \,}1r,1ylni,il;l.l,lw.]'lf"'ﬂpﬁ,r"lr| Slll |||"| 'ﬁm ."'.,rg]‘f-.Fp.‘ﬁ.n i m i ]l ﬂi'l\lf"ﬂq * M 9 498 335% 0 rgig
| ' '

| Stop Freq
1 2.44864500 GHz

! CF Step
R 2.32980000 MHz
br‘ Ruto Man

Freq Offset
B.A0aRAEAa Hz

Signal Track
On 0ff

ﬂll_llE:H 'Ei.l |'.H:

Copyright 2000-2007 Agilent Technologies
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Maximum PKPSD Test Mode: 802.11n(HT20) & MCSO0 & 2462MHz
# Agilent R T |Freq.«'ChanneI
lrl 2.4 Hz

Center Freq
246200008 GHz

Start Freq
2.45036000 GHz

Stop Freq
2473640060 GHz

CF Step
2.32800000 MHz
Autn Man

Freq Offset
000000000 Hz

Signal Track
On 0ff

#5wp

#YBH 9.1 kHz

opyright 2000-2007 Agilent Technologies

TRF-RF-213(03)140220
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Maximum PKPSD Test Mode: 802.11n(HT40) & MCSO & 2422MHz
# Agilent R T |Freqg/Channel

Center Freq

Htten 18 B 5 15500000 Glx

Start Freq
2.394300060 GHz

"'J|h;uhr\'mr#eh\+p»m«.mrv‘m*"‘"ﬂ g Stop Fre
| 2.4492@@%@ GHcZ:I

H CF Step
5.44000008 MHz
Autn Man

Freq Offset
B.OARAREARE Hz

Signal Track
On Off

Maximum PKPSD Test Mode: 802.11n(HT40) & MCSO0 & 2437MHz
# Agilent R T |Freqg/Channel

Center Freq
243700008 GHz

Atten 18 4B

|L % Start Freq
|\|nl,#ﬂlﬂ,lrg.-!.rrﬂ)#muﬁ.mnh!ﬂnh i| Jﬂa ""l"f"*f“‘WPmﬁll‘W"Mm 4.'1\!* 241063500 GHz
|

| Stop Freq
2. 46396508 GHz

CF Step
5.39300008 MHz
Auta Man

Freq Offset
000060660 Hz

Signal Track
On 0ff

TRF-RF-213(03)140220
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Maximum PKPSD Test Mode: 802.11n(HT40) & MCSO0 & 2452MHz
- Agilent R T |Freq.«'ChanneI
Mirl  2.46 Hz

, Center Freq
245200008 GHz

Atten 18 4B

Start Freq
2.42481600 GHz

Stop Freq
247919806 GHz

CF Step
5438000068 MHz
Autn Man

Freq Offset
000000000 Hz

Signal Track
On 0ff

#5wp

# I|_|I E 7

Copyright 2000-2007 Agilent Technologies
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8.4 Out of Band Emissions at the Band Edge / Conducted Spurious Emissions

Test requirements and limit, §15.247(d)

§15.247(d) specifies that in any 100 kHz bandwidth outside of the authorized frequency band, the power
shall be attenuated according to the following conditions:

If the peak output power procedure is used to measure the fundamental emission power to demonstrate
compliance to 15.247(b)(3) requirements, then the peak conducted output power measured within any 100 kHz
outside the authorized frequency band shall be attenuated by at least 20 dB relative to the maximum measured
in-band peak PSD level.

If the average output power procedure is used to measure the fundamental emission power to

demonstrate compliance to 15.247(b)(3) requirements, then the power in any 100 kHz outside of the
authorized frequency band shall be attenuated by at least 30 dB relative to the maximum measured in band
average PSD level.

In either case, attenuation to levels below the general emission limits specified in §15.209(a) is not required.

m] TEST CONFIGURATION
Refer to the APPENDIX I.

@] TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer.

- Measurement Procedure 1 — Reference Level

1. Set instrument center frequency to DTS channel center frequency.
2. Set the span to = 1.5 times the DTS bandwidth.

3. Set the RBW =100 kHz.

4 Set the VBW 2 3 x RBW.

5.Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum PSD level

- Measurement Procedure 2 - Unwanted Emissions

1. Set the center frequency and span to encompass frequency range to be measured.

2. Set the RBW =100 kHz.

3. Set the VBW 23 x RBW = 300 KHz

4. Detector = peak.

5. Ensure that the number of measurement points 2 span/RBW

6. Sweep time = auto couple.

7. Trace mode = max hold.

8.Allow the trace to stabilize (this may take some time, depending on the extent of the span).
9. Use the peak marker function to determine the maximum amplitude level.

Note : The conducted unwanted emission from 30 MHz to 25 GHz was tested using S/A’s spurious measurement
function with total 11 measurement sub ranges.
The each of the 11measurement sub ranges of the S/A’s spurious measurement function were set as below.

RBW= 1 MHz, VBW= 3 MHz, SWEEP TIME = AUTO, DETECTOR = PEAK, TRACE = MAX HOLD,

SPAN = Max 3 GHz for each sub range below 15 GHz and Max 5 GHz for each sub range above 15 GHz ,
BINS = At least 9001for each sub range below 15 GHz and At least 10001 for each sub range above 15 GHz,
Therefore BINS for each measurement sub range must be greater than2 x SPAN/RBW.

If the emission level with above setting was close to the limit (ie, less than 3 dB margin) then zoom scan is required using RBW =
100 KHz, VBW = 300KHz, SPAN = 100 MHz and BINS = 2001 to get accurate emission level within 100 KHz BW.

Also the path loss for conducted measurement setup was used as described on the Appendix | of this test report.

TRF-RF-213(03)140220 Page29/73
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(] RESULT PLOTS

802.11b & 11Mbps & 2412MHz

Reference
# Agilent R T |Freg/Channel

Center Freq
241200008 GHz

PR P-'-c?ih S (P
J““.I‘M.er# e PP T BT re T T o’ Ly NLL P "ll".l"‘"p.r-

I
i AT
IN'\"I"

N Start Freq
T 2.48663508 GHz

ity

Stop Freq
241796506 GHz

CF Step
1.19300008 MHz
Auta Man

Freq Offset
000060660 Hz

Signal Track
On 0ff

pyright 2000-2087 Agilent Technologies

Low Band-edge
% Agilent R T |Freq/Channel

Center Freq
2.40000606 GHz

Start Freq

Stop Freq
243500008 GHz

CF Step
7.00000008 MHz
Autn Man

Freq Offset
B.AABAREAG Hz

Signal Track
On Off

Copyright 2000-2007 Agilent Technologies
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Copyright © 2014, Digital EMC Co., Ltd.

Page30/73



DEMC1312-03980, DEMC1401-00318

FCCID:
Report No.:

WDQ-CAMHD110
DRTFCC1402-0298

= Agilent

®

!

