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1 GENERAL INFORMATION

1.1 Product Description

General:
EUT Description: Mobile Phone
Trade Mark: Sony

IEEE 802.11 WLAN Mode
Supported

X] 802.11a (20 MHz channel bandwidth) ;
Xl 802.11n (20 MHz channel bandwidth);
X] 802.11n (40 MHz channel bandwidth);
[] 802.11ac (20 MHz channel bandwidth);
[] 802.11ac (40 MHz channel bandwidth);
[] 802.11ac (80 MHz channel bandwidth),

Type of Modulation:

IEEE 802.11a: OFDM(BPSK/QPSK/16QAM/64QAM)
IEEE 802.11n: OFDM(BPSK/QPSK/16QAM/64QAM)

Transition Rate:

802.11 a: 6/9/12/18/24/36/48/54 Mbps
802.11 n_20MHz: 6.5 — 144.4Mbps
802.11 n_40MHz: 13.5 — 300.0Mbps

DFS mode: [ IMaster [] Slave with radar detection [X]Slave without radar detection
Sample Type: X Portable Device, [ ]Module
Antenna Type: [] External, [X] Integrated

Antenna Ports

X Ant1, [] Ant2, [ ] Ant3

Smart System

X SISO (for 802.11a/n),
] MIMO (for 802.11n/ac),

[] Diversity (for 802.11a) : Tx & Rx

Antenna Gain:

-0.30dBi,

Power Supply:

Lithium-ion battery:3.85V or charge by USB

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
YEALT G ORE 0 AR ek WHRIEL RS FoRFAERETETINR  AFLAGANTERFT 0 AT NP -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm.
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-

pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No. 1 Workshop, M-10, Middle section, Science & Technology Park, Nanshan District, Shenzhen, Guangdong, China 518057

t +86 (0) 755 2601 2053 f +86 (0) 755 2671 0594 https://www.sgsgroup.com.cn/
Member of SGS Group

Attention is drawn to the limitation of liability, indemnification and


http://www.sgs.com/terms_and_conditions.htm
http://chsites01.sgs.net/sites/CTS-Global-QA-System-for-Testing/valerie_lebrazidec/Local%20Settings/Temporary%20Internet%20Files/OLK1A/www.sgs.com/terms_e-document.htm

Report No.:ZR/2018/9002705
Page 5 of 210

1.2 Test Methodology of Applied Standards

FCC Part 15, Subpart E §15.407

KDB 789033 D02 General UNII Test Procedures New Rules v02
FCC KDB 558074 D01 DTS Meas Guidance v05

KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02
KDB 905462 D03 Client Without DFS New Rules v01r02

ANSI C63.10-2013, American National Standard for Testing Unlicensed Wireless Devices
Note:

All test items have been performed and record as per the above standards.

1.3 Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
* CNAS (No. CNAS L2929)
CNAS has accredited SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch EMC Lab to
ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration Laboratories
(CNAS-CLO1 Accreditation Criteria for the Competence of Testing and Calibration Laboratories) for the compe-
tence in the field of testing.
* A2L A (Certificate No. 3816.01)
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory is accredited by the American
Association for Laboratory Accreditation(A2LA). Certificate No. 3816.01.
* VCCI
The 3m Fully-anechoic chamber for above 1GHz, 10m Semi-anechoic chamber for below 1GHz, Shielded
Room for Mains Port Conducted Interference Measurement and Telecommunication Port Conducted Interfer-
ence Measurement of SGS-CSTC Standards Technical Services Co., Ltd. have been registered in accordance
with the Regulations for Voluntary Control Measures with Registration No.: G-20026, R-14188, C-12383 and
T-11153 respectively.
* FCC -Designation Number: CN1178
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized as an
accredited testing laboratory.
Designation Number: CN1178. Test Firm Registration Number: 406779.
* Industry Canada (IC)
Two 3m Semi-anechoic chambers and the 10m Semi-anechoic chamber of SGS-CSTC Standards Technical
Services Co., Ltd. Shenzhen Branch EMC Lab have been registered by Certification and Engineering Bureau
of Industry Canada for radio equipment testing with Registration No.: 4620C-1, 4620C-2, 4620C-3.

1.4 Special Accessories

AC Charger, USB cable and Earphone are used while the test is conducted and there is no other acces-
sory attached. This is the worst case condition.

1.5 Equipment Modifications

There was no modification incorporated into the EUT.
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2 SYSTEM TEST CONFIGURATION

2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the Com-
missions requirement and operating in a manner which intends to maximize its emission characteris-
tics in a continuous normal application.

2.2 EUT Exercise

An engineering test mode (software/firmware) that applicant provided was utilized to manipulate the
EUT into transmit, selection of the test channel, and modulation scheme.

2.3 Test Procedure

2.1.1 Conducted Emissions

The EUT is a placed on a table which is 0.8 m above ground plane. Conducted emissions from the
EUT measured in the frequency range between 0.15 MHz and 30MHz,. The CISPR Quasi-Peak and
Average detector mode is employed according to 815.207. The two LISNs provide 50 ohm/ 50uH of
coupling impedance for the measuring instrument. Both lines of the power mains connected to the EUT
were checked for maximum conducted interference.

2.1.2 Conducted Test (RF)

The active antenna port of the unlicensed wireless device is connected to the spectrum analyzer with
attenuator to protect the instrumentation. If a second antenna port is available, it is tested at one op-
erating frequency, with other port(s) appropriately terminated, to verify it has similar output character-
istics as the fully tested port.

2.1.3 Radiated Emissions

The EUT is a placed on a turn table. For emissions testing at or below 1 GHz, the table height shall
be 0.8 m above the reference ground plane. For emission measurements above 1 GHz, the table
height shall be 1.5 m. The turn table shall rotate 360 degrees to determine the position of maximum
emission level. EUT is set 3m away from the receiving antenna which varied from 1m to 4m 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 max. emission, the relative
positions of this transmitter (EUT) was rotated through three orthogonal axes and measurement pro-
cedures for electric field radiated emissions above 1 GHz the EUT measurement is to be made “while
keeping the antenna in the ‘cone of radiation’ from that area and pointed at the area both in azimuth
and elevation, with polarization oriented for maximum response.” is still within the 3dB illumination
BW of the measurement antenna.

