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3 Test Summary

Test Item Test Requirement Test method Result
) 47 CFR Part 15, Subpart C Section
Antenna Requirement ANSI C63.10 2013 PASS
15.203/15.247 (c)
AC Power Line
47 CFR Part 15, Subpart C Section
Conducted ANSI C63.10 2013 PASS
. 15.207
Emission
Conducted Peak Output | 47 CFR Part 15, Subpart C Section
KDB558074 D01 v04 PASS
Power 15.247 (b)(3)
6dB Occupied 47 CFR Part 15, Subpart C Section
) KDB558074 D01 v04 PASS
Bandwidth 15.247 (a)(2)
Power Spectral Density | 4/ CFRPart15, Subpart C Section |\ hpeean7a po1voa | PASS
15.247 (e)
Band-edge for RF 47 CFR Part 15, Subpart C Section
o KDB558074 D01 v04 PASS
Conducted Emissions 15.247(d)
RF Conducted Spurious | 47 CFR Part 15, Subpart C Section
o KDB558074 D01 v04 PASS
Emissions 15.247(d)
Radiated Spurious 47 CFR Part 15, Subpart C Section
o ANSI C63.10 2013 PASS
Emissions 15.205/15.209
Restricted bands around| 47 CFR Part 15, Subpart C Section
fundamental frequency ANSI C63.10 2013 PASS
(Radiated Emission) 15.205/15.209

Page:3 of 104




- Report No.: CQASZ170601338EW-01

4 Contents

1 COVER PAGE ... ettt et e ettt e e s et et e s st e e s ebte e e s eab e e e e s bteessabbeesssabeseessbbenessstaneeins
2 RV 5] [ ]\ IR
3 TEST SUMMARY .ottt ettt ettt e e sttt e e e ettt e s e b et e e s bteeesebbteeesbbseesabbesesssbbeessbeseessabenessibbnees
4 CON T EN T S ittt ettt ettt e e et e e ettt e e s tteeessabeeeeabeeeesaaeesessabeeeesasbeeesaabeseesabeeaesasbeaessabeseessbbanessstaeeesas
5 GENERAL INFORMATION . ...ttt ettt ettt e e e s s s et at e e e e s s s e bbb et e e e s ssasbb b b et s e essss bbb beteeessssssrbaees
51 CLIENT INFORMATION ..iitiiittttiteee et iitbtrtees e et sitbbatessesssebbabaessesssaasbbbbasseessaas bbb beeseessessbbbbaseeessesabbbaseeeesssarbrnees
5.2 GENERAL DESCRIPTION OF EUT L.ttt e e s s s ab b a s e s e s s e sabbbaa e e e e s s s sabbbnees
53 TEST ENVIRONMENT AND IMMODE ..1uviiiiiiiiiiiiiiiii e seiitbie e e e s st ae e e e e s e s bbb st e s e s e s s sabbbaae e s e e s s sbbbbaeseeeeseaabtbanseeeas
5.4 DESCRIPTION OF SUPPORT UNITS cutiiiiiiiiiiiiiiiiie ettt e e s s eiittte e s s s s s sitbbbae s e e e s s satbbaaesssessessbbbbessessssssabbbasseesas
55 LSS 0107 1] OO
5.6 LSS X T 1 R OTS
5.7 STATEMENT OF THE MEASUREMENT UNCERTAINTY ..iiiutttiitteeiiiiiiiieeeeessssistiesseessssissssesssssssssssssssssssssssnssssnes
5.8 DEVIATION FROM STANDARDS ....uutttiiiiiiiiiiitiitieeeessiiitssstessessiissssssssesssassssssssesssimisssssssssssimisssessees s
5.9 ABNORMALITIES FROM STANDARD CONDITIONS ...uutttiiiiiiiiiiiiiieiieeessiiiiisieesesssisissssessssssssssssssssessssssssesseees
5.10 OTHER INFORMATION REQUESTED BY THE CUSTOMER ....uuttiiiiiiiiiiiiieieee e s ssiibieieeesssssibrssesssssssssssssesssessinnns
5.11 [0 L8 1= Y1 =1 N L PP
6 TEST RESULTS AND MEASUREMENT DATA ..ottt ettt e e e s s s sttt e e s e e s s sabaaaeaseessaanes 10
6.1 ANTENNA REQUIREMENT 11vttiiiiiiittttite e e et iitbtetees s st sebbtstessesssabbassessesssaasbbaaesseessassbbabaeseessaabbbtesseessassabbaesseeans 10
6.2 (610] N o1 on =i N =V ET ] (0] N ST 11
6.3 CONDUCTED PEAK OUTPUT POWER ...viiiiiiiiiiiiiiiiie ettt ettt e s st a s e e s s s sabbbaa e e e s s s sinbbbsaeeeeesssnes 15
6.4 ODB O CCUPY BANDWIDTH .uutttiiiiiiiiiiiittiiiieeeeeiitbaeteesesssibbrstessesssassbassesseessaaisbbsssseessssssbbasseeesessssssbrsssssessiaes 17
6.5 POWER SPECTRAL DENSITY oiiiiiiiitttiiiie et ieitiitt e e ettt e s e e st aat e e e e e s s ebb bbb e e e e e s s eaabb b b e e s e e e seaabbbateeeessssabbrenes 25
6.6 BAND-EDGE FOR RF CONDUCTED EMISSIONS ......ooiiitttiiiii ittt sib e n e e e aabanes 33
6.7 RF CONDUCTED SPURIOUS EMISSIONS .....uuttiiiiiiiiiiiiiiiii ittt e s s e sabbaee e e e s s s sabbbaseeesssssnbaannes 39
6.8 RADIATED SPURIOUS EMISSIONS . ...uuiiiiiiiiiiiiiieiie e e eiitbtit e e e e s siibaat e e s e e s sebbabaeeseessesabbaeeseessssbbbbaseeessssssbrenes 88
6.8.1 Radiated emiSSION DEIOW LGHZ........cc.vviiiiii ettt et e e s s bbee s 91
6.8.2  Transmitter emiSSION ADOVE LGHZ .........cooviiiiiiiic ettt ettt e e e s sraee s 93
6.9 RESTRICTED BANDS AROUND FUNDAMENTAL FREQUENCY ....uvvviiiiieiiiiiiiiieeeessisissrreseeessssissrsessessssssnsssenes 95
7 PHOTOGRAPHS - EUT TEST SETUP ..ottt ettt s e ettt e e e s s e st et e e e s s e s snraeees 101
7.1 RADIATED SPURIOUS EMISSION .. .uutiiiiiiiiiiiiiiiii e e e ieiiitie s s e e s eebatte s s e e s s s sbbbbaa s e s s s s s bbb b eaeesssssabbbaeseesessssbreees 101
7.2 (670] N 01U on 1 =i n N =1V IS1S] (0] P UOTTRRRTN 102
8 PHOTOGRAPHS - EUT CONSTRUCTIONAL DETAILS ...ttt 103

Page:4 of 104



-

Report No.: CQASZ170601338EW-01

5 General Information
5.1 Client Information
Applicant: Hi-Tech Optoelectronics Co., Ltd.
Address of Applicant: Shahe Industrial Park, Changping District, Beijing, China
Manufacturer: Hi-Tech Optoelectronics Co., Ltd.
Address of Manufacturer: Shahe Industrial Park, Changping District, Beijing, China
Factory: Hi-Tech Optoelectronics Co., Ltd.
Address of Factory: Shahe Industrial Park, Changping District, Beijing, China
5.2 General Description of EUT

Product Name:

2.4G WiFi video transmitter module

Model No.: HT-720P1833
Trade Mark: N/A
Hardware version: V1.3
Software version: V6.16

Operation Frequency:

IEEE 802.11b/g/n(HT20): 2412MHz to 2462MHz
IEEE 802.11n(HT40): 2422MHz to 2452MHz

Channel Numbers:

IEEE 802.11b/g, IEEE 802.11n HT20: 11 Channels
IEEE 802.11n HT40: 7 Channels

Channel Separation:

5MHz

Type of Modulation:

IEEE for 802.11b: DSSS(CCK,DQPSK,DBPSK)
|EEE for 802.11g : OFDM(64QAM, 16QAM, QPSK, BPSK)

|EEE for 802.11n(HT20 and HT40) : OFDM (64QAM, 16QAM,
QPSK,BPSK)

Sample Type: portable production

Test Software of EUT: RF test (manufacturer declare )
Antenna Type: Integral antenna

Antenna Gain: 2.0dBi

Power Supply: DC3.2~5.5V
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Operation Frequency each of channel(802.11b/g/n HT20)

Channel Frequency Channel Frequency | Channel Frequency Channel Frequency
1 2412MHz 4 2427MHz 7 2442MHz 10 2457MHz
2 2417MHz 5 2432MHz 8 2447MHz 11 2462MHz
3 2422MHz 6 2437MHz 9 2452MHz
Operation Frequency each of channel(802.11n HT40
Channel Frequency Channel Frequency Channel Frequency
1 2422MHz 4 2437MHz 7 2452MHz
2 2427MHz 5 2442MHz
3 2432MHz 6 2447MHz
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the

middle frequency, and the highest frequency of channel were selected to perform the test, and the selected
channel see below:

For 802.11b/g/n (HT20):

Channel Frequency
The Lowest channel 2412MHz
The Middle channel 2437MHz
The Highest channel 2462MHz
For 802.11n (HT40):
Channel Frequency
The Lowest channel 2422MHz
The Middle channel 2437MHz
The Highest channel 2452MHz

The output power setting of EUT is set in the factory and followed the max. peak level in below.

802.11b

13dBm +1.0dB

802.11g

10dBm +1.0dB

802.11n(HT20)

9.0dBm +1.0dB

802.11n(HT40)

8.0dBm+1.0dB

Note:

1. Software (RF test) provided by client enabled the EUT to transmit and receive data at lowest, middle and

highest channel individually.
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5.3 Test Environment and Mode

Operating Environment:

Temperature: 24.0°C
Humidity: 52 % RH
Atmospheric 1008 mbar
Pressure:
Test mode:

Transmitting
mode:

Keep the EUT in transmitting mode with all kind of modulation and all
kind of data rate.

Operated Mode for Worst Duty Cycle:

Test Signal Duty Cycle(x) Average correction factor(dB)
100% - IEEE802.11b 0
100% - IEEE802.119g 0
100% - IEEE802.11n (HT20) 0
100% - IEEE802.11n (HT40) 0

5.4 Description of Support Units

The EUT has been tested with associated equipment below.

Description

Manufacturer

Model No.

