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2 Test Summary
Test Item Band FCC Rule Requirements s Verdict
Result
] 15.403(i)
5150-5250 15.407(a)(1)
26dB Emission i 15.403(i) -
Bandwidth 5250-5350 15.407(2)(2) No limit. Clause 4.5 | Pass
] 15.403(i)
5470-5725 15.407(a)(2)
. 5150-5250
D9% OocuPled  ['5550-5350 gg§§7§9033 No limit. Clause 4.6 | Pass
5470-5725
Duty Cycle 5150-5725 | -- No limit. Clause 4.3 | Pass
] 15.407(a)(1) | FCC < 250mwW
Maximum 5150-5250 15.407(a)(4) (avg during transmission)
] 15.407(a)(2) | <MIN{250mW,11dBm+10*Ig(EBW)}
go?dutcéetiv ; 5250-5350 15.407(a)(4) (avg during transmission) Clause 4.4 | Pass
utput Fowe 54705725 | 15-407(@)(2) | <MIN{250mW,11dBm+10*Ig(EBW)}
15.407(a)(4) (avg during transmission)
] 15.407(a)(1) | <11dBm/MHz
5150-5250 15.407(a)(4) (avg during transmission)
Maximum Power i 15.407(a)(2) <11dBm/MHz
Spectral Density 5250-5350 15.407(a)(4) (avg during transmission) Clause 4.7 | Pass
] 15.407(a)(2) | <11dBm/MHz
5470-5725 15.407(a)(4) (avg during transmission)
F<1GHz:
§15.209/87.2.5 limit (QP).
igjg;gg;%g F=1GHz & out-restricted:
5150-5250 ' <-27dBm/MHz PK e.i.r.p. (exl. 5.15-
15.407(b)(7) 5 35 GH
15.209 : 7). .
' F=1GHz & in-restricted:
§15.209/§7.2.5 limit (AV&PK).
F<1GHz:
§15.209/87.2.5 limit (QP).
) igjg;gg;% F=21GHz & out-restricted:
Radiated 5250-5350 | 12 407k <-27dBm/MHz PK e.i.r.p. (exl. 5.25-
Spurious -407(0)(7) 5.35 GHz)
. 15.209 : . ) Clause 4.8 | Pass
Emission F=1GHz & in-restricted:
(Radiated) §15.209/§7.2.5 limit (AV&PK).
F<1GHz:
§15.209/87.2.5 limit (QP).
1228%3% F=1GHz & out-restricted:
5470-5725 ) <-27dBm/MHz PK e.i.r.p. (exl. 5.47-
15.407(b)(7) 5 795 GH
15.209 : 2.
' F21GHz & in-restricted:
§15.209/8§7.2.5 limit (AV&PK).
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: Test :
Test Item Band FCC Rule Requirements Result Verdict
Band 5150-5250
. 5250-5350 | 15.209 Clause 4.9 | Pass
Edge(Radiated) 5470-5725
AC Power Line 5150-5250
Conducted 5250-5350 | 15.207 Clause 4.2 | Pass
Emissions 5470-5725
Frequency 5150-5250 Clause
- 5250-5350 | 15.209 Pass
Stability 5470-5725 4.10
Channel Move Time:10 Seconds
Dynamic 47 CFR Part Transmission Time: milliseconds + an
Frequency gi?gg?gg 15, Subpart E | aggregate of 60 milliseconds over C!lalljie Pass
Selection ) 15.407 remaining 10 second period. :
Non-occupancy period: Minimum 30
minutes

R &
L, Inspection & Testing

Services &5
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3 General Information

3.1 Client Information

Applicant: Sony Mobile Communications, Inc.

Address of Applicant: 4-12-3 Higashi-shinagawa, Shinagawa-ku, Tokyo, 140-0002, Japan

Manufacturer: Sony Mobile Communications, Inc.

Address of Manufacturer: 4-12-3 Higashi-shinagawa, Shinagawa-ku, Tokyo, 140-0002, Japan

3.2 Test Location

Company: SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch
. No. 1 Workshop, M-10, Middle section, Science & Technology Park,
Address: :
Shenzhen, Guangdong, China
Post code: 518057
Telephone: +86 (0) 755 2601 2053
Fax: +86 (0) 755 2671 0594
E-mail: ee.shenzhen@sgs.com

3.3 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
competence in the field of testing.