2.4 Measurement Results Explanation Example
For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuation factor be-
tween EUT conducted port and spectrum analyzer. With the offset compensation, the spectrum analyzer read-
ing level is exactly EUT RF output level.
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2.5 Configuration of Tested System
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3 SUMMARY OF TEST RESULT

FCC Rules Description Of Test Result
§15.207 AC Power Line Conducted Emission Compliant
51155:'8?((2) 26 dB & 6dB & 99% Emission Bandwidth Compliant
§15.407(a) Maximum Conducted Output Power Compliant
§15.407(a) Power Spectral Density Compliant
§15.407(b) Undesirable Radiated Emissions Compliant
§15.407(c) Transmission in case of Absence of Information Compliant
§15.407(g) Frequency Stability Compliant
815.407 Dynamic Frequency Selection Compliant
§1§1450§?:; Antenna Requirement Compliant
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4 DESCRIPTION OF TEST MODES

4.1 Operated in U-NIl Bands

For UNII Band I
Mode Channel Frequency(MHz)
The Lowest channel 5180
IEEE 802.11a/n 20MHz The Middle channel 5200
The Highest channel 5240
The Lowest channel 5190
IEEE 802.11n 40MHz
The Highest channel 5230
For UNII Band II-A:
Mode Channel Frequency(MHz)
The Lowest channel 5260
IEEE 802.11a/n 20MHz The Middle channel 5280
The Highest channel 5320
The Lowest channel 5270
IEEE 802.11n 40MHz
The Highest channel 5310
For UNII Band II-C:
Mode Channel Frequency(MHz)
The Lowest channel 5500
IEEE 802.11a/n 20MHz The Middle channel 5580
The Highest channel 5700
The Lowest channel 5510
IEEE 802.11n 40MHz The Middle channel 5500
The Highest channel 5670
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For UNII Band III:
Mode Channel Frequency(MHz)
The Lowest channel 5745
IEEE 802.11a/n 20MHz The Middle channel 5785
The Highest channel 5825
The Lowest channel 5755
IEEE 802.11n 40MHz
The Highest channel 5795

Note:

1. The EUT has been tested under operating condition.
2. Test program used to control the EUT for staying in continuous transmitting mode is programmed.
3. Investigation has been done on all the possible configurations for searching the worst case.
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5 MEASUREMENT UNCERTAINTY

No. Iltem Measurement Uncertainty
1 Total RF power, conducted +0.75dB
2 RF power density, conducted +2.84dB
3 Spurious emissions, conducted +0.75dB

+4.5dB (30MHz-1GHz)

4 Radiated Spurious emission test

+4.8dB (1GHz-25GH?z)
5 Conduct emission test +3.12 dB(9KHz- 30MHZz)
6 Temperature test +1°C
7 Humidity test +3%
8 DC and low frequency voltages +0.5%

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

6.1. Standard Applicable

Report No.:ZR/2018/9002705

Freqguency range within 150 kHz to 30 MHz shall not exceed the Limit table as below.

Page 13 of 210

Limits
Frequency range dB(uVv)
MHz Quasi-peak Average
0.15 to 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to 30 60 50

Note

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

6.2. Measurement Equipment Used

. Cal. Date Cal. Due date
Test Equipment Manufacturer Model No. Inventory No. (wyyy-mm-dd) | (yyyy-mm-dd)
Shielding Room ZhongYu Electron GB-88 SEMO001-06 | 2017/5/10 2020/5/9

LISN Rohde & Schwarz ENV216 SEMO007-01 2018/9/2 2019/9/2
LISN ETS-LINDGREN Feb-16 SEMO007-02 2018/4/2 2019/4/1

Measurement Software AUDIX e3V5.4.1221d N/A N/A N/A

Coaxial Cable SGS N/A SEMO024-01 2018/7/12 2019/7/11

8 Line ISN Fischer Custom FCC-TLISN-T8-02 | EMCO0120 | 2018/2/14 | 2019/2/13
Communications Inc.

4 Line ISN Fischer Custom FCC-TLISN-T4-02 | EMCO121 | 2018/2/14 | 2019/2/13
Communlcatlons Inc.

2 Line ISN Fischer Custom FCC-TLISN-T2-02 | EMCO0122 | 2018/2/14 | 2019/2/13
Communications Inc.

EMI Test Receiver Rohde & Schwarz ESCI SEMO004-02 2018/4/2 2019/4/1

6.3. EUT Setup

1. The conducted emission tests were performed in the test site, using the setup in accordance with the ANSI

C63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The rear of the EUT and peripherals were placed
flushed with the rear of the table top.

3. The LISN was connected with 120Vac/60Hz power source.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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6.4.Test SET-UP

Shielding Room

Test Receiver

80cm

AC Mains 7

<« LISN1 1 LiSN2 b AC Mauns

Ground Reference Plane

6.5. Measurement Procedure

1. The EUT was placed on a table which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all phases of power being supplied by given UE are completed.

6.6. Measurement Result

Note: Refer to next page for measurement data and plots.
Note2: The * reveals the worst-case results that closet to the limit

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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AC POWER LINE CONDUCTED EMISSION TEST DATA : L

80

Level {dBuV)

i0

60

\
)
|

40
i
30 | : 2 " 1
20 i A
10
0
A5 .2 S 1 2 5 10 20 30
Frequency (MHz)
Site : Shielding Room
Condition: Line
Job No. : 90827
Test mode: e
Cable LISN  Read Limit  Over
Freg Loss Factor Level Level Line Limit Remark
MHz dB dé  dBuV  dBuV  dBuV dB
1 @.15 @.81 9.66 13.35 23.82 55.91 -32.89 Average
2 8.15 8.1 9.66 32.18 41.85 65.91 -24.86 QP
3 @.21 @.92 9.66 12.80 21.68 53.23 -31.55 Average
4 8.21 8.82 9.66 28.74 38.42 63.23 -24.81 QP
5 @.64 @.87 9.67 9.64 19.38 46.08 -26.62 Average
6 8.e4 8.97 9.67 16.43 26.17 56.88 -29.83 QP
7 1.56 @.13 9.73 5.22 15.88 46.08 -39.92 Average
8 1.56 @.13 9.73 12.57 22.43 56.88 -33.57 QP
9 4.57  @.17 9.73 7.21 17.11 46.80 -28.89 Average
1@ 4.57  8.17 9.73 12.46 22.36 56.88 -33.64 (P
11 8.32 @.17 9.81 14.82 24.88 50.08 -25.20 Average
12 8.32 8.17 9.81 23.51 33.49 608.88 -26.51 QP
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AC POWER LINE CONDUCTED EMISSION TEST DATA : N

a0

Level (dBuV)

T0

60 Hxﬁx““mhhh
:\

>0 |
30
! ; i " \ 1
20 {
10
0
A5 .2 5 1 2 5 10 20 30
Frequency (MHz)
Site : Shielding Room
Condition: Neutral
Job No. : 98827
Test mode: e
Cable LISN Read Limit Over
Freq Loss Factor Level Level Line Limit Remark
MHz dB dB dBuV dBuV dBuV dB
1 .15 a8.81 9.63 11.67 21.31 55.87 -34.56 Average
2 .15 .8l 9.63 38.99 48.63 65.87 -25.24 QP
3 .21 6.8z 9.64 11.26 28.92 53.18 -32.18 Average
4 a8.21 8.8z 9.64 28.59 38.25 63.18 -24_85 (P
5 g.52 g.8o6 9.64 -8.92 8§.78 46.8@ -37.22 Average
6 68.52 8.86 9.64 13.35 23.85 56.88 -32.95 QP
7 1.48 e.12 9.78 4.22 14. 84 46.88 -31.96 Average
8 1.48 e.12 9.7@¢ 18.58 20.32 56.608 -35.68 QP
9 4.55 8.17 9.78 4.78 14.65 46.88 -31.35 Average
1@ 4.55 e.17 9.78 12.88 21.95 56.688 -34.85 QP
11 13.55 8.28 10.24 11.52 21.96 50.8@ -28.84 Average
12 13.55 8.20 18.24 25.21 35.65 60.88 -24_35 QP
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7 DUTY CYCLE TEST SIGNAL

Pre-analysis Check: While conducting average power measurement, duty cycle of each mode shall be checked to
ensure its duty cycle in order to compensate for the loss due to insufficient ratio of duty cycle.