Remark

FCC certification

Adapter

DS

DS-050100A

Provide by lab

Verification

5.5 Test Location

All tests were performed at:

Shenzhen Tongce Testing Lab,

1F, Leinuo Watch Building, Fuyong Town, Baoan Dist, Shenzhen, China
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5.6 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
FCC - Registration No.: 572331

Shenzhen Tongce Testing Lab has been registered and fully described in a report filed with the
(FCC) Federal Communications Commission. The acceptance letter from the FCC is maintained in
our files. Registration 572331

5.7 Statement of the measurement uncertainty
The data and results referenced in this document are true and accurate.

The reader is cautioned that there may be errors within the calibration limits of the equipment and
facilities.

The measurement uncertainty was calculated for all measurements listed in this test report acc. to
CISPR 16 - 4 ,Specification for radio disturbance and immunity measuring apparatus and methods —
Part 4: Uncertainty in EMC Measurements® and is documented in the Shenzhen Tongce Testing
Lab quality system acc. to DIN EN ISO/IEC 17025.

Furthermore, component and process variability of devices similar to that tested may result in
additional deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

Hereafter the best measurement capability for TCT laboratory is reported:

Test Range Uncertainty Notes
Radiated Emission Below 1GHz +3.92dB D
Radiated Emission Above 1GHz +4.28dB D
Conducted 0.15~30MHz +2.56dB 1)
Disturbance

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

5.8 Deviation from Standards

None.

5.9 Abnormalities from Standard Conditions

None.

5.10 Other Information Requested by the Customer

None.
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511 Equipment List
Calibration
ltem Test Equipment Manufacturer Model No. Serial No. Due Date
1 ESPI Test Receiver R&S ESVD 100008 2017/08/11
2 Spectrum Analyzer R&S FSEM 848597/001 2017/08/11
3 Spectrum Analyzer Agilent N9020A MY49100060 | 2017/08/12
EM Electronics
Corporation

4 Pre-amplifier CO.LTD EM30265 07032613 2017/08/11
5 Pre-amplifier HP 8447D 2727A05017 | 2017/08/11
6 Loop antenna ZHINAN ZN30900A 12024 2017/08/13
7 Broadband Antenna R&S VULB9163 340 2017/08/13
8 Horn Antenna R&S BBHA 9120D | 631 2017/08/13
9 Horn Antenna R&S BBHA 9170 373 2017/08/13
10 Antenna Mast CCS CC-A-4M N/A N/A

Coax cable
11 (9KHz~40GHz) TCT RE-low-01 N/A 2017/08/11

Coax cable
12 (9KHz~40GH?z) TCT RE-high-02 N/A 2017/08/11
13 Spectrum Analyzer R&S FSU 200054 2017/08/11
14 Power Sensor Anritsu MA2411B 100379 2017/08/16
15 RF cable(9KHz~40GHz) TCT RE-06 N/A 2017/08/12

Wideband Peak Power
16 Meter Anritsu ML2495A 220.23.78 2017/08/12
17 LISN R&S NSLK 8126 8126453 2017/08/16
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6 Testresults and Measurement Data

6.1 Antenna Requirement

Standard requirement: ‘ 47 CFR Part 15C Section 15.203 /247(c)

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall 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, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

15.247(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

EUT Antenna:

=

The antenna is internal antenna with ipex connector. The best case gain of the antenna is 2.0dBi.
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6.2 Conducted Emissions

Test Requirement:

47 CFR Part 15C Section 15.207

Test Method:

ANSI C63.10: 2013

Test Frequency Range:

150kHz to 30MHz

Limit:

Limit (dBuV)
Frequency range (MHz) -
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

Test Procedure:

1) The mains terminal disturbance voltage test was conducted in a shielded
room.

2) The EUT was connected to AC power source through a LISN 1 (Line
Impedance Stabilization Network) which provides a 50Q/50uH + 5Q linear
impedance. The power cables of all other units of the EUT were
connected to a second LISN 2, which was bonded to the ground reference
plane in the same way as the LISN 1 for the unit being measured. A
multiple socket outlet strip was used to connect multiple power cables to a
single LISN provided the rating of the LISN was not exceeded.

3) The tabletop EUT was placed upon a non-metallic table 0.8m above the
ground reference plane. And for floor-standing arrangement, the EUT was
placed on the horizontal ground reference plane,

4) The test was performed with a vertical ground reference plane. The rear
of the EUT shall be 0.4 m from the vertical ground reference plane. The
vertical ground reference plane was bonded to the horizontal ground
reference plane. The LISN 1 was placed 0.8 m from the boundary of the
unit under test and bonded to a ground reference plane for LISNs
mounted on top of the ground reference plane. This distance was
between the closest points of the LISN 1 and the EUT. All other units of
the EUT and associated equipment was at least 0.8 m from the LISN 2.

5) In order to find the maximum emission, the relative positions of
equipment and all of the interface cables must be changed according to
ANSI C63.10: 2013 on conducted measurement.

Test Setup:

Shielding Room

Test Receiver

AC Mains [~

<« LISN1 0 LisN2 L AC Mains

Ground Reference Plane

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates at lowest, middle and
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highest channel.
Transmitting mode.

Final Test Mode:

Through Pre-scan, find the 1Mbps of rate of 802.11b at lowest channel is the
worst case.

Transmitting mode.
Only the worst case is recorded in the report.

Instruments Used:

Refer to section 5.10 for details

Test Voltage:

AC120V/60Hz

Test Results:

Pass

Page:12 of 104




CQA Report No.: CQASZ170601338EW-01

Measurement Data

An initial pre-scan was performed on the live and neutral lines with peak detector.
Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission

were detected.

Live Line:
90.0 dBuV
80
70
o \ FCC PART15B Class B Conduction(QP)
[
FCC PART15B Clazz B Conduction[AYG)
50 \\\i 3 , ; . ‘
40
30 I .I
[T e L 5 A A . “Jl
b WHw'ww%«bwwwrﬁ-wﬁwwmb““"lwww‘fmrﬂﬂpeak
00 AYG
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure-
No. MKk. Freq. Level Factor ment Limit Over
MHz dBuv dB dBuv dBuV dB Detector
1 0.2900 39.16 9.74 48.90 60.52 -11.62 peak
2 " 0.3140 38.98 9.74 48.72 59.86 -11.14 peak
3 0.9220 32.23 9.75 41.98 56.00 -14.02 peak
4 1.6220 34.03 9.76 43.79 56.00 -12.21 peak
5 2.2020 34.71 9.76 44 47 56.00 -11.53 peak
6 3.6180 33.88 9.78 43.66 56.00 -12.34 peak
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Neutral Line:
90.0 dBuY
80
70
0 \ FEEIPAHTIEB Class B Conduction(QP)
50 \\% ) FCC PART15B | Class B Conduction[AV(G])
- P |
3 3
40
30
0 mhv-_ﬂhw_-wkwwdpmwﬁvﬂnwm_ ”1"'\\ an
W
10 %\LH'UWNNMM mew Mﬁwﬂ“m "Jﬂ 1Deak
AVG
0.0
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuv dB dBuY dBuV/ db Detector
1 0.2180 41.68 9.80 5148 62.89 -11.41 peak
2 " 0.3980 37.12 9.80 46.92 57.90 -10.98 peak
3 1.0260 32.17 9.81 41.98 56.00 -14.02 peak
4 1.5740 34.41 9.85 44 .26 56.00 -11.74 peak
5 3.3100 34.76 9.83 44 59 56.00 -11.41 peak
Notes:

1. The following Quasi-Peak and Average measurements were performed on the EUT:

2. Final Test Level =Receiver Reading + LISN Factor + Cable Loss.
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6.3 Conducted Peak Output Power

Test Requirement:

47 CFR Part 15C Section 15.247 (b)(3)

Test Method:

KDB558074 D01 v04

Test Setup:

Power
EUT
Meter

Test Instruments:

Refer to section 5.10 for details

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the 1Mbps of rate is the worst case of 802.11b;

6Mbps of rate is the worst case of 802.11g ; 6.5Mbps of rate is the worst
case

of 802.11n(HT20) ; 13.5Mbps of rate is the worst case of 802.11n(HT40)
Only the worst case is recorded in the report.

Limit:

30dBm

Test Results:

Pass
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Measurement Data

802.11b mode

Test channel Peak Output Power Average Output Power Limit (dBm) Result
(dBm) (dBm)

Lowest 12.94 9.75 30.00 Pass

Middle 13.01 9.86 30.00 Pass

Highest 13.04 9.88 30.00 Pass
802.11g mode

Test channel Peak Output Power Average Output Power Limit (dBm) Result
(dBm) (dBm)

Lowest 10.41 7.79 30.00 Pass

Middle 10.53 7.84 30.00 Pass

Highest 10.55 7.89 30.00 Pass

802.11n(HT20)mode

Test channel Peak Output Power Average Output Power Limit (dBm) Result
(dBm) (dBm)

Lowest 8.75 5.78 30.00 Pass

Middle 8.86 5.79 30.00 Pass

Highest 8.90 5.87 30.00 Pass

802.11n(HT40)mode

Test channel Peak Output Power Average Output Power Limit (dBm) Result
(dBm) (dBm)

Lowest 7.98 4.92 30.00 Pass

Middle 8.01 4.98 30.00 Pass

Highest 8.03 5.02 30.00 Pass
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6.4 6dB Occupy Bandwidth

Test Requirement: 47 CFR Part 15C Section 15.247 (a)(2)
Test Method: KDB558074 D01 v04
Test Setup:
Spectrum Analyzer
o ] o
Al OO
o ] o
—— [ o e |
oo E.U.T

Non-Conducted Table

Ground Reference Plane

Instruments Used: Refer to section 5.10 for details

Exploratory Test Mode: | Transmitting with all kind of modulations, data rates

Final Test Mode: Through Pre-scan, find the 1Mbps of rate is the worst case of 802.11b;

6Mbps of rate is the worst case of 802.119g ; 6.5Mbps of rate is the worst
case of 802.11n(HT20) ; 13.5Mbps of rate is the worst case of
802.11n(HT40)

Limit: > 500 kHz

Test Results: Pass
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Measurement Data

802.11b mode

Test channel 6dB Occupy Bandwidth (MHz) Limit (kHz) Result
Lowest 10.192 2500 Pass
Middle 10.192 =500 Pass
Highest 10.192 =500 Pass

802.11g mode

Test channel 6dB Occupy Bandwidth (MHz) Limit (kHz) Result
Lowest 16.442 2500 Pass
Middle 16.442 2500 Pass
Highest 16.442 =500 Pass

802.11n(HT20) mode

Test channel 6dB Occupy Bandwidth (MHz) Limit (kHz) Result
Lowest 17.692 2500 Pass
Middle 17.692 2500 Pass
Highest 17.692 =500 Pass

802.11n(HT40)mode

Test channel 6dB Occupy Bandwidth (MHz) Limit (kHz) Result
Lowest 36.298 2500 Pass
Middle 36.538 2500 Pass
Highest 36.298 =500 Pass
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Test plot as follows:

Test mode: 802.11b Test channel: ‘ Lowest

@ *RBW 100 kHz delta 3 [T1 ]
* VBW 300 kHz -1.40 dB

Ref 21.5 dBm *Att 30 dB SWT 15 ms 10.192307692 MHz

20 Offget T4 dB TETRET T i

mLo 2 Markdr 2 [T1[]

M .87 dBm
[2ev] 1 M[.&M " s arianlise on
— I S 2.411471154 GHz

i \

F-70

Center 2.412 GHz 3 MHz/ Span 30 MHz

Test mode: 802.11b Test channel: ‘ Middle

® *RBW 100 kHz Delta 3 [T1 ]
*VBW 300 kHz -1.76 dB

Ref 21.5 dBm “Att 30 dB SWT 15 ms 10.192307692 MHz
- 1
20 OIfgetT T dB MarRgr I LTI []J
q.23 dEml
2.431909846 cuz|IEM
Lo -

Markdr 2 [T1|]

EWU\{_@ R
S U

MY !
/ \

<I
3
=N ]
o kS
-
5
o
o
b
.

dBm

T
«
’-v—h.,\_i

--30
3DB

-’kf')”u W ’
& ““‘\U

AV
--60
--70

Center 2.437 GHz 3 MHz/ Span 30 MHz
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Test mode: 802.11b Test channel: | Highest

@ *RBW 100 kHz Jelta 3 [T1 )
* VBW 300 kHz -2.17 dB

Ref 21.5 dBm *Att 30 dB SWT 15 ms 10.192307692 MHz

20 Offgect T4 dB TETRET T TTI 7

q.29 dBm

2.456903846 GHz |I:I

Markdr 2 [T1 (]

W w 4.81 dBm
b1 0.81)dBm ‘d,w / LL{‘.‘E 2.4602484769 GHgz

— O LVL
Y \ \,

{[f \

I fJ&Jf ‘} KJV}J

[--60
--70
Center 2.462 GHz 3 MHz/ Span 30 MHz
Test mode: 802.11g Test channel: ‘ Lowest
® *RBW 100 kHz Delta 3 [T1 ]
* VBW 300 kHz -0.89 dB
Ref 21.5 dBm *Att 30 dB SWT 15 ms 16.442307692 MHz
20~ Ofrgec T aE
[-10

B et WLWJ@AJ‘
it EINA

D1 -2.3 s 2.4
f‘ [
--20 F‘"f'
"!

--s0

|--60

--70

Center 2.412 GHz 3 MHz/ Span 30 MHz

Page:20 of 104



-

Report No.: CQASZ170601338EW-01

Test mode:

802.11g

Test channel: ‘ Middle

@ *RBW 100 kHz Delta 3 [T1 ]
* VBW 300 kHz -0. > dB
Ref 21.5 dBm «Att 30 dB SWT 15 ms 16.442307692 MHz
20— OTT§eT T I8 ™ 2 T 1
-4.13 dBn
2.428774846 cuz|IEM
10 -
B Mark 2 [T1 ]
38 dBm
- &me‘ﬁ& CECLREE CEERCEE
2 1 1.6 ™ I “1 L
-10 fl- ‘ﬁ‘
20 (}ff'.‘!‘ "‘6‘:‘\‘(&
g
3DB
-0
--50
--60
--70
Center 2.437 GHz 3 MHz/ Span 30 MHz
Test mode: 802.11g Test channel: | Highest
@ *RBW 100 kHz Delta 3 [T1 ]
*VBW 300 kHz -1.05 dB
Ref 21.5 dBm «Att 30 dB SWT 15 ms 16.442307692 MHz
20~ Oftfgec T aB METRYT T I TI [T 1
-{.81 aBnm
153 sa6 cuz |IM
[0 N Markdr 2 [TL[]
{.34 aBn
Lol ol | e Jibabboadla . ocoofion oo
= D1 -1.6¢ Jm V‘EF = “l L
{ i
20 Mfﬂ \N“
3DB
--40
--50
[--60
[--70
Center 2.462 GHz 3 MHz/ Span 30 MHz
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Test mode: | 802.11n(HT20) Test channel: ‘ Lowest
/@ *RBW 100 kHz Delta 3 [T1 ]
% VBW 300 kHz 0.51 dB
Ref 21.5 dBm “Att 30 dB SWT 15 ms 17.692307692 MHz
20T Oftgec T aB MaTRET I [ TT i
|“
10 M E 2 [T ]
Ao . e . 2.416951923 GHz
[~ O LVL
--10
I, \M
|, M
w\ﬁi 3DB
[--40
[--50
-60
F-70
Center 2.412 GHz 3 MHz/ Span 30 MHz

Test mode:

| 802.11n(HT20)

Test channel: | Middle

*RBW 100 kHz Delta 3 [T1 ]
“VBW 300 kHz -0.45 dB
Ref 21.5 dBm «att 30 dB SWT 15 ms 17.692307692 MHz
n 1
20 OIrgec T [53=] MarRgr T T
2.428151846 GHz “
[~ Markdr 2 [T1]]
2 .30 dBm
n I o
1 -3.7 L — L — "‘U"" Ad halihd)
--10
--20 J[/ \R‘(

g

[--s0

[--60

--70

Center

2.437 GHz

3 MHz/ Span 30 MHz
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Test mode:

| 802.11n(HT20)

Test channel: ‘ Highest

*RBW 100 kHz Delta 3 [T1 ]
* VBW 300 kHz -0.53 dB
Ref 21.5 dBm *Att 30 dB SWT 15 ms 692307692 MHz
20~ Offjfet T dB uE-Dap:gs pa TT T i
2.453159846 cuz |IEM
10 Markdr 2 (T1|]
2 4.07 dBm
s I f gy r rf1 & 1 If ¢ 2457004000 cH= —
D1 3. o R el au"ﬂuﬂrﬂd‘wd ol mialoni) Mx;
--10
S N,

3DB
-40
--50
--60
--70
Center 2.462 GHz 3 MHz/ Span 30 MHz
Test mode: | 802.11n(HT40) Test channel: | Lowest
@ *RBW 100 kHz pelta 3 [T1 ]
* VBW 300 kHz
Ref 21.5 dBm *Att 30 dB SWT 20 ms
20~ Offget T- aB
10
YN FURNUND XN PV ERTN
--10 u
-20 j

[--50

[--60

[--70

Center

2.422 GHz

5 MHz/ Span 50 MHz
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Test mode:

| 802.11n(HT40) Test channel: ‘ Middle

*RBW 100 kHz Delta 3 [T1 ]
*VBW 300 kHz 1.08 dB
Ref 21.5 dBm *Att 30 dB SWT 20 ms 36.538461538 MHz
- 1
20T OFf§et T T8 T ? T T
-4.47 «,u:;.l
2.41873(769 cuz |IEM
10 M dr 2 (71 |1
-¢.40 dBm

] y NIy . L L
M[“gjwu“!{,[ ool el J.Wk
N

[--50

[--60

--70

Center 2.437 GHz

5 MHz/ Span 50 MHz

Test mode:

| 802.11n(HT40) Test channel: l Highest

*RBW 100 kHz Delta 3 [T1 ]
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 20 ms
20T Offgec -9 dB
10

YN el

¥

[--50

[--60

[--70

Center 2.452 GHz

5 MHz/ Span 50 MHz

Page:24 of 104



-

Report No.: CQASZ170601338EW-01

6.5 Power Spectral Density

Test Requirement:

47 CFR Part 15C Section 15.247 (e)

Test Method:

KDB558074 D01 v04

Test Setup:

Spectrum Analyzer

Ooonod
Fdn o o

N ooo
— =l=]=
oo

E.U.T

Remark:

Offset the High-Frequency cable loss 1.5dB in the spectrum analyzer.

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to

section 5.10 for details

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the 1Mbps of rate is the worst case of 802.11b;
6Mbps of rate is the worst case of 802.11g ; 6.5Mbps of rate is the worst

case

of 802.11n(HT20) ; 13.5Mbps of rate is the worst case of 802.11n(HT40)

Limit:

<8.00dBm/3kHz

Test Results:

Pass
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Measurement Data

802.11b mode

Test channel Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz) Result
Lowest -8.39 <8.00 Pass
Middle -7.69 <8.00 Pass
Highest -1.17 <8.00 Pass

802.11g mode

Test channel Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz) Result
Lowest -10.86 <8.00 Pass
Middle -8.70 <8.00 Pass
Highest -9.31 <8.00 Pass

802.11n(HT20) mode

Test channel Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz) Result
Lowest -12.39 <8.00 Pass
Middle -11.78 <8.00 Pass
Highest -11.73 <8.00 Pass

802.11n(HT40) mode

Test channel Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz) Result
Lowest -16.19 <8.00 Pass
Middle -14.67 <8.00 Pass
Highest -14.70 <8.00 Pass
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Test plot as follows:

‘ Test mode: 802.11b Test channel: ‘ Lowest
A
® e o
Ref 21.5 dBm 30 d 3.4 z
-
[ xca

eeeeee 2.412 3 M / 30 M
Test mode: 802.11b Test channel: | Middle
@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -7.69 dBm
Ref 21.5 dBm *Att 30 dB SWT 3.4 s 2.435221154 GHz
20" OITLg§et T dB i
|“
anxca ]
LVL
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Test mode: 802.11b Test channel: | Highest

® *RBW 3 kHz Marker 1 [Tl ]
*VBW 10 kHz -7.17 dBm

Ref 21.5 dBm *Att 30 dB SWT 3.4 s 2.460173077 GHz
20~ OTr§et T B i
|ﬂ
[—10
— O LVL
1
LILM; "
--10 k'
,f;‘%f VE\‘
--30
3DB
[--40
[--50 f \
L ,sf[ \\ [
[--60
\f“l
[--70
Center 2.462 GHz 3 MHz/ Span 30 MHz
Test mode: 802.11g Test channel: ‘ Lowest
® * RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -10.86 dBm
Ref 21.5 dBm *Att 30 dB SWT 3.4 s 2.407288462 GHz
20~ Oftfget -9 a8 i
[ 2 |
[-10
[~ O LVL

T | L_{

-

--70

Center 2.412 GHz 3 MHz/ Span 30 MHz
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Test mode: 802.11g Test channel: | Middle

® *RBW 3 kHz Marker 1 [Tl ]
*VBW 10 kHz -8.70 dBm

Ref 21.5 dBm *Att 30 dB SWT 3.4 s 2.443875000 GHz
[ i
20 Offgect T4 dE |
10
MAXH
o LVL
1