¢ A2LA (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
Interference 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.
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3.4 General Description of EUT
EUT Description: GSM/WCDMA/LTE Phone with BT, DTS/UNII a/b/g/n, GPS and NFC
Trade Mark: Sony
HW Version: A
SW Version: 0.96
S/N: HQ699U4688
X] 802.11a (20 MHz channel bandwidth) ;
IEEE 802.11 WLAN Mode [X] 802.11n (20 MHz channel bandwidth);
Supported: [X] 802.11n (40 MHz channel bandwidth);
5150MHz to 5250MHz
Operation Frequency: 5250MHz to 5350MHz
5470MHz to 5725MHz
Type of Modulation: OFDM
DFS mode: [IMaster [] Slave with radar detection [X]Slave without radar detection
Sample Type: X Portable Device, [ JModule
Antenna Type: [] External, [X] Integrated
Antenna Ports X Ant1, [ ]Ant2,[]Ant3
X SISO (for 802.11a/n/ac),
S S ] MIMO (for 802.11n/ac)
] Diversity (for 802.11a) : Tx & Rx
Antenna Gain: -0.43dBi,
Power Supply [ AC/DC Adapter; X Battery;[ 1 PoE:; [ ] Other:
Commercial Name:UCH20
i Type Number: AC-0061-US
Commercial Name:UCB20
UEECeEE Type Number:Al-0160
Commercial Name:MH410C
ezl Type Number:AG-1100
Remark:

In FCC 15.31, for each band in which the device can be operated with the device operating at the number of
frequencies in each band specified in the following table, and the selected channel to perform the test as below:

Freque_ncy Range of Operatlo_n Number of Measurement Location of Measurement

Operating Frequency Range (in . : . .
Frequencies Required Frequency in Band of Operation

each Band)

1 MHz or less 1 centre

1 MHz to 10 MHz 2 1 near high end, 1 near low end

Greater than 10 MHz 3 1 near high end, 1 near centre
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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
Modulation Data Rate
802.11a 6Mbps
802.11n HT20 MCSO0
802.11n HT40 MCSO0
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3.5 Test Environment and Mode

Operating Environment:

Temperature: 25.0°C

Humidity: 55 % RH

Atmospheric Pressure: 101.32 KPa

Test mode:

Transmitting mode: Keep the EUT in transmitting mode with all kind of modulation and all kind of

data rate.

4 Test results and Measurement Data

4.1 Antenna Requirement

Test Requirement: ‘ 47 CFR Part 15 Section 15.203

The antenna is integrated antenna and no consideration of replacement. The best case gain of the antenna is|
-0.43dBi.

4.2 AC Power Line Conducted Emissions

Test Requirement: 47 CFR Part 15 Section 15.407(b)
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
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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

80cm

AC Mains [~

<+ LISN1 LISN2

Ground Reference Plane

Exploratory Test Mode: | Transmiting with all kind of modulations, data rates at lowest, middle and
highest channel.

Final Test Mode: Through Pre-scan, find the 6Mbps of rate of 802.11a 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

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.
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Level[dBuVv]
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o QP Detector

— AV Limit

—PK

— AV

Frequency[Hz]

10M

30M

1 0.1770 52.58 10.10 64.63 12.05 PK
2 0.1860 28.94 10.10 54.21 25.27 AV
3 0.6315 25.19 10.10 46.00 20.81 AV
4 1.1580 35.53 10.10 56.00 20.47 PK
5 2.0715 23.63 10.10 46.00 22.37 AV
6 2.0715 35.77 10.10 56.00 20.23 PK
7 7.3140 41.64 10.10 60.00 18.36 PK
8 9.3030 29.66 10.10 50.00 20.34 AV
9 15.7560 47.59 10.11 60.00 1241 PK
10 15.8100 34.22 10.11 50.00 15.78 AV
11 24.0090 49.04 10.11 60.00 10.96 PK
12 24.1530 35.43 10.11 50.00 14.57 AV
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Neutral Line:
90

80

70

60|

4 5
50 '\\ i 12

40

Level[dBuVv]

30

20

1%0k ™ 10M 30M
Frequency[Hz]
— QP Limit — AVLimt —PK —AV
o QP Detector

1 0.1500 55.35 10.10 66.00 10.65 PK
2 0.1815 32.78 10.10 54.42 21.64 AV
3 0.6270 26.43 10.10 46.00 19.57 AV
4 0.6270 36.10 10.10 56.00 19.90 PK
5 1.9500 26.68 10.10 46.00 19.32 AV
6 2.0130 39.50 10.10 56.00 16.50 PK
7 6.6975 41.97 10.10 60.00 18.03 PK
8 9.2580 28.42 10.10 50.00 21.58 AV
9 13.6230 32.42 10.11 50.00 17.58 AV
10 13.6365 45.63 10.11 60.00 14.37 PK
11 24.1125 34.06 10.11 50.00 15.94 AV
12 24.3195 49.83 10.11 60.00 10.17 PK
Remarks:

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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Duty Cycle

Test Results

Report No.: ZR/2019/A000303
Page:

13 of 154

Test Mode TX Freq. [MHZ] Duty cycle [%]
11A Ant 1: CH36 95.77
11N20 Ant 1: CH36 95.47
11N40 Ant 1: CH38 88.36

43.1

4311
43.1.1.111A

Att
SGL

Test Plots

ANT1

Spectrum |

=)

Ref Level 30.00 dBm

Offset 2.00 dB6 @ RBW 1 MHz
45 dB @ SWT S5ms @ VBW 1 MHz

@ 1Rm Max

20 dBm

D2[1] 0.53 dB

1.44100 ms

10 dBm

-1.21dBm
800.00 ps

M1[1]

pog ) "

|

s L i PR T [T

-10 dBm

-20 dBm

-30 dBm

-40 dBrm

-50 dBm

-60 dBm

CF 5.18 GHz

1001 pts 500.0 ps/

Marker

X-value | Y-value | Function Function Result |

M1
D1
D2

Type | Ref | Trc |
1

M1 1
M1 1

-1.21 dBm
1.38 ms 0.65 dB
1,441 ms 0.53 dB

800.0 ps

L

1 J

Ready

Date: 22.0CT.2019 22:16:40

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at http://www.sgs. comlanITarms and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification and Junsdlctlon 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
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,

or email: CN.Doccheck@sgs.com
No.1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, China 518057  t (86-755) 26012053 f (86-755) 26710594 ~ www.sgsgroup.com.cn
t (86-755) 26012053 f (86-755)26710594  sgs.china@sgs.com

HE - R - BEEREM-106—S B HB4R: 518057
T
Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen
Branch

Report No.: ZR/2019/A000303
Page: 14 of 154

4.3.1.1.2 11N20

Spectrum | u%-"

Ref Level 30,00 dBm Offset 2,00 dB @ RBW 1 MHz
Att 45 dB @ SWT Ems & VBW 1 MHz
SGL

@ 1Rm Max

D2[1] ~0.08 dB
1.34600 ms

20 dBm
m M1[1] -1.42 dBm
10 dom 815.00 ps

M1 N )
-10 dBm

-20 dBm

-30 dBm

-40 dBm T L" t

-50 dBm

-60 dBm

CF 5.18 GHz 1001 pts
Marker

Typel Ref | Trc | X-value | Y-value | Function | Function Result ]
M1 | 1 815.0 ps | -1.42 dBm
D1 M1 1 1.285 ms -0.50 dB |
D2 M1 1 1.346 ms -0.08 dB

L H J Ready

Date: 22 OCT.2019 22:15:47

4.3.1.1.3 11N40

Spectrum | ué:

Ref Level 30.00 dBm Offset 2.00 dB6 @ RBW 3 MHz
Att 45 dB @ SWT Ims @ YBW 3 MHz
SGL

@ 1Rm Max

500.0 ps/

D2[1] 0.73 dB

696.00 ps
20 deém M1[1] -0.65 dBm
10 dem 1.06500 ms

M1

g TSP ATPI IR NPT - URTTITR I UL L LEr ] NPOPPUTON PO RN Skttt
JBLetBvie s Hrppdtions 5 g i I

H t AFVI e L + el
-10 dBm

-20 dBm

-30 dBm

-40 dBrm

-50 dBm

-60 dBm

CF 5.19 GHz 1001 pts
Marker

Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 1.065 ms -0.65 dBm
D1 M1 1 615.0 ps 0.87 dB
D2 M1 1 696.0 ps 0.73 dB

L H ] Ready

Date: 22.0CT.2019 22:14:36

300.0 ps/
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4.4 Maximum Conducted Output Power

Test Requirement: 47 CFR Part 15 Section 15.407(a)
Test Method: ANSI C63.10: 2013 clause 11.9.2.3.2
Test Setup:

Power

Meter

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 that

6Mbps of rate is the worst case of 802.11a (HT20);
MCSO of rate is the worst case of 802.11n (HT20);
MCSO of rate is the worst case of 802.11n (HT40);
Only the worst case is recorded in the report.

