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Section 1 Report summary

Nemko

Section1. Report summary

1.1 Applicant and manufacturer

Company name
Address

1.2 Test specifications

Seiko Epson Corporation
6925 Tazawa, Toyoshina, Azumino-shi, Nagano 399-8285 Japan

FCC 47 CFR Part 15, Subpart E, Clause 15.407
RSS-247, Issue 1, May 2015

1.3  Test methods

Unlicensed National Information Infrastructure Devises
Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and Licence-Exempt Local Area
Network (LE-LAN) Devices

789033 D02 General U-NII Test Procedures New
Rules v01r03 (August 22, 2016)

905462 D03

905462 D02

ANSI C63.10 v2013

1.4  Statement of compliance

Guidelines for Compliance Testing of Unlicensed National Information Infrastructure (U-NII) Devices Part
15, Subpart E

UNII Clients Without Radar Detection New Rules v01r02

UNII DFS Compliance Procedures New Rules v02

American National Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices

In the configuration tested, the EUT was found compliant.

Testing was completed against all relevant requirements of the test standard. Results obtained indicate that the product under test complies in full with the
requirements tested. The test results relate only to the items tested.

See “Summary of test results” for full details.

1.5 Exclusions

None

1.6 Test report revision history

Revision # Details of changes made to test report

TRF Original report issued

Report reference ID: 312742-3TRFWL
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Section 2:

Section 2.

Summary of test results

Summary of test results

Nemko

2.1 FCC Part 15 Subpart C, general requirements test results

Part Test description Verdict
§15.31(e) Variation of power source Pass?®
§15.203 Antenna requirement Pass?

Notes: *Measurements of the variation of the input power or the radiated signal level of the fundamental frequency component of the emission, as

appropriate, was performed with the supply voltage varied between 85 % and 115 % of the nominal rated supply voltage. No noticeable output power
variation was observed

2The Antennas are located within the enclosure of EUT and not user accessible.

2.2  FCCPart 15 Subpart E, test results

Part Test description Verdict
§15.403(i) Emission bandwidth Not applicable
§15.407(a)(1) Power and density limits within 5.15-5.25 GHz band Not applicable
§15.407(a)(2) Power and density limits within 5.25-5.35 GHz and 5.47-5.725 GHz bands Pass
§15.407(a)(3) Power and density limits within 5.725-5.85 GHz band Not applicable
§15.407(b)(1) Undesirable emission limits for 5.15-5.25 GHz band Not applicable
§15.407(b)(2) Undesirable emission limits for 5.25-5.35 GHz band Pass
§15.407(b)(3) Undesirable emission limits for 5.47-5.725 GHz bands Not applicable
§15.407(b)(4) Undesirable emission limits for 5.725-5.85 GHz band Not applicable
§15.407(b)(6) Conducted limits for U-NII devices using an AC power line Pass
§15.407(e) Minimum 6 dB bandwidth of U-NII devices within the 5.725-5.85 GHz band Not applicable
§15.407(g) Frequency stability Pass
§15.407(h)(1)* Transmit power control (TPC) Not applicable!
§15.407(h)(2)* Dynamic Frequency Selection (DFS) Pass
Note: *EUT maximum EIRP is less than 500 mW (24 dBm), therefore a TPC mechanism is not required
2.3  ICRSS-GEN, Issue 4, test results

Part Test description Verdict
6.6 Occupied Bandwidth Pass
7.1.2¢ Receiver radiated emission limits Not applicable
7.1.3! Receiver conducted emission limits Not applicable
8.8 Power Line Conducted Emissions Limits for Licence-Exempt Radio Apparatus Pass
8.112 Frequency stability Pass

Notes: *According to sections 5.2 and 5.3 of RSS-Gen, Issue 4: if EUT does not have a stand-alone receiver neither scanner receiver, then it exempt from
receiver requirements.

2According to section 8.11 of RSS-Gen, Issue 4: if the frequency stability of the licence-exempt radio apparatus is not specified in the applicable
standard (RSS), measurement of the frequency stability is not required

Report reference ID: 312742-3TRFWL
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Section 2: Summary of test results

Nemko
2.4 ICRSS-247, Issue 1, test results

Section Test description Verdict
6.1 (1)! Types of Modulation Pass
6.2.1(1) Power limits for 5150-5250 MHz band Not applicable
6.2.2 (1) Power limits for 5250-5350 MHz band Pass
6.2.3 (1) Power limits for 5470-5600 MHz and 5650-5725 MHz bands Not applicable
6.2.4 (1) Power limits for 5725-5850 MHz band Not applicable
6.2.4 (1) Minimum 6 dB bandwidth Not applicable
6.2.1(2) Unwanted emission limits for 5150-5250 MHz band Not applicable
6.2.2 (2) Unwanted emission limits for 5250-5350 MHz band Pass
6.2.2 (2) TPC requirements for devices with a maximum e.i.r.p. greater than 500 mW Not applicable
6.2.2 (3) e.i.r.p. at different elevations restrictions for 5250-5350 MHz band Pass
6.2.3(2) Unwanted emission limits for 5470-5600 MHz and 5650-5725 MHz bands Not applicable
6.2.4 (2) Unwanted emission limits for 5725-5850 MHz band Not applicable

6.3 Dynamic Frequency Selection (DFS) for devices operating in the bands 5250-5350 MHz, 5470-5600 MHz and Pass

5650-5725 MHz

Notes: 1 The EUT employs digital modulations, such as: 802.11a, 802.11n HT20 and 802.11n HT40

Report reference ID: 312742-3TRFWL Page 6 of 51



Section 3:

Section 3.

Equipment under test (EUT) details

Equipment under test (EUT) details

3.1 Sample information

Receipt date
Nemko sample ID number

3.2 EUT information

October 4, 2016

133-003152 (Conducted sample) and 133-003139 (Radiated sample)

Product name
Model

Smart Glasses
H756A (BT-300)

Model variant N/A

Serial number TCW27560112
3.3 Technical information

Applicant IC company number 1052D

IC UPN number H756A

All used IC test site(s) Reg. number 2040G-5

RSS number and Issue number
Frequency band
Frequency Min (MHz)

Frequency Max (MHz)

RF power Min (W), Conducted
RF power Max (W), Conducted

Field strength, Units @ distance
Measured BW (kHz) (99% dB)

Calculated BW (kHz), as per TRC-43
Type of modulation

Emission classification (F1D, G1D, D1D)
Transmitter spurious, Units @ distance

RSS-247 Issue 1, Section 6, May 2015
5250-5350 MHz

5260(802.11a, 802.11n HT20 and 802.11ac VHT20)
5270(802.11n HT40 and 802.11ac VHT40)
5290(802.11ac VHT80)

5320(802.11a, 802.11n HT20 and 802.11ac VHT20)
5310(802.11n HT40 and 802.11ac VHT40)
5290(802.11ac VHT80)

N/A

0.0102 (10.1 dBm, 802.11a)

0.0100(10.0 dBm, 802.11n. HT20)
0.0096(9.1 dBm, 802.11n.HT40)
0.0100(10.0 dBm, 802.11ac.VHT20)
0.0096(9.1 dBm, 802.11ac.VHT40)
0.0092(8.3 dBm,802.11ac VHT80)

N/A

16680(802.11a)

18070(802.11n. HT20)
36520(802.11n.HT40)
17880(802.11ac.VHT20)
36490(802.11ac.VHT40)

75870(802.11ac VHT80)

N/A

802.11a/n/ac

W7D

44.3 dBuV/m @ 3m, Quasi-peak

Nemko

5 VDC (Powered via external AC-DC adapter 100-240 VAC 50-60 Hz) and via battery
The EUT uses a non-detachable antenna to the intentional radiator. As per customer the antenna gain is 2.4
dBi at 5 GHz band

Power requirements
Antenna information

Report reference ID: 312742-3TRFWL Page 7 of 51



Section 3: Equipment under test (EUT) details
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3.4 Product description and theory of operation

EUT is a smart glass with see-through lenses, which allows to overlay images on actual view. The virtual images were provided by a controller.