Conducted Spurious Emissions

R T |Freq.«'ChanneI

0C Coupled

#\E

pyright 2000-2007 Agilent Technologies

Auto

On

Center Freq
150045008 MHz

Start Freq
9.00000008 kHz

Stop Freq
30.8BABEEAE MHz

CF Step
2.99916600 MHz

Freq Offset
B.00080608 Hz

Signal Track

Man

0ff

Ref 20 dBm
—10
—-10
D1 4 1Em
Z= 20
30 -
) | 4+ a A
MW > UV SRV TRV NPT SRR e A
— )
—-c0
SPUEM | .
Center 12.515 GHz Span 24.97 GHz
Start Stop PwrAbs
[Hz] [Hz ] [dBm]
30.000 M 1.000 G 1.00 -45.5
.000 G 2.000 G 1.00 -44 .68
Z2.000 G 2.400 G 1. 2 —-14.95
L4000 & 2.483 G 1. 2. 12.51
2.483 G 000 G 1. 2. -39.59
3.000 G £.000 & 1. 3. 39,3
000 G 3.000 G 1.00 M 7.232000 4 01
9.000 G 12.000 G 1.00 M 10. 40 G -41.65
12.000 & 15.000 & 1.00 ™M 13.55066 C -42.3¢
>.000 G ).000 G 1.00 M 18.332500 G -39 7
20.000 G 25.000 G 1.00 M 24.010000 G -35
TRF-RF-213(03)140220 Page31/73
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802.11b & 11Mbps & 2437MHz

Reference

# Agilent R T |Freq/thannel

Center Freq
2.43706000 GHz

\ e "ﬂ.nh-"""ﬁ ".a,l_|_I,-\._..‘,\f|.-'?I.1f-.f1.,.,‘|'i1.-|-f‘'\'''-’ri'I.l''-.-fr--ﬁ'‘L'Yn,l‘|.'P"l.-''‘p-..J|‘..‘.''l.r.--'"I_,-,..-u_‘-“'ﬂm,L . s t ar t F re q
M 2.43132508 GHz

Stop Freq
244267508 GHz

CF Step
1.135068008 MHz
Autn Man

Freq Offset
B.OARAREARE Hz

Signal Track
On Off

109 K B

Copyright 2000-2007 Agilent Technologies
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Conducted Spurious Emissions

i Agilent R T |Freq/ChanneI

Center Freq
15.0045608 MHz

Start Freq
OC Coupled |iessmsmmEEEN

Stop Freq
30.0006688 MHz

CF Step
2.99910008 MHz
Autn Man

Freq Offset
000000080 Hz

Signal Track
On 0ff

#\B kHz

pyright 2000-2007 Agilent Technologies

E 20 dBm
L0
o
:7 I . M\M
: T B e e I i
nter 12.51% GHz 2.497 GHz/ Span 24.97 GHz
=oow
1.000 afals]
0 .40
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802.11b & 11Mbps & 2462MHz
Reference
4 Agilent R T |Freq/Channel

Center Freq
246200088 GHz

Atten

1

a o ) N f
o L"'"""J‘a\‘."v"'t-“ Uttt e '-""H""\.-"'-«wr'lf"w;‘.J.
Wh

i Start Freq
g . Mooy 2.45581500 GHz

Stop Freq
246518500 GHz

CF Step
1.23760080 MHz
Rutia Man

Freq Offset
0.00006000 Hz

Signal Track
On 0ff

1100 ke sUBH 300 kHz
High Band-edge
#  Agilent R T |Freg/Channel

Center Freq
2483500060 GHz

Start Freq
244550008 GHz

Stop Freq
2.51856006 GHz

CF Step
7.00008008 MHz
Auto Man

Freq Offset
B.A0aRAEAa Hz

Signal Track
On 0ff

Copyright 2000-2007 Agilent Technologies
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Conducted Spurious Emissions

4 Agilent R T |Freq.«'ChanneI

Center Freq
150045008 MHz

Start Freq
OC Coupled |sRellatalotil M

Stop Freq
30.8BABEEAE MHz

CF Step
2.99910088 MHz
Auta Man

Freq Offset
B.00080608 Hz

161,
£if IH i "l\"'.""'-"'“"‘""""*-4‘l'“J|"V"~"--alﬂaV-l'-‘\4'.r-F-'lA"w.-F'\'-1"l'-‘~"w‘-Iﬂ"Hu".t\h-JJ‘"»,-w4'+'mul-'vFr.;.I-m'|,-fl'1'n'mm-mﬂ-f.rm
- Signal Track
On 0ff

! 7 +UBH 208 kHz g H

Copyright 2000-2007 Agilent Technologies

Ref 20 dBm

EH

SPUEM |

Span 24.897 GHz

TRF-RF-213(03)140220
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802.11g & 6Mbps & 2412MHz

Reference
% Agilent R T |Freg/Channel

Center Freq
2.41200606 GHz

Start Freq
240176500 GHz

f |
fI I B b oty | e,
n 1--.|‘|.,«'-.,|""'l w""‘"'ll Ilfl'lrp'n_lllwu“-"‘ oY II l

! I | o
Dbt L g i, 1
v ‘¥, e
]

uf

| Stop Freq
2.42223508 GHz

CF Step
N 204706000 MHz
R Auto Man

Freq Offset
000000000 Hz

Signal Track
On 0ff

Copyright 2000-2007 Agilent Technologies

Low Band-edge
# Agilent R T |Freg/Channel

Center Freq
2. 40080608 GHz

Start Freq
2.365000000 GHz

Stop Freq
243500000 GHz

CF Step
7.80000000 MHz
Auto Man

Freq Offset
0.00000908 Hz

Signal Track
On Off

Copyright 2000-2007 Agilent Technologies
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Conducted Spurious Emissions

4 Agilent R T |Freq.«'ChanneI

Center Freq
150045008 MHz

Start Freq
OC Coupled |sRellatalotil M

Stop Freq
30.8BABEEAE MHz

CF Step
2.99910088 MHz
Auta Man

Freq Offset
B.00080608 Hz

Signal Track
On 0ff

! 7 +UBH 208 kHz g H

Copyright 2000-2007 Agilent Technologies

Ref 20 dBm

10
F-10
F-30
40 - + : - | + J\J\»/\/"t
il P IR SV B VSRV ARSI S
=0
F-60
SPUEM | .,
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Start Stop REBW
[Hz] [Hz] [Hz]
1.00 M
1.00 M
1.00 M
1.00 M
1. M
1.0
1.
1.¢
p 1
15.000 & 20.000 & 1.¢
20,000 25.000 G 1
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802.11g & 6Mbps & 2437MHz
Reference
% Agilent R T |Freg/Channel

Center Freq
2.43700606 GHz

Atten

1

<&
! . ol | e ’ StartFre

J..‘_l.\lnl!"""mj |.J1a‘|_,...._fl-p-‘.l.|$j | ﬂ."m_,l.J"J . ol || I| ' it l.4.._'._ul‘,‘l_m__,_,,‘.FL..iﬂ-m' Ln'*‘nkl 5 42667500 GHg

L

Stop Freq
2.44732508 GHz

, CF Step
2.06500000 MHz
Autn Man

Freq Offset
000000000 Hz

Signal Track
On 0ff

# l Aa K - # z g (1 115 '

Copyright 2000-2007 Agilent Technologies
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Conducted Spurious Emissions

i Agilent R T |Freq/ChanneI

Center Freq
15.0045608 MHz

Start Freq
OC Coupled |iessmsmmEEEN

_— Stop Freq
30.ABARA0E MHz

CF Step
2.99910008 MHz
Autn Man

Freq Offset
o B.060E0E00 Hz
I —_—

(f IR P‘l""M"\ll"‘r1m*‘\"1‘-*\"'“|'1-'llH""lf'h'l'il‘l’\*’l'illl\rl'mlwuir\f ".\-h‘lll-"h-"."ﬂ-'i"n}l‘ﬂh'l Jh..“-r.,u,rﬂ'm‘hdu-.,mvﬁ-.ﬂ'r\l..\,f
- Signal Track
On 0ff

#\B kHz

pyright 2000-2007 Agilent Technologies

_ D1 -15.: |Bm

SPUEM |

Span 24.97 GHz

TRF-RF-213(03)140220
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802.11g & 6Mbps & 2462MHz
Reference
% Agilent R T |Freg/Channel