All duty cycle is pre-scanned, and result as obtained below shows only the most representative ones where duty cy-
cle is conducted as the given transmission with given virtual operation that expresses the percentage.

Formula:

Duty Cycle = Ton / (Ton+Toff)
Duty Cycle Factor = 10*log(1/Duty Cycle)

Measurement Procedure:
1. Setspan = Zero

2. RBW =1MHz

3. VBW = 1MHz,

4. Detector = Peak

Duty Cycle:
Duty Factor(dB)
0
RS sy Eyeiei) =10*log(1/Duty Cycle)
802.11a 95.91 0.18
802.11n_20 96.35 0.16
802.11n_40 93.61 0.29
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DUTY CYCLE TEST SIGNAL Measurement Result

802.11a
Spectrum I [@

Ref Level 22,00 dBm Offset 2.00 dB @ RBW 1 MHz
jo Att 30de @ SWT Sms @ VBW 1 MHz
SGL

@ 1Pk Max

M1[1] 2.97 dBm
491.00 ps

10 dBm—— D1[1] 2.84 dB
i s gl isnsoshebond b by bap e begiconiiondy Bt gno Aty b

0 dBm

=
b
-

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBrn—lm

-60 dBm

-70 dBm

CF 5.18 GHz 1001 pts 500.0 ps/

Marker |

Type | Ref | Trc | X-value | Y-value |  Function | Function Result |l
M1 [ 1] 491.0 ps | 2.97 dBm |
D1 ™M1 1| 1.383 ms 2.84 dB
D2 M1 1] 1.442 ms 0.02 dB

[ H ] Ready NENNNNRD W6 12372

Date: 12.NOV.2018 12:37:12

802.11n HT20

Spectrum I né’

Ref Level 22,00 dBm Offset 2.00 dB @ RBW 1 MHz
j Att 30 de @ SWT Sms @ VBW 1 MHz
SGL

@® 1Pk Max

M1[1] 0.09 dBm
1.40100 ms
10 dBm D1[1] 0.76 dB

Bm

10 dBm

20 dBm

30 dBm

40 dBm

450 dBm {

-60 dBm

-70 dBm

CF 5.18 GHz 1001 pts 500.0 ps/

Marker |

Type | Ref | Trc | X-value | Y-value | Function | Function Result |!
M1 | 1] 1.401 ms | 0.09 dBm |
D1 M1 1] 1.293 ms | 0.76 dB |
D2 ™M1 1| 1.342 ms 1.43 dB

( | T T

2

Date: 12.NOV.2018 12:36:06
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802.11n HT 40

Spectrum I "\:7:

Ref Level 22.00 dBm Offset 2.00 dB RBW 1 MHz
v

®
jo Att 30 dB @ SWT 2ms @ VBW 1 MHz
SGL

® 1Pk Max

D2[1] -0.02 dB
692.00 ps
10 dBm M1[1] -16.56 dBm
586.00 ps
0 dBm t i t

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 5.19 GHz

1001 pts 200.0 ps/
Marker |

Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1] 586.0 ps | -16.56 dBm |
D1 ™M1 1| 648.0 ps 9.64 dB
D2 ™M1 1] 692.0 ps -0.02 de

[ H I Ready alilil.ii o 123507

il
Date: 12.NOV.2018 12:35:17
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8 26DB & 6DB EMISSION BANDWIDTH MEASUREMENT

8.1 Standard Applicable

There is no limit bandwidth for U-NII-1, U-NII-2-A and U-NII-2-C.
The minimum of 6dB Bandwidth measurement is 0.5 MHz for U-NII-3

8.2 Measurement Procedure

1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the Antenna port to the spectrum an-
alyzer.

a. 26dB Band width Measurement: Set the spectrum analyzer as 1% of emission BW Sweep=auto, Detector =

Peak, Trace Mode = Max Hold, Manually readjust RBW until the RBW/EBW ratio is 1% based on EBW as ob-
served on the result of pre-sequence measurement.

b. Mark the peak frequency and —26dB (upper and lower) frequency.

4. Repeat the procedures as list above until all test default channels (low, middle, and high) are completed.
5. Minimum Emission Bandwidth for the band 5.725-5.850GHz.

a. Set the spectrum analyzer as RBW = 100 kHz, VBW = 3*RBW, Span = 30M/60MHz, Detector=Peak,
Sweep=auto

b. Mark the peak frequency and —6dB (upper and lower) frequency.
6. For 99% Bandwidth:

Set the spectrum analyzer as RBW=1%, VBW = 3*RBW, Span = 30M/60MHz, Detector=Peak, Sweep=auto.
7. Turn on the 99% bandwidth function, max reading.

8. Repeat above procedures until all frequency of interest measured was complete.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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. Cal. Date |[Cal. Due date
Test Equipment Manufacturer Model No. Inventory No. (wywy-mm-dd) | (yyyy-mm-dd)
DC Power Supply ZhaoXin RXN-305D SEMO011-02 2018/9/2 2019/9/2
Signal Analyzer Rohde & Schwarz FSV W025-05 2018/3/13 2019/3/12
Coaxial Cable SGS N/A SEM031-01 | 2018/7/12 2019/7/11
Attenuator Weinschel Associates WA41 SEM021-09 N/A N/A
Signal Generator KEYSIGHT N5173B SEMO006-05 2018/9/2 2019/9/2
Temperature Chamber GIANT FORCE ICT-150-40-CP-AR W027-03 2017/12/4 2018/12/4
Power Meter Rohde & Schwarz NRVS SEMO014-02 2018/9/2 2019/9/2
8.4 Test Set-up
Spectrum Analyzer
o o o |
f“\\
= 55 E.UT

Non-Conducted Table

Ground Reference Plane
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8.5 Measurement Result

6.5.1 26dB Bandwidth

Frequency Antenna . Zedle : .
Test Mode Test Channel [MHz] Port Emission Bandwidth Verdict
[MHZz]