3.5 EUT exercise details

EUT was set to test modes during tests, by software drivers provided by customer.

3.6  EUT setup diagram

HT56A Display

Harrless
Spectrum H756A Controller PG
analyzer — UsE
able cable
AC er:PC]
Power cord (PC)
Power Supply

Peripheral

equipments /

Instruments

Figure 3.6-1: Setup diagram
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Section 4: Engineering consideration
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Section 4. Engineering considerations

4.1  Modifications incorporated in the EUT

There were no modifications performed to the EUT during this assessment.

4.2 Technical judgment

EUT could be configured to different data rates. From preliminary investigation, the following was chosen to be worst case to present in this report: 6 Mbps
in 802.11a, MCSO0 in 802.11n and MCSO in 802.11ac.

4.3 Deviations from laboratory tests procedures

No deviations were made from laboratory procedures.

Report reference ID: 312742-3TRFWL Page 9 of 51



Section 5: Test conditions
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Section 5. Test conditions

5.1  Atmospheric conditions

Temperature 15-30 °C
Relative humidity 20-75%
Air pressure 860-1060 mbar

When it is impracticable to carry out tests under these conditions, a note to this effect stating the ambient temperature and relative humidity during the
tests shall be recorded and stated.

5.2  Power supply range

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the purpose of the present document, the
nominal voltage shall be the declared voltage, or any of the declared voltages +5 %, for which the equipment was designed.

Report reference ID: 312742-3TRFWL Page 10 of 51



Section 6: Measurement uncertainty
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Section 6. Measurement uncertainty

6.1 Uncertainty of measurement

Measurement uncertainty budgets for the tests are detailed below. Measurement uncertainty calculations assume a coverage factor of K = 2 with 95%
certainty.

Test name Measurement uncertainty, dB
All antenna port measurements 0.55
Conducted spurious emissions 1.13
Radiated spurious emissions 3.78
AC power line conducted emissions 3.55

Report reference ID: 312742-3TRFWL Page 11 of 51



Section 7: Test equipment
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Section 7. Test equipment
7.1 Test equipment list

Table 7.1-1: Equipment list
Equipment Manufacturer Model no. Asset no. Cal cycle Next cal.
3 m EMI test chamber TDK SAC-3 FA002532 2 year May 25/17
Flush mount turntable Sunol FM2022 FA002550 — NCR
Controller Sunol SC104V FA002551 = NCR
Antenna mast Sunol TLT2 FA002552 — NCR
spectrum analyzer Rohde & Schwarz FSV 40 FA002731 1year Apr 06/17
Receiver/spectrum analyzer Rohde & Schwarz ESU 40 FA002071 1year March 23/17
Biconical antenna (30-300 MHz) Sunol BC2 FA002078 1year March 4/17
Log periodic antenna (200-5000 MHz) Sunol LP5 FA002077 1year March 14/17
Horn antenna (1-18 GHz) EMCO RGA-60 FA002577 1year April 5/17
Horn antenna (18—-40 GHz) EMCO 3116 FA002487 2 year Aug. 16/17
Pre-amplifier (0.5-18 GHz) COM-POWER PAM-118A FA002561 1year May 6/17
Pre-amplifier (18-40 GHz) COM-POWER PAM-840 FA002508 1 year May 6/17
50 Q coax cable C.CA. None FA002603 = VOou
50 Q coax cable C.CA. None FA002605 — VOou
50 Q coax cable C.CA. None FA002607 = VOu
Signal generator Rohde & Schwarz SMR 40 FA002698 1year May 10/17
Power Sensor Rhode & Schwarz NRP18S FA002730 1year Mar. 14/17
Environmental Chamber ESPEC EPX-4H FA002736 1year Jan. 18/17
LISN Rohde & Schwarz ENV216 FA002514 1year Nov. 20/16
Power source California Instruments 5001ix FA002494 1 year Apr29/17
DFS test box Aeroflex PXI FA002628 1 year May 19/17
Spectrum analyzer Rohde & Schwarz FSU FA001877 1year Apr 15/17

Note: NCR - no calibration required, VOU - verify on use

Report reference ID: 312742-3TRFWL

Page 12 of 51



Section 8
Test name
Specification

Testing data
FCC 15.403(i) Emission bandwidth
FCC 15 Subpart E

Section 8. Testing data

Nemko

8.1  FCC15.403(i) Emission bandwidth

8.1.1 Definitions and limits

For purposes of this subpart the emission bandwidth shall be determined by measuring the width of the signal between two points, one below the carrier
center frequency and one above the carrier center frequency, that are 26 dB down relative to the maximum level of the modulated carrier. Determination of
the emissions bandwidth is based on the use of measurement instrumentation employing a peak detector function with an instrument resolution bandwidth
approximately equal to 1.0 percent of the emission bandwidth of the device under measurement.

8.1.2 Test summary
Test date November 5, 2016 Temperature 25 °C
Test engineer Yong Huang Air pressure 1015 mbar
Verdict Pass Relative humidity 30 %
8.1.3  Observations, settings and special notes

Spectrum analyser settings:

Resolution bandwidth approximately 1% of the emission bandwidth

Video bandwidth > RBW

Detector mode Peak

Trace mode Max Hold
8.1.4 Testdata

Table 8.1-1: 26 dB bandwidth results

Modulation Frequency, MHz 26 dB bandwidth, MHz
5260 21.33
802.11a 5300 21.40
5320 21.27
5260 21.65
802.11n HT20 5300 21.55
5320 21.63
5270 40.25
802.11n HT40 5310 40.20
5260 21.50
802.11ac VHT20 5300 21.70
5320 21.73
802.11ac VHT40 5270 40.25
e 5310 40.29
802.11ac VHT80 5290 82.20

Report reference ID: 312742-3TRFWL
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Section 8
Test name
Specification

Testing data
FCC 15.403(i) Emission bandwidth
FCC 15 Subpart E

8.1.4  Test data, continued

(I\Iemko

Spectrum %’ Spectrum r.%_:
Ref Level 20.00 dBm  Offset 10,50 d& e RBW 200 kHz Ref Level 20,00 dm  Offset 10.50 0B & RBW 500 kHz
Att 30de  SWT  28.5ps  VBW 500 kHz  Mode Auto FFT Att 30dE SWT 3ms__VBW 2 MHz Mode Swesp
@ 1Pk Max @ 1Pk Max
M1[1] -0.67 dBm| M1[1] 0.44 dBm)|
e
= 5.2624750 GHz| 30 dem 5.2740720 GHz
nd8 26.00 dB8 n ndB 26.00 dB|
£8-dBm—120.000 dBrm Bwi 21.333000000 MHz 20.000 dBm) Bw 40,250000000 MHZ
Q factor 246.7 Q factor 131.0|
10 dBm 10 dem
g M1 ; f"“-
0 e ) P A 0o o,
-10 dBm ‘/'WW \ -10 dBm f’r \
20 dBm 7 = -20 dBm ,f 1\
-30 dB - "
i \..r'\'\/“/ \'\“’W\ v “N]W ‘WWW
¥ ATy
e WY, (e, ] - Ugamr
-50 dBm -50 dBm
-60 dBm -60 dBm
CF 5.26 GHz 3000 pts Span 50.0 MHz CF 5.27 GHz 3000 pts Span 70.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | ¥-value |__Function | Function Result |
T 1 262475 GHz -0.67 dBm ndB down 21.333 MHz ML 1 5.274072 GHz 0.44 dBm nde down 40.25 MHz
T1 1 5,249325 GHz -26.56 dBm ndg 26.00 dB T1 1 5.249898 GHz -26.03 dBm nds | 26.00 db
T2 1 5270658 GHz -26.72 dBm Q factor 246.7 T2 1 5.200148 GHz -25.37 dBrm Q factor 131.0
- : T — L ]
[ )i N L e ) T Heasoring.. @0 [ R ]

Date: 5.NOV 2016 16:03:22

Figure 8.1-1: 26 dB bandwidth on 802.11a, sample plot

Date: 5.NOV.2016 16:51.18

Figure 8.1-2: 26 dB bandwidth on 802.11n HT40, sample plot

Spectrum 7
Ref Level 20.00 dm  Offset 10.50 dB & RBW 1 MHz
Att 30 dB SWT 3 ms VBW 3 MHz  Mode Sweep
(@ 1Pk Max
0 de M1[1] 1.38 dBm)|
= 9.3047670 GHzZ|
. _ nda 26.00 dB)|
6-4Bm—120.000 dBm Bw 82.200000000 MHZ]
Q factor 64.5
10 d|
M1
0dem — L
-10 dém
-20 dBm =
30 dB Ly
A Ammhiﬂnm ol It
=40 dam
-50 dBm
50 dB
CF 5.29 GHz 3000 pts Span 200.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.304767 GHz 1,38 dém | ndB down 82.2 MHz
T1 1 5.2489 GHz -24.95 dém | ndB 26.00 dB
T2 1 5.3311 GHz -24.74 dBm qQ factor 4.5

( i

j Measuring...