Limit: Frequency Band Limit
5150-5250MHz Not exceed 250mW (24dBm)
5250-5350MHz The lesser of 250mW(24dBm) or 11+ 10logB
5470-5725MHz The lesser of 250mW(24dBm) or 11+ 10logB
*Where B is the 26dB emission bandwidth in MHz

Test Results: Pass
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44.1 Test Results for Conducted Output Power
Meas. Level Meas. Level
Test Mode st Fre[&“Hez’}cy Antenna (Cond.) (EIRP.) Verdict
[dBm] [dBm]

36 5180 ANT 1 14.89 14.46 PASS

48 5240 ANT 1 14.47 14.04 PASS

11A20 52 5260 ANT 1 14.49 14.06 PASS
64 5320 ANT 1 14.93 14.50 PASS

100 5500 ANT 1 14.54 14.11 PASS

140 5700 ANT 1 14.56 14.13 PASS

36 5180 ANT 1 14.86 14.43 PASS

48 5240 ANT 1 14.74 14.31 PASS

11N20 52 5260 ANT 1 14.82 14.39 PASS
64 5320 ANT 1 14.94 14.51 PASS

100 5500 ANT 1 14.83 14.40 PASS

140 5700 ANT 1 14.85 14.42 PASS

38 5190 ANT 1 14.84 14.41 PASS

46 5230 ANT 1 14.94 14.51 PASS

11N40 54 5270 ANT 1 14.46 14.03 PASS
62 5310 ANT 1 14.42 13.99 PASS

102 5510 ANT 1 14.96 14.53 PASS

134 5670 ANT 1 14.31 13.88 PASS
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45 26dB Emission Bandwidth

Test Requirement: 47 CFR Part 15 Section 15.407(a)
Test Method: ANSI C63.10: 2013
Test Setup:
Spectrum Analyzer
|
Adad OO0
|
— 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

6Mbps of rate is the worst case of 802.11a (HT20);
MCSO of rate is the worst case of 802.11n (HT20);
MCSO of rate is the worst case of 802.11n (HT40);
Only the worst case is recorded in the report.

Limit: No restriction limits

Test Results: Pass
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45.1 Test Results for 26dB Emission Bandwidth
26dB
Test Mode Test Channel | F'€quency | Antenna | o .. .on Bandwidth | Verdict
[MHz] Port
[MHZz]
36 5180 ANT 1 20.01 PASS
48 5240 ANT 1 20.19 PASS
11A20 52 5260 ANT 1 20.34 PASS
64 5320 ANT 1 20.01 PASS
100 5500 ANT 1 20.16 PASS
140 5700 ANT 1 20.19 PASS
36 5180 ANT 1 20.61 PASS
48 5240 ANT 1 20.58 PASS
11IN20 52 5260 ANT 1 20.52 PASS
64 5320 ANT 1 20.52 PASS
100 5500 ANT 1 20.52 PASS
140 5700 ANT 1 20.46 PASS
38 5190 ANT 1 40.44 PASS
46 5230 ANT 1 40.8 PASS
11N40 54 5270 ANT 1 40.8 PASS
62 5310 ANT 1 40.98 PASS
102 5510 ANT 1 40.74 PASS
134 5670 ANT 1 40.74 PASS
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45.2 Plots for 26dB Emission Bandwidth
452.1 11A20 36 ANT 1

Spectrum :%J

Ref Level 12.00 dBm Offset 2.00 dB @ RBW 300 kHz

jo Att 20 dB @ SWT 10ms @ VBW 1MHz Mode Auto Sweep
SGL Count 100/100
@ 1Pk Max
T M1[1] 4.27 dBm

5.1789810 GHz|
0 dBm N MWM Mot -22.04 dBm
/M 5.1700100 GHz
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w

-50 dBm
-60 dBm
-70 dBm
-80 dBm
Start 5.165 GHz 1001 pts Stop 5.195 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.178981 GHz | 4,27 dBm
M2 1 5.17001 GHz -22.04 dBm
M3 1 5.19002 GHz -22.24 dBm
l ) J G e

Date: 22.0CT.2019 20:34:48
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45.2.2 11A20_48 ANT 1

Spectrum :%-1

Ref Level 12.00 dBm Offset 2,00 dB @ RBW 300 kHz

o Att 20 dB & SWT 10ms @ VBW 1 MHz Mode Auto Sweep
SGL Count 100/100
@ 1Pk Max
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5.2409590 GHz
0 dBm bt Byttt ity 23.68 dBm|
5.2299800 GHz|
-10 dBm T

20 dBm Mﬁﬁw M‘n

D1 -22%07 dBm

-30 dBm y

-50 dBm

e

| 4]