36 5180 ANT 1 20.11 PASS

44 5220 ANT 1 20.20 PASS

48 5240 ANT 1 20.17 PASS

52 5260 ANT 1 19.96 PASS

11A20 60 5300 ANT 1 20.20 PASS
64 5320 ANT 1 20.23 PASS

100 5500 ANT 1 20.32 PASS

116 5580 ANT 1 20.17 PASS

140 5700 ANT 1 20.02 PASS

36 5180 ANT 1 20.59 PASS

44 5220 ANT 1 20.41 PASS

48 5240 ANT 1 20.41 PASS

52 5260 ANT 1 20.38 PASS

11N20 60 5300 ANT 1 20.44 PASS
64 5320 ANT 1 20.44 PASS

100 5500 ANT 1 20.50 PASS

116 5580 ANT 1 20.50 PASS

140 5700 ANT 1 20.50 PASS

38 5190 ANT 1 40.93 PASS

46 5230 ANT 1 40.82 PASS

54 5270 ANT 1 40.88 PASS

11N40 62 5310 ANT 1 40.76 PASS
102 5510 ANT 1 40.94 PASS

110 5550 ANT 1 40.82 PASS

134 5670 ANT 1 40.76 PASS
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6.5.2 6dB Bandwidth (5725 MHz~ 5850 MHz) measure with Peak detector for FCC

6dB
Test Mode Test Channel Fre[z&ﬁl_'ezr}cy ANT Emission Verdict
Bandwidth [MHz]
149 5745 ANT 1 15.11 PASS
11A20 157 5785 ANT 1 15.17 PASS
165 5825 ANT 1 15.14 PASS
149 5745 ANT 1 15.11 PASS
11N20 157 5785 ANT 1 15.14 PASS
165 5825 ANT 1 15.17 PASS
11N40 151 5755 ANT 1 35.19 PASS
159 5795 ANT 1 35.19 PASS
6.5.3 Occupied Bandwidth
Frequenc Qe
Test Mode Test Channel g y Antenna Port Bandwidth Verdict
[MHZz]
[MHZz]

36 5180 ANT 1 16.73 PASS

44 5220 ANT 1 16.69 PASS

48 5240 ANT 1 16.72 PASS

52 5260 ANT 1 16.69 PASS

60 5300 ANT 1 16.66 PASS

64 5320 ANT 1 16.66 PASS

11A20

100 5500 ANT 1 16.72 PASS

116 5580 ANT 1 16.75 PASS

140 5700 ANT 1 16.72 PASS

149 5745 ANT 1 16.66 PASS

157 5785 ANT 1 16.66 PASS

165 5825 ANT 1 16.66 PASS

36 5180 ANT 1 17.68 PASS

44 5220 ANT 1 17.68 PASS

48 5240 ANT 1 17.68 PASS

52 5260 ANT 1 17.65 PASS

11N20 60 5300 ANT 1 17.68 PASS

64 5320 ANT 1 17.68 PASS

100 5500 ANT 1 17.71 PASS

116 5580 ANT 1 17.71 PASS

140 5700 ANT 1 17.71 PASS
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149 5745 ANT 1 17.74 PASS
157 5785 ANT 1 17.68 PASS
165 5825 ANT 1 17.71 PASS
38 5190 ANT 1 36.14 PASS
46 5230 ANT 1 36.14 PASS
54 5270 ANT 1 36.08 PASS
62 5310 ANT 1 36.14 PASS
11N40 102 5510 ANT 1 36.14 PASS
110 5550 ANT 1 36.14 PASS
134 5670 ANT 1 36.08 PASS
151 5710 ANT 1 36.08 PASS
159 5795 ANT 1 36.14 PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FET R SRR CHREL RS F O PR RSERTI0R c AFLAGLALTFAFET 0 2 TG
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No. 1 Workshop, M-10, Middle section, Science & Technology Park, Nanshan District, Shenzhen, Guangdong, China 518057

t +86 (0) 755 2601 2053 f +86 (0) 755 2671 0594 https://www.sgsgroup.com.cn/
Member of SGS Group



http://www.sgs.com/terms_and_conditions.htm
http://chsites01.sgs.net/sites/CTS-Global-QA-System-for-Testing/valerie_lebrazidec/Local%20Settings/Temporary%20Internet%20Files/OLK1A/www.sgs.com/terms_e-document.htm

26dB_802.11a _5180MHz
(e

=

Ref Level 22,00 d&ém Offset 2.00 d& & RBW 300 kHz

™I

j_Att 30 dé_& SWT 10 ms @ VBW 1 MHz Mode Auto Sweep
[@ 1Pk Max
11[1] 4.13 dBm|
5.1783820 GHz
10 df d 26.00 db|

Y B 20.110000000 MHZ|
0 W%\ 257.5
-10
At

N\

\\m.mﬂ

Date: 12NOV 2018 10:43:34

26dB_802.11a _5220MHz

-50 di
-60 df
=70 d
CF 5.18 GHz 1001 Es SEnn 30.0 MHz
(Marker ]
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
1 | $.178382 GHz | 4.13 dBm nd down 20.11 MHz
T1 1| 5.16993 GHz | -21.06 d8m nde 26.00 dB
T2 1 5.19004 GHz -22.06 dBm Q factor 257.5

0 e I

Date: 12NOV 2018 10:44:47

26dB_802.11a _5240MHz

T T I R |

Spectrum Ev",
Ref Level 22,00 dém  Offset 2.00 db @ RBW 300 krz
lo_att 30de @ SWT__ 10ms @ VBW 1 MHz _Mode Auto Sweep
@ 1Pk Max
1111 4.16 dBm)
5.2209590 GHz|
10 d T ol 26.00 dB
Bw 20.200000000 MHZ2|
0 /,V et & Tacior 258.5]
Py,
R s
-50 di
-60 df
=70 d
CF 5.22 GHz 1001 Es SEnn 30.0 MHz
arker ]
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1| §.220959 GHz | 4.16 dBm nd down 20.2 MHz
T1 1| 5.2099 GHz | -22,03 d8m nde 26.00 dB
T2 1 5.2301 GHz -21.93 dBm Q factor 258.5

Date: 12.NOV 2018 10:45:01

0 [ Neernne GO 00 e

Spectrum Ev",
Ref Level 22,00 dem  Offset 2,00 d6 @ RBW 300 kHz
lo_att 30de @ SWT__ 10ms @ VBW 1 MHz _Mode Auto Sweep
(@ 1Pk Max
1111 4.04 dBm)|
5.2411090 GHz|
10 d T di 26.00 dB
By 20.170000000 MHz|
0 / % adn.! %F“’M&h 259.9)
\
-10 \‘\
20 1 \\
30
u.v.,m\mﬂl \amm, ol
50 di
-60 df
70 df
CF 5.24 GHz 1001 pts Span 30.0 MHz
arker ]
Type | Ref | Trc | X-value | Y-value | Function | Function Result
11 1| $.241100 GHz | 4,04 dém ndB down 20.17 MHz
T1 1] 5.22093 GHz | -22.13 dém nds 26.00 d8
T2 1 5.2501 GHz -22.32 dBm Q factor 259.8