Center Freq
246200000 GHz

15 dEm
aak

Start Freq
245153500 GHz

}
1 Jlawpes | ot Loy | i ol [
1, ugl‘l,lr—n.ﬂ] LH\-.I.!\]I1|,! -...h.JII .-».l\.il,-‘-'-"’*' ik || I| ety l"'"JII".\"--""!-'r|-""'\|""‘III‘.'l'M“d Lﬂl‘\.w'q“l "
' I A
I|

Stop Freq
2.47246508 GHz

CF Step
2.093000008 MHz
Y Autn Man

Freq Offset
000000000 Hz

Signal Track
On 0ff

BH 1 W ot
High Band-edge
# Agilent R T |Freq/Channel

Center Freq

Atte 2.43350008 GHz

Hr-ﬂ'***"f‘*’”a"l"“‘*"‘%, Start Freq
l 2. 44350008 GHz

. 1 Stop Freq
2.51856006 GHz

CF Step
7.00008008 MHz
Auto Man

II
"
L*’ﬂ"ﬂl'v)-.im.nw?ﬁ.h.umum“h

bt VI U

) Freq Offset
B 0.0BRERER0 Hz

Hn||:|l-itl.u.u
-44,14 dBm

Signal Track
On Off

Copyright 2000-2007 Agilent Technologies
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Conducted Spurious Emissions

4 Agilent R T |Freq.«'ChanneI

Center Freq
150045008 MHz

Start Freq
OC Coupled |sRellatalotil M

Stop Freq
30.8BABEEAE MHz

CF Step
2.99910088 MHz
Auta Man

Freq Offset

3.00000080 Hz

AR .,
£ B LR kL e e FIYUT T IR IL SP TR D R e

Signal Track
On 0ff

! 7 +UBH 208 kHz g H

Copyright 2000-2007 Agilent Technologies

Ref 20 dBm

10
—0
F-10
E=g e
30— —
L . — Lo
Y I Swrve AW SRS W v
—-50
-—-60
spuem | .
Center 12.51% GHz Span 24.97 GHz
Start Stop RBW PwrAbs
[Hz] [Hz] [Hz] [dBm]
30.000 M 1.000 G 1.00 M -44.56
1.000 G z.000 G 1.00 M -43.00
2.000 G 2.400 G 1.00 M -40.54
2.400 G 2.483 G 1.00 M 8.81
2.483 & 3.000 & 1.00 M -34.22
3.000 & 6.000 & 1.00 M 3. -39.54
5.000 G 9.000 & 1.00 M 8.108000 G -42.66
9.000 & 12.000 G 1.00 M 10.042000 G -40.16
000 & 15.000 & 1.00 M 13.146000 G -41.5%9
000 & 20.000 G 1.00 M 18.238000 G 39.51
0.000 &G 25.000 & L.00 M 24 .056500 ¢ 35.34
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802.11n(HT20) & MCSO0 & 2412MHz

Reference
# Agilent R T |Freqg/Channel

Center Freq
2.41200000 GHz

Start Freq
2.39987006 GHz

1
T u-||1|'\'"f‘.r-anL.. I JJ'-"*'JlL'ﬂ'"‘I |"""'M"?L‘\'«"1||L'- , jl- urll"-""'r-' f
ol Al I/ s e [PV
f

Stop Freq
242413008 GHz

CF Step
2.42600008 MHz
Autn Man

Freq Offset
B.OARAREARE Hz

Signal Track
On Off

| B
Low Band-edge
# Agilent R T |Freg/Channel
-3 L5 Center Freq
2. 48008008 GHz

Start Freq
2.365000060 GHz

Stop Freq
2.43500000 GHz

1
5

J__qﬂ*‘

i L
- gL
1] T e !

CF Step
7.00008008 MHz
Auta Man

Freq Offset
B.00aAae0a Hz

Signal Track
On 0ff
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WDQ-CAMHD110
DRTFCC1402-0298

= Agilent

AA
£f

Mty
Wy "'“L"v“U’jI\'\.lf'If"f'l‘-\ﬂﬂ'.L'iM-'"1‘ﬂIVl..-ﬂM'-lJ‘iM'u"lIL-‘,ﬁ'NI"NI\"F.-I'L-jh'1"Ij'I4"'nl'u'n'|_q-".¢"-,ﬂ,\.'.‘,|_ﬂﬂa-'f'ﬂl'u,m;d

!

Conducted Spurious Emissions

#\E

pyright 2000-2007 Agilent Technologies

R T |Freq.«'ChanneI

Center Freq
150045008 MHz

Start Freq

OC Coupled |sRellatalotil M

Stop Freq
30.8BABEEAE MHz

CF Step
2.99910088 MHz
Auta Man

Freq Offset
B.00080608 Hz

Signal Track
On 0ff

—10
=0
--10
M = 32 (0
F--30
of
- + n A fo
an T A A AT R
hAA e AP
F-50
F-60
SPUEM |
—-70
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Start Stop RBW Ereq PwrAbs
[Hz] [Hz] [Hz] [Hz ] [dBm]
30.000 M 1.000 G 1.00 M 754.590000 M —-44.48
1.000 G 2 0 G 1.00 M .893000 G -43.78
2.000 G 2.400 G 1.00 M -399440 G 21.20
2.400 = 2.483 G 1.00 M 2.412984 G 10.22
2.483 G 3.000 G 1.00 M 2.496722 G -40.31
100 G 6.000 G 1.00 M 3.216000 G 39.25
Qo0 G 9.000 G 1.00 M
9.000 G 12 00 G i.00 M 1
12.000 G 15.000 G 1.00 M
15.000 G 20.000 G 1.00 M 1
20.000 G 25.000 G 1.00 M 24
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802.11n(HT20) & MCSO0 & 2437MHz

Reference

% Agilent R T |Freq/thanne|

Center Freq
2.43700606 GHz

Atten

Start Freq
242535500 GHz

h,ooh Never | e I vl
P S I P e PO O A T
Ir-“'h";“’ | S R e I‘J il i el _——
|

Stop Freq
2.44864508 GHz

CF Step
2.329000068 MHz
Autn Man

Freq Offset
000000000 Hz

Signal Track
On 0ff

# l Aa K # z / (1 115 '
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Conducted Spurious Emissions

i Agilent R T |Freq/ChanneI

Center Freq
15.0045608 MHz

Start Freq
OC Coupled |iessmsmmEEEN

Stop Freq
30.0006688 MHz

CF Step
2.99910008 MHz
Autn Man

Freq Offset
000000080 Hz

AR{™
(6 ."*""""f"v"""rwr-'..wJr'1-'-A-.*»v«\v|'»wﬂML-mﬂav-.hwﬁ“m.:-m- Wb A L S

Signal Track
FTL o o

#3wp

#\B kHz

pyright 2000-2007 Agilent Technologies

Ref 20 dbBm

—10
—-10
= D1 —-17.F%2 dBm
oo I
30
;wﬂ : f
:;jEﬁJJVJ + I SRS T WSS YRR - Ve T ey S~
T a
——50
—-60
spuEM | o
Center 12.515 GH=z 2.497 GHz/ Span 24.97 GHz
Start Stop PwrAbs
[Hz] [Hz] [dBm]
20.000 M 1.000 & 1. M -44.38
1.000 & 2.000 G 1. G 43.486
2.000 & 2.400 G 1. G —34.8¢
2.400 G 2.483 & 1. G 12.89
2.483 G 3.000 G 1. G -32.16
000 G G 1.00 M 4 G 39.27
6.000 & €] 1.00 M 8.161000 & -42.39
9.000 G G 1.00 M 10.895000 G —-40.96
12.000 G G 1.00 M 14.680667 G -40.69
1 000 €] 1.00 M 17.456000 & 1
20.000 & 2 100 G 1.00 M 24.841000 G -35.18
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802.11n(HT20) & MCS0 & 2462MHz
Reference
% Agilent R T |Freg/Channel