-60 dBm

-70 dBm

-80 dBm
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Marker
Type | Ref | Trl:] X-value | Y-value | Function Function Result |
M1 1 5.240959 GHz | 3,39 dBm
M2 1 5.22998 GHz -23.68 dBm
M3 1 5.25017 GHz -25.30 dBm
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45.2.3 11A20_52 ANT 1

Spectrum :%-1

Ref Level 12.00 dBm Offset 2,00 dB @ RBW 300 kHz

o Att 20 dB @ SWT 10ms @ VBW 1MHz Mode Auto Sweep
SGL Count 100/100
@ 1Pk Max
W1 M1[1] 3.38 dBm
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Marker

Type | Ref | Trl:] X-value | Y-value | Function Function Result |

M1 1 5.258352 GHz | 3,38 dBm
M2 1 5.24983 GHz -23.45 dBm
M3 1 5.27017 GHz -25.59 dBm
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45.2.4 11A20_64 ANT 1

Spectrum :%-1

Ref Level 12,00 dém  Offset 2.00 dB & RBW 300 kHz

o Att 20 dB & SWT 10ms @ VBW 1 MHz Mode Auto Sweep
SGL Count 100/100

@ 1Pk Max

T M1[1] 3.93 dBm
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Marker
Type | Ref | Trl:] X-value | Y-value | Function Function Result |
M1 1 5.319131 GHz | 3,93 dBm
M2 1 5.30998 GHz -22.15 dBm
M3 1 5.32999 GHz -22.28 dBm
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45.2.5 11A20_100 ANT 1

Spectrum :%-1

Ref Level 12.00 dBm Offset 2,00 dB @ RBW 300 kHz

o Att 20 dB @ SWT 10ms @ VBW 1MHz Mode Auto Sweep
SGL Count 100/100

@ 1Pk Max

T M1[1] 4.14 dBm
5.4982620 GHz

0 dBm ot M2[1] 22.10 dBm
/’w 5.4899800 GHz|

-10 dBm i

-20 dBrm—j
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-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 5.485 GHz 1001 pts Stop 5.515 GHz
Marker
Type | Ref | Trl:] X-value | Y-value | Function Function Result |
M1 1 5.498262 GHz | 4,14 dBm
M2 1 5.48998 GHz -22.10 dBm
M3 1 5.51014 GHz -23.75 dBm
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45.2.6 11A20_140 ANT 1

Spectrum :%-1

Ref Level 12.00 dBm Offset 2,00 dB @ RBW 300 kHz

o Att 20 dB & SWT 10ms @ VBW 1 MHz Mode Auto Sweep
SGL Count 100/100
@ 1Pk Max
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Marker
Type | Ref | Trl:] X-value | Y-value | Function Function Result |
M1 1 5.701948 GHz | 3,80 dBm
M2 1 5.68992 GHz -23.41 dBm
M3 1 5.71011 GHz -23.65 dBm
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4527 11N20_36 ANT 1

Spectrum :%-1

Ref Level 12.00 dBm Offset 2,00 dB @ RBW 300 kHz

o Att 20 dB @ SWT 10ms @ VBW 1MHz Mode Auto Sweep
SGL Count 100/100

@ 1Pk Max

e M1[1] 1.91 dBm
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Marker
Type | Ref | Trl:] X-value | Y-value | Function Function Result |
M1 1 5.180959 GHz | 1,91 dBm
M2 1 5.16965 GHz -24.53 dBm
M3 1 5.19026 GHz -25.30 dBm
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45.2.8 11IN20_48 ANT 1

Spectrum :%-1

Ref Level 12.00 dBm Offset 2,00 dB @ RBW 300 kHz
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Marker

Type | Ref | Trl:] X-value | Y-value | Function Function Result |
M1 1 5.241019 GHz | 2,00 dBm
M2 1 5.22971 GHz -25.69 dBm
M3 1 5.25029 GHz -24.15 dBm
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45.2.9 11IN20_52 ANT 1
Spectrum [u?]

