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4  Test Summary

Test Item Section in CFR 47 Result
Antenna requirement 15.203 Pass
AC Power Line Conducted Emission 15.207 Pass
Conducted Peak Output Power 15.407(a)(3) Pass
Channel Bandwidth 15.407(e) Pass
Power Spectral Density 15.407(a)(3) Pass
Band Edge 15.407(b)(4) Pass
Spurious Emission 15.205/15.209/15.407(b)(4) Pass
Frequency Stability 15.407(g) Pass
Remarks:
1. Pass: The EUT complies with the essential requirements in the standard.
2. Test according to ANSI C63.10:2013.
4.1 Measurement Uncertainty
Test Item Frequency Range Measurement Uncertainty Notes
Radiated Emission 9kHz ~ 30MHz + 4.34dB (1)
Radiated Emission 30MHz ~ 1000MHz +4.24dB (2)
Radiated Emission 1GHz ~ 40GHz + 4.68dB (1)
AC Power Line Conducted 0.15MHz ~ 30MHz + 3.450B L
Emission

Note (1): The measurement uncertainty is for coverage factor of k=2 and a level of confidence of 95%.
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General Information

General Description

of EUT

Product Name:

ATSC 4 tuner Streamer

Model No.:

Tablo Quad, Tablo Quad HDD

Model No.:

Tablo Quad

Remark: All above models are identical in the same PCB layout, interior structure and electrical circuits.
The differences are color an

d model name for commercial purpose.

Serial No.:

GI-Q03145749

Hardware Version:

ATSC-MPEG-14G-VER1.0

Software Version:

2.2.25 1829718

Test sample(s) ID:

GTS201812000130-1

Sample(s) Status:

Engineer sample

Operation Frequency:

802.11a/802.11n(HT20)/802.11ac(HT20): 5745MHz ~ 5825MHz
802.11n(HT40)/ 802.11ac(HT40): 5755MHz ~ 5795MHz
802.11ac(HT80): 5775MHz

Channel numbers:

802.11a/802.11n(HT20)/802.11ac(HT20): 5
802.11n(HT40)/ 802.11ac(HT40): 2
802.11ac(HT80): 1

Channel bandwidth:

802.11a/802.11n(HT20)/802.11ac(HT20) : 20MHz
802.11n(HT40)/802.11ac(HT40) : 40MHz
802.11ac(HT80): 80MHz

Modulation technology:

Orthogonal Frequency Division Multiplexing (OFDM)
MIMO: 802.11n/ac

SISO: 802.11a
Antenna Type: Integral Antenna
Antenna gain: ANT 1: 6dBi

ANT 2: 6dBi
Power supply: Adapter 1:

Model: TEKA024-1202000UK

Input: AC100-240V, 50/60Hz, 0.7A MAX
Output: DC 12V, 3A

Or Adapter 2:
Model:FJ-SW126G1202000U

Input: AC100-240V, 50/60Hz, 0.6A Max
Output: DC 12V, 2000mA

All adapters have been test only the worst case adapter 1 report.

NOTE:
All transmit signals are completely uncorrelated with each other,
Directional gain = G ANT
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Operation Frequency each of channel

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
149 5745MHz 151 5755MHz 153 5765MHz 155 5775MHz
157 5785MHz 159 5795MHz 161 5805MHz 163 5815MHz
165 5825MHz

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:

Frequency (MHz)

Test channel

802.11 a/n/ac(HT20)

802.11 n/ac(HT40)

802.11ac(HT80)

Lowest channel 5745 5755
Middle channel 5785 5775
Highest channel 5825 5795
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5.2 Test mode

Transmitting mode Keep the EUT in continuously transmitting mode

Remark: During the test, the test voltage was tuned from 85% to 115% of the nominal rated supply
voltage, and found that the worst case was under the nominal rated supply condition. So the report
just shows that condition’s data. (Dutycycle>98%)

We have verified the construction and function in typical operation. All the test modes were carried out
with the EUT in transmitting operation, which was shown in this test report and defined as follows:

Per-scan all kind of data rate in lowest channel, and found the follow list which it was worst case.

Mode Data rate
802.11a 6Mbps
802.11n/ac(HT20) 6.5Mbps
802.11n/ac(HT40) 13Mbps

802.11ac(HT80) 29.3Mbps

5.3 Description of Support Units

None.

5.4 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
e FCC —Registration No.: 381383

Global United Technology Services Co., Ltd., Shenzhen EMC Laboratory 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 files. Registration 381383.

e Industry Canada (IC) —Registration No.: 9079A-2

The 3m Semi-anechoic chamber of Global United Technology Services Co., Ltd. has been registered by
Certification and Engineering Bureau of Industry Canada for radio equipment testing with Registration
No.: 9079A-2.

e NVLAP (LAB CODE:600179-0)

Global United Technology Services Co., Ltd., is accredited by the National Voluntary Laboratory
Accreditation Program (NVLAP). LAB CODE:600179-0

e CNAS (No. CNAS L5775)

CNAS has accredited Global United Technology Services Co., Ltd., to ISO/IEC 17025:2017 General
Requirements for the Competence of Testing and Calibration Laboratories (CNAS-CLO01 Accreditation
Criteria for the Competence of Testing and Calibration Laboratories) for the competence in the field of
testing.

5.5 Test Location

All tests were performed at:

Global United Technology Services Co., Ltd.

No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China

Tel: 0755-27798480

Fax: 0755-27798960
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5.6 Additional Instructions

Test Software Special test command provided by manufacturer

Power level setup Default
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6 Test Instruments list

Radiated Emission:

Item Test Equipment Manufacturer Model No. InvEr;t.ory (nfs]l_'gg_tjy) iiﬁ:%?y?)e
1 | 3mSemi- Anechoic ZhongYu Electron | 9.2(L)*6.2(W)* 6.4(H) | GTS250 | July. 032015 | July. 02 2020

Chamber
2 Control Room ZhongYu Electron 6.2(L)*2.5(W)* 2.4(H) | GTS251 N/A N/A
3 EMI Test Receiver Rohde & Schwarz ESU26 GTS203 | June. 27 2018 |June. 26 2019
4 BiConiLog Antenna Mégg\gfgff:gﬁm VULB9163 GTS214 | June. 27 2018 |June. 26 2019
5 vlj:\lj:;zisfiifn Mzggvgfgff:gﬁm BBHA 9120 D GTS208 | June. 27 2018 |June. 26 2019
6 Horn Antenna ETS-LINDGREN 3160 GTS217 | June. 27 2018 |June. 26 2019
7 EMI Test Software AUDIX E3 N/A N/A N/A
8 Coaxial Cable GTS N/A GTS213 | June. 27 2018 |June. 26 2019
9 Coaxial Cable GTS N/A GTS211 | June. 27 2018 |June. 26 2019
10 Coaxial cable GTS N/A GTS210 | June. 27 2018 |June. 26 2019
11 Coaxial Cable GTS N/A GTS212 | June. 27 2018 |June. 26 2019
12 | Amplifier(100kHz-3GHz) HP 8347A GTS204 | June. 27 2018 |June. 26 2019
13 | Amplifier(2GHz-20GHz) HP 84722A GTS206 | June. 27 2018 |June. 26 2019
14 | Amplifier (18-26GHz) Rohde & Schwarz AFS33-18002 GTS218 | June. 27 2018 |June. 26 2019
650-30-8P-44

15 Band filter Amindeon 82346 GTS219 | June. 27 2018 |June. 26 2019
16 Power Meter Anritsu ML2495A GTS540 | June. 27 2018 |June. 26 2019
17 Power Sensor Anritsu MA2411B GTS541 | June. 27 2018 |June. 26 2019
18 cO\rfqui:E:iizgoF;a?ieiter Rohde & Schwarz CMWS500 GTS575 | June. 272018 |June. 26 2019
19 Splitter Agilent 11636B GTS237 | June. 27 2018 |June. 26 2019
20 Loop Antenna ZHINAN ZN30900A GTS534 | June. 27 2018 |June. 26 2019

Global United Technology Services Co., Ltd.
No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China
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Conducted Emission