L

--30

3DB
[--40 [
N JJ‘FM"’ M
[--60
--70
Center 2.437 GHz 3 MHz/ Span 30 MHz

Test mode: 802.11g Test channel: ‘ Highest

® *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -9.31 dBm

Ref 21.5 dBm *Att 30 dB SWT 3.4 s 2.469115385 GHz

[ (|

20" Offgec T.9 dB |

[-10

o LVL
¥

T |

[--30

i A

[--60

= =

--70

Center 2.462 GHz 3 MHz/ Span 30 MHz
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Test mode: | 802.11n(HT20) Test channel: | Lowest
@ *RBW 3 kHz Marker 1
*VBW 10 kHz
Ref 21.5 dBm *Att 30 dB SWT 3.4 s
20~ OTT§et T B
-10
1 PK]
ia x|
--10 1
-20 l H I& VJ th
--30
3DB
-4a0 rﬂbﬁf i
*mm
[--60
[--70
Center 2.412 GHz 3 MHz/ Span 30 MHz
Test mode: | 802.11n(HT20) Test channel: ‘ Middle
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -11.78 dBm
Ref 21.5 dBm *Att 30 dB SWT 3.4 s 2.432000000 GHz
20T Ofrfjec T T i
-
[-10
1
[--10 &
--20 Ul
[--30
3DB
[--40
e
[--60
--70
Center 2.437 GHz 3 MHz/ Span 30 MHz
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Test mode: | 802.11n(HT20) Test channel: ‘ Highest
® * RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -11. 3 dBm
Ref 21.5 dBm *Att 30 dB SWT 3.4 s 2.469500000 GHz
20T Ofrjfec -4 o8B i
-
[-10
F-10 =
-20 d‘h
[--30
}‘ 3DB
[--40
[--60
--70
Center 2.462 GHz 3 MHz/ Span 30 MHz
Test mode: | 802.11n(HT40) Test channel: | Lowest

*Att

*RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -16.19 dBm
30 dB SWT 6.8 s 2.412673077 GHz

=T T4 dE

--10

--20

--30

[--70

Center

2.422 GHz

6 MHz/ Span 60 MHz
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Test mode: | 802.11n(HT40) Test channel: ‘ Middle

® *RBW 3 kHz Marker 1 ([T1 ]
*VBW 10 kHz -14.67 dBm

Ref 21.5 dBm *Att 30 dB SWT 6.8 s 2.422576923 GHz
[ i
20  Offgec T aB |
[-10
1 PK]
-0 LVL

3DB
-40
-s0 “rﬂ“x‘
-60
--70
Center 2.437 GHz 6 MHz/ Span 60 MHz

Test mode: | 802.11n(HT40) Test channel: | Highest

® *RBW 3 kHz Marker 1
“VBW 10 kHz

Ref 21.5 dBm *Att 30 dB SWT 6.8 s 2.443826¢
20~ Oftg§ec T4 aB
10
MAXH
[~ O LVL

[--70

Center 2.452 GHz 6 MHz/ Span 60 MHz
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6.6 Band-edge for RF Conducted Emissions

Test Requirement:

47 CFR Part 15C Section 15.247 (d)

Test Method:

KDB558074 D01 v04

Test Setup:

Spectrum Analyzer

o Y o o
f'\\ o i o
e o o

F]=Es BT

Non-Conducted Table

Ground Reference Plane

Remark:
Offset the High-Frequency cable loss 1.5dB in the spectrum analyzer.

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

. Final Test Mode:

Through Pre-scan, find the 1Mbps of rate is the worst case of 802.11b;

6Mbps of rate is the worst case of 802.11g ; 6.5Mbps of rate is the worst case

of 802.11n(HT20) ; 13.5Mbps of rate is the worst case of 802.11n(HT40)

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated

measurement.

Instruments Used:

Refer to section 5.10 for details

Test Results:

Pass
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Test Data:
Test mode: 802.11b

Test
channel Frequency(MHz) | Emission Level(dBm) Limit(dBm) Result
Lowest 2400 -44.98 -14.00 Pass
Highest 2483.5 -51.22 -13.51 Pass

Test mode: 802.11g

Test
channel Frequency(MHz) | Emission Level(dBm) Limit(dBm) Result
Lowest 2400 -27.62 -16.96 Pass
Highest 2483.5 -38.82 --15.92 Pass

Test mode: 802.11n(HT20)

Test
channel Frequency(MHz) | Emission Level(dBm) Limit(dBm) Result
Lowest 2400 -30.38 -18.63 Pass
Highest 2483.5 -43.47 -17.95 Pass

Test mode: 802.11n(HT40)

Test
channel Frequency(MHz) | Emission Level(dBm) Limit(dBm) Result
Lowest 2400 -33.60 -21.28 Pass
Highest 2483.5 -38.75 -20.94 Pass
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Test plot as follows:

Test mode:

802.11b

Test channel:

Lowest

*RBW 100 kHz
* VBW 300 kHz

Marker 1

6.00 dBm

Ref 21.5 dBm *Att 30 dB SWT 15 ms 2.413125000 GHz
n ]
20 OIrgec T . aB ™MarrRgr 2 T T
-14.4 upwl
104314897 cuz |IENM
[0 Markdr TT1 |1 I
D -
/.4:JOL7MU oy -
— O LVL
Markdr 4 [ff |1 “
. T3 af
sofs9333
-10
D1 -14 {iEm {
-20 II
--30
[ 3DB
--40

[--50 T
S S T T PO T e S T
[--60
[--70
Start 2.31 GHz 11 MHz/ Stop 2.42 GHz

Test mode:

802.11b

Test channel:

|

Highest

*RBW 100 kHz
* VBW 300 kHz

Marke

Ref 21.5 dBm *Att 30 dB SWT 20 ms
20~ Offjet T~ e8] TE TR
10 T

Markdr 3

D1 -13.%1 dBm

cﬂ-mmuw

<

\ ul;

Jﬂfankuiﬁn ETRTA ) RI g o
AL AL B
--60
-70
Start 2.45 GHz 5 MHz/ Stop 2.5 GHz
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Test mode: 802.11g Test channel: ‘ Lowest
® *RBW 100 kHz Marker 1 [T1 ]
% VBW 300 kHz 3.04 dBm
Ref 21.5 dBm Attt 30 dB SWT 15 ms 2.417153
20~ Orftfgec T aB METRYT 2 [ TT 1
- 50 dBm
102 s72 chz |IEM
[0 Markdr 3 [T1]]
-27.62 XEm
VIEW > apbbrsd o Eﬂ
=N g W -
--10 l k
)1 -16.%6 dBm
--20 r/!
--30
3DB
[--40
L ., e
IS Y T T T B
[--60
--70
Start 2.31 GHz 11.2 MHz/ Stop 2.422 GHz
Test mode: 802.11g Test channel: ‘ Highest
® *RBW 100 kHz Ma [T 1
*VBW 300 kHz dBm
Ref 21.5 dBm “Att 30 dB SWT 20 ms 2.466923 GHz
20T Oftgec T aB TMa TRy TTT [T i
-14.84 dBm
2.471074923 cuz |IEM
-0 Markdr 3 [T1]]
: -34.82 dBm
i‘ WA [ I I E 2.483500000 GH=z
o & et el \ian LVL
[ D1 -15.42 dBm
-20
[--30
3DB
=
[°° palfar®t
F-60
--70
Start 2.452 GHz 4.8 MHZ/ Stop 2.5 GHz
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Test mode:

| 802.11n(HT20)

Test channel: ‘ Lowest

*RBW 100 kHz
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 15 ms
207 Ofrgec T IE
10 Markdr 3 [T1 (]
-3¢.38 dBm
VIEW 0
o A —
--10 k
b1 -18.§3 dBm
--20
--30
A‘H 3DB
[--40
[--50 pry
e sl A el | KL AT FTFS AT
Uaaan
[--60
--70
Start 2.31 GHz 11.2 MHz/ Stop 2.422 GHz
Test mode: | 802.11n(HT20) Test channel: l Highest
® *RBW 100 kHz Marker 1
*VBW 300 kHz
Ref 21.5 dBm Attt 30 dB SWT 20 ms
20T Offfec T e8] TMETRY
[~ Markdr 3 [T1[]
. L. Lo 48350000 GHz
7 el Markd A [Tl ] L
-410
51 -17.$95 dBm
Efzo
[--30
3DB
=
--50 {d‘” I F ] i |
60
F-70
Start 2.452 GHz 4.8 MHz/ Stop 2.5 GHz
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Test mode: | 802.11n(HT40) Test channel: ‘ Lowest
/@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -1.28 dBm
Ref 21.5 dBm *Att 30 dB SWT 15 ms 2.433326923 GHz
20T Oftgec T aB TMET KT TTT i
-21.57 dBm
.403074923 cuz |IEM
10 Ma € 3 [T1]]
.40000¢00D GHz
-0 I LVL
--10 ! H \
=20 DI -21.48 dBm T
--30 -
[--40
--s0
Eh ..h‘:“ ol I..:.r ""%‘m
--60
-70
Start 2.31 GHz 13.2 MHz/ Stop 2.442 GHz
Test mode: | 802.11n(HT40) Test channel: | Highest
@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.94 dBm
Ref 21.5 dBm *Att 30 dB SWT 10 ms 2.463275641 GHz
20~ Oftfgec T aB METRYT 2 [T [T 1
-24.83 dBm
2.4 \\7\,9‘,(]—{7“
[0 Markdr 3 [T1]]
-34.75 dBm
b 483504000 GHz
[ ° [ Marke 1 [T1 |1 v
LA e | bl b L“‘y ;
. e S & -39.56 dBm
2.484529641 GHz
-fo
i DT -20.J4 dBm 2"
[--30 k
4
--s0
60
-70
Start 2.432 GHz 6.8 MHz/ Stop 2.5 GHz
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6.7 RF Conducted Spurious Emissions

Test Requirement:

47 CFR Part 15C Section 15.247 (d)

Test Method:

KDB558074 D01 v03r05

Test Setup:

Spectrum Analyzer

o | o
A ODoo
Oooo

- oo E.U.T

Non-Conducted Table

Ground Reference Plane

Remark:
Offset the High-Frequency cable loss 1.5dB in the spectrum analyzer.

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the 1Mbps of rate is the worst case of 802.11b;

6Mbps of rate is the worst case of 802.11g ; 6.5Mbps of rate is the worst case

of 802.11n(HT20) ; 13.5Mbps of rate is the worst case of 802.11n(HT40)

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated

measurement.