Center Freq
246200000 GHz

15 dEm
aak

: Start Freq
- LI, N R P 245636000 GHz

In-"-n;JﬂL"'w sty LnLr,,.,_|']H.h...~J.,ru'.- LT u. -\-.-,n.‘lp.w_Jlm. \;-\”r‘..ﬂ.'f-l "'“"'\FL-‘WM

' ' Stop Freq

247364808 GHz

CF Step
2.32800000 MHz
Autn Man

Freq Offset
000000000 Hz

Signal Track
On 0ff

High Band-edge
# Agilent R T |Freq/Channel

Center Freq
2483500060 GHz

Start Freq
244550008 GHz

Stop Freq
2.51856006 GHz

1

L% ;
MW‘&'HMM"H“&V'I‘-&&'&NA“‘. "y
V'%‘lf-.-h»..u.,‘-_.-,,.%

CF Step
7.00008008 MHz
Auto Man

Freq Offset
B.A0aRAEAa Hz

Signal Track
On 0ff
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Conducted Spurious Emissions

4 Agilent R T |Freq.«'ChanneI

Center Freq
150045008 MHz

Start Freq
OC Coupled |sRellatalotil M

Stop Freq
30.8BABEEAE MHz

CF Step
2.99910088 MHz
Auta Man

Freq Offset
B.00080608 Hz

SRILYTY
£ s HL'“"V"‘l-!~.!.M.-"'L....»‘h.-'n-pm',m"'.'r;d.i.m."h..-.-m‘w.-‘\-.-'|.f..-1.Ju‘-rl-"h‘-,-‘|hMi‘!“,w!.#ummmh\‘ﬂ-..wh,.w

Signal Track
On 0ff

! 7 +UBH 208 kHz g H

Copyright 2000-2007 Agilent Technologies

L1
-
~-10
m F-20 D ZZ .44 dBm
F-30 -
a0 4 4 X M
e NUVrY ST TSN Sy
P o]
F-50
F-&0
SPUEM | .
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Start Stop RBW Freq PwxrAbs
[Hz] [Hz] [Hz ] [Hz ] [dBm]
30.000 M 1.000 G 1.00 5 -44.89
1.000 & 2.000 & 1.00 M -43.48
000 2.400 ¢ 1.00 I 40.9]
2.400 G 2.483 G 1.00 M 7.17
2.4 5 3.000 G 1.00 M 35.59
3.000 £.000 G 1.00 M -39.78
£.000 & 9.000 & 1.00 M -42.42
.00 12.000 ¢ 1.00 M 39.8
12.000 G 15.000 & 1.00 M -40.87
15.000 & 20.000 G 1.00 M 38.6
20.000 G 25.000 G 1.00 M -324.98
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802.11n(HT40) & MCSO & 2422MHz

Reference
% Agilent R T |Freg/Channel

Center Freq
242200000 GHz

Start Freq
2.39430000 GHz

l Stop Freq
¥ 2.44926008 GHz

CF Step
C.440000060 MHz
Autn Man

Freq Offset
000000000 Hz

Signal Track
On 0ff

# ll 4 ) “I'.'I z =1 5 ats)
Copyright 2000-2007 Agilent Technologies
Low Band-edge

# Agilent R T |Freq/Channel

Center Freq

Htten 2.48008008 GHz

YT Start Freq
|"“““'“‘”1,| bty 2.33000000 GHz

NN S S S S S S S| — —

1]

il' Stop Freq
wﬁﬂyw-wﬁ' b 247000006 GHz

e
] Rl -

CF Step
1480080068 MHz
Auto Man

Freq Offset

#UBH 3 3.A0000000 Hz

Signal Track
On 0ff
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Conducted Spurious Emissions

4 Agilent R T |Freq.«'ChanneI

Center Freq
150045008 MHz

Start Freq
OC Coupled |sRellatalotil M

Stop Freq
30.8BABEEAE MHz

CF Step
2.99910088 MHz
Auta Man

Freq Offset
B.00080608 Hz

Signal Track
On 0ff

! 7 +UBH 208 kHz g H

Copyright 2000-2007 Agilent Technologies

Ref 20 dBm
1o
=0
-10
(
2
27 .94 dBm
F-30
[-30 PURTIE SRS vy, o Y VAPpN AP S e M
N
-50
F-60
SPUEM |
Center 12.515 GHz Span 24.97 GHz
Start Stop PwxrAbs
[Hz] [Hz] [dBm]
30.000 M 1.000 & -45.08
1.000 G 2.000 G -43.9
2.000 G 2.400 & 22, 6F
2.400 G 2.483 © 2.60
2.483 G 3.000 G 40.64
000 1 -40.11
£.000 1 -42.64
9.000 & 1 -40.86
12.000 G 1.00 M 14.385333 G -41.78
00l 1L.00 M 19.461500 G 9.0
20.000 G 1.00M 24.842000 G -34.89
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802.11n(HT40) & MCSO & 2437MHz

Reference

% Agilent R T |Freq/thanne|

Center Freq
2.43700606 GHz

Atten

jl> Start Freq
ol obobde fohe m,ll |""Jk"1“'""‘*"" Jwothohd J“M' 2.41863560 GHz
W

| ! | Stop Freq
. \ 2.46396500 GHz
\'I., CF Step
vk ey 539300000 Mz

AT Futo tan

Freq Offset
000000000 Hz

Signal Track
On 0ff

# 188 kHz # z 5 ( ts5)
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Conducted Spurious Emissions

i Agilent R T |Freq/ChanneI

Center Freq
15.0045608 MHz

Start Freq
OC Coupled |iessmsmmEEEN

Stop Freq
30.0006688 MHz

CF Step
2.99910008 MHz
Autn Man

Freq Offset
000000080 Hz

Signal Track
On 0ff

#\B kHz

pyright 2000-2007 Agilent Technologies

Ref 20 dBm

1
--10
2
--30 — —
-—40 = I S e
LI WPRSNRLY
—-50
F-&0
spuEM | .o
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Start Stop RBW Freq PwrAbs
[Hz] [Hz] [Hz] [Hz ] [dBm]
0.000 1.000 G 1.00 M 124.736667 M -44.77
1.000 G 2.000 & 1.00 M -42 .86
[s]s]s] -400 ¢ 1.00 M z0.07
2.400 G 2.483 & 1.00 M 9.37
Z.4 e 3.000 G 1.00 M 32.01
3.00 G 6.000 G 1.00 M -38.95
£.000 & 9.000 & 1.00 M —42.70
9.000 12.000 ¢ 1.00 M 40.5
1z2.000 G 15.000 & 1.00 M -41.27
15.000 G 20,000 & 1.00 M 38.00
20.00 G 25.000 G 1.00 M -35.62
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802.11n(HT40) & MCSO & 2452MHz

Reference
% Agilent R T |Freg/Channel

Center Freq

Atten 2.45200080 GHz

Start Freq
242431000 GHz

| Stop Freq
|, 2.47919900 GHz

lJL,,41,,J4,'a-ahkwul.iul.&j‘*-'l lr-“'f"--f‘vJ*.“l..JML.-ML“'-Jn,j,,Mn i
|
| W

CF Step
543800000 MHz
Autn Man

Freq Offset
000000000 Hz

Signal Track
On 0ff

# ll 4 -_' )/ d =p O, ats)
High Band-edge
# Agilent R T |Freq/Channel

Center Freq
2483500060 GHz

Atten

. Start Freq
FML;..LIJJ«MMnMwMJ.IJ. 2.41350800 GHz

" i Stop Freq
i Wi s 2.55350000 GHz

B L e it
LS e CF Step

14.6668006 MHz
Auto Man

Freq Offset

#UBH 3 3.A0000000 Hz

Amplitud
-A48.83 dBm

Signal Track
On Off
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Conducted Spurious Emissions