. Inventory Cal.Date Cal.Due date
Item Test Equipment Manufacturer Model No. No. (mm-dd-yy) (mm-dd-yy)
1 Shielding Room ZhongYu Electron | 7.3(L)x3.1(W)x2.9(H) GTS252 May.16 2014 | May.15 2019
2 EMI Test Receiver R&S ESCI 7 GTS552 | June. 27 2018 | June. 26 2019
3 Coaxial Switch ANRITSU CORP MP59B GTS225 | June. 27 2018 | June. 26 2019
4 | Artificial Mains Network SCHVXAAI‘;ZSBECK NSLK8127 GTS226 | June. 27 2018 | June. 26 2019
5 Coaxial Cable GTS N/A GTS227 N/A N/A
6 EMI Test Software AUDIX E3 N/A N/A N/A
7 Thermo meter KTJ TA328 GTS233 | June. 27 2018 | June. 26 2019
8 Absorbing clamp Elektronik- MDS21 GTS229 | June. 27 2018 | June. 26 2019
Feinmechanik
RF Conducted:
. . Cal.Date Cal.Due date
Item Test Equipment Manufacturer Model No. Serial No. (mm-dd-yy) (mm-dd-yy)
1 MXA Signal Analyzer Agilent N9020A GTS566 June. 27 2018 |June. 26 2019
2 EMI Test Receiver R&S ESCI 7 GTS552 June. 27 2018 |June. 26 2019
3 Spectrum Analyzer Agilent E4440A GTS533 June. 27 2018 |June. 26 2019
4 MXG vector Signal Agilent N5182A GTS567 | June. 272018 |June. 26 2019
Generator
5 ESG Analog Signal Agilent E4428C GTS568 | June. 272018 |June. 26 2019
Generator
6 USB RF Power Sensor DARE RPR3006W GTS569 June. 27 2018 |June. 26 2019
7 RF Switch Box Shongyi RFSW3003328 GTS571 June. 27 2018 |June. 26 2019
8 EMI Test Receiver R&S ESCI 7 GTS552 June. 27 2018 |June. 26 2019
Programmable Constant
9 Temp & Humi WEWON WHTH-150L-40-880 GTS572 June. 27 2018 |June. 26 2019
Test Chamber

General used equipment:

. Cal.Date Cal.Due date
Item Test E men Manuf rer M I No. Inventory No.
te est Equipment anufacture odel No ventory No (mm-dd-yy) (mm-dd-yy)
1 | Humidity/ Temperature KTJ TA328 GTS243 | June. 272018 | June. 26 2019
Indicator
2 Barometer ChangChun DYM3 GTS255 June. 27 2018 | June. 26 2019

Global United Technology Services Co., Ltd.

No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,
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7.1 Antennarequirement

Standard requirement: | FCC Part15 C Section 15.203

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.

E.U.T Antenna:

The antenna is Integral antenna, the best case gain of the ANT is 6dBi

Global United Technology Services Co., Ltd.

No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 11 of 51



GTS

7.2 Conducted Emissions

Report No.: GTS201812000130F03

Test Requirement:

FCC Partl5 C Section 15.207

Test Method:

ANSI C63.10:2013

Test Frequency Range: 150KHz to 30MHz

Class / Severity: Class B

Receiver setup: RBW=9KHz, VBW=30KHz, Sweep time=auto

Liabe Frequency range (MHz) Quasi-pealk_lmlt (dBuV) 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 setup: Reference Plane

LISN |

AUX
Equipment E.U.T

40cm 80cm

AC power

EMI
Receiver

Test table/Insulation plane

Remark:

ELUT Equipmant Under Test

LISN L ins impadence Stabiization Metwork
Tasttable herght=0 5m

Test procedure:

1. The E.U.T and simulators are connected to the main power through a
line impedance stabilization network (L.I.S.N.). This provides a
500hm/50uH coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power through a
LISN that provides a 500hm/50uH coupling impedance with 50o0hm
termination. (Please refer to the block diagram of the test setup and
photographs).

3. Both sides of A.C. line are checked for maximum conducted
interference. 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 Instruments:

Refer to section 6.0 for details

Test mode: 802.11a,11n(HT20),11ac(HT20),11n(HT40),11ac(HT40),11ac(HT80) all have been tested,Only worse case is reported
Test environment: Temp.: 25°C Humid.: 52% Press.: 1012mbar
Test voltage: AC 120V, 60Hz

Test results: Pass

Remark: Both high and low voltages have been tested to show only the worst low voltage test data.

Global United Technology Services Co., Ltd.
No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China
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Measurement data

Line:
80 Level (dBuV)
T0
60
50
40
30
20
10 T
0
- 0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq. Read Factor Level Limit Over
Level Line Limit Remark
MHz dBu¥ dBs/m dBu¥ dBu¥ dE
0. 20 52, 66 0. 51 53.17 63,62 —-10. 45 P
0. 20 31. 04 0. 51 32,45 53,62 -al. 17 brerage
0. 25 449,75 0,50 b, 25 61,64 -11, 349 QP
0. 25 42, 45 0. 50 42,95 51.64 -8, 69 byeraze
0.31 40, 82 0. 50 50.32 f0. 10 -0.78 QP
0,31 41. 857 0. 50 42,07 B0, 10 -8.03 dverage
0. 36 47,00 0. 47 47, 47 b3, 74 =11. 27 QF
0. 36 31.28 0. 47 31.76 438. 74 =16. 99 frerage
0. 48 43. 08 0.43 43. 51 06, 32 -12. 81 QP
0. 48 27.39 0. 43 27.82 46, 32 -18. 560 brerage
0. 57 40, 28 0.41 40, 68 56, 00 -15.31 QP
0. 57 26, 31 0. 41 26. 72 46, 00 -19, 28 dverage

Global United Technology Services Co., Ltd.
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Neutral:
BDI‘HEI {dBuV)
T0
60
50
40f
30
20
10
0
A 0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq. Read Factor Level Limit Over
Level Line Limit Eemark
MHz dBu¥ dBs/m dBu¥ dBu¥V dB
0. 15 58. 00 0. 47 0. 47 65, 91 -7. 44 QP
0. 15 41.02 0. 47 41, 48 55,91 —14, 42 bverage
0.21 53.20 0.51 52. 71 63, 27 -0, 56 QP
0.21 33.73 0,51 24,24 53,27 -19.03 byerace
0.320 51. 16 0.50 51. 66 60. 24 -8.568 QP
0. 30 41. 47 0. 50 41. 97 50. 24 -8.27 byverage
0. 38 48. bA 0. 46 49,02 58. 256 -9. 23 QF
0.38 32. 581 0. 46 32.97 48,26 -15.28 Lverage
0. 48 43. 18 0. 43 43. 61 56. 41 -12. 80 qF
0. 48 27.90 0. 43 28.33 46. 41 -18.08 bverage
4,31 28,38 0,38 28. 76 56, 00 -a7.24 QP
4,31 17,37 0,38 17.75 46, 00 -28. 25 bverage

Notes:

1. Aninitial pre-scan was performed on the line and neutral lines with peak detector.

2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3. Final Level =Receiver Read level + LISN Factor + Cable Loss

4. If the average limit is met when using a quasi-peak detector receiver, the EUT shall be deemed to meet
both limits and measurement with the average detector receiver is unnecessary.