Ref Level 12.00 dBm Offset 2,00 dB @ RBW 300 kHz
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SGL Count 100/100
@ 1Pk Max
M1[1] 1.60 dBm
M1

9.2608990 GHz

0dbm i ol 24.59 dBm
W 5.2497400 GHz|

-10 dBm

-20 dBm ey \‘\%_
\

D1 -2¥%.396 dBm

-30 dém )fr \‘
-40 dBm : g

-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 5.245 GHz 1001 pts Stop 5.275 GHz

Marker

Type | Ref | Trl:] X-value | Y-value | Function Function Result |

M1 1 5.260899 GHz | 1,60 dBm
M2 1 5.24974 GHz -24.59 dBm
M3 1 5.27026 GHz -25.26 dBm
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Spectrum :%-1
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o Att 20 dB & SWT 10ms @ VBW 1 MHz Mode Auto Sweep
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Type | Ref | Trl:] X-value | Y-value | Function Function Result |
M1 1 5.321528 GHz | 2,98 dBm
M2 1 5.30968 GHz -24.18 dBm
M3 1 5.3302 GHz -23.38 dBm
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M1 1 5.498501 GHz | 2,56 dBm
M2 1 5.48968 GHz -25.05 dBm
M3 1 5.5102 GHz -23.77 dBm
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45.2.12 11N20_140 ANT 1
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Marker
Type | Ref | Trl:] X-value | Y-value | Function Function Result |
M1 1 5.700989 GHz | 2,20 dBm
M2 1 5.68977 GHz -25.44 dBm
M3 1 5.71023 GHz -25.07 dBm
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45.2.13 11N40_38 ANT 1

Spectrum :%-1

Ref Level 12.00 dBm Offset 2,00 dB8 @ RBW 500 kHz
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SGL Count 100/100
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Marker

Type | Ref | Trl:] X-value | Y-value | Function Function Result |

M1 1 5.192098 GHz | 1,74 dBm
M2 1 5.16978 GHz -24.94 dBm
M3 1 5.21022 GHz -24.85 dBm
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45.2.14 11IN40_46 ANT 1

Spectrum :%-1

Ref Level 12.00 dBm Offset 2,00 dB8 @ RBW 500 kHz

o Att 20 dB & SWT 10ms @ VBW 2 MHz Mode Auto Sweep
SGL Count 100/100
@ 1Pk Max
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Marker

Type | Ref | Trl:] X-value | Y-value | Function Function Result |

M1 1 5.228621 GHz | 1,57 dBm
M2 1 5.20954 GHz -25.34 dBm
M3 1 5.25034 GHz -26.76 dBm
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45.2.15 11IN40_54 ANT 1
Spectrum [u?]

Ref Level 12.00 dBm Offset 2,00 dB8 @ RBW 500 kHz

o Att 20 dB @ SWT 10ms @ VBW 2 MHz Mode Auto Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] 1.41 dBm
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Marker

Type | Ref | Trl:] X-value | Y-value | Function Function Result |

M1 1 5.274915 GHz | 1,41 dBm
M2 1 5.24954 GHz -24.88 dBm
M3 1 5.29034 GHz -26.06 dBm
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Ref Level 12.00 dBm Offset 2,00 dB8 @ RBW 500 kHz
o Att 20 dB @ SWT 10 ms @ YBW 2 MHz
SGL Count 100/100

Mode Auto Sweep
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Type | Ref | Trl:] X-value | Y-value | Function

Function Result |

1,51 dBm
-25.54 dBm
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M3 1 5.3304 GHz -25.45 dBm
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45.2.18 11N40_134 ANT 1

Spectrum ué-l

Ref Level 12.00 dBm Offset 2,00 dB @ RBW 500 kHz

o Att 20 dB & SWT 10ms @ VBW 2 MHz Mode Auto Sweep
SGL Count 100/100
@ 1Pk Max
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Type | Ref | Tr:] X-value Y-value | Function Function Result |
M1 1 5.672098 GHz 1,48 dBm
M2 1 5.6496 GHz -25.22 dBm
M3 1 5.69034 GHz -25.49 dBm
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4.6 99% Occupied Bandwidth

Test Requirement: 47 CFR Part 15 Section 15.407(e)
Test Method: ANSI C63.10: 2013
Test Setup: Spectrum Analyzer
o Y s o
A~ OO
o Y s o
= 522 E.U.T

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

6Mbps of rate is the worst case of 802.11a (HT20);
MCSO of rate is the worst case of 802.11n (HT20);
MCSO of rate is the worst case of 802.11n (HT40);
Only the worst case is recorded in the report.