Instruments Used:

Refer to section 5.10 for details

Test Results:

Pass

Page:39 of 104




-

Report No.: CQASZ170601338EW-01

Test plot as follows:

Test mode: 802.11b Test channel: ‘ Lowest
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 5.00 dBm
Ref 21.5 dBm *Att 30 dB SWT 2.5 s 2.390945513 GHz
20T Offgec T- aB MITRYT 2 TTI (7 1
-41.89 aBm
).304489 179 muz |IEM
[—10
— O LVL
--10
1 -15 ¢Bm
--20
--30
3DB
O R L L Loty
-60
-70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
® *RBW 100 kHz Marker 1
*VBW 300 kHz
Ref 21.5 dBm *Att 30 dB SWT 100 ms 802.580
20T~ Oftjfec T4 dB i
[ 5 |
[—10
1 PK]
— O LVL
--10
D1 -13.$2 dBm
--20
--30
3DB
[--40
--s0 l k
Mk B Rl meatgdin oA ot el e ot i i b b A gt “"‘i’.LMIHI WM@
N bt -8 - L AR S haad SR
--60
--70
Start 30 MHz 97 MHz/ Stop 1 GHz
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*RBW 100 kHz Marker
= VBW 300 kHz 30 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 1. GHz
- ]
20 OTfrTgec T aB
[—10
1 PK]
— O LVL
--10
D1 -13.¢2 dBm
--20
--30
3DB
[--40
[--50
b adorangiaild WMWWM
S oS e R -l o R
[--60
[--70
Start 1 GHz 100 MHzZ/ Stop 2 GHz
*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 6.08 dBm
Ref 21.5 dBm “Att 30 dB SWT 100 ms 2.413461538 GHz
= 1
20 OIrgetT T dB T TRy T TTL ]
-5¢.31 dBm
2.334939897 cuz|EM
10 T
[~ O LVL
--10
D1 -13.¢2 dBEm
--20
--30
3DB
[--40
--s0 N
. W AR bnid g it 1l e b 1 Eeace Ay
g At sl et € Wy Aty fberds
--60
--70
Start 2 GHz 100 MHzZ/ Stop 3 GHz
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@ *RBW 100 kHz Marker
* VBW 300 kHz .90 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 4.823717949 GHz
n 1
20 OIrLgec T aB
-10
— O LVL
[--10
D1 -13.%2 dBm
[--20
[--30
3DB
[--40
1
[--50
et A gl e lgghasin i pinanid sl
Alanls
[--60
--70
Start 4 GHz 100 MHz/ Stop 5 GHz
® *RBW 100 kHz Marker 1 [T1
* VBW 300 kHz
Ref 21.5 dBm *Att 30 dB SWT 100 ms 5.573
n 1
20 Orfrgec I [53:3
10
1 PK]
[~ O LVL
--10
D1 -13 2 dBm
[--20
[--30
3DB
[--40
1
[--50
peal e, e A AT KL f L
o Jestp LA gt st il it stiel o Jl ke i Aedhy
[--60
[--70
Start 5 GHz 100 MHz/ Stop 6 GHz
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® *RBW 100 kHz Marker 1 [T1
* VBW 300 kHz 5

Ref 21.5 dBm *Att 30 dB SWT 100 ms

20 Trget T4 dB

D1 -13.%92 dBm

-20

F-40

-50
RS P TN RN Ry A S il

--60

Start 6 GHz 100 MHz/ Stop 7 GHz

® *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -53.72 dBm

Ref 21.5 dBm *Att 30 dB SWT 100 ms 7.

20 Offgect -9 dB

D1 -13.92 dBm

--20

[--30

--70

Start 7 GHz 100 MHz/ Stop 8 GHz
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Test mode: 802.11b Test channel: ‘ Middle

@ *RBW 100 kHz Marker 1 [Tl ]
% VBW 300 kHz 4. dBm

Ref 21.5 dBm *Att 30 dB SWT 2.5 s 2. 1538 GHz
- 1
20 OIfrgetT T dB JUE-RaN s by TTL ]
-41.82 dBm
790.304487179 vuz |IEM
[—10
[~ O LVL
[--10
D1 -15.39 dBm
[--20
[--30
3DB
2
-40 r
i wsiohottt et L s
“iuA\F‘ sl ot el e giressink e P TR vy U et
[--60
[--70
Start 30 MHz 2.497 GHz/ Stop 25 GHz

® “RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -41.10 dBm

Ref 21.5 dBm *Att 30 dB SWT 100 ms 121.714743590 MHz

20 Offgect -9 dB

--10

01 -13.312 dBm

--20

--30

=
(Y ST O RO 4 PR ) R U0 i L P SR Ry S A WMM
NS gl B rlaf A e P e e ekt et

--60

--70

Start 30 MHz 97 MHz/ Stop 1 GHz

Page:44 of 104



-

Report No.: CQASZ170601338EW-01

® *RBW 100 kHz Marker [T1 1]
* VBW 300 kHz -47.50 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 1.625000000 GHz
- ]
20 OTfrTgec T aB
[—10
1 PK]
— O LVL
--10
b1 =13 dBm
--20
--30
3DB
[--40
1
[--50
Aol u-{pabein it o il ot b oo s st el s A S S T
) i L 2 2
[--60
[--70
Start 1 GHz 100 MHz/ Stop 2 GHz
® *RBW 100 kHz
*VBW 300 kHz dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms GHz
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dBm
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® “RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -48.08 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 4.875000000 GHz
| 1
20 Ofrfgec T aB
10
1 PK]
[~ O LVL
--10
D1 -13 2 dBm
--20
--30
3DB
[--40
1
--50 Y
i b Nl sk "*M"WWWMW
VRN Ll
--60
--70
Start 4 GHz 100 MHz/ Stop 5 GHz
® *RBW 100 kHz Marker 1 [T1
“VBW 300 kHz
Ref 21.5 dBm *Att 30 dB SWT 100 ms 5.9
| 1
20 OIrLgec T aB
-10
— O LVL
--10
D1 -13.312 dBm
--20
--30
3DB
[--40
--50 L
[--60
--70
Start 5 GHz 100 MHz/ Stop 6 GHz
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*RBW 100 kHz

* VBW 300 kHz

*Att 30 dB SWT 100 ms

s3]
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2

dBm

[--20

--30

--s0

ol el S S et b o s i e

oo AR ‘*ﬂdﬂ!ﬁ&&&
PN s

-70

Start

6 GHz

100 MHz/ Stop 7 GHz

*RBW 100 kHz Marker 1

*VBW 300 kHz -
SWT

*Att 30 dB 100 ms 7.3605769
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[--20

[--30

Sab s def i i

--70

Start

7 GHz

100 MHz/ Stop 8 GHz
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Test mode: 802.11b Test channel: ‘ Highest

® *RBW 100 kHz Marke 1 [Tl ]
*VBW 300 kHz 5.72 dBm
Ref 21.5 dBm «Att 30 dB SWT 2.5 s 1538 GHz
= 1
20 OTT§etT T TE METRY T T
-44.09 aBm
110.032057282 muz |IEM
-10
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D1 -14.38 dBm
|-20
-30
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=-40
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Geize At S
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Start 30 MHz 2.497 GHz/ Stop 25 GHz
® *RBW 100 kHz Marke [T1 )
*VBW 300 kHz -41.15 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 14 8462 MHz
n 1
20 OTrfTgec T aB
-10
— O LVL
[--10
D1 -13.714 dBm
|-20
-30
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1
|- 40
-s0 ﬂ
-0
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Start 30 MHz 97 MHz/ Stop 1 GHz
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Ref

21.5 dBm

*Att

30 dB

* RBW

100 kHz

* VBW 300 kHz

SWT

100 ms

dBm

1.641025641 GHz
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eT T

B

D

4 dBm
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[--30
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bl s

b bsepngas]

\aad

--60
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sStart

1 GHz

100 MHz/

Stop 2 GHz

Ref 2

1.5 dBm

*Att

30 dB

* RBW

100 kHz

*VBW 300 kHz
100 ms

SWT

dBm

GHz

20

0T

aB

o T RYT
dBm

oz (M

4 dBm
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[--30
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N

[--50

AN
e[

Koyl

ey

R

[--60

--70

Start

2 GHz
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Stop 3 GHz
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*RBW 100 kHz Mar

* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms

207 Offgect T4 dB

--10

D1 -13.74 dBm
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il ol A oo ot et Snserore o fsabf it L bl g il &dem

--60

--70

Start 4 GHz 100 MHz/ Stop 5 GHz

*RBW 100 kHz Marker 1 [T1

* VBW 300 kHz -51.20 dBm

Ref 21.5 dBm *Att 30 dB SWT 100 ms 5.945512821 GHz

20 OIfgect T4 dB

1 -13.74 dBm

[--50
o bl sk P TS PO SRR W .

Start 5 GHz 100 MHz/ Stop 6 GHz
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Report No.: CQASZ170601338EW-01

Ref 21

.5 dBm

*RBW 100 kHz

* VBW 300 kHz

*Att 30 dB SWT 100 ms

20

eT T

TB

4 dBm

-20

F-40

o

dpsapip g

la

Start

6 GHz

100 MHz/ Stop 7 GHz

Ref

21.5 dBm

*RBW 100 kHz Marker 1

*VBW 300 kHz dBm

SWT 100 ms

*Att 30 dB GHz

207 O

aB

4 dBm

[--20

[--30

[--50

ol Al ity

ekt Aol
L

Y [ PET S A ST YN TRy LY O PR R

[--60

--70

Start

7 GHz

100 MHz/ Stop 8 GHz

Page:51 of 104



- Report No.: CQASZ170601338EW-01

Test mode: 802.11g Test channel: ‘ Lowest
® *RBW 100 kHz
* VBW 300 kHz
Ref 21.5 dBm *Att 30 dB SWT 2.5 s
20~ Offgec T. [53:] MaTrRgr 2 11 T 1
-431.45 dBm
790.304489179 muz |IEM
[-10
[~ O LVL
[--10
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|- - 40
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Start 30 MHz 2.497 GHz/ Stop 25 GHz

® *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms 799.47
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b1 -17.16 dBm
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*RBW 100 kHz Marker

* VBW 300 kHz .52 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 1.831730769 GHz
| 1
20 OTfrTgec T . aB
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D1 -17.316 dBm
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ARSI AR AR L
--60
--70
Start 1 GHz 100 MHz/ Stop 2 GHz

@ *RBW 100 kHz Marker 1 [Tl ]
* VBW 300 kHz 2.84 dBm

Ref 21.5 dBm *Att 30 dB SWT 100 ms 2.4198717

20 OfT§et T-4 o8 METRAT 2 TT T[T

D1 -17.16 dBm
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® *RBW 100 kHz Marker 1
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms 4.17

20 Offgect T.9 a8

D1 -17.16 dBm

[--20
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ot Ao o A s it s e

[--60
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Start 4 GHz 100 MHz/ Stop 5 GHz

® “RBW 100 kHz
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms

20 Offget T4 dB
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D1 -17.16 dBm
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Start 5 GHz 100 MHz/ Stop 6 GHz

Page:54 of 104



-

Report No.: CQASZ170601338EW-01

® *RBW 100 kHz Marker 1 [T1
* VBW 300 kHz -51.48 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 6.176282051 GHz
| 1
20 Ofrgec I [53:3
[-10
[~ O LVL
[--10
1 -17 6 dBm
[--20
[--30
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[--40
1
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TSP RIS NSO P NSRS RN WYY W SIS S
e
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Start 6 GHz 100 MHz/ Stop 7 GHz
® *RBW 100 kHz Marker [T1 1]
* VBW 300 kHz
Ref 21.5 dBm * Att 30 dB SWT 100 ms 7
n 1
20 OTrrTgec T aB
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— O LVL
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D1 -17.316 dBm
[--20
[--30
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iy i Y, [ e,
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Start 7 GHz 100 MHz/ Stop 8 GHz
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Test mode:

802.11g

Test channel:

|

Middle

@ *RBW 100 kHz Marker 1 [Tl ]
*VBW 300 kHz dBm
Ref 21.5 dBm «Att 30 dB SWT 2.5 s 4 1538 GHz
= 1
20 OIfgetC T dB T LeE | TT T
-44.80 dBm
7d0.304487179 muz |IEM
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D1 -17.43 dBm
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Start 30 MHz 2.497 GHz/ Stop 25 GHz
® *RBW 100 kHz Marker 1 [Tl ]
% VBW 300 kHz -42.01 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 810 a 1
- ]
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)1 -16.16 dBm
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*RBW 100 kHz

* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms

20 Offgect -9 aB
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Start 1 GHz 100 MHz/ Stop 2 GHz

*RBW 100 kHz Mar

dBm

* VBW 300 kHz 3.