Date: 5 NOV 2016 16:53:44

Figure 8.1-3: 26 dB bandwidth on 802.11ac HT80, sample plot

Report reference ID: 312742-3TRFWL

Page 14 of 51



Section 8 Testing data
Test name RSS-Gen Clause 6.6 Occupied bandwidth

Specification RSS-Gen, Issue 4 Ne m kO

8.2 RSS-Gen 6.6 Occupied bandwidth

8.2.1 Definitions and limits

The emission bandwidth (xdB) is defined as the frequency range between two points, one above and one below the carrier frequency, at which the spectral
density of the emission is attenuated x dB below the maximum in-band spectral density of the modulated signal. Spectral density (power per unit bandwidth)
is to be measured with a detector of resolution bandwidth in the range of 1% to 5% of the anticipated emission bandwidth, and a video bandwidth at least 3x
the resolution bandwidth.

When the occupied bandwidth limit is not stated in the applicable RSS or reference measurement method, the transmitted signal bandwidth shall be
reported as the 99% emission bandwidth, as calculated or measured.

8.2.2 Test summary

Test date November 5, 2016 Temperature 25 °C
Test engineer Yong Huang Air pressure 1015 mbar
Verdict Pass Relative humidity 30%

8.2.3  Observations, settings and special notes

Spectrum analyser settings:

Resolution bandwidth: 1% to 5 % of the OBW
Video bandwidth: >3 x RBW

Detector mode: Peak

Trace mode: Max Hold

8.2.4 Test data

Table 8.2-1: 99 % bandwidth results

Modulation Frequency, MHz 99 % bandwidth, MHz
5260 16.63
802.11a 5300 16.63
5320 16.68
5260 17.85
802.11n HT20 5300 17.88
5320 18.07
5270 36.52
802.11n HT40 5310 36.52
5260 17.85
802.11ac VHT20 5300 17.88
5320 17.88
802.11ac VHT40 5270 36.47
e 5310 36.49
802.11ac VHT80 5290 75.87
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Section 8
Test name
Specification

8.2.4 Te

Testing data

RSS-Gen Clause 6.6 Occupied bandwidth

RSS-Gen, Issue 4

st data, continued
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Date: 5.NOV.2016 16.22:59

Figure 8.2-1: 99 % bandwidth on 802.11a, sample plot

Spectrum

Date: 5.NOV.2016 16:48.13

Figure 8.2-2: 99 % bandwidth on 802.11n HT40, sample plot
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Date: 5 NOV 2016 16:38 22
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i

Figure 8.2-3: 99 % bandwidth on 802.11ac VHT80, sample plot
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Section 8 Testing data

Test name FCC 15.407(a)(2) and RSS-247 6.2.2(1) 5.25-5.35 GHz band output power and spectral density
imits Nemko

Specification FCC Part 15 Subpart E and RSS-247, Issue 1

8.3 FCC15.407(a)(2) and RSS-247 6.2.2(1) 5.25-5.35 GHz band output power and spectral density limits

8.3.1 Definitions and limits

FCC:

The maximum conducted output power over the frequency bands of operation shall not exceed the lesser of 250 mW (24 dBm) or 11 dBm + 10 logio (B),
where B is the 26 dB emission bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band.
If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

FCC §15.407(h)(1) Transmit power control (TPC).
U-NII devices shall employ a TPC mechanism. The U-NII device is required to have the capability to operate at least 6 dB below the mean EIRP value of 30
dBm. A TPC mechanism is not required for systems with an e.i.r.p. of less than 500 mW.

IC:
The maximum conducted output power shall not exceed 250 mW (24 dBm) or 11 + 10 log1o(B), dBm, whichever is less, where B is the 99% emission
bandwidth in megahertz. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W (30 dBm) or 17 + 10 log1o (B), dBm, whichever is less. B is the 99% emission bandwidth in megahertz. Note that
devices with a maximum e.i.r.p. greater than 500 mW (27 dBm) shall implement TPC in order to have the capability to operate at least 6 dB below the
maximum permitted e.i.r.p. of 1 W (30 dBm).

In addition to the above requirements, devices with a maximum e.i.r.p. greater than 200 mW (23 dBm) shall comply with the following e.i.r.p. at different
elevations, where 0 is the angle above the local horizontal plane (of the Earth) as shown below:

i. -13 dBW/MHz for0°<0<8°

ii. -13-0.716 (6-8) dBW/MHz for 8°<0<40°
iii. -35.9-1.22(6-40) dBW/MHz for 40° < ©<45°
iv. —-42dBW/MHz for 8 > 45°

8.3.2 Test summary

Test date November 5, 2016 Temperature 25°C
Test engineer Yong Huang Air pressure 1015 mbar
Verdict Pass Relative humidity 30%
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Section 8 Testing data

Test name FCC 15.407(a)(2) and RSS-247 6.2.2(1) 5.25-5.35 GHz band output power and spectral density
imits Nemko

Specification FCC Part 15 Subpart E and RSS-247, Issue 1

8.3.3 Observations, settings and special notes

The test was performed according to 789033 D02 General UNII Test Procedures New Rules v0O1 section E) 2) b) Method SA-1 (trace averaging with the EUT
transmitting at full power throughout each sweep).

The maximum measured 26 dB emission bandwidth for 802.11a was 21.40 MHz, for 802.11n HT20 was 21.65 MHz, for 802.11n HT40 was 40.25 MHz, for
802.11ac VHT20 was 21.73 MHz, for 802.11ac VHT40 was 40.29 MHz and for 802.11ac VHT80 was 82.20 MHz.

FCC output power limit for 802.11a was calculated as follows: 11 dBm + 10 x log10 (21.4) = 24.30 dBm > 24dBm, therefore the limit is 24 dBm

FCC output power limit for 802.11n HT20 was calculated as follows: 11 dBm + 10 x log10 (21.65) = 24.35 dBm > 24dBm, therefore the limit is 24 dBm
FCC output power limit for 802.11n HT40 was calculated as follows: 11 dBm + 10 x log10 (40.25) = 27.05 dBm > 24 dBm, therefore the limit is 24 dBm
FCC output power limit for 802.11ac VHT20 was calculated as follows: 11 dBm + 10 x log10 (21.73) = 24.37 dBm > 24dBm, therefore the limit is 24 dBm
FCC output power limit for 802.11ac VHT40 was calculated as follows: 11 dBm + 10 x log10 (40.29) = 27.05 dBm > 24 dBm, therefore the limit is 24 dBm
FCC output power limit for 802.11ac VHT80 was calculated as follows: 11 dBm + 10 x log10 (82.20) = 30.15 dBm > 24dBm, therefore the limit is 24 dBm

The maximum measured 99 % occupied bandwidth for 802.11a was 16.68 MHz, for 802.11n HT20 was 18.07 MHz, for 802.11n HT40 was 36.52 MHz, for
802.11ac VHT20 was 17.88 MHz, for 802.11ac VHT40 was 36.49 MHz and for 802.11ac VHT80 was 75.87 MHz.