4 Agilent R T |Freq.«'ChanneI

Center Freq
150045008 MHz

Start Freq
OC Coupled |sRellatalotil M

Stop Freq
30.8BABEEAE MHz

CF Step
2.99910088 MHz
Auta Man

Freq Offset
B.ABAAOEAE Hz
£ f"'r'H ‘1n...""'H‘“.L""h*.|"|"n'""'ﬁ"""Ir\"F'JHI'-h"h\4\M.h\w\’lf-'hl.f‘}l'rl'l'"?1]u‘,-,l'|'n.'.|\Jﬁ‘"‘-"I'Ln‘.nll‘r|1.,..w"}'-N"‘\'p.')l\'}a'ﬂ-‘i."fll'hw-,,dr ———
Signal Track
On 0ff

opyright 2000-2007 Agilent Technologies

Ref 20 dEm

10

g =
S
€L
I
i
i
=)

SPUEM |

Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

Start Stop RBW Freq PwxAbs
[Hz] [Hz] [Hz] [Hz] [dBm]

987.39%0000 M —-44.7%9

HEHHBERBEREREPER
(=)
(=)

0o oaaoao
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8.5 Radiated Spurious Emissions
Test Requirements and limit,§15.247(d), §15.205, §15.209& RSS-210 [A8.5], RSS-Gen [7.2.2]

In any 100kHz bandwidth outside the operating frequency band. In case the emission

fall within the restricted band specified on 15.205(a) and (b), then the 15.209(a) limit in the table below

has to be followed

- FCC Part 15.209(a) and (b)

Frequency (MHz) Limit (uV/m) Measurement Distance (meter)
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

WDQ-CAMHD110
DRTFCC1402-0298

** Except as provided in 15.209(g), fundamental emissions from intentional radiators operating under this Section

shall not be located in the frequency bands 54-72 MHz, 76-88MHz, 174-216MHz or 470-806 MHz.

However,

operation within these frequency bands is permitted under other sections of this Part, e.g. 15.231 and 15.241.

= FCC Part 15.205 (a): Only spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~121.94 1300 ~ 1427 45~515 14.47 ~14.5
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 5.35~5.46 15.35~16.2
2.1735 ~ 2.1905 12.51975 ~ 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~21.4
4.125~4.128 12.52025 156.52475 ~ 1660 ~ 1710 8.025~8.5 22.01 ~23.12
417725 ~4.17775 12.57675 ~ 156.52525 1718.8 ~1722.2 9.0~9.2 23.6 ~24.0
4.20725 ~ 4.20775 12.57725 156.7 ~ 156.9 2200 ~ 2300 9.3~9.5 31.2~31.8
6.215~6.218 13.36 ~ 13.41 162.0125 ~ 167.17 2310 ~ 2390 10.6 ~12.7 36.43 ~ 36.5
6.26775 ~ 6.26825 16.42 ~ 16.423 167.72 ~173.2 2483.5 ~ 2500 13.25~13.4 Above 38.6
6.31175 ~ 6.31225 16.69475 ~ 240 ~ 285 2655 ~ 2900
8.291 ~ 8.294 16.69525 322 ~335.4 3260 ~ 3267
8.362 ~ 8.366 16.80425 ~ 399.90 ~ 410 3332 ~ 3339
8.37625 ~ 8.38675 16.80475 608 ~ 614 3345.8 ~ 3358
25.5 ~25.67 960 ~ 1240 3600 ~ 4400
37.5~38.25
73~74.6
748 ~75.2

= FCC Part 15.205(b): The field strength of emissions appearing within these frequency bands shall not exceed the
limits shown in §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits in §15.209 shall
be demonstrated using measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz,
compliance with the emission limits in §15.209 shall be demonstrated based on the average value of the measured
emissions. The provisions in §15.35 apply to these measurements.
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Test Configuration

3 Meter o
>

Receiving Antenna

14 Meter

EUT
Turn Table l

Ground Screen

m] TEST PROCEDURE

1. The EUT is placed on a turntable, which is 0.8 m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3 m away from the receiving antenna, which is varied from 1m to 4m to find out the highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both horizontal and vertical.
6. Repeat above procedures until the measurements for all frequencies are complete.

(m] Measurement Instrument Setting for Radiated Emission Measurements.

Peak Measurement: 12.2.4 of KDB 558074 v03r1

RBW = As specified in below table , VBW 2 3 x RBW, Sweep = Auto, Detector = Peak, Trace mode = Max Hold until the trace stabilizes.

Frequency RBW

9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

Average Measurement : 12.2.5 of KDB 558074 v03r1

1. RBW =1 MHz (unless otherwise specified).

2. VBW 2= 3 x RBW.

3. Detector = RMS (Number of points =2 2 x Span / RBW)

4. Averaging type = power (i.e., RMS).

5. Sweep time = auto.

6. Perform a trace average of at least 100 traces.

7. A correction factor shall be added to the measurement results prior to comparing to the emission limit in order to compute the emission level that
would have been measured had the test been performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step 4, then the applicable correction factor is 10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step 4, then the applicable correction factor is 20 log(1/x), where x is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than turning on and off with the transmit cycle, then
no duty cycle correction is required for that emission.

Band D‘Zﬁ):)cyc'e Ton(ms) Tont Tor (M) DCF = 10log(1/Duty) (dB)
802.11b 92.69 1.205 1.300 0.33
802.11g 94.88 2.040 2.150 0.23
2.4GHz 802.11n(HT20) 94.03 1.890 2.010 0.27
2.4GHz 802.11n(HT40) 89.21 0.918 1.029 0.50
TRF-RF-213(03)140220 Pagebb / 73

Copyright © 2014, Digital EMC Co., Ltd.



FCCID:

WDQ-CAMHD110

DEMC1312-03980, DEMC1401-00318 Report No.. DRTFCC1402-0298
9KHz ~ 25GHz Data(802.11b & 11Mbps)
» Lowest Channel
Frequency | ANT P EUtT Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (":)'(i:;" Mode (dBuV) (dB/m) (dB) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
2389.48 H Y PK 57.23 -3.38 - - 53.85 74.00 20.15
2389.92 H Y AV 46.04 -3.38 0.33 - 42.99 54.00 11.01
4824.14 H Y PK 47.89 543 - - 53.32 74.00 20.68
4824.26 H Y AV 37.81 543 0.33 - 43.57 54.00 10.43
= Middle Channel
Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
4874.97 H Y PK 47.68 5.64 - - 53.32 74.00 20.68
4874.99 H Y AV 36.60 5.64 0.33 - 42.57 54.00 11.43
= Highest Channel
Frequency | ANT P EUtT Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (":)'(i:;" Mode (dBuV) (dB/m) (dB) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
2484.13 H Y PK 56.98 -2.79 - - 54.19 74.00 19.81
2484.31 H Y AV 46.32 -2.79 0.33 - 43.86 54.00 10.14
4924.14 H Y PK 45.65 5.99 - - 51.64 74.00 22.36
4924.04 H Y AV 35.10 5.99 0.33 - 41.42 54.00 12.58
Note.
1. Measurement Distance = 3 m for below 10 GHz, Measurement Distance = 1 m for above 10 GHz.
So Distance Correction Factor :- 9.54dB = 20*log(1m/3m)
2. No other spurious and harmonic emissions were found greater than listed emissions on above table.
3. Above listed point data is the worst case data.
4. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCF + Distance Factor / T.F=AF + CL-AG
Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,
DCF = Duty Cycle Correction Factor.
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9KHz ~ 25GHz Data(802.11g & 6Mbps)