Global United Technology Services Co., Ltd.
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7.3 Conducted Peak Output Power

Test Requirement: FCC Part15 E Section 15.407(a)(3)

Test Method:
New Rules v02r01

ANSI C63.10:2013 and KDB 789033 D02 General U-NII Test Procedures

Limit: 30dBm

Test setup: Power Meter

=i =i
) |

i s ) |
===
l:ll:lr

E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test results: Pass

Measurement Data

ANT 1:
Peak Output Power (dBm)
TestCH | o114 | 802110 | 8021lac | 80211n | 8021lac | 802.1lac Limit(dBm) | Result
(HT20) (HT20) (HT40) (HT40) (HT80)
Lowest 12.23 15.57 12.20 15.25 12.09
Middle 14.28 15.86 13.56 11.76 30.00 Pass
Highest 15.06 17.12 14.43 15.50 12.68
ANT 2:
Peak Output Power (dBm)
Test CH 802114 | 802:11n 802.11ac | 802.11n | 802.11ac | 802.11ac | Limit(dBm) | Result
(HT20) (HT20) (HT40) (HT40) (HT80)
Lowest 7.21 13.31 10.91 10.59 10.28
Middle 8.71 13.28 10.87 10.43 30.00 Pass
Highest 6.52 14.72 10.44 12.44 10.88
Remark: “---“is not applicable

Global United Technology Services Co., Ltd.
No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,
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MIMO:
ANT 1 power | ANT 2 power MIMO power Limit
Test mode Channel Result
(dBm) (dBm) (dBm) (dBm) .
802.11n(HT20) Middle 15.86 13.28 17.77
Highest 17.12 14.72 19.09
Lowest 12.20 10.91 14.61
802.11ac(HT20) Middle 13.56 10.87 15.43
Highest 14.43 10.44 15.89 30 Pass
Lowest 15.25 10.59 16.53
802.11n(HT40)
Highest 15.50 12.44 17.24
Lowest 12.09 10.28 14.29
802.11ac(HT40
Highest 12.68 10.88 14.88
802.11ac(HT80) Middle 11.76 10.43 14.16

Global United Technology Services Co., Ltd.

No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China
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GTS

Report No.: GTS201812000130F03

7.4 Channel Bandwidth

Test Requirement: FCC Partl5 E Section 15.407(e)

Test Method:
New Rules v02r01

ANSI C63.10:2013 and KDB 789033 D02 General U-NII Test Procedures

Limit: >500KHz

Test setup: Spectrum Analyzer

e o
Fd N o o

N ooo
— ==]1=
oo

E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test results: Pass

Measurement Data

ANT 1:
6dB Channel Bandwidth (MHz)
Test Limit
802.11n 802.11ac 802.11n 802.11ac 802.11ac Result
CH 802.11a (KHz)
(HT20) (HT20) (HT40) (HT40) (HT80)
Lowest 16.450 17.615 17.561 36.187 36.003
Middle 16.447 17.648 17.313 75.221 >500 Pass
Highest 16.499 17.369 17.141 36.145 35.847
ANT 2:
6dB Channel Bandwidth (MHz)
Test Limit
802.11n 802.11ac 802.11n 802.11ac 802.11ac Result
CH 802.11a (KHz)
(HT20) (HT20) (HT40) (HT40) (HT80)
Lowest 16.448 17.555 17.626 35.971 36.184
Middle 16.437 17.559 17.573 75.201 >500 Pass
Highest 16.499 17.363 17.339 36.126 36.155
Remark: “---“is not applicable

Global United Technology Services Co., Ltd.
No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China
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Page 17 of 51




GTS

Test plot as follows:

Report No.: GTS201812000130F03

802.11a
ANT 1 ANT 2
Agilent R T Meas Setup Agilent R T Meas Setup
Avg Number Avg Number
Ch Freq 5.745 GHz Trig Free 18 Ch Freq 5.745 GHz 14
Occupied Bandwidth I on (Uil Occupied Bandwidth On Ot
Avg Mode Avg Mode
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OBH Span

30.0000908 MHz

= = - x dB

Occupied Bandwidth Occ BH % Pur 6.0 dB
16.3852 MHz x dB o

- o ptimize

Transmit Freq Error g Ref Level

¥ dB Bandwidth
Copyright 2000-2012 Agilent Technologies

Occ BH # Pwr
99.00 ¥

OBHW Span

36.6080000 MHz

. . . % dB

Occupied Bandwidth Occ BH % Pur 6.0 dB
16.3824 MHz x dB o

. ptimize!

Transmit Freq Error Ref Level

% dB Bandwidth
Copyright 2000-2012 Agilent Technologies

Lowest channel
Agilent R T [ HeasSetup Agilent R T | MeasSetup
Avg Number Avg Number
Ch Freq 5.785 GHz Trig Free 18 Ch Freq 5.785 GHz 18
Occupied Bandwidth Un OFf Occupied Bandwidth On Uiy
Avg Hode Avg Mode
Exp Repeat Exsp Repeat
Max Hold Max Hold
On 0ff! On Off
Occ BH % Pwr 0cc BH 7 Pwr
99.90 % 99.08 %
0BH Span 0BH Span
30.0600800 MHz 30.0000009 MHz
#/BH
- - - x dB - - - % dB
Occupied Bandwidth Occ BH % Pur —6.00 dB Occupied Bandwidth Occ BH % Pur -6.00 dB
16.3771 MHz % dB 16.3843 x dB
: _ _ Optimize : _ Optimize
Transmit Freq Error 56.0851 kH. Ref Level Transmit Freq Error ol Ref Level

% dB Bandwidth ]

Copyright 2000-2012 Rgilent Technologies

% dB Bandwidth

Copyright 2000-2012 Rgilent Technologies

Middle channel

Agilent R T Meas Setup
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¥ dB Bandwidth
Copyright 2000-2012 Agilent Technologies

¢ Agilent R T Meas Setup
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—_— % dB
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Transmit Freq Error Ref Level

% dB Bandwidth
Copyright 2000-2012 Agilent Technologies

Highest

channel

Global United Technology Services Co., Ltd.
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Report No.: GTS201812000130F03

802.11n(HT20)

ANT 2

ANT 1

Agilent R T Meas Setup
Avg Number
Ch Freq 5.745 GHz Trig Free 18
Occupied Bandidth | e Ui
Avg Mode
Exp Repeat
Max Hold
On 0ff
Occ BH % Pwr
99.00 7
OBH Span

30.0060000 MHz

106 kHz
= = x dB
Occupied Bandwidth Occ BH % Pur 6.0 dB
17.6280 MHz % dB .
. ptimize!
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¥ dB Bandwidth
Copyright 2000-2012 Agilent Technologies

Agilent Meas Setup
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1a
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Ch Freq
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5.745 GHz
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Avg Mode
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% dB

Occupied Bandwidth 6.0 dB
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Transmit Freq Error
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Copyright 2000-2012 Agilent Technologies
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% dB
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Lowest channel

& Agilent R T | MeasSetup Agilent R T | Meas Setup
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Ch Freq 5.785 GHz 18 Ch Freq 5.785 GHz 18
Occupied Bandwidth On Off Occupied Bandwidth On Qff
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Exp Repeat Exsp Repeat
Max Hold Max Hold
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" " x dB
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17.6157 MHz o
X . ptimize
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Copyright 2000-2012 Agilent Technologies
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Copyright 2000-2012 Rgilent Technologies

Middle
Agilent R T Meas Setup
Avg Number
Ch Freq 5.325 GHz Trig Free 18
Occupied Bandwidth On Off
Avg Mode
Exp Repeat
Max Hold
On 0fFf
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99.08 %

OBH Span

30.0000800 MHz

. . 5 % dB

Occupied Bandwidth Occ BH % Pur 6.0 dB
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Transmit Freq Error Ref Level
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Copyright 2000-2012 Agilent Technologies

channel
Agilent R T Meas Setup
Avg Number
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Avg Mode
Exp Repeat
Max Hold
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. . . % dB
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Copyright 2000-2012 Agilent Technologies

Highest channel
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Report No.: GTS201812000130F03

802.11ac(HT20)

ANT 2

ANT 1

Agilent R T Meas Setup
Avg Number
Ch Freq 5.745 GHz Trig Free 18
Occupied Bandidth | e Ui
Avg Mode
Exp Repeat
Max Hold
On 0ff
Occ BH % Pwr
99.00 7
OBH Span

30.0060000 MHz

106 kHz
= = x dB
Occupied Bandwidth Occ BH % Pur 6.0 dB
17.6136 MHz % dB .
. ptimize!
Transmit Freq Error Ref Level