Report No.:ZR/2018/9002705
Page 25 of 210

26dB_802.11a _5260MHz
T &

Ref Level 22,00 dém Offset 2,00 d8 & RBW 300 kHz

o att 3008 @ SWT__ 10ms @ VBW 1 MHz _Mode Auto Sweep
[@ 1Pk Max
M1[1] 5.17 dBm)|
5.2585310 GHz|
10 dt i 26.00 dB|
" 19.960000000 MHZ|
0 R “““'““%T::mww% 263.5
-10
20
-30
Y Py
-50 di
60 di
70 d
CF 5.26 GHz 1001 E!s SEan 30.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
T | 5.258531 GHz | 5.17 dBm | ndb down | 19.96 MHz
T1 1] 5.24999 GHz | -21.39 d8m | nd8 26.00 dB
T2 ] 5.26995 GHz -20.54 dBm Q factor 263.5

Date: 12NOV 2018 10:45:17

26dB_802.11a _5300MHz
T &

Ref Level 22,00 dém Offset 2,00 d8 & RBW 300 kHz

fo_Att 30 dB & SWT 10ms @ VBW 1 MHz Mode Auto Sweep
(@ 1Pk Max
M1[1] +.46 dBm)|
5.2985010 GHz
10 df — d 26.00 dB)|

o MW%MM% 70.2unununun72|;g
Vi T

- /| N
s %
o] MM’) '\qm M

-50 di

60 di

70 df

CF 5.3 GHz 1001 E!s Sean 30.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result

| M1 1] 5.298501 GHz | 4,46 dém | ndB down 20.2 MHz
T1 1] 5.28993 GHz | -21.50 dBm | nd8 26.00 dB
T2 ] 5.31013 GHz -21.34 dBm Q factor 262.3

i T T R

Date: 12.NOV 2018 10:45:31

26dB_802.11a _5320MHz
T &

Ref Level 22,00 dém Offset 2,00 d8 & RBW 300 kHz

fo_Att 30 dB & SWT 10ms @ VBW 1 MHz Mode Auto Sweep
(@ 1Pk Max
M1[1] 5.43 dBm)|
5.3200890 GHz
10 df - d 26.00 dB)|

20.230000000 MHe|
e D S L
[} /A"‘“""A Q factor M\ 263.0|

- N
e o bl

-50 di

60 di

70 df

CF 5.32 GHz 1001 E!s Sean 30.0 MHz

Marker

Type | Ref | Trc | X-value | Y-volue | Function | Function Result

| M1 1] 5.320989 GHz | 5.43d8m | ndB down 20.23 MHz
T1 1] 5.3099 GHz | -20.96 d8m | nd8 26.00 dB
T2 ] 5.33013 GHz -20.46 dBm Q factor 263.0

Date: 12NOV 2018 10:45:56

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

HATF R R R

BLEEL G FESESERTI0R o AREALARAF AT A TG o

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format docu-

ments, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any

holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole respon-
sibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced except in full,
without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of

the law.
SGS Shenzhen Ltd.

t+86 (0) 755

2601 2053

No. 1 Workshop, M-10, Middle section, Science & Technology Park, Nanshan District, Shenzhen, Guangdong, China 518057

f +86 (0) 755 2671 0594 https://www.sgsgroup.com.cn/

Member of SGS Group


http://www.sgs.com/terms_and_conditions.htm
http://chsites01.sgs.net/sites/CTS-Global-QA-System-for-Testing/valerie_lebrazidec/Local%20Settings/Temporary%20Internet%20Files/OLK1A/www.sgs.com/terms_e-document.htm

26dB_802.11a _5500MHz

Date: 12NOV 2018 10:46:34

Spectrum

26dB_802.11a _5580MHz

Spectrum Ev",
Ref Level 22,00 dem  Offset 2,00 d6 @ RBW 300 kHz
lo_att 30de @ SWT__ 10ms @ VBW 1 MHz _Mode Auto Sweep
(@ 1Pk Max
11[1] 6.09 dBm)
5.4989210 GHz|
10d 43 dl 26.00 dB|
WMWL\W y 20.320000000 MHZ|
0 7 Q factor 270.6
-10
T
20
L lf | / \
A
40 d
50 di
-60 df
70 df
CF 5.5 GHz 1001 pts Span 30.0 MHz
(Marker ]
Type | Ref | Trc | X-value | v¥-value | Function | Function Result |
1 | $.498921 GHz | £.09 dbm ndB down 20.32 MHz
T1 1] 5.48981 GHz | -20.84 dém nds 26.00 d8
T2 1 5.51013 GHz 19,60 dBm Q factor 270.6

=

Ref Level 22,00 d&ém

Offset 2.00 d& & RBW 300 kHz

o Att 30d8 @ SWT__ 10 ms @ VBW 1 MHz _Mode Auto Sweep
[0 1Pk Max
11[1] 5.24 dBm)|
5.5789510 GHz|
10 di At dl 26.00 dB)|
B ) 20.170000000 MH|
o B % 276.6)
-10
20 \\k‘

3

RN

-50 di

-60 df

=70 d

CF 5.58 GHz 1001 Es SEnn 30.0 MHz

arker ]

Type | Ref | Trc | X-value | v¥-value | Function | Function Result
M1 1| 5.578951 GHz | 5.24 dBm nd down 20.17 MHz
T1 1| 5.56987 GHz | -20.69 d8m nde 26.00 dB
T2 1 5.59004 GHz -20.31 dBm Q factor 276.6

)

Date: 12NOV 2018 11:12:38

26dB_802.11a _5700MHz

eorornae . GINNANEE &8 iz

)

Date: 12.NOV 2018 10:48:01

Heavarna. QU 00 o

Spectrum Ev",
Ref Level 22,00 dem  Offset 2,00 d6 @ RBW 300 kHz
lo_att 30de @ SWT__ 10ms @ VBW 1 MHz _Mode Auto Sweep
(@ 1Pk Max
1111 6.63 dBm|
5.7009590 GHz|
10d b1 d 26.00 dB|
20.020000000 MHz|
R R
0 e e Q factor when 284.9)
-10
20
I I . /]' M
50 di
-60 df
70 df
CF 5.7 GHz 1001 pts Span 30.0 MHz
arker ]
Type | Ref | Trc | X-value | Y¥-value | Function | Function Result
11 1| $.700959 GHz | .63 dbm ndB down 20.02 MHz
T1 1] 5.68993 GHz | -20.17 dém nds 26.00 d8
T2 1 5.70995 GHz -18.28 dBm Q factor 284.8

Report No.:ZR/2018/9002705
Page 26 of 210

Spectrum

26dB_802.11n HT20_5180MHz
(=)