= Lowest Channel

Frequency | ANT PoEslilt.iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
2384.19 H Y PK 66.02 -3.38 - - 62.64 74.00 11.36
2384.24 H Y AV 53.76 -3.38 0.23 - 50.61 54.00 3.39
4824.02 H Y PK 44 .58 543 - - 50.01 74.00 23.99
4823.97 H Y AV 34.39 5.43 0.23 - 40.05 54.00 13.95
= Middle Channel
Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
4873.60 H Y PK 49.11 5.64 - - 54.75 74.00 19.25
4873.76 H Y AV 36.81 5.64 0.23 - 42.68 54.00 11.32
= Highest Channel
Frequency | ANT PoEslilt.iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
2488.83 H Y PK 56.98 -2.79 - - 54.19 74.00 19.81
2488.95 H Y AV 46.32 -2.79 0.23 - 43.76 54.00 10.24
4923.99 H Y PK 43.65 5.99 - - 49.64 74.00 24.36
4924 .16 H Y AV 34.11 5.99 0.23 - 40.33 54.00 13.67
Note.

1. Measurement Distance = 3 m for below 10 GHz, Measurement Distance = 1 m for above 10 GHz.
So Distance Correction Factor :- 9.54dB = 20*log(1m/3m)

2. No other spurious and harmonic emissions were found greater than listed emissions on above table.
3. Above listed point data is the worst case data.
4. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCF + Distance Factor / T.F=AF + CL-AG
Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,
DCF = Duty Cycle Correction Factor.
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9KHz ~ 25GHz Data(802.11n HT20 & MCSO0)
= Lowest Channel
Frequency | ANT PoEslilt.iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
2384.68 H Y PK 65.21 -3.38 - - 61.83 74.00 12.17
2384.24 H Y AV 53.26 -3.38 0.27 - 50.15 54.00 3.85
4824.06 H Y PK 43.76 543 - - 49.19 74.00 24.81
4824.35 H Y AV 34.27 5.43 0.27 - 39.97 54.00 14.03
= Middle Channel
Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
4874.07 H Y PK 46.33 5.64 - - 51.97 74.00 22.03
4874.08 H Y AV 35.33 5.64 0.27 - 41.24 54.00 12.76
= Highest Channel
Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
2488.49 H Y PK 64.55 -2.79 - - 61.76 74.00 12.24
2488.71 H Y AV 52.65 -2.79 0.27 - 50.13 54.00 3.87
4924.51 H Y PK 45.02 5.99 - - 51.01 74.00 22.99
4924.32 H Y AV 34.04 5.99 0.27 - 40.30 54.00 13.70
Note.

1. Measurement Distance = 3 m for below 10 GHz, Measurement Distance = 1 m for above 10 GHz.

So Distance Correction Factor :- 9.54dB = 20*log(1m/3m)

2. No other spurious and harmonic emissions were found greater than listed emissions on above table.

3. Above listed point data is the worst case data.

4. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCF + Distance Factor / T.F =AF + CL-AG
Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,

TRF-RF-213(03)140220
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9kHz ~ 25GHz Data(802.11n HT40 & MCSO0)
= Lowest Channel
Frequency | ANT PoEslilt.iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
2380.88 H Y PK 68.19 -3.38 - - 64.81 74.00 9.19
2380.64 H Y AV 53.35 -3.38 0.50 - 50.47 54.00 3.53
4843.67 H Y PK 44 .42 5.48 - - 49.90 74.00 2410
4843.84 H Y AV 33.77 5.48 0.50 - 39.75 54.00 14.25
= Middle Channel
Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
4874.19 H Y PK 46.16 5.64 - - 51.80 74.00 22.20
4874.15 H Y AV 35.53 5.64 0.50 - 41.67 54.00 12.33
= Highest Channel
Frequency | ANT PoEslilt.iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
2497.78 H Y PK 63.37 -2.79 - - 60.58 74.00 13.42
2497.74 H Y AV 52.70 -2.79 0.50 - 50.41 54.00 3.59
4904.00 H Y PK 45.05 5.91 - - 50.96 74.00 23.04
4903.63 H Y AV 34.28 5.91 0.50 - 40.69 54.00 13.31
Note.

1. Measurement Distance = 3 m for below 10 GHz, Measurement Distance = 1 m for above 10 GHz.

So Distance Correction Factor :- 9.54dB = 20*log(1m/3m)

2. No other spurious and harmonic emissions were found greater than listed emissions on above table.

3. Above listed point data is the worst case data.

4. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCF + Distance Factor

Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,

TRF-RF-213(03)140220

DCF = Duty Cycle Correction Factor.
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8.6 Power-line Conducted Emissions

Test Requirements and limit, §15.207& RSS-Gen [7.2.2]

For an intentional radiator which is designed to be connected to the public utility (AC) power line,
the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed 250 microvolts (The limit
decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz). The

limits at specific frequency range is listed as follows:

Frequency Range Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
0.15~0.5 66 to 56 * 56 to 46 *
05~5 56 46
5~30 60 50

* Decreases with the logarithm of the frequency

Compliance with this provision shall be based on the measurement of the radio frequency

voltage between each power line (LINE and NEUTRAL) and ground at the power terminals.

Test Configuration

See test photographs for the actual connections between EUT and support equipment.

Test Mode

The all modes of EUT operation were investigated and the worst case mode was reported.

TEST PROCEDURE

1. The EUT is placed on a wooden table 80 cm above the reference ground plane.
2. The EUT is connected via LISN to the test power supply.

3. The measurement results are obtained as described below:

4. Detectors — Quasi Peak and Average Detector.
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(] RESULT PLOTS

AC Line Conducted Emissions (Graph)

Test Mode: 802.11b &

11Mbps & 2412MHz

& Digital EMC . .
Results of Conducted Emission
Digital EMC
Date : 2014-01-20
Model No. 2GIG-CAMHD110 Referrence No. ]
Type Power Supply 120V  60Hz
Serial No. Identical prototype Temp/Humi. 24'C 52%RH.
Test Condition WLAN Operator H.5.50N
Memo 802.11b
LIMIT : FCC P15.207 QP
FCC P15.207 AV
oo [dBUV] PHASE : [QP/AV]
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o g .
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4 LR 60 Ll | b 1) | L iy Lo | IR
H
30 % YRIF L idniai i ;
20 : L
10
0
J1B5M L EZM . 3M LEM W TM 1M ZM 3M 5M ™ 10M Z0M  30M
Frequency[Hz]
il [dBuv] PHASE : [QP/AV]
30
70
h\-‘\_"_“-h\.
&0
50 MR
i
A0 ¢ Rl | 91 o L et bR | WP
" ]
30 ‘ ._._| L : g o]
20 1y i P
10
0
L15M L ZM .3M « 5M . TM 1M ZM 3M 5M M 10M Z0M  30M
Frequency[Hz]
TRF-RF-213(03)140220

Copyright © 2014, Digital EMC Co., Ltd.