¥ dB Bandwidth 5
Copyright 2000-2012 Agilent Technologies

Agilent Meas Setup
Avg Number
1a

Off
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Occupied Bandwidth

5.745 GHz
On

Avg Mode
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Max Hold

on Off

Occ BH # Pwr
99.80 %

0OBH Span
30.0000008 MHz
#/BH
% dB

Occupied Bandwidth 6.0 dB
17.6099 MHz

Transmit Freq Error
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Copyright 2000-2012 Agilent Technologies

Occ BH % Pur
% dB
Optimize
Ref Level

Lowest channel

& Agilent R T | MeasSetup Agilent R T | Meas Setup
Avg Number Avg Number
Ch Freq 5.785 GHz 18 Ch Freq 5.785 GHz 18
Occupied Bandwidth On Off Occupied Bandwidth On Qff
Avg Hode Avg Mode
Exp Repeat Exsp Repeat
Max Hold Max Hold
On Off! On Off
0cc BH % Pwr 0cc BH 7 Pwr
99.90 % 99.08 %
OBH Span 0BH Span

30.0060000 MHz

5 198 kHz
- - x dB
Occupied Bandwidth —5.00 dB
17.6336 MHz o
. o ptimize
Transmit Freq Error Ref Level

¥ dB Bandwidth

Copyright 2000-2012 Agilent Technologies
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09 kHz #/BH
- - % dB
Occupied Bandwidth -6.00 dB
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. e ptimize
Transmit Freq Error 1 Ref Level

% dB Bandwidth

Copyright 2000-2012 Rgilent Technologies

Middle
Agilent R T Meas Setup
Avg Number
Ch Freq 5.325 GHz Trig Free 18
Occupied Bandwidth On Off
Avg Mode
Exp Repeat
Max Hold
On 0fFf

Occ BH % Pwr
99.08 %

OBH Span
30.0000800 MHz

x dB
Occ BH Z Pwr —6.00 dB

® dB

17.6345 MHz

Optimize

Transmit Freq Error Ref Level

¥ dB Bandwidth
Copyright 2000-2012 Agilent Technologies

channel
Agilent R T Meas Setup
Avg Number
Ch Freq 5.825 GHz 1a
Occupied Bandwidth On 0ff
Avg Mode
Exp Repeat
Max Hold
On OFf

Occ BH # Pwr
99.80 %

0OBH Span

30.0000008 MHz

= = - X dB

Occupied Bandwidth Occ BH % Pur 6.0 dB
17.6156 MH x dB o

. ptimize!

Transmit Freq Error Ref Level

% dB Bandwidth
Copyright 2000-2012 Agilent Technologies

Highest channel
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Report No.: GTS201812000130F03

802.11n(HT40)

ANT 1 ANT 2

3  Agilent R T Meas Setup 3 Agilent R T Meas Setup
Avg Number Avg Number
Ch Freq 5.755 GHz 18 Ch Freq 5.755 GHz 1a
Occupied Bandwidth On Off Occupied Bandwidth On 0ff
Avg Mode Avg Mode
Exp Repeat Exp Repeat
Max Hold Max Hold
On 0fFf On OFf
Occ BH % Pwr Occ BH # Pwr
99.08 % 99.80 %
OBH Span 0OBH Span
60.0080809 MHz 60.0890008 MHz
= = - x dB = = - X dB
Occupied Bandwidth Occ BH % Pur —6.00 dB Occupied Bandwidth Occ BH % Pur 6.0 dB

36.0797 MHz x db o 36.0660 MHz xds - o

" ptimize! . ptimize!
Transmit Freq Error Ref Level Transmit Freq Error Ref Level

¥ dB Bandwidth

Copyright 2000-2012 Agilent Technologies

% dB Bandwidth

Copyright 2000-2012 Agilent Technologies

Lowest channel

R T Meas Setup

Avg Number,
18
il

- Agilent

Ch Freq 5.795 GHz Trig Free

| Occupied Bandwidth

Avg Hode
Exp Repeat

Max Hold
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Occ BH % Pwr
99.90 %

0BH Span
60.9060800 MHz

% dB

Occupied Bandwidth Occ BH % Pur i
36.8729 MHz % dB Mw.w.mam.m.w.

i ptimize
Transmit Freq Error 5 il

% dB Bandwidth

| Copyright 2000-2012 Agilent Technologies

3 Agilent R T Meas Setup
Avg Number
Ch Freq 5.795 GHz 18
Occupied Bandwidth On Qff
Avg Mode
Exsp Repeat
Max Hold
On Off
0cc BH 7 Pwr
99.08 %
0BH Span
60.0000009 MHz

#/BH
- - - % dB
Occupied Bandwidth Occ BH % Pur -6.00 dB
36.6731 x dB

: _ Optimize
Transmit Freq Error Ref Level

% dB Bandwidth
Copyright 2000-2012 Ry

Technologies

Highest channel
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Report No.: GTS201812000130F03

802.11ac(HT40)

ANT 1 ANT 2

% Agilent R T | MeasSetup 3 Agilent R T Meas Setup
Avg Number Avg Number
Ch Freq 5.755 GHz 18 Ch Freq 5.755 GHz 1a
Occupied Bandwidth On Off] Decupied Bandwidth On Qff
Avg Mode Avg Mode
Exp Repeat Exp Repeat
Max Hold Max Hold
On 0fFf On OFf

Occ BH % Pwr
99.08 %

OBH Span
60.0080809 MHz

x dB
Occ BH % Pur —6.00 dB

Occupied Bandwidth
% dB

36.8485 MHz

Transmit Freq Error
¥ dB Bandwidth

Copyright 2000-2012 Agilent Technologies

Optimize
Ref Level

Occ BH % Pwr
99.80 ¥

OBH Span
£0.0000008 MHz

% dB
Occ BH % Pwr —-6.80 dB

Occupied Bandwidth
% dB

36.0864 MHz

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2012 Agilent Technologies

Optimize
Ref Level

Lowest channel

& Agilent R T Meas Setup
Avg Number
Ch Freq 5.795 GHz 18
Occupied Bandwidth On Off]
Avg Hode
Exp Repeat
Max Hold
On Off!
Occ BH % Pwr
99.90 %
0BH Span
60.0660800 MHz
" " 5 X dB.
Occupied Bandvwidth Occ BH % Phr _6.00 dE
36.1067 MHz x dB
: _ Optimize
Transmit Freq Error El.ll kH Ref Loval

% dB Bandwidth

Copyright 2000-2012 Rgilent Technologies

3 Agilent R T Meas Setup
Avg Number
Ch Freq 5.795 GHz 18
Occupied Bandwidth On Qff
Avg Mode
Exsp Repeat
Max Hold
On Off
0cc BH 7 Pwr
99.08 %
0BH Span
60.0000009 MHz

#/BH
- - - % dB
Occupied Bandwidth Occ BH % Pur -6.00 dB
36.6789 M x dB

f 4 Optinize
Transmit Freq Error 4 Ref Level

% dB Bandwidth 36.155 MHz
Copyright 2000-2012 Ry

Technologies

Highest channel
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802.11ac(HT80)

ANT 1 ANT 2

Agilent R T Meas Setup Agilent R T Meas Setup

Avg Number Avg Number
” i

Ch Freq 5.775 GHz
Occupied Bandwidth

Ch Freq 5.775 GHz Trig Free

Occupied Bandwidth On

On 0ff]

UBW 300.80 kHz Avg Hode Avg Mode
Exp Repeat Exp Repeat

Max Hold Max Hold

On 0fFf On OFf

Occ BH % Pwr Occ BH # Pwr

99.08 % 99.80 %

OBH Span 0OBH Span

120.0660808 MHz 126.800000 MHz

- - » ' X dB ; ; - % dB
Occupied Bandwidth Occ BH % Pur 6.0 dB Occupied Bandwidth Occ BH % Pur 6.0 dB
74.9677 MHz x dB ' —0 = 75.0487 MHz % dB T

Transnit Freq Error prRIze Transmit Freq Error  1.982 kHz ptinize
% dB Bandwidth [HEAF LG % dB Bandwidth Hz Ref Level

Copyright 2000-2012 Agilent Technologies Copyright 2000-2012 Agilent Technologies

Middle channel
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Report No.: GTS201812000130F03

7.5 Power Spectral Density

Test Requirement:

FCC Part15 E Section 15.407(a)(3)

Test Method:

ANSI C63.10:2013 and KDB 789033 D02 General U-NII Test Procedures

New Rules v02r01

Limit:

30dBm/500kHz

Test setup:

Spectrum Analyzer

e o
Fd N o o

~

e o o |
[ e o |
oo

E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Measurement Data
ANT 1:

Power Spectral Density (dBm/500kHz) Lt
Tcelit cop11a | 80211n | 8021lac | 8021in | 8021lac | 8021lac |(dBm/500k | Result
' (HT20) (HT20) (HT40) (HT40) (HT80) Hz)
Lowest| 5.55 4.37 1.08 0.98 132
Middle|  6.11 4.82 3.63 -3.66 30.00 | Pass
Highest  5.71 4.61 3.94 1.84 -1.13
ANT 2:
Power Spectral Density (dBm/500kHz) Lt
Tcelit cop11a | 80211n | 8021lac | 8021in | 8021lac | 8021lac |(dBm/500k | Result
' (HT20) (HT20) (HT40) (HT40) (HT80) Hz)
Lowest| 2.18 3.40 -1.16 -1.15 -4.00
Middle|  2.15 4.01 -0.96 -8.81 30.00 | Pass
Highest  2.38 3.94 1.60 -1.55 -3.10
Remark: “---“is not applicable

Global United Technology Services Co., Ltd.
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GTS

Report No.: GTS201812000130F03

MIMO:
Test mode Channel ANT 1 power ANT 2 power MIMO power Limit Result
(dBm/500khz) | (dBm/500kHz) | (dBm/500kHz)| dBm/500kHz

Lowest 4.37 3.40 6.92

802.11n(HT20) | Middle 4.82 4.01 7.44
Highest 4.61 3.94 7.30
Lowest 1.08 -1.16 3.11

802.11ac(HT20) Middle 3.63 -0.96 4.93
Highest 3.94 1.60 5.94 30 Pass
Lowest 0.98 -1.15 3.05

802.11n(HT40)
Highest 1.84 -1.55 3.48
Lowest -1.32 -4.00 0.55

802.11ac(HT40)
Highest -1.13 -3.10 1.01

802.11ac(HT80) Middle -3.66 -8.81 -2.50
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Test plot as follows:

Report No.: GTS201812000130F03
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Highest channel
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802.11n(HT20)

ANT 1 ANT 2
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802.11a
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802.11n(HT40)
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7.6.1 Radiated Emission Method

Test Requirement:

FCC Partl5 C Section 15.209 and 15.205

Test Method:

ANSI C63.10: 2013

Test Frequency Range:

9kHz to 40GHz, only worse case is reported

Test site:

Measurement Distance: 3m

Receiver setup:

Frequency Detector RBW VBW Value
Peak 1MHz 3MHz Peak
Above 1GHz RMS IMHz | 3MHz RMS

Limit:

All emissions shall be limited to a level of =27 dBm/MHz at 75 MHz or
more above or below the band edge increasing linearly to 10 dBm/MHz at
25 MHz above or below the band edge, and from 25 MHz above or below
the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz
above or below the band edge, and from 5 MHz above or below the band
edge increasing linearly to a level of 27 dBm/MHz at the band edge.

Test setup:

Tum Table - bz

B

A
7 |
%

<150cm =,

ONNNNNNNNNN

v

<

I Receiver: H Preamplifiers

Test Procedure:

1. The EUT was placed on the top of a rotating table 1.5 meters above
the ground at a 3 meter camber. The table was rotated 360 degrees to
determine the position of the highest radiation.

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

3. 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.

4. 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 rota table was turned from 0 degrees to 360 degrees to find
the maximum reading.

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

6. 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.
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7. The radiation measurements are performed in X, Y, Z axis positioning.
And found the X axis positioning which it is worse case, only the test
worst case mode is recorded in the report.

Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass

Remarks:

1. Only the worst case Main Antenna test data..

2. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

3. The emission levels of other frequencies are very lower than the limit and not show in test report.

4. The pre-test were performed on lowest, middle and highest frequencies, only the worst case’s (lowest
and highest frequencies) data was showed.

5. According to KDB 789033 D02v02r01 section G) 1) d),for measurements above 1000 MHz @3m distance,
the limit of field strength is computed as follows:
E[dBuV/m] = EIRP[dBm] + 95.2;

E[dBuV/m] = -27 + 95.2 = 68.2dBuV/m.

E[dBuV/m] = 10 + 95.2 = 105.2dBuVv/m.

E[dBuV/m] = 15.6 + 95.2 = 110.8dBuV/m.
]

E[dBuV/m] = 27 + 95.2 = 122.2dBuV/m
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Measurement data:
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IEEE 802.11a SISO ANT 1 Worse case MODE:
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qve_r N
(MH2) Level Factor Loss Factor (dBuV/m) | (dBuV/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
5650.00 32.05 32.36 9.72 23.83 50.3 68.2 -17.9 Horizontal
Low CH | 5700.00 32.56 32,5 9.79 23.84 51.01 105.2 -54.19 | Horizontal
5720.00 29.57 32.53 9.81 23.85 48.06 110.8 -62.74 Horizontal
5725.00 31.61 32.53 9.83 23.86 50.11 122.2 -72.09 Horizontal
5850.00 30.75 32.7 9.99 23.87 49.57 122.2 -72.63 Horizontal
High CH 5855.00 31.09 32.72 9.99 23.88 49.92 110.8 -60.88 Horizontal
5875.00 33.01 32.74 10.04 23.89 51.9 105.2 -53.3 Horizontal
5925.00 28.99 32.8 10.11 23.9 48 68.2 -20.2 Horizontal
5650.00 29.28 32.36 9.72 23.83 47.53 68.2 -20.67 Vertical
Low CH | 5700.00 31.85 32,5 9.79 23.84 50.3 105.2 -54.9 Vertical
5720.00 29.94 32.53 9.81 23.85 48.43 110.8 -62.37 Vertical
5725.00 33.94 32.53 9.83 23.86 52.44 122.2 -69.76 Vertical
5850.00 29.13 32.7 9.99 23.87 47.95 122.2 -74.25 Vertical
High CH 5855.00 33.07 32.72 9.99 23.88 51.9 110.8 -58.9 Vertical
5875.00 30.08 32.74 10.04 23.89 48.97 105.2 -56.23 Vertical
5925.00 31.04 32.8 10.11 23.9 50.05 68.2 -18.15 Vertical
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IEEE 802.11n HT20 MIMO MODE:
Peak value:
Erequenc Read Antenna Cable Preamp Level Limit Line Over
(|\C}|HZ) y Level Factor Loss Factor @Buv/m) | (@Buv/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
5650.00 29.34 32.36 9.72 23.83 47.59 68.2 -20.61 Horizontal
Low CH| 5700.00 29.10 325 9.79 23.84 47.55 105.2 -57.65 Horizontal
5720.00 30.70 32.53 9.81 23.85 49.19 110.8 -61.61 Horizontal
5725.00 31.83 32.53 9.83 23.86 50.33 122.2 -71.87 Horizontal
5850.00 31.37 32.7 9.99 23.87 50.19 122.2 -72.01 Horizontal
. 5855.00 30.02 32.72 9.99 23.88 48.85 110.8 -61.95 Horizontal
High CH

5875.00 32.26 32.74 10.04 23.89 51.15 105.2 -54.05 Horizontal
5925.00 30.65 32.8 10.11 23.9 49.66 68.2 -18.54 Horizontal

5650.00 29.11 32.36 9.72 23.83 47.36 68.2 -20.84 Vertical

Low CH 5700.00 33.79 325 9.79 23.84 52.24 105.2 -52.96 Vertical

ow

5720.00 29.10 32.53 9.81 23.85 47.59 110.8 -63.21 Vertical

5725.00 28.95 32.53 9.83 23.86 47.45 122.2 -74.75 Vertical

5850.00 32.61 32.7 9.99 23.87 51.43 122.2 -70.77 Vertical

High CH 5855.00 31.17 32.72 9.99 23.88 50 110.8 -60.8 Vertical

5875.00 33.18 32.74 10.04 23.89 52.07 105.2 -53.13 Vertical

5925.00 29.64 32.8 10.11 23.9 48.65 68.2 -19.55 Vertical
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IEEE 802.11ac HT20 MIMO MODE:
Peak value:

Frequency Read Antenna Cable Preamp Level Limit Line O_vgr N

(MH2) Level Factor Loss Factor @Buv/m) | (@Buv/im) Limit Polarization
(dBuv) (dB/m) (dB) (dB) (dB)

5650.00 28.27 32.36 9.72 23.83 46.52 68.2 -21.68 Horizontal
5700.00 29.93 325 9.79 23.84 48.38 105.2 -56.82 Horizontal
LowCH 575000 | 290.66 32.53 9.81 2385 | 4815 1108 | -62.65 | Horizontal
5725.00 29.35 32.53 9.83 23.86 47.85 122.2 -74.35 Horizontal
5850.00 28.86 32.7 9.99 23.87 47.68 122.2 -74.52 Horizontal
' 5855.00 29.41 32.72 9.99 23.88 48.24 110.8 -62.56 Horizontal
High CH 5875.00 31.85 32.74 10.04 23.89 50.74 105.2 -54.46 Horizontal
5925.00 28.12 32.8 10.11 23.9 47.13 68.2 -21.07 Horizontal

5650.00 29.65 32.36 9.72 23.83 47.9 68.2 -20.3 Vertical

5700.00 30.12 325 9.79 23.84 48.57 105.2 -56.63 Vertical

Low CH 5720.00 33.83 32.53 9.81 23.85 52.32 110.8 -58.48 Vertical

5725.00 32.65 32.53 9.83 23.86 51.15 122.2 -71.05 Vertical

5850.00 32.61 32.7 9.99 23.87 51.43 122.2 -70.77 Vertical

High CH 5855.00 31.71 32.72 9.99 23.88 50.54 110.8 -60.26 Vertical

5875.00 31.59 32.74 10.04 23.89 50.48 105.2 -54.72 Vertical

5925.00 28.59 32.8 10.11 23.9 47.6 68.2 -20.6 Vertical
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IEEE 802.11n HT40 MIMO MODE:
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr N
(MH2) Level Factor Loss Factor (dBuv/m) | (@Buvim) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
5650.00 31.09 32.36 9.72 23.83 49.34 68.2 -18.86 Horizontal
Low CH 5700.00 28.59 325 9.79 23.84 47.04 105.2 -58.16 Horizontal
5720.00 31.64 32.53 9.81 23.85 50.13 110.8 -60.67 Horizontal
5725.00 32.65 32.53 9.83 23.86 51.15 122.2 -71.05 Horizontal
5850.00 32.64 32.7 9.99 23.87 51.46 122.2 -70.74 Horizontal
High CH 5855.00 33.47 32.72 9.99 23.88 52.3 110.8 -58.5 Horizontal
5875.00 31.71 32.74 10.04 23.89 50.6 105.2 -54.6 Horizontal
5925.00 32.54 32.8 10.11 23.9 51.55 68.2 -16.65 Horizontal
5650.00 28.99 32.36 9.72 23.83 47.24 68.2 -20.96 Vertical
Low CH 5700.00 32.14 325 9.79 23.84 50.59 105.2 -54.61 Vertical
5720.00 31.10 32.53 9.81 23.85 49.59 110.8 -61.21 Vertical
5725.00 29.49 32.53 9.83 23.86 47.99 122.2 -74.21 Vertical
5850.00 30.54 32.7 9.99 23.87 49.36 122.2 -72.84 Vertical
_ 5855.00 28.22 32.72 9.99 23.88 47.05 110.8 -63.75 Vertical
High CH 5875.00 28.83 32.74 10.04 23.89 47.72 105.2 -57.48 Vertical
5925.00 29.32 32.8 10.11 23.9 48.33 68.2 -19.87 Vertical
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IEEE 802.11ac HT40 MIMO MODE:
Peak value:
Fr?&llj_'ezr)lcy Eg\?edl Aé];i?gra (I:_?)lee Plzrzt?t@rp ( dgi\\/;lm) I{JSS\I,'/';? S\rﬁ: Polarization
(dBuv) (dB/m) (dB) (dB) (dB)

5650.00 33.81 32.36 9.72 23.83 52.06 68.2 -16.14 Horizontal
Low CH| 5700.00 33.08 325 9.79 23.84 51.53 105.2 -53.67 Horizontal
5720.00 32.67 32.53 9.81 23.85 51.16 110.8 -59.64 Horizontal
5725.00 28.63 32.53 9.83 23.86 47.13 122.2 -75.07 Horizontal
5850.00 31.64 32.7 9.99 23.87 50.46 122.2 -71.74 Horizontal
HIGH CH 5855.00 30.98 32.72 9.99 23.88 49.81 110.8 -60.99 Horizontal
5875.00 30.15 32.74 10.04 23.89 49.04 105.2 -56.16 Horizontal
5925.00 31.29 32.8 10.11 23.9 50.3 68.2 -17.9 Horizontal

5650.00 31.75 32.36 9.72 23.83 50 68.2 -18.2 Vertical

Low CH 5700.00 33.54 325 9.79 23.84 51.99 105.2 -53.21 Vertical

5720.00 30.34 32.53 9.81 23.85 48.83 110.8 -61.97 Vertical

5725.00 31.91 32.53 9.83 23.86 50.41 122.2 -71.79 Vertical

5850.00 31.75 32.7 9.99 23.87 50.57 122.2 -71.63 Vertical

HIGH CH 5855.00 32.56 32.72 9.99 23.88 51.39 110.8 -59.41 Vertical

5875.00 29.77 32.74 10.04 23.89 48.66 105.2 -56.54 Vertical

5925.00 32.67 32.8 10.11 23.9 51.68 68.2 -16.52 Vertical
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IEEE 802.11ac HT80 MIMO MODE:

Peak value:
Fr((al\(lelj_lezr)]cy fs\?gl Aé];i?gra Clz_gglse Plzrggtrgrp d Eﬁ\\lﬁlm) I(‘(;nég\l/‘/'rﬁ B\I’/:I{ Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
5650.00 31.11 32.36 9.72 23.83 49.36 68.2 -18.84 Horizontal
5700.00 29.22 325 9.79 23.84 47.67 105.2 -57.53 Horizontal
5720.00 28.30 32.53 9.81 23.85 46.79 110.8 -64.01 Horizontal
5725.00 29.71 32.53 9.83 23.86 48.21 122.2 -73.99 Horizontal
5850.00 29.72 32.7 9.99 23.87 48.54 122.2 -73.66 Horizontal
5855.00 32.65 32.72 9.99 23.88 51.48 110.8 -59.32 Horizontal
5875.00 31.56 32.74 10.04 23.89 50.45 105.2 -54.75 Horizontal
5925.00 28.54 32.8 10.11 23.9 47.55 68.2 -20.65 Horizontal
5650.00 32.37 32.36 9.72 23.83 50.62 68.2 -17.58 Vertical
5700.00 28.78 325 9.79 23.84 47.23 105.2 -57.97 Vertical
5720.00 33.51 32.53 9.81 23.85 52 110.8 -58.8 Vertical
5725.00 32.53 32.53 9.83 23.86 51.03 122.2 -71.17 Vertical
5850.00 30.70 32.7 9.99 23.87 49.52 122.2 -72.68 Vertical
5855.00 31.12 32.72 9.99 23.88 49.95 110.8 -60.85 Vertical
5875.00 28.27 32.74 10.04 23.89 47.16 105.2 -58.04 Vertical
5925.00 32.14 32.8 10.11 23.9 51.15 68.2 -17.05 Vertical
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7.7 Spurious Emission