Test Results: Pass
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4.6.1 Test Results for 99% Occupied Bandwidth

Test Frequenc Antenna Occupied Bandwidth .
stz Channel [E/IHZ] g Port P [MHz] el
36 5180 ANT 1 16.6334 PASS
48 5240 ANT 1 16.6334 PASS
11A20 52 5260 ANT 1 16.6633 PASS
64 5320 ANT 1 16.6334 PASS
100 5500 ANT 1 16.6933 PASS
140 5700 ANT 1 16.6933 PASS
36 5180 ANT 1 17.6523 PASS
48 5240 ANT 1 17.6523 PASS
11N20 52 5260 ANT 1 17.6823 PASS
64 5320 ANT 1 17.6823 PASS
100 5500 ANT 1 17.6523 PASS
140 5700 ANT 1 17.6823 PASS
38 5190 ANT 1 36.0839 PASS
46 5230 ANT 1 36.1439 PASS
11N40 54 5270 ANT 1 36.1439 PASS
62 5310 ANT 1 36.2038 PASS
102 5510 ANT 1 36.2038 PASS
134 5670 ANT 1 36.1439 PASS
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Plots for 99% Occupied Bandwidth

11A20_36 ANT 1
Spectrum [u?]

Ref Level 30.00 dBm Offset 2.00 dB @ RBW 300 kHz

Att 45 dB @ SWT 10ms & YBW 1MHz Mode Auto Sweep
SGL Count 100/100
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11A20 48 ANT 1
Spectrum [@]

Ref Level 30.00 dBm Offset 2.00 dB @ RBW 300 kHz

Att 45 dB @ SWT 10ms & YBW 1MHz Mode Auto Sweep
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11A20_52 ANT 1
Spectrum [@]

Ref Level 30.00 dBm Offset 2.00 dB @ RBW 300 kHz
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4.6.2.4 11A20_64 ANT 1

Spectrum :%-1
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4.7 Maximum Power Spectral Density
Test Requirement: 47 CFR Part 15 Section 15.407(a)
Test Method: ANSI C63.10: 2013
Test Setup:
Spectrum Analyzer
o Y s o
A~ OO
o Y s o
— oo E.U.T

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

6Mbps of rate is the worst case of 802.11a (HT20);
MCSO of rate is the worst case of 802.11n (HT20);
MCSO of rate is the worst case of 802.11n (HT40);
Only the worst case is recorded in the report.

Limit; Frequency Band Limit
5150-5250MHz The power spectral density less than 11dBm/1MHz
5250-5350MHz The power spectral density less than 11dBm/1MHz
5470-5725MHz The power spectral density less than 11dBm/1MHz
Test Results: Pass
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4.7.1 Test Results For Power Density

Test Mode Cl'-lr:r?rflel FrTI(\]AL:_'eZ?cy AnPtg:itna Meas. Level (Cond.) Unit Verdict
36 5180 ANT 1 2.33 dBm/MHz | PASS

48 5240 ANT 1 2.16 dBm/MHz | PASS

11A20 52 5260 ANT 1 1.92 dBm/MHz | PASS
64 5320 ANT 1 2.23 dBm/MHz | PASS

100 5500 ANT 1 2.70 dBm/MHz | PASS

140 5700 ANT 1 1.83 dBm/MHz | PASS

36 5180 ANT 1 0.47 dBm/MHz | PASS

48 5240 ANT 1 0.36 dBm/MHz | PASS

11N20 52 5260 ANT 1 0.60 dBm/MHz | PASS
64 5320 ANT 1 1.58 dBm/MHz | PASS

100 5500 ANT 1 1.02 dBm/MHz | PASS

140 5700 ANT 1 1.32 dBm/MHz | PASS

38 5190 ANT 1 -1.72 dBm/MHz | PASS

46 5230 ANT 1 -2.18 dBm/MHz | PASS

11N40 54 5270 ANT 1 -2.06 dBm/MHz | PASS
62 5310 ANT 1 -1.93 dBm/MHz | PASS

102 5510 ANT 1 -1.95 dBm/MHz | PASS

134 5670 ANT 1 -2.24 dBm/MHz | PASS
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4.7.2.18 11N40_134 ANT 1

Spectrum ué-l

Ref Level 30.00 dBm Offset 2.00 dB & RBW 1 MHz
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urious Emission (Radiated)

Test Requirement:

47 CFR Part 15 Section 15.407(b)

Test Method:

ANSI C63.10: 2013

Test Site:

Measurement Distance: 3m or 10m (Semi-Anechoic Chamber)

Test Setup:

Antenna Tower

Controller

Figure 1. 30MHz to 1GHz Figure 2. Above 1 GHz

Test Procedure:

a. For below 1GHz test, the EUT was placed on the top of a rotating table 0.8
meters above the ground at a 3 or 10 meter semi-anechoic camber. The
table was rotated 360 degrees to determine the position of the highest
radiation.

b. For above 1GHz test, 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.

c. The EUT was set 3 or 10 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna
tower.

d. 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.

e. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured;
(2) Set RBW=100 kHz for f < 1 GHz; VBW = RBW,; Sweep = auto;
Detector function = peak;

Trace = max hold;

(3) Set RBW =1 MHz, VBW= 3MHz for f = 1 GHz for peak measurement.
For average measurement:

* VBW = 10 Hz, when duty cycle is no less than 98 percent.