IC output power limit for 802.11a was calculated as follows: 11 + 10 x Logio (16.68) = 23.22 dBm < 24 dBm

IC output power limit for 802.11n HT20 was calculated as follows: 11 + 10 x Logio (18.07) = 23.57 dBm < 24 dBm

IC output power limit for 802.11n HT40 was calculated as follows: 11 + 10 x Logio (36.52) = 26.63 dBm > 24 dBm, therefore the limit is 24 dBm

IC output power limit for 802.11ac VHT20 was calculated as follows: 11 dBm + 10 x log10 (17.88) = 23.52 dBm < 24 dBm

IC output power limit for 802.11ac VHT40 was calculated as follows: 11 dBm + 10 x log10 (36.49) = 26.62 dBm > 24 dBm, therefore the limit is 24 dBm
IC output power limit for 802.11ac VHT80 was calculated as follows: 11 dBm + 10 x log10 (75.87) = 29.80 dBm > 24dBm, therefore the limit is 24 dBm

IC EIRP limit for 802.11a was calculated as follows: 17 + 10 x Logio (16.68) = 29.22 dBm < 30 dBm

IC EIRP limit for 802.11n HT20 was calculated as follows: 17 + 10 x Logio (18.07) = 29.57 dBm < 30 dBm

IC EIRP limit for 802.11n HT40 was calculated as follows: 17 + 10 x Logio (36.52) = 32.63 dBm > 30 dBm, therefore the limit is 30 dBm
IC EIRP limit for 802.11ac VHT20 was calculated as follows: 17 + 10 x Log1o (17.88) = 29.52 dBm < 30 dBm

IC EIRP limit for 802.11ac VHT40 was calculated as follows: 17 + 10 x Log1o (36.49) = 32.62 dBm > 30 dBm, therefore the limit is 30 dBm
IC EIRP limit for 802.11ac VHT80 was calculated as follows: 17 + 10 x Log1o (75.87) = 35.80 dBm > 30 dBm, therefore the limit is 30 dBm

TPC EIRP limit is 24 dBm
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FCC 15.407(a)(2) and RSS-247 6.2.2(1) 5.25-5.35 GHz band output power and spectral density

limits Nemko

Specification FCC Part 15 Subpart E and RSS-247, Issue 1

Test name

8.3.4 Testdata

Table 8.3-1: Output power measurements results for FCC

Conducted output power,

Modulation Frequency, MHz dBm Power limit, dBm Margin, dB
5260 9.6 24 14.4
802.11a 5300 9.9 24 14.1
5320 10.1 24 13.9
5260 9.6 24 14.4
802.11n HT20 5300 9.8 24 14.2
5320 10.0 24 14.0
5270 8.8 24 15.2
802.11n HT40 5310 9.1 24 14.9
5260 9.7 24 14.3
802.11ac VHT20 5300 9.9 24 14.1
5320 10.0 24 14.0
802.11ac VHT40 >270 8.9 24 15.1
5310 9.1 24 14.9
802.11ac VHT80 5290 8.3 24 15.7

Table 8.3-2: PSD measurements results for FCC and IC

Modulation Frequency, MHz PSD, dBm/MHz PSD limit, dBm/MHz Margin, dB
5260 -1.1 11 12.1
802.11a 5300 -0.7 11 11.7
5320 -0.7 11 11.7
5260 -1.6 11 12.6
802.11n HT20 5300 -1.3 11 12.3
5320 -1.2 11 12.2
5270 -5.2 11 16.2
802.11n HT40 5310 5.0 11 16.0
5260 -1.6 11 12.6
802.11ac VHT20 5300 -1.2 11 12.2
5320 -1.1 11 12.1
802.11ac VHT40 >270 >0 1 16.0
5310 -4.9 11 15.9
802.11ac VHT80 5290 -8.5 11 19.5

Table 8.3-3: Output power measurements and EIRP calculations results for IC

Conducted output

Modulation Frequency, MHz Antenna gain, dBi EIRP, dBm EIRP limit, dBm Margin, dB
power, dBm

5260 9.6 2.4 12.0 29.2 17.2
802.11a 5300 9.9 2.4 12.3 29.2 16.9
5320 10.1 2.4 12.5 29.2 16.7
5260 9.6 2.4 12.0 29.6 17.5
802.11n HT20 5300 9.8 2.4 12.2 29.6 17.4
5320 10.0 2.4 12.4 29.6 17.2
5270 8.8 2.4 11.2 30.0 18.8
802.11n HT40 5310 9.1 2.4 11.5 30.0 18.5
5260 9.7 2.4 12.1 29.5 17.5
802.11ac VHT20 5300 9.9 2.4 12.3 29.5 17.2
5320 10.0 2.4 12.4 29.5 17.1
802.11ac VHT40 5270 8.9 2.4 11.3 30.0 18.7
5310 9.1 2.4 11.5 30.0 18.5
802.11ac VHT80 5290 8.3 2.4 10.7 30.0 19.3
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Test name L
limits

Specification FCC Part 15 Subpart E and RSS-247, Issue 1

FCC 15.407(a)(2) and RSS-247 6.2.2(1) 5.25-5.35 GHz band output power and spectral density

@emko

Spectrum r.%_: Spectrum r.%_:
Ref Level 20.00 d8m  Offset 10.50 0B @ RBW 1 MHz Ref Level 20.00 d8m  Offset 10.50 0B @ RBW 1 MHz
Att 308 SWT 1ms VBW 3MHz Mode Swesp Att 308 SWT 1ms VBW 3MHz Mode Swesp
SGL Count 100/100 SGL Count 100/100
@ 1Rm AvgPwr ®1Rm AvgPwr
MI[1] 3.32 dBm) MI[1] 11.63 dBm)|
30 dem 5.2600000 GHZ| 30 dem 5.2700000 GHZ|
B 20.000 B B 20.000 B
10 dBm 10 dBm
0 der Ll 0 der
N fn y S—
-10 dBm. -10 dBm.
-20 dem i I -20 dem f‘ \
-30 dBm ﬂ"» Mhﬁg‘l‘ 30 dem / \
-40 dBm -40 dBm i
Lol Pl el Wumwﬂ' LN I
-50 dBm -50 dBm
-60 dém -60 dém
CF 5.26 GHz 1000 pts Span 30.0 MHz CF 5.27 GHz 1000 pts Span 60.0 MHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result Type | Ref | Trc | X-value | ¥-value | Function | Function Result
M1 1 5.26 GHz -3.32 dem _ Band Power 9,60 dBm M1 1 5.27 GHz -11.63 dém _ Band Power 5.81 dbm
[ )i Ready NRRRRRRED R e R b Ready CCCEEEEREN ] oz 7

Date: 5.NOV 2016 17:56:51

Figure 8.3-1: Sample plot for power on 802.11a

Spectrum

Date: 5NOV 2016 18:02-39

Figure 8.3-2: Sample plot for power on 802.11n HT40
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Figure 8.3-3: Sample plot for power and PSD on 802.11ac VHT80
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FCC 15.407(a)(2) and RSS-247 6.2.2(1) 5.25-5.35 GHz band output power and spectral density
Test name limits
Specification FCC Part 15 Subpart E and RSS-247, Issue 1

@emko

Spectrum r.%_: Spectrum r.%_:
Ref Level 10.00 dBm  Offset 10.50 0B @ RBW 1 MHz Ref Level 10.00 dBm  Offset 10.50 0B @ RBW 1 MHz

Att 20de SWT 10ms VBW 3MHz Mode Sweep Att 20de SWT 10ms VBW 3MHz Mode Sweep

SGL Count 1004100 SGL Count 1004100

@ 1Rm AvgPwr (@ 1Rm AvgPwr

M1[1] 1.09 dBm| M1[1] 5.16 dBm|

20 d2m 5.25715150 GHz| 20 d2m 5.26338250 GHz|
48-dBm—110.000 dBrm| 8-dBm——110.000 dBrm|

od s od

B /" - ~ B T

-10 dBm 7 i -10 dBm f' St \

-20 dgm j \ -20 dgm /" \

-30 dBm— -30 dBm ( \

-40 dBm -40 dBm " “'
-60 dBm -60 dBm
70 dBm -70 dam:
CF 5.26 GHz 10000 pts Span 30.0 MHz CF 5.2699 GHz 10000 pts Span 50.0 MHz

[ )i T Ready  WLANARNAD W e B | JU Ready " WHENNNRED W8

Date: 5.NOV 2016 17:47-07 Date: 5 NOV 2016 17:52:43

Figure 8.3-4: Sample plot for PSD on 802.11a

Spectrum

Figure 8.3-5: Sample plot for PSD on 802.11n HT40
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Figure 8.3-6: Sample plot for PSD on 802.11ac VHT80
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Test name FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions k
Specification FCC Part 15 Subpart E and RSS-247, Issue 1 Nem O

8.4 FCC15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions

8.4.1 Definitions and limits

FCC:

(2) For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz.