7.7.1 Radiated Emission Method

Test Requirement: FCC Part15 C Section 15.209, Part 15E Section 15.407(b)(4)
Test Method: ANSI C63.10:2013
Test Frequency Range: 9kHz to 40GHz
Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Value
9kHz-150KHz | PK,AV,QP 200Hz 600Hz PK,AV,QP
150kHz-30MHz | PK,AV,QP 9kHz 30kHz PK,AV,QP
30MHz-1GHz | Quasi-peak | 120KHz | 300KHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz RMS IMHz | 3MHz | Average Value
Limit: . Measurement
Frequency Limit (uv/m) Value Distance
0.009MHz-0.490MHz 2400/F(KHz) PK,AV,QP 300m
0.490MHz-1.705MHz 24000/F(KHz) QP 30m
1.705MHz-30MHz 30 QP 30m
30MHz-88MHz 100 QP
88MHz-216MHz 150 QP 3
m
216MHz-960MHz 200 QP
960MHz-1GHz 500 QP
Frequency Limit (dBm/MHz) Remark
Above 1GHz -27.0 Peak Value
Test setup: For radiated emissions from 9kHz to 30MHz
< 80cm ‘——.
= Test Antenna ‘ Receiverd H Preamplifier« I—
For radiated emissions from 30MHz to1GHz
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< 3m >

’ '
el »
Test Antenna-

A

<1m ... 4m >+]

!
< 80cm =4
i
:
'

L
| Receiver H Prea.mp].iﬁer&'}/

=

For radiated emissions above 1GHz

.
Test Antenna«

<1lm
Tum Tablev -

A

<150cm .|

‘ Receiver: H Preamplifier+

Test Procedure:

. The EUT was placed on the top of a rotating table (0.8m for below

1GHz and 1.5 meters for above 1GHz) above the ground at a 3 meter
camber. The table was rotated 360 degrees to determine the position
of the highest radiation.

. 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
and the rota table was turned from 0 degrees to 360 degrees to find
the maximum reading.

. The test-receiver system was set to Peak Detect Function and

Specified Bandwidth with Maximum Hold Mode.

. 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
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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.

7. The radiation measurements are performed in X, Y, Z axis positioning.
And found the X axis positioning which it is worse case, only the test
worst case mode is recorded in the report.

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test environment: Temp.: 25°C Humid.: 52% Press.: 1012mbar
Test voltage: AC 120V, 60Hz

Test results: Pass

Remarks:

1. 802.11a,11n(HT20),11ac(HT20),11n(HT40),11ac(HT40),11ac(HT80) all have been tested,Only the

worst case is reported.

2. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found the Y-axis which it is worse case.

Measurement Data:

9 kHz ~ 30 MHz

The low frequency, which started from 9 kHz to 30 MHz, was pre-scanned and the result which was 20 dB
lower than the limit line per 15.31(0) was not reported.
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Below 1GHz
Horizontal:

80 Level (dBuV/m)

70

60

50 ‘7

40

30

20

10

30 50 100 200 500 1000
Frequency (MHz)

Freq Eeading &nterma Cable Preamp Limit ver
level factor loss fTactor level level limit Remark
MHz dBu¥ dB/m db dB dBu¥ dBu¥/m dE

300. 367 G4.02 13. 60 2. 36 37. 42 32. 66 46. 00 -13.44 QF
400,432 50,70 15,34 2. 85 7. 52 31,37 46. 00 -14,63 QF
bEB. 613 409,65 18, 84 3.59 37.53 34,55 46. 00 -11.4% QF

6TH. 208 4944 19. 58 4.00 3IT. 61 36. 41 46. 00 -10.59 QP
ThO. 108  53.64 20.53 4.28 3T7. 62 40. 83 46. 00 =5.17 QP
T8E.083 52,30 21. 15 4. 40 37. 62 40. 23 4. 00 =5.77T @QF
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Vertical:
aoLe?H{dBthn}
70
60
50 (
_ i
40 e,
2 3 4
) | “«mﬁ’
20 W W
10
30 50 100 200 500 1000
Frequency (MHz)
Freq Eeading Antenna Cable Preamp Limit Over
level factor loss factor level level limit FEemark
MHz dBuy¥ dE/m db db dBu¥ dBuV/m dB
45, BBb 5l.13 12. 26 0.73 3b. 98 28. 14 40, 00 -11.86 QP
125, 007 be. 94 .81 1. 40 36, 92 32,23 43,50 -11. 27 QF
375, 930 51. 60 14,94 2.7h 37. 50 31,79 46,00 -14,21 QP
566. 622 48. 50 18.78 3.589 37. 53 33.34 46. 00 -12. 66 QP
625.078 53,37 19. 52 3.82 37. bR 39,15 46. 00 -f. B8 (4] 3
870, 247 h2. 58 22.09 4. 76 37. 60 41. 83 46. 00 -4.17 QF
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Above 1GHz;:

802.11a,11n(HT20),11ac(HT20),11n(HT40),11ac(HT40),11ac(HT80) all have been tested,
802.11a SISO ANT1 mode , 802.11ac(HT40)MIMO mode , 802.11ac(HT80) MIMO mode are worst case and
only worse case is reported.

Report No.: GTS201812000130F03

Test mode: 802.11a Test channel: lowest
Antenna | Frequency REZ\?QQ Factor Mfg\?;re Limit Over
Pol. (MHz) (dBuV/m) (@Buv/im) | limitds) | Detector
(dBuVv/m) (dBuVv/m)
\% 11490 21.20 21.64 42.84 54(Note3) -11.16 PK
\% 17235 20.84 21.8 42.64 54(Note3) -11.36 PK
H 11490 22.00 21.83 43.83 54(Note3) -10.17 PK
H 17235 19.75 21.67 41.42 54(Note3) -12.58 PK
Test mode: 802.11a Test channel: Middle
Antenna | Frequency REZS;TQ Factor ME:\?;re Limit Over
Pol. (MHz) (dBUV/m) @Buvim) | limit(dB) Detector
(dBuVv/m) (dBuVv/m)
\% 11570 22.37 21.64 44.01 54(Note3) -9.99 PK
\% 17355 23.84 21.8 45.64 54(Note3) -8.36 PK
H 11570 25.01 21.83 46.84 54(Note3) -7.16 PK
H 17355 25.18 21.67 46.85 54(Note3) -7.15 PK
Test mode: 802.11a Test channel: Highest
Antenna | Frequency Rﬁ:\(;l(iar:g Factor Mﬁ:jg{e Limit Over
Pol. (MHz) (dBuV/m) @Buv/m) | limit@s) | Detector
(dBuVv/m) (dBuVv/m)
\% 11650 21.37 21.64 43.01 54(Note3) -10.99 PK
\% 17475 21.67 21.8 43.47 54(Note3) -10.53 PK
H 11650 20.44 21.83 42.27 54(Note3) -11.73 PK
H 17475 19.24 21.67 40.91 54(Note3) -13.09 PK
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Test mode: 802.11ac(HT40) Test channel: Lowest
Reading Measure
Antenna | Frequency Level Factor Level Limit Over
Pol. (MHz) (dBuv/m) (dBuV/m) (dBuVv/m) (dBuVv/m) limit(dB) Detector
Y, 11510 22.99 21.67 44.66 54(Note3) -9.34 PK
Y, 17265 22.17 21.83 44 54(Note3) -10 PK
H 11510 20.38 21.67 42.05 54(Note3) -11.95 PK
H 17265 22.35 21.83 44.18 54(Note3) -9.82 PK
Test mode: 802.11ac(HT40) Test channel: Highest
Reading Measure
Antenna | Frequency Level Factor Level Limit Over
Pol. (MHz) (dBuVv/m) (dBuV/m) (dBuVv/m) (dBuV/m) limit(dB) Detector
Vv 11590 21.43 21.67 43.1 54(Note3) -10.9 PK
Vv 17385 25.20 21.83 47.03 54(Note3) -6.97 PK
H 11590 24.50 21.67 46.17 54(Note3) -7.83 PK
H 17385 23.09 21.83 44,92 54(Note3) -9.08 PK
Test mode: 802.11ac(HT80) Test channel: Middle
Reading Measure
Antenna | Frequency Level Factor Level Limit Over
Pol. (MH2z) (dBuVv/m) (dBuV/m) (dBuV/m) (dBuV/m) limit(dB) Detector
Vv 11550 24.77 21.65 46.42 54(Note3) -7.58 PK
Vv 17325 25.97 21.81 47.78 54(Note3) -6.22 PK
H 11550 25.60 21.65 47.25 54(Note3) -6.75 PK
H 17325 23.72 21.81 45.53 54(Note3) -8.47 PK
Notes:

1. Measure Level = Reading Level + Factor.

2. The test trace is same as the ambient noise (the test frequency range: 18GHz~40GHz), therefore no data
appear in the report.