Ref Level 22,00 dém

Offset 2,00 d8 & RBW 300 kHz

lo_att 30d8 @ SWT__ 10ms @ VBW 1 MHz _Mode Auto Sweep
(@ 1Pk Max
M1[1] 2.85 dBm)|
5.1810490 GHz|
10d = d 26.00 dB|
Y Bw 20.589000000 MHez|
0 dewlind it st W 251.6)
-10 \h
20 ,‘\
30
S ),
fiAp-de
50 di
-60 df
70 di
CF 5.18 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value | Y-volue | Function | Function Result
| M1 | $.181049 GHz | 2,85 dém | ndb down | 20.589 MHz
TL 1| 5.16969 GHz | -23.41 d8m | nds 26.00 dB.
T2 1 5.19028 GHz -23.83 dBm Q factor 251.6

Date: 12 NOV 2018 10:49.05

Spectrum

26dB_802.11n HT20_5220MHz
(=)

Ref Level 22,00 dém
jo Att 30 dB &

Offset 2,00 d8 & RBW 300 kHz
SWT 10ms @ VBW 1 MHz Mode Auto Sweep

(@ 1Pk Max

M1[1] 3.11 dBm)|
5.2208690 GHz

10d d 26.00 dB|

Bw 20.410000000 MHe|
0 = WWWWM\M\A\ 255.8|
-10

s

i

Vo |

W]
-50 di
60 di
70 df
CF 5.22 GHz 1001 E!s Sean 30.0 MHz
Marker
Type | Ref | Trc | X-value | Y-volue | Function | Function Result
| M1 1] 5.220869 GHz | 3.11d8m | ndB down 20.41 MHz
T1 1] 5.20984 GHz | -23.32 dBm | nd8 26.00 dB
T2 ] 5.23025 GHz -22.37 dBm Q factor 255.8

Date: 12NOV 2018 10:49:27

Spectrum

26dB_802.11n HT20_5240MHz
(=)

Ref Level 22,00 dém

Offset 2,00 d8 & RBW 300 kHz

; ~

Jo_att 30de @ SWT__ 10ms @ VBW 1 MHz Mode Auto Sweep
(@ 1Pk Max
M1[1] 3.19 dBm)|
5.2380810 GHz
10 df - d 26.00 dB|
Bw 20.410000000 MHZ|
pb W 256.7|

AT
-50 di
60 di
70 df
CF 5.24 GHz 1001 E!s Sean 30.0 MHz
Marker
Type | Ref | Trc | X-value | Y-volue | Function | Function Result
| M1 1] 5.238981 GHz | 3.19d8m | ndB down 20.41 MHz
T1 1] 5.22987 GHz | -22.46 dBm | nd8 26.00 dB
T2 ] 5.25028 GHz -23.58 dBm Q factor 256.7
) e T

Date: 12NOV 2018 10:49:39

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

HATF R R R

the law.

SGS Shenzhen Ltd.

t+86 (0) 755 2601 2053

HHESE T RRELRSERFIOE c ARLAGIP TG FET 0 AT -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format docu-
ments, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.
holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole respon-
sibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced except in full,
without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any

No. 1 Workshop, M-10, Middle section, Science & Technology Park, Nanshan District, Shenzhen, Guangdong, China 518057
f +86 (0) 755 2671 0594

https://www.sgsgroup.com.cn/

Member of SGS Group


http://www.sgs.com/terms_and_conditions.htm
http://chsites01.sgs.net/sites/CTS-Global-QA-System-for-Testing/valerie_lebrazidec/Local%20Settings/Temporary%20Internet%20Files/OLK1A/www.sgs.com/terms_e-document.htm

Spectrum

26dB_802.11n_HT20_5260MHz

Report No.:ZR/2018/9002705
Page 27 of 210

26dB_802.11n_HT20_5500MHz

=

Ref Level 22,00 d&ém

Offset 2.00 d& & RBW 300 kHz

j_Att 30 dé_& SWT 10 ms @ VBW 1 MHz Mode Auto Sweep
[@ 1Pk Max
11[1] 3.33 dBm|
5.2582920 GHz
10 df — d 26.00 db|
Bw 20.380000000 MHZ|
0 ponTo 258.0

kY

A

\‘”\u'\. n

i
-50 di
-60 df
=70 d
CF 5.26 GHz 1001 Es SEnn 30.0 MHz
Marker ]
Type | Ref | Trc | X-value | Y¥-value | Function | Function Result |
1 | §.258292 GHz | 3.33 dém nd down 20.38 MHz
T1 1| 5.24981 GHz | -22,58 d8m nde 26.00 dB
T2 1 5.27019 GHz -23.07 dBm Q factor 258.0

)

Date: 12.NOV 2018 10:49:54

Spectrum

26dB_802.11n_HT20_5300MHz

e T I T

=

Ref Level 22,00 d&ém

Offset 2.00 d& & RBW 300 kHz

lo_att 30de @ SWT__ 10ms @ VBW 1 MHz _Mode Auto Sweep
@ 1Pk Max
1111 3.64 dBm)|
5.2990110 GHz|
10 di ™1 o 26.00 dB|
Bw 20.440000000 MHZ2|
0 gty ”‘"J‘Yaifw 259.3|
-10 \T
-20 \
-30
gL \/\m_m
T
-50 di
-60 df
=70 d
CF 5.3 GHz 1001 Es SEnn 30.0 MHz
arker ]
Type | Ref | Trc | X-value | v¥-value | Function | Function Result
M1 1| §.299011 GHz | 3,64 dBm nd down 20.44 MHz
T1 1| 5.28975 GHz | -22,90 d8m nde 26.00 dB
T2 1 5.31019 GHz -22.48 dBm Q factor 259.3

)

Date: 12.NOV 2018 10:50:16

Spectrum

26dB_802.11n_HT20_5320MHz

Nenvurn.. WM 98 mn

=

Ref Level 22,00 d&ém

Offset 2.00 d& & RBW 300 kHz

lo_att 30de @ SWT__ 10ms @ VBW 1 MHz _Mode Auto Sweep
(@ 1Pk Max
1111 3.78 dBm)|
5.3213790 GHz|
10d a1 ol 26.00 dB)|
Bw 20.440000000 MHz|
0 /W-w— v W 260.3
10 /
20 ’r'r
30
MMM""{ .
50 di
-60 df
70 df
CF 5.32 GHz 1001 pts Span 30.0 MHz
arker ]
Type | Ref | Trc | X-value | Y¥-value | Function | Function Result
11 1| $.321379 GHz | 3.78 dém ndB down 20.44 MHz
T1 1] 5.30078 GHz | -21.66 d8m nds 26.00 d8
T2 1 5.33022 GHz -22.10 dBm Q factor 260.3

)