Ref 21.5 dBm *Att 30 dB SWT 100 ms 2.442307 GHz

207 Offgec T.9 dB TMETRET TTT [T
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Start 2 GHz 100 MHz/ Stop 3 GHz
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® “RBW 100 kHz Mar
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms

207 Offgect T4 dB

--10

D1 -16.16 dBm

--20

--30
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Start 4 GHz 100 MHz/ Stop 5 GHz

® *RBW 100 kHz Marker 1 ([T1 ]
* VBW 300 kHz -51.99

Ref 21.5 dBm *Att 30 dB SWT 100 ms 5.400641026

207 Offgect T. 4 dB
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Start 5 GHz 100 MHz/ Stop 6 GHz
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® “RBW 100 kHz
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms

[~ i

20  Ofrgect T. 4 dB8
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-0 LVL
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)1 -16.16 dBm
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[--60
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Start 6 GHz 100 MHz/ Stop 7 GHz
*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz
Ref 21.5 dBm *Att 30 dB SWT 100 ms 7.
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Test mode: 802.11g Test channel: ‘ Highest

® “RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz 3.14 dBm

Ref 21.5 dBm =Att 30 dB SWT 2.5 s 2.430961538 GHz
n ]
20 OIrgec T. aB MarRgr 2 T T
-27.63 dBm
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10
[~ O LVL
--10
D1 -16.46 dBm
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Start 30 MHz 2.497 GHz/ Stop 25 GHz
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Ref 21.5 dBm *Att 30 dB SWT 100 ms
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*RBW 100 kHz

* VBW 300 kHz
Ref 21.5 dBm *Att 30 dB SWT 100 ms 1.9

20 Offgect -9 aB
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Start 2 GHz 100 MHz/ Stop 3 GHz
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® *RBW 100 kHz Marker
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms 4.

20 Offgect T4 dB
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it s 50 s e tpnicla ookl e Lt
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Start 4 GHz 100 MHz/ Stop 5 GHz

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -51.00 dBm
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Ref

21.5 dBm

*RBW 100 kHz

* VBW 300 kHz

*Att 30 dB SWT 100 ms
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2 dBm

-20

F-40

-60
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Start 6 GHz 100 MHz/ Stop 7 GHz
® *RBW 100 kHz Marker [T ]

* VBW 300 kHz -53.03 dBm

Ref 21.5 dBm *Att 30 dB SWT 100 ms 7.126602564 GHz
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Test mode: | 802.11n(HT20) Test channel: | Lowest

® *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -0.49 dBm

Ref 21.5 dBm *Att 30 dB SWT 2.5 s 2.390945513 GHz
20T Oftfgec T~ aB ur-aa
7 )
10
]
[~ O LVL
-10
-30
3DB
--40
-0
MM’“‘ Kbl ol 2 i A P A Bl e, “WW‘
Ui S . " e
--60
--70
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Ref 21.5 dBm *Att 30 dB SWT 100 ms

20" Ofigec T.9 daB

01 _-18.97 dBm

--20

[--30

MWM""{ AT wwummw WW

--60

--70
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*RBW 100 kHz

* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms

20 Offgect -9 aB
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*RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz 1.03 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 2.413461538 GHz
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® *RBW 100 kHz
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms

20 Offgect T.9 a8

D1 -18.97 dBm
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Start 4 GHz 100 MHz/ Stop 5 GHz

® *RBW 100 kHz Marker 1 [T1
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® *RBW 100 kHz Marke
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms

20 Trget T4 dB

D1 -18.%7 dBm
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Test mode:

| 802.11n(HT20)

Test channel: ‘ Middle

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.12 dBm
Ref 21.5 dBm «Att 30 dB SWT 2.5 s 2.430961538 GHz
- 1
20 OIrgec T dB T E T T
-44.12 dBm
790.304489179 mu: |IEM
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Start 30 MHz 2.497 GHz/ Stop 25 GHz
® *RBW 100 kHz Marke [r1 )
*VBW 300 kHz -44.62 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 818.125000000 MHz
| 1
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Start
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*RBW 100 kHz

* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms

20 Offgect -9 aB

)1 -18.49 dBm
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Start 1 GHz 100 MHz/ Stop 2 GHz

*RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kHz 1.5 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 2.442307
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Start 2 GHz 100 MHz/ Stop 3 GHz
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® *RBW 100 kHz Marker [T1 ]
* VBW 300 kHz 52.78 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 4.394230769 GHz
| 1
20 OTfrTgec T aB
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Start 4 GHz 100 MHz/ Stop 5 GHz
® *RBW 100 kHz Marker 1 T1
*VBW 300 kHz
Ref 21.5 dBm *Att 30 dB SWT 100 ms 5
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Start 5 GHz 100 MHz/ Stop 6 GHz
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® *RBW 100 kHz Marker 1 ([T1 ]
* VBW 300 kHz -51.82

Ref 21.5 dBm *Att 30 dB SWT 100 ms 6.0160

20 Trget T4 dB

)1 -18.49 dBm
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Start 6 GHz 100 MHz/ Stop 7 GHz

® *RBW 100 kHz Marker 1
*VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms 7.535256410 GHz
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Test mode: | 802.11n(HT20) Test channel: ‘ Highest

@ *RBW 100 kHz Marker 1 [Tl ]
* VBW 300 kHz 0.80 dBm

Ref 21.5 dBm *Att 30 dB SWT 2.5 s

1538 GHz
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® *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -45.33 dBm

Ref 21.5 dBm *Att 30 dB SWT 100 ms 827.451923077 MHz
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*RBW 100 kHz Marker

* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms 1.
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® “RBW 100 kHz
*VBW 300 kHz
Ref 21.5 dBm *Att 30 dB SWT 100 ms
- 1
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® *RBW 100 kHz
*VBW 300 kHz
Ref 21.5 dBm *Att 30 dB SWT 100 ms
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® “RBW 100 kHz
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms

20 Trget T4 dB
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-20

F-40

Start 6 GHz 100 MHz/ Stop 7 GHz

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 5 dBm

Ref 21.5 dBm *Att 30 dB SWT 100 ms

20T Offgec T.9 dB

D1 -18.23 dBm

--20

[--30

Fidoss IWNW‘&*L““LH »-:'.:_J_LA“L lJ‘WﬂMMMM-W

--60

--70

Start 7 GHz 100 MHz/ Stop 8 GHz
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Test mode: | 802.11n(HT40) Test channel: ‘ Lowest
® *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -2.43 dBm
Ref 21.5 dBm *Att 30 dB SWT 2.5 s 2.433326923 GHz
20~ Ofrgec T 53] TT X TT T 1
- dBm
790.304489179 muz |IEM
10
[~ O LVL
F--10
--20
D1 -22.43 dBm
--30
3DB
--40
2
-d0
Al A i ot ndrnntioinalsss MMWMWW
T hat
[--60
[--70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
® *RBW 100 kHz Marke [(T1 1
* VBW 300 kHz
Ref 21.5 dBm *Att 30 dB SWT 100 ms
20~ Off§et T [e3=] i
[ & |
10
1 PK]
x|
[~ O LVL
F-10
20 D1 -21.%4 dBm
--30
3DB
--40
--50 A L
e
et ORI S e Bt bbb e “WM lpesfete 0
--60
--70
Start 30 MHz 97 MHz/ Stop 1 GHz
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*RBW 100 kHz

* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms
[ 1
207 Offgetc T- aB
-10
1 PK]
-0 LVL
F-10
[--20

)1 -21.%4 dBm

-30
3DB
-0
1
|-s0
T P FRSTARIERET s cepai el Mspesesbid
(LT TR SRR A vl !
-0
--70
Start 1 GHz 100 MHzZ/ Stop 2 GHz
*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -1.54 dBm
Ref 21.5 dBm Attt 30 dB SWT 100 ms 2.433326923 GHz
- 1
20T OTT§eT T o8 METRYT =TT T
-51.82 daBm
2.307694308 cuz |IEM
10

20 51T -21.44 dem

[--30

,
--50
W;J‘;""ﬁ:“'w S ST PR S e

--60

--70

Start 2 GHz 100 MHz/ Stop 3 GHz
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Ref

21.5 dBm

*RBW 100 kHz

* VBW 300 kHz

*Att 30 dB SWT 100 ms

-53.

dBm

4.548076923 GHz

20" O

Trget T

B

--20

D1 -21.