(5) The emission measurements shall be performed using a minimum resolution bandwidth of 1 MHz. A lower resolution bandwidth may be employed near
the band edge, when necessary, provided the measured energy is integrated to show the total power over 1 MHz.

(6) Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in § 15.209.

(7) The provisions of § 15.205 apply to intentional radiators operating under this section.

(8) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the upper and lower frequency block edges as the design
of the equipment permits.

IC:
i) For devices with both operating frequencies and channel bandwidths contained within the band 5250-5350 MHz, the device shall comply with the
following:

a) All emissions outside the band 5250-5350 MHz shall not exceed -27 dBm/MHz e.i.r.p. if the equipment is intended for outdoor use; or
b)  All emissions outside the band 5150-5350 MHz shall not exceed -27 dBm/MHz e.i.r.p. and any emissions within the band 5150-5250 MHz shall
meet the power spectral density limits of Section 6.2.1. The device shall be labelled “for indoor use only.”

ii) For devices with operating frequencies in the band 5250-5350 MHz but having a channel bandwidth that overlaps the band 5150-5250 MHz, the devices’
unwanted emission shall not exceed -27 dBm/MHz e.i.r.p. outside the band 5150-5350 MHz and its power shall comply with the spectral power density for
operation within the band 5150-5250 MHz. The device shall be labelled “for indoor use only.”

RSS-Gen 8.10 Emissions falling within restricted frequency bands
Restricted bands, identified in Table 8.4-2, are designated primarily for safety-of-life services (distress calling and certain aeronautical bands), certain satellite
downlinks, radio astronomy and some government uses. Except where otherwise indicated, the following restrictions apply:

(a) fundamental components of modulation of licence-exempt radio apparatus shall not fall within the restricted bands of below;

(b) unwanted emissions falling into restricted bands of below shall comply with the limits specified in RSS-Gen;
(c) unwanted emissions not falling within restricted frequency bands shall either comply with the limits specified in the applicable RSS, or with those specified
in RSS-Gen.

Table 8.4-1: FCC §15.209 and RSS-Gen — Radiated emission limits

Frequency, Field strength of emissions Measurement distance,

MHz uv/m dBuV/m m

0.009-0.490 2400/F (F in kHz) 67.6 — 20 x log1o(F) (F in kHz) 300
0.490-1.705 24000/F (F in kHz) 87.6 — 20 x log1o(F) (F in kHz) 30
1.705-30.0 30 29.5 30
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
above 960 500 54.0 3

Notes: In the emission table above, the tighter limit applies at the band edges.
For frequencies above 1 GHz the limit on peak RF emissions is 20 dB above the maximum permitted average emission limit applicable to the
equipment under test
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Test name FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions
Specification FCC Part 15 Subpart E and RSS-247, Issue 1 Nemko
8.4.1  Definitions and limits, continued
Table 8.4-2: IC restricted frequency bands
MHz MHz MHz GHz
0.090-0.110 12.51975-12.52025 399.9-410 5.35-5.46
2.1735-2.1905 12.57675-12.57725 608-614 7.25-7.75
3.020-3.026 13.36-13.41 960-1427 8.025-8.5
4.125-4.128 16.42-16.423 1435-1626.5 9.0-9.2
4.17725-4.17775 16.69475-16.69525 1645.5-1646.5 9.3-9.5
4.20725-4.20775 16.80425-16.80475 1660-1710 10.6-12.7
5.677-5.683 25.5-25.67 1718.8-1722.2 13.25-13.4
6.215-6.218 37.5-38.25 2200-2300 14.47-14.5
6.26775-6.26825 73-74.6 2310-2390 15.35-16.2
6.31175-6.31225 74.8-75.2 2655-2900 17.7-21.4
8.291-8.294 108-138 3260-3267 22.01-23.12
8.362-8.366 156.52475-156.52525 3332-3339 23.6-24.0
8.37625-8.38675 156.7-156.9 3345.8-3358 31.2-31.8
8.41425-8.41475 240-285 3500-4400 36.43-36.5
12.29-12.293 322-335.4 4500-5150 Above 38.6

Note: Certain frequency bands listed in Table 8.4-2 and above 38.6 GHz are designated for low-power license-exempt applications. These
frequency bands and the requirements that apply to the devices are set out in this Standard

Table 8.4-3: FCC restricted frequency bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 Above 38.6
13.36-13.41
8.4.2 Test summary
Test date: November 9, 2016 to November 13, 2016 Temperature: 24 °C
Test engineer: Yong Huang Air pressure: 1010 mbar
Verdict: Pass Relative humidity: 40 %

Report reference ID: 312742-3TRFWL

Page 23 of 51



Section 8 Testing data

Test name FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions k
Specification FCC Part 15 Subpart E and RSS-247, Issue 1 Nem O

8.4.3 Observations, settings and special notes

The spectrum was searched from 30 MHz to 40 GHz.
EUT was set to transmit with 100 % duty cycle.
Radiated measurements were performed at a distance of 3 m. Radiated emissions were performed while antenna connector was terminated with 50 Q load.

Spectrum analyser for peak conducted measurements within restricted bands below 1 GHz:

Resolution bandwidth: 100 kHz
Video bandwidth: 300 kHz
Detector mode: Peak
Trace mode: Max Hold

Average limit line was set as follows: 54 dBuV/m —95.23 dB — 4.7 dB =-45.93 dBm
Antenna gain is included in the offset of the measurement.

Spectrum analyser for peak conducted measurements within restricted bands above 1 GHz:

Resolution bandwidth: 1 MHz
Video bandwidth: 3 MHz
Detector mode: Peak
Trace mode: Max Hold

Average limit line was set as follows: 54 dBuV/m —95.23 dB =-41.23 dBm/MHz
Antenna gain is included in the offset of the measurement.

Spectrum analyser for average conducted measurements within restricted bands above 1 GHz for frequencies where peak results were above the average

limit:

Resolution bandwidth: 1 MHz

Video bandwidth: 10 MHz
Detector mode: RMS

Trace mode: Power average
Number of averaging traces: 100

Peak limit is 20 dB higher than the average limit: -41.23 dBm/MHz + 20 dB = -41.23 dBm/MHz
Antenna gain is included in the offset of the measurement.

Spectrum analyser for peak conducted measurements outside restricted bands:

Resolution bandwidth: 1 MHz
Video bandwidth: 3 MHz
Detector mode: Peak
Trace mode: Max Hold

Report reference ID: 312742-3TRFWL

Page 24 of 51



Section 8 Testing data
Test name FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions
Specification FCC Part 15 Subpart E and RSS-247, Issue 1

8.4.4 Testdata

(I\Iemko

Spectrum r.%_: Spectrum r.%_:
Ref Level 12.50 d8m__ Offset 13.00 dB Mode_Auto Sweep Ref Level 12.50 d8m__ Offset 13.00 dB Mode_Auto Sweep
@1 Max @1 Max
10 dBm 10 dBm
ode ode
-10 dBm: -10 dBm:
-20 dBm -20 dBm
-30 dém -30 dém
-40 dBm -40 dBm
fspur cond 56 UNII-rstr bnd-to add db fspur cond 56 UNII-rstr bnd-to add db
-50 dBm i -50 dBm
-6 -
dBm dBm
dBm dBm
Start 30.0 MHz 64002 pts Stop 40.0 GHz Start 30.0 MHz 64002 pts Stop 40.0 GHz
Spurious Emissions Spurious Emissions
Range Low Range Up | RBW | Frequency | powerabs | ALimit Range Low Range Up | RBW | Frequency | powerabs | ALimit
30,000 MHz 1,000 GHz 100.000 kHz 228,22240 MHz -70.27 dBm -200.00 dB 30,000 MHz 1,000 GHz 100.000 kHz 924,11503 MHz -69.30 dBm -200.00 dB
1.000 GHz 40,000 GHz 1.000 MHz 5.25757 GHz 9.19 dbm -200.00 dB 1.000 GHz 40,000 GHz 1.000 MHz 5.28535 GHz 9.12 dbm -200.00 dB
L J'L Measuring.. MUULLELLD W e L J'L Measuring.. MUULLELLD W e