Date: 12.NOV 2018 10:50:32

eorornae . GIRNRNNED &8 105032

Date: 12 NOV 2018 10:50:56

Spectrum "‘%’
Ref Level 22,00 dém  Offset 2.00 d& & RBW 300 kHz
lo_att 30d8 @ SWT__ 10ms @ VBW 1 MHz _Mode Auto Sweep
[@ 1Pk Max
M1[1] +.42 dBm|
5.4990410 GHz|
10 dt T ol 26.00 dB)|
Bw 20.500000000 MHZ|
i E R B Mmfww\ 268.3)
* 7 %
20 } \
P ,/*J/ L"\»m
W S gqping
-50 di
60 di
70 di
CF 5.5 GHz 1001 E!s Sean 30.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
[ ML | 5.499041 GHz | 4.42 dBm | ndb down | 20.5 MHz
T1 1] 5.48972 GHz | -21.74 dBm | nd8 26.00 dB
T2 ] 5.51022 GHz -21.74 dBm Q factor 268.3

26dB_802.11n_HT20_5580MHz

Date: 12NOV 2018 12:23:03

Spectrum "‘%’
Ref Level 22,00 dém  Offset 2,00 d& @ RBW 300 kHz
lo_att 30d8 @ SWT__ 10ms @ VBW 1 MHz _Mode Auto Sweep
(@ 1Pk Max
M1[1] 4.20 dBm|
5.5789510 GHz|
10d e o 26.00 dB|
L Bw 20.500000000 MHe|
Q'Taz 272.2]
50 d
-60 df
70 di
CF 5.58 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value | Y-volue | Function | Function Result
| M1 1| $.578951 GHz | 4.20 dBm | ndb down | 20,5 MHz
TL 1| 5.56075 GHz | -21.64 dém | nds 26.00 dB.
T2 1 5.53025 GHz -22.39 dBm Q factor 272.2

26dB_802.11n_HT20_5700MHz

Date: 12 NOV 2018 10:52:59

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

HATF R R R

BLEEL G FESESERTI0R o AREALARAF AT A TG o

Spectrum "‘%’
Ref Level 22,00 dém  Offset 2,00 d& @ RBW 300 kHz
lo_att 30d8 @ SWT__ 10ms @ VBW 1 MHz _Mode Auto Sweep
(@ 1Pk Max
M1[1] 3.42 dBm)|
5.6977820 GHz|
10d o d 26.00 dB|
2 Bw 20.500000000 MHe|
0 o aw 277.9|
-10 \
20 \
30 j
. N Mo
50 d
-60 df
70 di
CF 5.7 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
| M1 1| $.697782 GHz | 3.42 dém | ndb down | 20,5 MHz
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T2 1 5.71022 GHz -22.73 dBm Q factor 277.9
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9 MAXIMUM CONDUCTED OUTPUT POWER MEASUREMENT

9.1 Standard Applicable

OPIE;%\EON EUT CATEGORY LIMIT
Access Point (Master device ) 1 Watt(30dBm)
U-NII-1 Fixed point-to-point Access Ponit 1 Watt(30dBm)
\ Mobile and portable client device 250mWw(23.98dBm)

U-NII-2A \ 250mW(23.98dBm) or 11dBm+10 log B

U-NII-2C V 250mW/(23.98dBm) or 11dBm+10 log B

U-NII-3 V 1 Watt(30dBm)
If transmitting antennas of directional gain greater than 6 dBi are used, the Maximum transmit power shall be reduced
by the amount in dB that the direction-al gain of the antenna exceeds 6 dBi.

Note:

As per FCC KDB 662911 D01

Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, G2, ..., GN dBi.

(i) If transmit signals are correlated, then Directional gain

=10 log[(10G1/20 + 10G2/20 + + 1QCN/20) 2 /NanT] dBI

[Note the “20”s in the denominator of each exponent and the square of the sum of terms; the object is to combine
the signal levels coherently.]

The antenna gain is not granter than 6 dBi. Therefore, reduction of power is not required.
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9.2 Measurement Procedure

oo hwhpE

9.3 Measurement Equipment Used

Place the EUT on the table and set it in transmitting mode.

The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules .
Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the power meter
Power Meter is used as the auxiliary test equipment to conduct the output power measurement.

Record the max. reading and add 10 log(1/duty cycle).
Repeat above procedures until all frequency (low, middle, and high channel) measured were complete.

Report No.:ZR/2018/9002705
Page 38 of 210

. Cal. Date |[Cal. Due date
Test Equipment Manufacturer Model No. Inventory No. (wywy-mm-dd) | (yyyy-mm-dd)

DC Power Supply ZhaoXin RXN-305D SEMO011-02 2018/9/2 2019/9/2

Signal Analyzer Rohde & Schwarz FSV W025-05 2018/3/13 2019/3/12

Coaxial Cable SGS N/A SEM031-01 | 2018/7/12 2019/7/11

Attenuator Weinschel Associates WA41 SEM021-09 N/A N/A

Signal Generator KEYSIGHT N5173B SEMO006-05 2018/9/2 2019/9/2

Temperature Chamber GIANT FORCE ICT-150-40-CP-AR W027-03 2017/12/4 2018/12/4

Power Meter Rohde & Schwarz NRVS SEMO014-02 2018/9/2 2019/9/2

9.4 Test Set-up
POWER METER
E.U.T

Non-Conducted Table

Ground Reference Plane
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9.5 Measurement Result
Conducted output power (FCC)

Test Mode Test Frequency Antenna Meas. Level Meas. Level verdict
Channel [MHZ] Port (Cond.) [dBm] (EIRP) [dBm]

36 5180 ANT 1 11.37 11.07 PASS

44 5220 ANT 1 11.26 10.96 PASS

48 5240 ANT 1 11.20 10.90 PASS

52 5300 ANT 1 11.24 10.94 PASS

60 5280 ANT 1 11.19 10.89 PASS

11A20 64 5320 ANT 1 11.21 10.91 PASS
100 5500 ANT 1 11.63 11.33 PASS

116 5580 ANT 1 11.33 11.03 PASS

140 5700 ANT 1 11.34 11.04 PASS

149 5745 ANT 1 11.33 11.03 PASS

157 5785 ANT 1 11.07 10.77 PASS

165 5825 ANT 1 11.26 10.96 PASS

36 5180 ANT 1 10.24 9.94 PASS

44 5220 ANT 1 10.08 9.78 PASS

48 5240 ANT 1 10.02 9.72 PASS

52 5300 ANT 1 10.12 9.82 PASS

60 5280 ANT 1 10.08 9.78 PASS

. 64 5320 ANT 1 10.21 9.91 PASS
100 5500 ANT 1 10.53 10.23 PASS

116 5580 ANT 1 10.26 9.96 PASS

140 5700 ANT 1 10.18 9.88 PASS

149 5745 ANT 1 10.38 10.08 PASS

157 5785 ANT 1 10.28 9.98 PASS

165 5825 ANT 1 10.13 9.83 PASS

38 5190 ANT 1 10.19 9.89 PASS

46 5230 ANT 1 10.13 9.83 PASS

54 5270 ANT 1 10.11 9.81 PASS

62 5310 ANT 1 10.31 10.01 PASS

11N40 102 5510 ANT 1 10.68 10.38 PASS
110 5710 ANT 1 10.36 10.06 PASS

134 5670 ANT 1 10.26 9.96 PASS

151 5755 ANT 1 10.14 9.84 PASS

159 5795 ANT 1 9.97 9.67 PASS
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10 MAXIMUM POWER SPECTRAL DENSITY

10.1 Standard Applicable

OPERZTION EUT CATEGORY LIMIT
Band
Access Point (Master device )
17dBm/ MHz
U-NII-1 Fixed point-to-point Access Ponit
\ Mobile and portable client device 11dBm/ MHz
U-NII-2A V 11dBm/ MHz
U-NII-2C V 11dBm/ MHz
U-NII-3 v 30dBm/ 500kHz
If transmitting antennas of directional gain greater than 6 dBi are used, the Maximum power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Note:

As per FCC KDB 662911 D01

Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, G2, ..., GN dBi.