4 dBm

[--30

st el itk oo

bt

--60

--70

sStart

4 GHz

100 MHz/

Stop

5 GHz

*RBW 100 kHz

* VBW 300 kHz

*Att 30 dB SWT 100 ms

Marker 1 [T

5.623397436 GH

aB

[--10

[--20

--30

Start

5 GHz

100 MHz/
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® *RBW 100 kHz Marker 1 ([T1 ]
* VBW 300 kHz -51.65

Ref 21.5 dBm *Att 30 dB SWT 100 ms

20 Trget T4 dB

--20

D1 -21.%4 dBm

F-40

--60

Start 6 GHz 100 MHz/ Stop 7 GHz

® *RBW 100 kHz Marker 1 [Tl ]
* VBW 300 kHz -53.39 dBm

Ref 21.5 dBm * Att 30 dB SWT 100 ms 7.485576923 GHz

Tt

20 Offgect T4 dB

--10

20 1 -21.44 dBm

--30

e i AR At RATER T S L DR AR

--70

Start 7 GHz 100 MHz/ Stop 8 GHz
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Test mode:

| 802.11n(HT40)

Test channel: ‘ Middle

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.86 dBm
Ref 21.5 dBm *Att 30 dB SWT 2.5 s 430961538 GHz
- 1
20" OFT§et T B TE TR TTT 7
-44.98 dBnm
790.304489179 mu: |IEM
10
[~ O LVL
F-10
=20 DI -20.96 dBm
F-30
3DB
F-a0
2
-0
‘G‘WAMJ: NPTy PRI Y ourteeli ek« ks
At elpd ALV 2
F-60
--70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
® *RBW 100 kHz Marker 1 [Tl ]
*VBW 300 kHz -45.96 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 804.134615385 MHz
- |
20 OTrfrTgec T aB
10
— O LVL
F-10
[F=on DT —Z20- dEm
F-30
3DB
-a0
b i T TS T PO A . m,jkL i
i S o
W s
F-60
--70
Start 30 MHz 97 MHz/ Stop 1 GHz
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® “RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -52.79 dBm

Ref 21.5 dBm *Att 30 dB SWT 100 ms 1.177884615 GHz

20 Offgect T4 dB

--10

[--30

[Foeders b fsapucdn NS oo oo b Ao i et s Mg st s it ilacat]

-60

--70

Start 1 GHz 100 MHz/ Stop 2 GHz

® *RBW 100 kHz
* VBW 300 kHz

dBm

Ref 21.5 dBm “Att 30 dB SWT 100 ms GHz
- 1
20T OTT§eT T o8 ETRYT 2 TT T
-5].61 dBm
2.665064103 cuz |IEM
10

[--30

[--60

--70

Start 2 GHz 100 MHz/ Stop 3 GHz
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® *RBW 100 kHz Marker
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms 4.

20 Offgect T4 dB

--10

- DI -20. dBm

--30

WWMWMWMWW&J’&J btk

--70

Start 4 GHz 100 MHz/ Stop 5 GHz

® *RBW 100 kHz Marker 1 ([T1 ]
* VBW 300 kHz -51.46 dBm

Ref 21.5 dBm * ALt 30 dB SWT 100 ms 5.483974359

20 Offgect T. 4 dB

[--10

F--0 DI -20. dBm

--30

-40

[--50
FOREUR PVTA SYUSTY TS N f R S B
VR A

Start 5 GHz 100 MHz/ Stop 6 GHz
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*RBW 100 kHz Marker 1 [T1
* VBW 300 kHz -51.51 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 6.887
- |
20T OTf§et T a8
10
[~ O LVL
--10
=20 DT —20- TBm
--30
3DB
--40
1
--50
MWWP A fes il ..ﬂr....x.n.J Uk ot
ad hadbad A hahatiae 4
--60
--70
Start 6 GHz 100 MHz/ Stop 7 GHz
*RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz 2.84 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 7.967948718
- |
20 OTrrTgec T aB
10
[~ O LVL
-10
==L DT -Z20- JEm
-30
3DB
-40
--s0 -
copd g FE11 19 Y Y FT g | LA !l_'&‘L&
el e B A U e r AT
--60
--70
start 7 GHz 100 MHz/ Stop 8 GHz
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Test mode:

| 802.11n(HT40)

Test channel: ‘ Highest

® *RBW 100 kHz Marker [T1 ]
*VBW 300 kHz -2.19 dBm
Ref 21.5 dBm *Att 30 dB SWT 2.5 s 2.470977564 GHz
n ]
20 OIfrfrgec T aB MarRgr T T
-44.13 dBm
14o.304481179 muz |EN
10
— O LVL
-10
--20
1 -22.419 dBm
--30
3pB
-40
2
--qo
. SO (RN TR Y et o i e A
eV S et sk dae s e oo oot b el
60
-70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -47.52 dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms 813.461538462 MHz
= 1
20" OTT§et T IE
10
[~ O LVL
--10
=i DI -20.%8 dBm
--30
3pB
-40
1
F-50 ok
d‘li."f‘ PO RO T ) ey Y " saofidt. W
lernpiplo i gy Loty L TP e st ol
--60
--70
Start 30 MHz 97 MHz/ Stop 1 GHz
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*RBW 100 kHz Marker
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms 1.

207 Offgect T4 dB

--10

--30

A< {MWMWWL‘* gt Al AR s oo it e

[--70

Start 1 GHz 100 MHz/ Stop 2 GHz

*RBW 100 kHz

*VBW 300 kHz dBm
Ref 21.5 dBm *Att 30 dB SWT 100 ms GHz
- 1
20 Offgec T~ B o E| —TT T
-54.02 dBm
2 128 cuz |IEM
[-10
.
[~ O LVL
--10
=20 DT —ZU.§8 dBm
[--30
3DB
--40
2
--50
DR A S Mmmn dxdeoe ispiscard
bl A 2 NN RIS R
--60
--70
Start 2 GHz 100 MHz/ Stop 3 GHz
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*Att 30 dB

*RBW 100 kHz Mar

* VBW 300 kHz

SWT 100 ms 4.3

e8]

--10

dBm

[--30

Mm&wmw&mwﬂw

--70

Start

4 GHz

100 MHz/

Stop 5 GHz

*Att 30 dB

*RBW 100 kHz
* VBW 300 kHz

SWT 100 ms 5.666

aB

--10

TIBm

[--30

K.Rm-.n_w

Nl

) S R T ey

B P s,
A

--70

Start

5 GHz

100 MHz/
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® “RBW 100 kiz
* VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 100 ms

20 Ofrgect T. 4 dB8

[--10

-30

--50
PR e Ju..,‘._ _.M.n-: el _%[MI:&J‘LJ;:J‘LJM'LR W

-70

Start 6 GHz 100 MHz/ Stop 7 GHz

® *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -53.10 dBm

Ref 21.5 dBm *Att 30 dB SWT 100 ms .966346154 GHz

--10

- DI -20-.48 dBm

--30

A e kol ekd e A (in " j il L
el afcoteor g ol gl NS | N TT U T RT S VN (| 8

--70

Start 7 GHz 100 MHz/ Stop 8 GHz

Remark:

Pretest 9kHz to 25GHz, find the highest point when testing, so only the worst data were shown in the test
report. Per FCC Part 15.33 (a) and 15.31 (0) ,The amplitude of spurious emissions from intentional radiators
which are attenuated more than 20 dB below the permissible value need not be reported unless specifically

required elsewhere in this part.

Page:87 of 104



-

Report No.: CQASZ170601338EW-01

6.8 Radiated Spurious Emissions

Test Requirement:

47 CFR Part 15C Section 15.209 and 15.205

Test Method:

ANSI C63.10 2013

Test Site:

Measurement Distance: 3m (Semi-Anechoic Chamber)

Receiver Setup: Frequency Detector RBW VBW Remark
0.009MHz-0.090MHz Peak 10kHz 30kHz Peak
0.009MHz-0.090MHz Average 10kHz 30kHz Average
0.090MHz-0.110MHz Quasi-peak 10kHz 30kHz Quasi-peak
0.110MHz-0.490MHz Peak 10kHz 30kHz Peak
0.110MHz-0.490MHz Average 10kHz 30kHz Average

0.490MHz -30MHz Quasi-peak 10kHz 30kHz Quasi-peak
30MHz-1GHz Quasi-peak 100 kHz 300kHz Quasi-peak
Above 1GHz Peak 1MHz 3MHz Peak
Peak 1MHz 10Hz Average
Limit: Frequency Field strength Limit Remark Measurement
(microvolt/meter) | (dBuVv/m) distance (m)
0.009MHz-0.490MHz 2400/F(kHz) - - 300
0.490MHz-1.705MHz | 24000/F(kHz) - - 30
1.705MHz-30MHz 30 - - 30
30MHz-88MHz 100 40.0 Quasi-peak 3
88MHz-216MHz 150 43.5 Quasi-peak 3
216MHz-960MHz 200 46.0 Quasi-peak 3
960MHz-1GHz 500 54.0 Quasi-peak 3
Above 1GHz 500 54.0 Average 3

Note: 15.35(b), Unless otherwise specified, the limit on peak radio frequency
emissions is 20dB above the maximum permitted average emission limit
applicable to the equipment under test. This peak limit applies to the total peak

emission level radiated by the device.
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2 ] ‘ (Turntable) | Ground Relersice Plave

150cm

Test Setup:
RX Antenna
< EL‘JT J/TmTallg 1‘T“
0.8m
Ground Plane
Receiver | |
Figure 1. Below 30MHz
[._ ..... e — _ __1:' 1
= l
== ]
= 1
= |
t 7 1
I ) _ EUT , ‘\
!

Test Receiver [ 5 &

[
Ground Refeterce Plane
Test Receiver "' 2.0 H ;%; (Controller:

Figure 2. 30MHz to 1GHz

Figure 3. Above 1 GHz

Test Procedure:

a.

1) Below 1G: The EUT was placed on the top of a rotating table 0.8
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest radiation.
2) Above 1G: The EUT was placed on the top of a rotating table 1.5
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest radiation.
Note: For the radiated emission test above 1GHz:
Place the measurement antenna away from each area of the EUT
determined to be a source of emissions at the specified measurement
distance, while keeping the measurement antenna aimed at the source of
emissions at each frequency of significant emissions, with polarization
oriented for maximum response. The measurement antenna may have to
be higher or lower than the EUT, depending on the radiation pattern of the
emission and staying aimed at the emission source for receiving the
maximum signal. The final measurement antenna elevation shall be that
which maximizes the emissions. The measurement antenna elevation for
maximum emissions shall be restricted to a range of heights of from 1 m
to 4 m above the ground or reference ground plane.

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 antenna height 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.

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(for
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the test frequency of below 30MHz, the antenna was tuned to heights 1
meter) 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 Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f.  If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or average
method as specified and then reported in a data sheet.

g. Testthe EUT in the lowest channel ,the middle channel ,the Highest
channel

h. Repeat above procedures until all frequencies measured was complete.

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates.
Transmitting mode.

Final Test Mode:

Pretest the EUT at Transmitting mode, found the Transmitting mode which it
is worse case

Through Pre-scan, find the 1Mbps of rate is the worst case of 802.11b;
6Mbps of rate is the worst case of 802.11g ; 6.5Mbps of rate is the worst case
of 802.11n(HT20) ; 13.5Mbps of rate is the worst case of 802.11n(HT40)

For below 1GHz, through Pre-scan, find the 1Mbps of rate of 802.11b at lowest
channel is the worst case.

Only the worst case is recorded in the report.