3. This limit applies for using average detector, if the test result on peak is lower than average limit, then
average measurement needn’t be performed.
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7.8 Frequency stability

Report No.: GTS201812000130F03

Test Requirement:

FCC Partl15 C Section 15.407(g)

Test Method:

ANSI C63.10:2013, FCC Part 2.1055

Limit:

Manufactures of U-NII devices are responsible for ensuring frequency
stability such that an emission is maintained within the band of operation

under all conditions of normal operation as specified

Test Procedure:

The EUT was setup to ANSI C63.4, 2003; tested to 2.1055 for compliance
to FCC Part 15.407(g) requirements.

Test setup:

Note :

Spectrum analyzer

Temperature Chamber

™

Att.

EUT

Variable Power Supply

Measurement setup for testing on Antenna connector

Test Instruments:

Refer to section 5.10 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass
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Measurement data:

Report No.: GTS201812000130F03

HT 20MHz

Frequency stability versus Temp.

Power Supply: AC 120V

Temp Operating 0 minute 2 minute 5 minute 10 minute
°C) ' Frequency Measured Measured Measured Measured
(MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz)
5745 5743.3852 5741.2611 5743.5322 5743.4378
-30 5785 5783.6573 5782.8487 5784.4730 5784.3003
5825 5824.9213 5822.0954 5824.6779 5824.8446
5745 5743.4379 5742.9268 5744.9992 5744.6859
-20 5785 5784.3190 5784.6561 5784.3155 5784.5815
5825 5821.7084 5824.3992 5824.2726 5824.9198
5745 5744.9088 5743.1300 5744.8825 5744.6125
-10 5785 5781.7668 5784.7995 5784.9302 5784.9658
5825 5823.6202 5824.0583 5824.3997 5824.7349
5745 5741.0891 5744.3137 5744.4271 5744.0537
0 5785 5782.0547 5782.4240 5784.3104 5783.8336
5825 5821.6304 5821.1070 5824.9578 5824.2033
5745 5744.8217 5742.0342 5744.6924 5744.9056
10 5785 5782.9843 5781.3228 5783.5028 5784.6647
5825 5821.3980 5822.8572 5824.1925 5824.1409
5745 5742.2445 5741.2648 5741.6708 5743.5473
20 5785 5784.2656 5781.6060 5784.0445 5784.3788
5825 5823.0504 5824.8262 5823.5108 5822.4228
5745 5742.8830 5742.1479 5744.9622 5744.5213
30 5785 5784.3976 5784.9743 5782.2565 5784.2998
5825 5823.6996 5823.2234 5824.9607 5823.6554
5745 5744.2620 5742.3074 5741.6034 5742.0050
40 5785 5784.7985 5782.4544 5784.8191 5784.1799
5825 5822.8520 5823.1139 5824.6313 5824.2642
5745 5742.6919 5743.6025 5744.2009 5744.8615
50 5785 5782.2541 5783.8877 5784.3750 5783.2458
5825 5823.0704 5823.1990 5824.4724 5824.0880
Frequency stability versus Voltage
Temperature: 25°C
Power Operating 0 minute 2 minute 5 minute 10 minute
Supply | Frequency Measured Measured Measured Measured
(VAC) (MHz) Frequency (MHZz) Frequency (MHz) Frequency (MHZz) Frequency (MHZz)
5745 5744.6372 5743.1735 5741.4324 5741.7883
102 5785 5781.5908 5784.8735 5783.5727 5784.0471
5825 5821.3134 5824.8543 5821.3411 5822.9681
5745 5741.4167 5743.9550 5744.1133 5741.4175
120 5785 5781.9253 5781.1131 5783.4587 5783.1249
5825 5824.2173 5822.2104 5823.8269 5824.5347
5745 5744.0990 5741.9041 5741.4032 5742.4802
138 5785 5782.7827 5782.7143 5783.3510 5784.7678
5825 5824.4332 5824.8648 5821.5775 5822.3664
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HT40 MHz

Frequency stability versus Temp.

Power Supply: AC 120V

Temp Operating 0 minute 2 minute 5 minute 10 minute
°C) ' Frequency Measured Measured Measured Measured
(MHz) Frequency (MHz) Frequency (MHz) Freguency (MHz) Frequency (MH2)
.30 5755 5756.0582 5754.5056 5755.9492 5753.9491
5795 5795.6404 5794.9994 5795.1064 5794.7493
20 5755 5755.9726 5754.8646 5755.1206 5754.0923
5795 5795.0666 5794.6563 5795.6386 5794.5781
10 5755 5755.5794 5754.2206 5755.5100 5754.4174
5795 5795.2046 5794.1722 5795.5354 5794.8778
0 5755 5755.7759 5754.8707 5755.0063 5754.0938
5795 5795.3277 5794.5853 5795.5991 5794.0038
10 5755 5755.6200 5754.6594 5755.3176 5754.8257
5795 5795.1933 5794.1438 5795.8181 5794.8473
20 5755 5755.3469 5754.6141 5755.4586 5754.8601
5795 5795.7583 5794.1178 5795.9324 5794.8917
30 5755 5755.2506 5754.9835 5755.3107 5754.5396
5795 5795.0696 5794.4994 5795.0619 5794.2074
40 5755 5755.3951 5754.2351 5755.8191 5754.9469
5795 5795.3855 5794.7290 5795.8483 5794.0094
50 5755 5755.7029 5754.5359 5755.9051 5754.3707
5795 5795.8794 5794.6142 5795.9973 5794.0524
Freguency stability versus Voltage
Temperature: 25°C
Power Operating 0 minute 2 minute 5 minute 10 minute
Supply Frequency Measured Measured Measured Measured
(VAC) (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz)
102 5755 5756.3387 5754.8997 5756.9177 5753.8536
5795 5795.5369 5794.8665 5795.7260 5794.8880
120 5755 5755.8880 5754.1603 5755.4292 5754.5181
5795 5795.0636 5794.2899 5795.4524 5794.0398
138 5755 5755.5107 5754.7234 5755.8170 5754.6148
5795 5795.0552 5794.2837 5795.7933 5794.5358
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HT80 MHz

Frequency stability versus Temp.

Power Supply: AC 120V

Temp. Operating 0 minute 2 minute 5 minute 10 minute
°C) Frequency Measured Measured Measured Measured
(MHz) Frequency (MHz) Frequency (MHz) Freguency (MHz) Frequency (MHZz)
-30 5775 5775.1198 5775.4826 5772.6731 5773.7879
-20 5775 5775.4863 5775.1456 5773.5355 5773.4554
-10 5775 5775.2347 5775.8708 5774.9966 5773.8641
0 5775 5775.3750 5775.2431 5774.0575 5773.1448
10 5775 5775.0963 5775.7355 5774.7396 5774.5290
20 5775 5775.3691 5775.1921 5774.6649 5774.5399
30 5775 5775.4589 5775.4786 5774.9680 5774.8477
40 5775 5775.0006 5775.8440 5774.4227 5774.9871
50 5775 5775.5613 5775.7544 5774.9905 5774.2985
Freqguency stability versus Voltage
Temperature: 25°C
Power Operating 0 minute 2 minute 5 minute 10 minute
Supply Frequency Measured Measured Measured Measured
(VAC) (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz)
102 5775 5774.3263 5777.5956 5776.5545 5775.7914
120 5775 5773.7249 5776.2737 5777.5571 5776.9237
138 5775 5774.2156 5776.1657 5775.6288 5776.8948
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8 Test Setup Photo

Reference to the appendix | for details.

9 EUT Constructional Details

Reference to the appendix Il for details.
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