(i) If transmit signals are correlated, then Directional gain

=10 log[(10G1/20 + 10G2/20 + + 1QCN/20) 2 /NanT] dBI

[Note the “20”s in the denominator of each exponent and the square of the sum of terms; the object is to combine
the signal levels coherently.]

The antenna gain is not grater than 6 dBi. Therefore, reduction of power is not required.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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10.2 Measurement Procedure

1. Place the EUT on the table and set it in transmitting mode.

2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules .

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to Spec-
trum.

4. For U-NII1, U-NII-2A, U-NII-2C Band:
Set RBW=1MHz, VBW=3MHz, where span is enough to capture the entire bandwidth, Sweep time = Auto
(1001 pts), detector = RMS. (SA-2 with the omission of procedure x, the integration with 26dB EBW
bandwidth)
For U-NII-3 Band:
Set RBW=500 kHz, VBW= 3RBW, where span is enough to capture the entire bandwidth, Sweep time =
Auto (1001 pts), detector = RMS. (SA-2 with the omission of procedure X, the integration with 26dB EBW
bandwidth)

5. User the cursor on spectrum to peak search the highest level of trace

6. Record the max. reading and add 10 log(1/duty cycle).

7. Repeat above procedures until all default test channel (low, middle, and high) was complete.
Note: For the test of PSD at MIMO mode, the highest emission of worst case employing Measure and add
10 log (N) technical is reported on this report after the comparison between Main Antenna at single

transmitting mode and Aux that yields the higher value. The MIMO transmitting mode produces
higher value of outcome

10.3 Measurement Equipment Used

. Cal. Date |[Cal. Due date
Test Equipment Manufacturer Model No. Inventory No. (wyyy-mm-dd) | (yyyy-mm-dd)
DC Power Supply ZhaoXin RXN-305D SEMO011-02 2018/9/2 2019/9/2
Signal Analyzer Rohde & Schwarz FSV W025-05 2018/3/13 2019/3/12
Coaxial Cable SGS N/A SEM031-01 | 2018/7/12 2019/7/11
Attenuator Weinschel Associates WA41 SEMO021-09 N/A N/A
Signal Generator KEYSIGHT N5173B SEMO006-05 2018/9/2 2019/9/2
Temperature Chamber GIANT FORCE ICT-150-40-CP-AR W027-03 2017/12/4 2018/12/4
Power Meter Rohde & Schwarz NRVS SEMO014-02 2018/9/2 2019/9/2
10.4 Test Set-up
Spectrum Analyzer
Y
V™ e o |
o o |
= S E.U.T

Non-Conducted Table

Ground Reference Plane
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10.5 Measurement Result

Measurement Data: Frequenc Meas. Level (Cond. .

Test Mode e ST [I\?IHZ] / [dBm/MIE|z] : felle
36 5180 3.52 PASS

44 5220 3.46 PASS

48 5240 3.44 PASS

52 5260 3.62 PASS

60 5300 4.07 PASS

64 5320 3.98 PASS

11A20 100 5500 4.10 PASS
116 5580 3.63 PASS

140 5700 3.89 PASS

149 5745 2.46 PASS

157 5785 2.57 PASS

165 5825 2.70 PASS

36 5180 1.95 PASS

44 5220 1.83 PASS

48 5240 1.99 PASS

52 5260 2.42 PASS

60 5300 2.60 PASS

64 5320 2.41 PASS

11N20 100 5500 2.47 PASS
116 5580 2.83 PASS

140 5700 2.78 PASS

149 5745 1.43 PASS

157 5785 1.39 PASS

165 5825 1.62 PASS

38 5190 -0.95 PASS

46 5230 -0.77 PASS

54 5270 -0.34 PASS

62 5310 -0.14 PASS

11N40 102 5510 0.00 PASS
110 5550 -0.21 PASS

134 5670 -0.11 PASS

151 5755 -1.37 PASS

159 5795 -1.24 PASS
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802.11a 5150~5250 MHz

802.11a 5250~5350 MHz
Power Spectral Density Data Plot (CH Low 5180 MHz)

Power Spectral Density Data Plot (CH Low 5260 MHz)
s::fc::::‘ 22,00 dém Offset 2.00 d8 & RBW 1 MHz @ yo et [§]

Ref Level 22,00 dém  Offset 2,00 & @ RBW 1 MHz
}o_Att 30d8 @ SWT_ 10ms @ VBW 3 MHz _Mode Auto Swaep }o_Att 30d8 @ SWT__ 10ms @ VBW 3 MHz _Mode Auto Sweep
[@ 1Rm Max [@ 1rm Max
1[1] 3.52 dBm| 1] 3.62 dBm|
5.1816780 GHz| 5.2589810 GHz|
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Power Spectral Density Data Plot (CH Mid 5220 MHz) Power Spectral Density Data Plot (CH Mid 5300 MHz)
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Power Spectral Density Data Plot (CH High 5240 MHz) Power Spectral Density Data Plot (CH High 5320 MHz)
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802.11a 5470~5725 MHz

802.11a 5725~5850 MHz
Power Spectral Density Data Plot (CH Low 5500 MHz)

Power Spectral Density Data Plot (CH Low 5745 MHz)
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Power Spectral Density Data Plot (CH Mid 5580 MHz) Power Spectral Density Data Plot (CH Mid 5785 MHz)
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Power Spectral Density Data Plot (CH High 5700 MHz) Power Spectral Density Data Plot (CH High 5825 MHz)
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802.11n HT20, 5150~5250 MHz

802.11n HT20, 5250~5350 MHz
Power Spectral Density Data Plot (CH Low 5180 MHz) Power Spectral Density Data Plot (CH Low 5260MHz)
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Power Spectral Density Data Plot (CH Mid 5220 MHz) Power Spectral Density Data Plot (CH Mid 5300 MHz)
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Power Spectral Density Data Plot (CH High 5240 MHz) Power Spectral Density Data Plot (CH High 5320 MHz)
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Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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