Instruments Used:

Refer to section 5.10 for details

Test Results:

Pass
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6.8.1 Radiated emission below 1GHz

30MHz~1GHz

Test mode: Transmitting Vertical

Level (dBuVim)

70

30 o 54 5
WWW\V 5
20
10
30 50 100 200 500 1000
Frequency (MHz)
Read ‘ ' Limit Over
Freq Level Factor Level Line Limit Remark Pol/Phase
MHz dBuv  dB/m dBuv/m dBuV/m dB
1 pp 36.77 13.99 17.26 31.16 40.00 -8.84 Peak VERTICAL
2 42.75 17.42 13.30 30.72 40.00 -9.28 Peak VERTICAL
3 53.51 21.11 7.89 29.00 40.00 -11.00 Peak VERTICAL
4 63.98 22.58 6.29 28.87 40.00 -11.13 Peak VERTICAL
5 183.81 15.19 10.45 25.55 43.58 -17.95 Peak VERTICAL
6 437.12 12.64 15.26 27.90 46.00 -18.10 Peak VERTICAL
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Test mode: Transmitting Horizontal

Level (dBuVim)

80
70
| I
40 [
1 > 1.8
30 2 hanicirogpie™”
3 4
20
10
30 50 100 200 500 1000
Frequency (MHz)
Read ' Limit  Over
Freq Level Factor Level Line Limit Remark Pol/Phase
MHz  dBuV  dB/m dBuV/m dBuV/m dB
1 pp 30.42 10.66 18.88 29.54 40.00 -10.46 Peak HORIZONTAL
2 34,52 9.48 18.55 28.03 40.00 -11.97 Peak HORIZONTAL
3 41.86 11.26 13.85 25.11 40.00 -14.89 Peak HORIZONTAL
4 74.14 15.88 8.81 23.89 40.00 -16.11 Peak HORIZONTAL
5 719.20 11.98 19.89 31.87 46.00 -14.13 Peak HORIZONTAL
6 890.73 10.89 20.52 31.41 46.00 -14.59 Peak HORIZONTAL
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6.8.2 Transmitter emission above 1GHz

Test mode: ‘ 802.11b(1Mbps) ‘ Test channel: | Lowest
Meter Emission Ant. Pol.

Frequency | Reading Factor Level Limits Over Detector

(MHz2) (dBuVv) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV
4824.000 51.33 -5.18 46.15 74 -27.85 peak H
4824.000 36.48 -5.18 31.30 54 -22.70 AVG H
7236.000 51.60 -6.45 45.15 74 -28.85 peak H
7236.000 37.68 -6.45 31.23 54 -22.77 AVG H
4824.000 53.02 -5.18 47.84 74 -26.16 peak V
4824.000 39.08 -5.18 33.90 54 -20.10 AVG \Y
7236.000 56.00 -6.45 49.55 74 -24.45 peak V
7236.000 40.36 -6.45 33.91 54 -20.09 AVG \

| Test mode: | 802.11b(1Mbps) | Test channel: | Middle
Meter Emission Ant. Pol.

Frequency | Reading Factor Level Limits Over Detector

(MHz) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV
4874.000 49.35 -5.19 44.16 74 -29.84 peak H
4874.000 36.14 -5.19 30.95 54 -23.05 AVG H
7311.000 49.68 -6.47 43.21 74 -30.79 peak H
7311.000 35.19 -6.47 28.72 54 -25.28 AVG H
4874.000 48.82 -5.19 43.63 74 -30.37 peak \%
4874.000 37.00 -5.19 31.81 54 -22.19 AVG \%
7311.000 48.78 -6.47 42.31 74 -31.69 peak \%
7311.000 36.25 -6.47 29.78 54 -24.22 AVG \%
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| Test mode: | 802.11b(1Mbps) | Test channel: | Highest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MH2) (dBuVv) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV
4924.000 49.47 -5.2 44.27 74 -29.73 peak H
4924.000 37.56 -5.2 32.36 54 -21.64 AVG H
7386.000 50.62 -6.47 44.15 74 -29.85 peak H
7386.000 37.35 -6.47 30.88 54 -23.12 AVG H
4924.000 49.58 -5.2 44.38 74 -29.62 peak V
4924.000 37.69 -5.2 32.49 54 -21.51 AVG V
7386.000 50.90 -6.47 44.43 74 -29.57 peak V
7386.000 37.93 -6.47 31.46 54 -22.54 AVG V
Remark:

1) The 1Mbps of rate of 802.11b is the worst case.

2) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor

3) Scan from 9kHz to 25GHz, The disturbance above 13GHz and below 30MHz was very low, and the above
harmonics were the highest point could be found when testing, so only the above harmonics had been
displayed. The amplitude of spurious emissions from the radiator which are attenuated more than 20dB
below the limit need not be reported.
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6.9 Restricted ban

ds around fundamental frequency

Test Requirement:

47 CFR Part 15C Section 15.209 and 15.205

Test Method:

ANSI C63.10 2013

Test Site: Measurement Distance: 3m (Semi-Anechoic Chamber)
Limit: Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
Above 1GHz 54.0 Average Value
74.0 Peak Value
Test Setup:

EUT
e 8

(Turntable)

Ground

3m
P

Antenna Tower

Reference Plane

Test Receiver

Contoiler

Figure 1. 30MHz to 1GHz

Figure 2. Above 1 GHz

Test Procedure:

a. 1) Below 1G: The EUT was placed on the top of a rotating table 0.8 meters
above the ground at a 3 meter semi-anechoic camber. The table was
rotated 360 degrees to determine the position of the highest radiation.

2) Above 1G: The EUT was placed on the top of a rotating table 1.5
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest radiation.

Note: For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT
determined to be a source of emissions at the specified measurement
distance, while keeping the measurement antenna aimed at the source of
emissions at each frequency of significant emissions, with polarization
oriented for maximum response. The measurement antenna may have to
be higher or lower than the EUT, depending on the radiation pattern of the
emission and staying aimed at the emission source for receiving the
maximum signal. The final measurement antenna elevation shall be that
which maximizes the emissions. The measurement antenna elevation for
maximum emissions shall be restricted to a range of heights of from 1 m
to 4 m above the ground or reference ground plane.

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. The antenna height 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.
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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 Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. Place a marker at the end of the restricted band closest to the transmit
frequency to show compliance. Also measure any emissions in the
restricted bands. Save the spectrum analyzer plot. Repeat for each power
and modulation for lowest and highest channel

g. Testthe EUT in the lowest channel , the Highest channel
h. Repeat above procedures until all frequencies measured was complete.

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates.
Transmitting mode.

Final Test Mode:

Pretest the EUT at Transmitting mode, found the Transmitting mode which it is
worse case

Through Pre-scan, find the 1Mbps of rate is the worst case of 802.11b;

6Mbps of rate is the worst case of 802.11g ; 6.5Mbps of rate is the worst case
of 802.11n(HT20) ; 13.5Mbps of rate is the worst case of 802.11n(HT40)

Only the worst case is recorded in the report.

Instruments Used:

Refer to section 5.10 for details

Test Results:

Pass
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Test data:
Worse case mode: 802.11b(1Mbps) Test channel: Lowest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MH2) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV
2390.000 48.25 -4.36 43.89 74 -30.11 peak H
2390.000 35.82 -4.36 31.46 54 -22.54 AVG H
2390.000 49.09 -4.36 44.73 74 -29.27 peak \Y
2390.000 35.30 -4.36 30.94 54 -23.06 AVG \Y
Worse case mode: 802.11b(1Mbps) Test channel: Highest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV
2483.500 52.21 -4.22 47.99 74 -26.01 peak H
2483.500 35.74 -4.22 31.52 54 -22.48 AVG H
2483.500 51.07 -4.22 46.85 74 -27.15 peak \Y
2483.500 36.87 -4.22 32.65 54 -21.35 AVG \Y
Note:

The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic

equation with a sample calculation is as follows:
Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor
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Worse case mode: 802.11g(6Mbps) Test channel: Lowest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBpVv) (dB) (dBuV/m) | (dBuV/m) (dB) Type HV
2390.000 48.89 -4.36 44.53 74 -29.47 peak H
2390.000 35.12 -4.36 30.76 54 -23.24 AVG H
2390.000 49.57 -4.36 45.21 74 -28.79 peak V
2390.000 34.67 -4.36 30.31 54 -23.69 AVG \Y
Worse case mode: 802.11g(6Mbps) Test channel: Highest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBuVv) (dB) (dBuV/m) | (dBuV/m) (dB) Type HV
2483.500 52.27 -4.22 48.05 74 -25.95 peak H
2483.500 35.66 -4.22 31.44 54 -22.56 AVG H
2483.500 51.36 -4.22 47.14 74 -26.86 peak V
2483.500 37.67 -4.22 33.45 54 -20.55 AVG \
Note:

The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic

equation with a sample calculation is as follows:
Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor
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Worse case mode: 802.11n(HT20)(6.5Mbps) | Test channel: Lowest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV
2390.000 48.77 -4.36 44.41 74 -29.59 peak H
2390.000 35.29 -4.36 30.93 54 -23.07 AVG H
2390.000 48.74 -4.36 44.38 74 -29.62 peak V
2390.000 34.41 -4.36 30.05 54 -23.95 AVG \Y
Worse case mode: 802.11n(HT20)(6.5Mbps) | Test channel: Highest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz2) (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV
2483.500 51.62 -4.22 47.40 74 -26.60 peak H
2483.500 36.03 -4.22 31.81 54 -22.19 AVG H
2483.500 51.29 -4.22 47.07 74 -26.93 peak \
2483.500 37.72 -4.22 33.50 54 -20.50 AVG \
Note:

The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor
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Worse case mode: 802.11n(HT40)(13.5Mbps) | Test channel: Lowest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBuv) (dB) (dBuV/m) (dBuV/m) (dB) Type HV
2390.000 48.49 -4.36 44.13 74 -29.87 peak H
2390.000 35.09 -4.36 30.73 54 -23.27 AVG H
2390.000 49.60 -4.36 45.24 74 -28.76 peak \Y
2390.000 35.24 -4.36 30.88 54 -23.12 AVG \Y
Worse case mode: 802.11n(HT40)(13.5Mbps) | Test channel: Highest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBuv) (dB) (dBuV/m) (dBuV/m) (dB) Type HV
2483.500 63.19 -4.22 58.97 74 -15.03 peak H
2483.500 48.41 -4.22 44.19 54 -9.81 AVG H
2483.500 64.04 -4.22 59.82 74 -14.18 peak \Y
2483.500 49.05 -4.22 44.83 54 -9.17 AVG \
Note:

The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor
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7 Photographs - EUT Test Setup

7.1 Radiated Spurious Emission

9KHz~30MHz:

30MHz~1GHz:
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Above 1GHz::

7.2 Conducted Emission
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8 Photographs - EUT Constructional Details

No.: HT-720P1833
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WIFI Antenna:

The End
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