* VBW = 1T, when duty cycle is less than 98 percent where T is the
minimum transmission duration over which the transmitter is on and is
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transmitting at its maximum power control level for the tested mode of
operation.

f. 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 O degrees to 360 degrees to find the
maximum reading.

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

h. Test the EUT in the outermost channels.

i. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is worse
case.

j- Repeat above procedures until all frequencies measured was complete.

Exploratory Test Mode; Transmitting with all kind of modulations, data rates.

Final Test Mode: Through Pre-scan, find the 6Mbps of rate is the worst case of 802.11a (HT20);
MCSO of rate is the worst case of 802.11n (HT20);
MCSO of rate is the worst case of 802.11n (HT40);

For below 1GHz, through Pre-scan, find the 1Mbps of rate of 802.11a 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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4.8.1 Radiated emission below 1GHz
30MHz~1GHz (QP)
Test mode: | Transmitting Vertical
120 FCC PART15E
110
100
a0
80
E 70
3
E G0
40 I :
30 " ms
20 belmitty
! 2 : 5 I
10 mw e A’Ev. | A R W
ZSDM ‘ 100M I 1G
—— QP Limit — Vertical PK Frequency[Hz]
© QP Detector
1 31.9410 14.63 -33.03 40.00 25.37 100 167 PK Vertical
2 49.8949 11.16 -30.36 40.00 28.84 100 277 PK Vertical
3 79.9800 14.31 -36.15 40.00 25.69 200 123 PK Vertical
4 95.9930 18.69 -32.71 43.50 24.81 100 180 PK Vertical
5 195.9530 12.92 -31.61 43.50 30.58 100 173 PK Vertical
6 974.2821 27.94 -15.14 54.00 26.06 100 275 PK Vertical
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Test mode: Transmitting Horizontal
120 FCC PART15 E
110
100
90
80
g 70
% 60
40 [
30 . -
20 ; 3
1ol T NS O = Sttt
ZSDM 100M 1G
— QP Limit —— Harizontal PK Frequency[Hz]
© QP Detector
1 37.7639 16.48 -32.06 40.00 23.52 200 20 PK Horizontal
2 62.5113 14.32 -32.51 40.00 25.68 200 20 PK Horizontal
3 96.9635 15.20 -32.54 43.50 28.30 200 50 PK Horizontal
4 213.9070 13.35 -30.87 43.50 30.15 100 140 PK Horizontal
5 464.2921 19.95 -24.13 46.00 26.05 100 82 PK Horizontal
6 965.5478 28.18 -15.27 54.00 25.82 100 263 PK Horizontal
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48.2 Transmitter emission above 1GHz
4.8.2.1 11A20_36 ANT 1_Vertical
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1G 2G 3G 4G 6G 8G 18G
— PK Limit — AV Limit — Vertical PK FrequantyEizly
% PK Detector # RMS Detector
1 6829.8915 53.86 12.13 74.00 20.14 150 249 PK Vertical
2 6900.9951 44.57 12.40 54.00 9.43 150 162 AV Vertical
3 10360.0000 39.03 -5.35 54.00 14.97 150 168 AV Vertical
4 10360.0000 50.10 -5.35 74.00 23.90 150 168 PK Vertical
5 15540.0000 52.04 -3.26 74.00 21.96 150 221 PK Vertical
6 15540.0000 40.61 -3.26 54.00 13.39 150 221 AV Vertical
7 17611.1306 47.41 1.34 54.00 6.59 150 18 AV Vertical
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4.8.2.2

11A20_44 ANT 1_Vertical
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— PK Limit — AV Limit — Vertical PK +requantyiizl/
# PK Detector # RMS Detector
1 6946.2973 44.84 12.57 54.00 9.16 150 18 PK Vertical
2 6998.1999 55.21 12.76 74.00 18.79 150 76 AV Vertical
3 10440.0000 40.00 -4.92 54.00 14.00 150 168 AV Vertical
4 10440.0000 51.63 -4.92 74.00 22.37 150 217 PK Vertical
5 15660.0000 52.06 -3.54 74.00 21.94 150 118 PK Vertical
6 15660.0000 40.37 -3.54 54.00 13.63 150 317 AV Vertical
7 17993.9497 47.94 -0.40 54.00 6.06 150 317 AV Vertical
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