Page61/73



DEMC1312-03980, DEMC1401-00318

FCCID:

Report No.:

WDQ-CAMHD110
DRTFCC1402-0298

AC Line Conducted Emissions (List)

Test Mode: 802.11b &

1MMbps & 2412MHz

Results of Conducted Emission

Digital EMC
Date : 2014-01-20

Model No. 2GIG-CAMHD110 Referrence No.
Type Power Supply 120V 60 Hz
Serial No. Identical prototype Temp/Humi. 24'C 52% R.H.
Test Condition WLAN Operator H.S.SON
Memo 802.11b
LIMIT : FCC P15.207 QP
FCC P15.207 AV
NO FREQ READING C.FACTOR RESULT LIMIT MARGIN PHASE
OP AV OP AV oP AV QP AV
[MHz ] [dBuV] [dBuV] [dB] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV]

1 0.1l6617 44.5 23.3 0.1 14.6 23.4 6h.1 55.1 20.5 31.7 N

2 Q.20887 1413 26.82 @l 41.4 26.3 633 538 218 250 i

3 0.:33072 32.8 22:5 0% 32.9 22.6 5.1 49.4 26.5 26.8 N

4 0.43482 40.4 31.7 0.1 40.5 31.8 57.2 47.2 16.7 15.4 i

B 0.55685 41.1 31.8 . &l 2 &l 9 56.0 16.0 14.8 14.1 N

6 1.17680 39.4 29.6 0.2 3%9.6 29.8 56.0 46.0 16.4 1e.2 i

7 1.48740 40.1 28.9 0.2 40.3 30.1 56.0 46.0 5.7 15.9 i

8 3.53400 39.2 28.6 0.4 3%9.6 29.0 56.0 16.0 16.4 17.0 N

9 6.75680 39.6 29.9 055 40.1 30.4 60.0 50.0 1.9 19.6 i
10 12.08420 37.5 27.8 SRS 38.0 28.3 60.0 50.0 Zoall 2127 N
11 0.16344 44.9 25.6 0.1 45.0 25.7 653 25,3 20.3 29.06 L1
128 01910738 42.86 28.8 il 42 .7 297 64.0 54.0 ZLes 2B Ll
13 D.2813b 28:5 26:Z 0.1 38.6 26.3 62.0 8240 25t 257 Ll
14 0.43315 38.7 31.2 0.1 38.8 31.3 57.2 47.2 18.4 15.9 L1l
15 055867 141.6 B82.7% 5L 41.7 32.8 56.0 46.0 14.3 13.2 Ll
16 1.05308 28w5 28.5 B2 38.7 29.7 56.0 46.0 T 16458 L1l
17 1.48840 39.6 30.2 0.2 39.8 30.4 56.0 46.0 l16.2 15.6 L1
18 2.72440 33.6 23.1 0.4 34.0 23.5 56.0 46.0 220 225 Ll
19 ©6.32300 34.7 25.3 055 8552 25.8 60.0 50.0 24.8 24.2 Ll
20 12.46740 36.9 29.6 Qi 37.4 30.1 60.0 50.0 2o 19%9 Ll
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8.7 Occupied Bandwidth
Test Requirements, RSS-Gen [4.6.1]

When an occupied bandwidth value is not specified in the applicable RSS, the transmitted signal bandwidth

to be reported is to be its 99% emission bandwidth, as calculated or measured.

(m] TEST CONFIGURATION
Refer to the APPENDIX I.

w] TEST PROCEDURE

The resolution bandwidth shall be set to as close to 1% of the selected span as is possible without being below 1%.
The video bandwidth shall be set to 3 times the resolution bandwidth. Video averaging is not permitted.
Where practical, a sampling detector shall be used given that a peak or peak hold may produce a wider bandwidth

than actual.

m] TEST RESULTS: Comply

Test Mode 32:2 Frc;lt\]nl:-lezr]\cy Test Results[MHZz]
2412 10.720
802.11b 11Mbps 2437 10.679
2462 10.701
2412 16.466
802.11g 6Mbps 2437 16.535
2462 16.470
2412 17.464
(82%2“'"1:':) MCS0 2437 17.460
2462 17.446
2422 36.398
&%ZMH:) MCS0 2437 36.359
2452 36.488

Note 1: See next pages for actual measured spectrum plots.
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Occupied Bandwidth (99%) 802.11b & 11Mbps & 2412MHz

% Agilent R T |Freq/Channel
]

Ch Freq 2.412 GHz Trig Free
Nccupied Bandwidth f

Center Freq
241200080 GHz

Start Freq
2.39260000 GHz

S Stop Freq
9—"‘" “*-Q__ 2.43200000 GHz

CF Step
400000008 MHz

i Auto Man

Freq Offset
0.00000008 Hz

GHz
#UBH 1.2 MHz : ( Siral Track
Occupied Bandwidth Occ BH % Pur o ra&
108.7199 MH % dB

Transmit Freq Error
% oB Bandwidth 342 M

Copyright 2000-2007 Agilent Technologies

Occupied Bandwidth (99%) 802.11b & 11Mbps & 2437MHz

% Agilent R T |Freq/Channel
A

Ch Freq 2.437 GHz Trig Free
Dccupied Bandwidth f

Center Freq
2437680600 GHz

Start Freq
241780608 GHz

Stop Freq
245700080 GHz
AN CF Step
4. ARBARARAE MHz
Auto Man

\ﬂq.-a.-\a o Py,
d ‘M""‘O"'W.u.

Freq Offset
006006008 Hz

1 WUBH 1.2 Mz

: ~ ; - _ = Signal Track
Occupied Bandwidth Occ BH % Pwr On 0F

10.6792 MHz x dB

Transmit Freq Error
¥ dB Bandwidth

Copyright 2000-2007 Agilent Technologies
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Occupied Bandwidth (99%) 802.11b & 11Mbps & 2462MHz
4 Agilent R T |Freq/thanne|

Ch Freq 2.462 GHz Trig Free 25[?2"@%’@%5@2

Nccupied Bandwidth

Start Freq
2. 442680000 GHz

Stop Freq
2482680000 GHz

CF Step
4000000608 MHz
Ruto Man

Freq Offset
0.00000008 Hz

] = ] : " Signal Track
Occupied Bandwidth On 0ff

10.7014 % dB

Transmit Freq Error 5
% oB Bandwidth
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Occupied Bandwidth (99%) 802.11g & O6Mbps & 2412MHz

% Agilent R T |Freq/Channel
]

Ch Freq 2.412 GHz Trig Free
Nccupied Bandwidth f

Center Freq
241200080 GHz

Start Freq
2.39260000 GHz

Atten 3
L Stop Freq
9,,‘www~mwﬁ-m_¢\ 2432680000 GHz
Y€ CF Step
Cowwwwwewm  .00000000 MHz
Ruto Man

Freq Offset
0.00000008 Hz

GHz
#UBH 1.2 MHz : ( Siral Track
Occupied Bandwidth Occ BH % Pur o ra&
16.4661 MHz % dB

Transmit Freq Error

% oB Bandwidth
Copyright 2000-2007 Agilent Technologies

Occupied Bandwidth (99%) 802.11g & 6Mbps & 2437MHz

% Agilent R T |Freq/Channel
A

Ch Freq 2.437 GHz Trig Free
Dccupied Bandwidth f

Center Freq
2437680600 GHz

Start Freq
241780608 GHz

Atten 3

Stop Freq
?,,,w-m.w‘”‘“ “'"*-w"“"‘"w-ﬁ 245760008 GHz
I3 4

> 7
L f_,wh_yjﬁhuﬂm“fr*"""

Freq Offset
006006008 Hz

1 WUBH 1.2 Mz

: ~ ; - _ = Signal Track
Occupied Bandwidth Occ BH % Pwr On 0F

16.5350 MHz x dB

Transmit Freq Error
¥ dB Bandwidth

Copyright 2000-2007 Agilent Technologies
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Occupied Bandwidth (99%) 802.11g & O6Mbps & 2462MHz
4 Agilent R T |Freq/thanne|

Ch Freq 2.462 GHz Trig Free 25[?2"@%’@%5@2

Nccupied Bandwidth

Start Freq
2. 442680000 GHz

Qi Stop Freq

QeI ot S, 2. 48200008 GHz

> frf- \(—

. Y
TR Bt b o

CF Step
4000000608 MHz
Ruto Man

Freq Offset
0.00000008 Hz

He WUBH 1.2 MHz o 1 ms ¢
- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.47@3 MHz % dB

Transmit Freq Error 57
% oB Bandwidth ¥
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Occupied Bandwidth (99%) 802.11n(HT20) & MCSO0 & 2412MHz
# Agilent R T |Freg/Channel
A
Ch Freq 2.412 GHz Trig Free| ,contel Fred
Nccupied Bandwidth f
Start Freq
239200008 GHz
Atten 3
1 Stop Freq
I = VS 7. 243200080 GHz
lr "'.
>4 CF Step
Iy L W £.00000000 MHz
M| Cuio Man
Freq Offset

0.60000080 Hz

GHz
#UBH 1.2 MHz : ( Siral Track
Occupied Bandwidth Occ BH % Pur o ra&
17.4643 MHz % dB

Transmit Freq Error
% oB Bandwidth

Copyright 2000-2007 Agilent Technologies

Occupied Bandwidth (99%) 802.11n(HT20) & MCS 0 & 2437MHz

% Agilent R T |Freq/Channel
A

Ch Freq 2.437 GHz Trig Free
Dccupied Bandwidth f

Center Freq
2437680600 GHz

Start Freq
241780608 GHz

Atten 3
L Stop Freq
PM"*M#—M”’“‘"*M\%"M#? 245?@@@@@ GHZ
Ir,;
=y CF Step
Lttt v AREEAGEE MHz
Auto Man

Freq Offset
006006008 Hz

1 WUBH 1.2 Mz

: ~ ; - _ = Signal Track
Occupied Bandwidth Occ BH % Pwr On 0F

17.4599 MHz x dB

Transmit Freq Error .
¥ dB Bandwidth 34 M

Copyright 2000-2007 Agilent Technologies
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Occupied Bandwidth (99%) 802.11n(HT20) & MCSO0 & 2462MHz
4 Agilent R T |Freq/thanne|

Ch Freq 2.462 GHz Trig Free 25[?2"@%’@%5@2

Nccupied Bandwidth

Start Freq
2. 442680000 GHz

Stop Freq
2482680000 GHz

CF Step
4000000608 MHz
Ruto Man

Freq Offset
0.00000008 Hz

He WUBH 1.2 MHz o 1 ms ¢
- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.4468 MHz % dB

Transmit Freq Error
% oB Bandwidth

Copyright 2000-2007 Agilent Technologies
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Occupied Bandwidth (99%) 802.11n(HT40) & MCSO0 & 2422MHz

% Agilent R T |Freq/Channel
]

Ch Freq 2.422 GHz Trig Free
Nccupied Bandwidth f

Center Freq
242200000 GHz

Start Freq
2.38200000 GHz

Stop Freq
2. 462680000 GHz

CF Step
5.000000606 MHz
Ruto Man

Freq Offset
0.00000008 Hz

te AR GHz
#UBH 2.4 MHz : (
] ] Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff
36.3977 MH % dB

Transmit Freq Error
% oB Bandwidth

Copyright 2000-2007 Agilent Technologies

Occupied Bandwidth (99%) 802.11n(HT40) & MCS 0 & 2437MHz

% Agilent R T |Freq/Channel
A

Ch Freq 2.437 GHz Trig Free
Dccupied Bandwidth f

Center Freq
2437680600 GHz

Start Freq
2.39760600 GHz

39 dB Stop Freq
‘(?M..-»-»....-.-,mvﬂ'w""““'w"""'"“"““wﬁ 247700000 GHz
i l\rmﬂw.mjf“" 'hb(: 300
. RUSUNYN . 500000 Ml

Auto Man

Freq Offset
006006008 Hz

#BH 2.4 MHz

: ~ ; - _ = Signal Track
Occupied Bandwidth Occ BH % Pwr On 0F

36.3586 MHz x dB

Transmit Freq Error
¥ dB Bandwidth
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Occupied Bandwidth (99%) 802.11n(HT40) & MCSO0 & 2452MHz
4 Agilent R T |Freq/thanne|

Ch Freq 2.452 GHz Trig Free 25592“@%’@%?@2

Nccupied Bandwidth

Start Freq
2412680600 GHz

Stop Freq
2492680000 GHz

CF Step
5.000000606 MHz
Ruto Man

Freq Offset
0.00000008 Hz

He WUBH 2.4 MHz o 1 ms ¢
- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

36.4879 MHz % dB

Transmit Freq Error
% oB Bandwidth

Copyright 2000-2007 Agilent Technologies
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9. LIST OF TEST EQUIPMENT

Type Manufacturer Model (yi?r:;%e;:jed) N&’;t/'niﬁ:}gs;e S/IN
Spectrum Analyzer Agilent E4440A 14/01/08 15/01/08 MY44033778
Spectrum Analyzer Agilent N9020A 13/03/28 14/03/28 MY50510026

13/02/14 14/02/14
Spectrum Analyzer Rohde Schwarz FSQ26 200445
14/02/07 15/02/07
\F;\fi’(‘;":g;"f;svrkih Sensor | Anritsu m/lizzﬁﬁg/ 13/09/16 14/09/16 1111002 / 011290
DC Power Supply SM techno SDP30-5D 13/05/27 14/05/27 305DKA013
Multimeter HP 34401A 13/02/27 14/02/27 3146A13475
Vector Signal Generator Rohde Schwarz SMBV100A 14/01/07 15/01/07 255571
Signal Generator Rohde Schwarz SMF100A 13/07/22 14/07/22 102341
Thermohygrometer BODYCOM BJ5478 13/06/01 14/06/01 120612-2
High-pass Filter vanwright WHKX3.0 13/09/12 14/09/12 9
Loop Antenna Schwarzbeck FMZB1513 12/09/24 14/09/24 1513-128
BILOG ANTENNA SCHAFFNER CBL6112B 12/11/06 14/11/06 2737
Horn Antenna ETS 3115 13/02/28 15/02/28 00021097
Horn Antenna A.H.Systems Inc. SAS-574 13/03/20 15/03/20 154
Attenuator (3dB) WEINSCHEL 56-3 13/09/12 14/09/12 Y2342
Amplifier (22dB) HP 8447E 14/01/08 15/01/08 2945A02865
Amplifier (30dB) Agilent 8449B 13/02/27 14/02/27 3008A00370
EMI TEST RECEIVER R&S ESU 14/01/08 15/01/08 100014
EMI TEST RECEIVER R&S ESCI 13/02/27 14/02/27 100364
CVCF NF 4420 13/09/12 14/09/12 3049354420023
LISN R&S ESH2-75 13/09/12 14/09/12 828739/006
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APPENDIX |
Conducted Test set up Diagram & Path loss Information

=*Conducted Measurement(30MHz ~ 25GHz)

Spectrum Analyzer
T EUT
ATT
Cable A
Path loss information
Frequency Path Loss Frequency Path Loss

(GHz) (dB) (GHz) (dB)
0.03 2.96 15 4.65
1 3.04 20 5.09
2412& 2437 & 2462 3.36 25 5.72

5 3.50 - -

10 4.52 - -

Note. 1: The path loss from EUT to Spectrum analyzer was measured and used for test.
Path loss (=S/A’s offset value) = Cable A + ATT (Attenuator, Applied only when it was used externally)
Note. 2: For conducted spurious emissions, the path loss values were saved as the transducer factor on the
spurious measurement function of the spectrum analyzer and the transducer factor of tested frequency
is calculated and corrected automatically by the spectrum analyzer's measurement function.
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