Date: 5 NOV 2016 18:20-53

Figure 8.4-1: Peak spurious emissions within restricted bands at low
channel, 802.11a, ch52

Spectrum

Date: 5 NOV 2016 18:21:39

Figure 8.4-2: Peak spurious emissions within restricted bands at mid
channel, 802.11a, ch60
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Figure 8.4-3: Peak spurious emissions within restricted bands at high
channel, 802.11a, ch64
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Spectrum r.%_: Spectrum r.%_:
Ref Level 12.50 d8m__ Offset 13.00 dB Mode_Auto Sweep Ref Level 12.50 d8m__ Offset 13.00 dB Mode_Auto Sweep
@1 Max @1 Max
10 dBm 10 dBm
0dB 0dB
-10 dem -10 dem
-20 dBm -20 dBm
-30 dém -30 dém
-40 dBm -40 dBm
fspur cond 56 UNII-rstr bnd-to add db fspur cond 56 UNII-rstr bnd-to add db
-50 dBm i -50 dBm
-6 -
dBm dBm
dem dem
Start 30.0 MHz 64002 pts Stop 40.0 GHz Start 30.0 MHz 64002 pts Stop 40.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Freguency |  Powerabs | ALimit Rangelow | RangeUp | RBW | Freguency |  Powerabs | ALimit
30,000 MHz 1,000 GHz 100.000 kHz 918.81051 MHz -60.73 dbm -200.00 dB 30,000 MHz 1,000 GHz 100.000 kHz 827,33024 MHz -70.52 dBm -200.00 dB
1.000 GHz 40,000 GHz 1.000 MHz 5.26366 GHz 8.67 dbm -200.00 dB 1.000 GHz 40,000 GHz 1.000 MHz 5.28779 GHz 8.61 dbm -200.00 dB
L ﬂ Measuring... | A o L ﬂ | Measuring.. A sy

Date: 5.NOV 2016 18:23:18

Figure 8.4-4: Peak spurious emissions within restricted bands at low

Date: 5 NOV 2016 18:23:54

Figure 8.4-5: Peak spurious emissions within restricted bands at mid

channel, 802.11n-HT20, ch52 channel, 802.11n-HT20, ch6o

Spectrum 7

Ref Level 12.50 ddm__ Offset 13.00 B Mode_Auto Sweep
@1 Max
10 dem

0de

-10 dBm:

-20 dBm

-30 dBm:

- m
fspur cond 56 UNII-rstr bnd-to add dbi

-50 dBm.
-6
dBm
0 dBm.
Start 30.0 MHz 64002 pts Stop 40.0 GHz
Spurious Emissions
Rangelow | RangeUp | RBW | Freguency |  Powerabs | ALimit
30.000 MHz 1,000 GHz 100.000 kHz 86726087 MHz -65.85 dbm -~200.00 dB
1.000 GHz 40,000 GHz 1,000 MHz 5,32004 GHz £.74 dbm -200.00 d&
o eian
L JU | Measuring... @ D e iaoans

Date: 5.NOV.2016 18:24.44

Figure 8.4-6: Peak spurious emissions within restricted bands at high
channel, 802.11n-HT20, ch64
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Section 8
Test name
Specification

Testing data

FCC Part 15 Subpart E and RSS-247, Issue 1

Spectrum

FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions

(I\Iemko

18:26:13

r.%_: Spectrum r.%_:
Ref Level 12.50 d8m__ Offset 13.00 dB Mode _Auto Sweep Ref Level 12.50 d8m__ Offset 13.00 dB Mode _Auto Sweep
@1 Max @1 Max
10 dBm 10 dBm
ods ods
-10 dBm -10 dBm
-20 dBm -20 dBm
-30 dBm -30 dBm
40 dBm 40 dBm
fspur cond 56 UNII-rstr bnd-to add db fspur cond 56 UNII-rstr bnd-to add db
-50 dBm -50 dBm
-6 -6
dém dém
~50 dBm 0 dem
Start 30.0 MHz 63002 pts Stop 40.0 GHz Start 30.0 MHz 63002 pts Stop 40.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Freguency |  Powerabs | ALimit Rangelow | RangeUp | RBW | Freguency |  Powerabs | ALimit
30,000 MHz 1,000 GHz 100.000 kHz 814.32658 MHz -69.89 dBm -200.00 dB 30,000 MHz 1,000 GHz 100.000 kHz 812.53820 MHz -70.12 dBm -200.00 dB
1.000 GHz 40,000 GHz 1,000 MHz 526610 GHz 5.25 dbm -200.00 dB 1.000 GHz 40,000 GHz 1,000 MHz 530510 GHz 5.54 dBm -200.00 dB
e T ]
L b Measuring...  LLULLLLED W e L JL Measuring... L0 ED ek 4

Date: 5NOV 2016 18:25:28

Figure 8.4-7: Peak spurious emissions within restricted bands at low
channel, 802.11n-HT40, ch52

Date: 5NOV 2016 18:26:13

Figure 8.4-8: Peak spurious emissions within restricted bands at high
channel, 802.11n-HT40, ch60
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Section 8
Test name
Specification

Testing data

FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions k
FCC Part 15 Subpart E and RSS-247, Issue 1 Nem O

Spectrum r.%_: Spectrum r.%_:
Ref Level 12.50 d8m__ Offset 13.00 dB Mode_Auto Sweep Ref Level 12.50 d8m__ Offset 13.00 dB Mode_Auto Sweep
@1 Max @1 Max
10 dBm 10 dBm
0dB 0dB
-10 dem -10 dem
-20 dBm -20 dBm
-30 dém -30 dém
-40 dBm -40 dBm
fspur cond 56 UNII-rstr bnd-to add db fspur cond 56 UNII-rstr bnd-to add db
-50 dBm I -50 dBm
-6 -
dBm dBm
0dem 0 dem
Start 30.0 MHz 64002 pts Stop 40.0 GHz Start 30.0 MHz 64002 pts Stop 40.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Freguency |  Powerabs | ALimit Rangelow | RangeUp | RBW | Freguency |  Powerabs | ALimit
30,000 MHz 1,000 GHz 100.000 kHz 899,10800 MHz -70.19 dBm -200.00 dB 30,000 MHz 1,000 GHz 100.000 kHz 902.01791 MHz -60.38 dBm -200.00 dB
1.000 GHz 40,000 GHz 1.000 MHz 525879 GHz 8.61 dbm -200.00 dB 1.000 GHz 40,000 GHz 1.000 MHz 528657 GHz 5.62 dbm -200.00 dB
L ﬂ Measuring... | A oy L ﬂ | Measuring... Wl A et

Date: 5 NOV 2016 18:26:56

Figure 8.4-9: Peak spurious emissions within restricted bands at low

Date: 5NOV 2016 18:27-33

Figure 8.4-10: Peak spurious emissions within restricted bands at mid

channel, 802.11ac-VHT20, ch52 channel, 802.11ac-VHT20, ch60

Spectrum 7

Ref Level 12.50 ddm__ Offset 13.00 B Mode_Auto Sweep
@1 Max
10 dem

0de

-10 dBm:

-20 dBm

-30 dBm:

- m
fspur cond 56 UNII-rstr bnd-to add dbi

-50 dBm.
-6
dBm
dem
Start 30.0 MHz 64002 pts Stop 40.0 GHz
Spurious Emissions
Rangelow | RangeUp | RBW | Freguency |  Powerabs | ALimit
30.000 MHz 1,000 GHz 100.000 kHz 136.65120 MHz -65.60 dbm -~200.00 dB
1.000 GHz 40,000 GHz 1,000 MHz 532460 GHz 8,64 dBm -200.00 d&
o eian
L H | Measuring... @ [ oAz

Date: 5.NOV.2016 18:28.12

Figure 8.4-11: Peak spurious emissions within restricted bands at high
channel, 802.11ac-VHT20, ch64
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Section 8
Test name
Specification

Spectrum

Testing data

FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions
FCC Part 15 Subpart E and RSS-247, Issue 1

(I\Iemko

r.%_: Spectrum

Ref Level 12.50 d8m _ Offset 13.00 dB

Mode auto Sweep

(=)

Ref Level 12.50 d8m _ Offset 13.00 dB

Mode _Auto Sweep
@1 Max @1 Max
10 dBm 10 dBm
ods ods
-10 dBm -10 dBm
-20 dBm -20 dBm
-30 dBm -30 dBm
40 dBm 40 dBm
fspur cond 56 UNII-rstr bnd-to add db fspur cond 56 UNIIT-rstr bnd-to add db
-50 dBm -50 dBm
-6 -6
dém dém
dem "50 dBm
Start 30.0 MHz 63002 pts Stop 40.0 GHz Start 30.0 MHz 63002 pts Stop 40.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Freguency |  Powerabs | ALimit Rangelow | RangeUp | RBW | Freguency |  Powerabs | ALimit
30,000 MHz 1,000 GHz 100.000 kHz 847.66523 MHz -70.41 dBm -200.00 dB 30,000 MHz 1,000 GHz 100.000 kHz 955.18437 MHz -69.85 dbm -200.00 dB
1.000 GHz 40,000 GHz 1,000 MHz 525879 GHz 5.55 dBm -200.00 dB 1.000 GHz 40,000 GHz 1,000 MHz 530510 GHz 5.24 dBm -200.00 dB
L ﬂ Measuring... i L ﬂ Measuring... i

Date: 5.NOV 2016 18:28:49

Figure 8.4-12: Peak spurious emissions within restricted bands at low
channel, 802.11ac-VHT40, ch52

Date: 5 NOV 2016 18:28-30

Figure 8.4-13: Peak spurious emissions within restricted bands at high
channel, 802.11ac-VHT40, ch6o

Spectrum

Ref Level 12.50 ddm__ Offset 13.00 B
@1 Max
10 dem

&

Mode_Auto Swesp

0de

-10 dBm:

-20 dBm

-30 dBm:

- m
fspur cond 56 UNII-rstr bnd-to add dbi

-50 dBm.
-6
dBm
“50 dBm:
Start 30.0 MHz 64002 pts Stop 40.0 GHz
Spurious Emissions
Rangelow | RangeUp | RBW | Freguency |  Powerabs | ALimit
30,000 MHz 1,000 GHz 100.000 kHz 99540780 MHz -65.08 dbm -200.00 cB
1.000 GHz 40,000 GHz 1,000 MHz 5,30144 GHz 2.71 dBm -200.00 dB
L H Measuring...  @EANLELLD ey

Date: 5.NOV.2016 18:30:23

Figure 8.4-14: Peak spurious emissions within restricted bands, 802.11ac-
VHT80, ch52
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Section 8
Test name
Specification

Spectrum

Testing data

FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions

FCC Part 15 Subpart E and RSS-247, Issue 1

(=)

(@emko

Spectrum

ur cond 56 UNII-non rstr bnd-to add db

o
7
Ref Level 7.90 dém  Offset 12.90 d& @ RBW 1 MHz Ref Level 7.90 dém  Offset 12.90 d& @ RBW 1 MHz
o att 5cB  BWT _ 160ms @ VBW 3 MHz Mode Auto Sweep o att 5cB  BWT _ 160ms @ VBW 3 MHz Mode Auto Sweep
(@ 1Pk Max (@ 1Pk Max
Limit Ghe] PAkS Limit Ghe] PAkS
o geline spurlbond 5¢ UNLI-non {str bie PARS o geline spurlbond 5¢ UNLI-non {str biePARS
-10 dBm: -10 dBm:
-20 dBm -20 dBm

ur cond 56 UNII-non rstr bnd-to add db

-40 dBm -40 dBm
-50 dem i -50 dem
dy o
-70 dm -70 dm
-80 dBm: -80 dBm:
-90 dBm: -90 dBm:
Start 30.0 MHz 32001 pts Stop 40.0 GHz Start 30.0 MHz 32001 pts Stop 40.0 GHz
L ﬂ. Measuring... i} g ﬂ.

Date: 9. NOV 2016 14:57-06

o

Figure 8.4-15: Peak spurious emissions outside restricted bands at low

channel, 802.11a, ch52

Spectrum

Measuring...
L o @

) e whrzs g
Date: 9. NOV 2016 14:57-26

Figure 8.4-16: Peak spurious emissions outside restricted bands at mid
channel, 802.11a, ch60

(=)

Ref Level 7.00 dém  Offset 12.90 dB & RBW 1 MHz

jo Att 5di SWT 160 ms & VBW 3 MHz  Mode Auto Sweep
@®1Pk Max
Limit Gheff PARS
od Line spur nd 5¢ UNII-non {str bni PABS
-10 dBm:
-20dBm

nur cond 56 UNII-non rstr bnd-to add db

-40 dBm

-50 dgm

-70 dBém

<80 dBm:

-30 dBm

Start 30.0 MHz

32001 pts

Stop 40.0 GHz

( |

Date: 9.NOV.2016 14.57.49

Measuring...  EERRRENNN [

Figure 8.4-17: Peak spurious emissions outside restricted bands at high
channel, 802.11a, ch64
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Section 8 Testing data
Test name

FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions k
Specification FCC Part 15 Subpart E and RSS-247, Issue 1 Nem O

Spectrum r.%_:

Ref Level 7.90 dém Offset 12,90 dB8 & RBW 1 MHz

Spectrum r.%_:

Ref Level 7.90 dém  Offset 12.90 d& @ RBW 1 MHz
o att 5cB  BWT _ 160ms @ VBW 3 MHz Mode Auto Sweep o att 5cB  BWT _ 160ms @ VBW 3 MHz Mode Auto Sweep
(@ 1Pk Max (@ 1Pk Max
Limit Ghe] PAkS Limit Ghe] PAkS
0 qekine spurfind 56 UNI-non fstr bne PABS 0 gekine spurlbind 56 UNII-non fstr b PABS
-10 dBm. -10 dBm.
-20 dBm -20 dBm
pur cond 56 UNIT-non rstr bnd-to add db pur cond 56 UNIT-non rstr bnd-to add db
-40 dBm -40 dBm
-50 dBm -50 dBm
-70 dm -70 dm
-80 dBm: -80 dBm:
-90 dBm: -90 dBm:
Start 30.0 MH; 32001 pt Stop 40.0 GH! Start 30.0 MH; 32001 pt St iau.u GH.
aj z s o z aj z s o z
L ﬂ. Measuring... [ L Rra

[EE T L ﬂ_ | Measuring... [

Date: 9.NOV 2016 14:58:15

e
Date: 9. NOV 2016 14:58:16

Figure 8.4-18: Peak spurious emissions outside restricted bands at low

Figure 8.4-19: Peak spurious emissions outside restricted bands at mid
channel, 802.11n-HT20, ch52

channel, 802.11n-HT20, ch60

Spectrum :%:

Ref Level 7.00 dém  Offset 12.90 dB & RBW 1 MHz

jo Att 5di SWT 160 ms & VBW 3 MHz  Mode Auto Sweep
@®1Pk Max
Limit Gheff PARS
od Line spur nd 5¢ UNII-non {str bni PABS
-10 dBm:
-20dBm

nur cond 56 UNII-non rstr bnd-to add db

-40 dBm

-50 dgm

-70 dBém

<80 dBm:

-30 dBm
Start 30.0 MHz

32001 pts

Stop 40.0 GHz

L H | Measuring...  ERANANAAD e
Date: 9.NOV.2016 14.59.40

Jasaio 7

Figure 8.4-20: Peak spurious emissions outside restricted bands at high
channel, 802.11n-HT20, ch64
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Section 8
Test name
Specification

Testing data

FCC Part 15 Subpart E and RSS-247, Issue 1

FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions

Spectrum r.%_:

Ref Level 7.90 dém Offset 12,90 dB8 & RBW 1 MHz

Nemko

Spectrum r.%_:

Ref Level 7.90 dém Offset 12,90 dB8 & RBW 1 MHz

o att 5cB  BWT _ 160ms @ VBW 3 MHz Mode Auto Sweep o att 5cB  BWT _ 160ms @ VBW 3 MHz Mode Auto Sweep
(@ 1Pk Max (@ 1Pk Max
Limit Ghe] PAkS Limit Ghe] PAkS
o geline spurlbond 5¢ UNLI-non {str biePARS o geline spurlbond 5¢ UNLI-non {str biePARS
-10 dBm: -10 dBm:
-20 dBm -20 dBm
pur cond 56 UNIT-non rstr bnd-to add db

ur cond 56 UNII-non rstr bnd-to add db

-40 dBm -40 dBm
-50 deém: -50 deém:
df

-70 dm -70 dm

<80 dBm: <80 dBm:

-90 dBm: -90 dBm:

Start 30.0 MHz 32001 Ets Stop 40.0 GHz Start 30.0 MHz 32001 Ets Stop 40.0 GHz
L ﬂ. Measuring... [ B e L ﬂ. Measuring... [ B e

Date: 9.NOV 2016 15:00-10

Figure 8.4-21: Peak spurious emissions outside restricted bands at low
channel, 802.11n-HT40, ch52

Date: 9.NOV 2016 15:00-24

Figure 8.4-22: Peak spurious emissions outside restricted bands at high
channel, 802.11n-HT40, ch60
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Section 8 Testing data
Test name

FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions k
Specification FCC Part 15 Subpart E and RSS-247, Issue 1 Nem O

Spectrum r.%_:

Ref Level 7.90 dém Offset 12,90 dB8 & RBW 1 MHz

Spectrum r.%_:

Ref Level 7.90 dém  Offset 12.90 d& @ RBW 1 MHz
o att 5dB SWT  160ms @ VBW 3 MHz Mode Auto Sweep o att 5dB SWT  160ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
Limit Ghe] PAkS Limit Ghe] PAkS
od Line spurlond 5¢ UNII-non {str bni PABS od Line spur|fdnd 5¢ UNII-non {str b PABS
-10 dBm. -10 dBm.
-20 dBm -20 dBm
pur cond 56 UNIT-non rstr bnd-to add db pur cond 56 UNIT-non rstr bnd-to add db
-40 dBm -40 dBm
-50 dem -50 dem
df
-70 dm -70 dm
-80 dBm: -80 dBm:
-90 dBm: -90 dBm:
Start 30.0 MH; 32001 pt Stop 40.0 GH! Start 30.0 MH; 32001 pt St iau.u GH.
aj z s o z aj z s o z
L ﬂ. Measuring... [ L Rra ﬂ_

iz B

Measuring... [

AT
Date: 9. NOV 2016 15:01:09

Date: 9.NOV 2016 15:01:36
Figure 8.4-23: Peak spurious emissions outside restricted bands at low

Figure 8.4-24: Peak spurious emissions outside restricted bands at mid
channel, 802.11ac-VHT20, ch52

channel, 802.11ac-VHT20, ch60

Spectrum :%:

Ref Level 7.00 dém  Offset 12.90 dB & RBW 1 MHz

jo Att 5di SWT 160 ms & VBW 3 MHz  Mode Auto Sweep
@®1Pk Max
Limit Gheff PARS
od Line spur nd 5¢ UNII-non {str bni PABS
-10 dBm:
-20dBm

nur cond 56 UNII-non rstr bnd-to add db

-40 dBm

-50 dgm

-70 dBém

<80 dBm:

-30 dBm
Start 30.0 MHz

32001 pts

L H | Measuring...  ERANANAAD e
Date: 9.NOV.2016 15:.02:11

Stop 40.0 GHz

szt

Figure 8.4-25: Peak spurious emissions outside restricted bands at high
channel, 802.11ac-VHT20, ch64
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Section 8 Testing data

Test name FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions k
Specification FCC Part 15 Subpart E and RSS-247, Issue 1 Nem O

Spectrum r.%_: Spectrum r.%_:
Ref Level 7.90 dém  Offset 12,30 d& & RBW 1 MHz

Ref Level 7.90 dém  Offset 12.90 d& @ RBW 1 MHz
o att 5dB SWT  160ms @ VBW 3 MHz Mode Auto Sweep o att 5dB SWT  160ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
Limit Ghe] PAkS Limit Ghe] PAkS
od Line spurlond 5¢ UNII-non {str bni PABS od Line spur|fdnd 5¢ UNII-non {str b PABS
-10 dBm. -10 dBm.
-20 dBm -20 dBm
pur cond 56 UNIT-non rstr bnd-to add db pur cond 56 UNIT-non rstr bnd-to add db
-40 dBm -40 dBm
-50 dem -50 dem
-6)
-70 dm -70 dm
-80 dBm: -80 dBm:
-90 dBm: -90 dBm:
Start 30.0 MH; 32001 pt St iau.u GH. Start 30.0 MH; 32001 pt St iau.u GH.
aj z s o z aj z s o z
L ﬂ. Measuring... i} g

150230 7 L ﬂ_ | measuring.. QN

Date: 9.NOV 2016 15:02-52

N \shzise
Date: 9.NOV 2016 15:02-31

Figure 8.4-26: Peak spurious emissions outside restricted bands at low

Figure 8.4-27: Peak spurious emissions outside restricted bands at high
channel, 802.11ac-VHT40, ch52

channel, 802.11ac-VHT40, ch60

Spectrum :%:

Ref Level 7.00 dém  Offset 12.90 dB & RBW 1 MHz

jo Att 5di SWT 160 ms & VBW 3 MHz  Mode Auto Sweep
@®1Pk Max
Limit GheliH PARS
od Line spur nd 5¢ UNII-non {str bni PABS
-10 dBm:
-20dBm

nur cond 56 UNII-non rstr bnd-to add db

-40 dBm

-50 dgm

-6f1 d

-70 dBém

<80 dBm:

-30 dBm
Start 30.0 MHz

32001 pts

L H | Measuring...  ERANANAAD e
Date: 9.NOV.2016 15.03.18

Stop 40.0 GHz

s 7

Figure 8.4-28: Peak spurious emissions outside restricted bands, 802.11ac-
VHT80, ch52
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Section 8
Test name
Specification

Testing data

FCC Part 15 Subpart E and RSS-247, Issue 1

FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions

(I\Iemko

Spectrum r.%_: Spectrum r.%_:
Ref Level 3.00 dém  Offset 13.00 dB @ RBW 100 kHz Ref Level 3.00 dém  Offset 13.00 dB @ RBW 100 kHz

o att 0cB SWT  32.1ms @ VBW 300 kdz _Mode Sweep o att 0cB SWT  32.1ms @ VBW 300 kdz _Mode Sweep

@ 1Pk Max @ 1Pk Max

0 dpkimit fheck paks M1[1] -65.61 dBm)| pur et Ohiik-rstr bnd-to add df paks M1[1] -56.21 dBm)|

Line spur cond 5¢ UNII-rstr bnd-to  PAES 5.149500000 GHz Line spur cond 5 UNII-rstr pnd-to PARS 5.350500000 GHz

-10 dBm: 10 dBm:

-20 dem -20 dem

-30 dBm: 30 dem

=40 dBm -40 dBm

cpur cond 56 UNII-rstr bnd-to add dbi

-50 dBm Iiﬁ iﬂ m - t

-60 dBm: —~ -60 dBm:

-70 dBm: -70 dBm:

-80 dBm -80 dBm

-90 dem -90 dem

CF 5.1495 GHz 32001 pts Span 5.0 MHz CF 5.3505 GHz 32001 pts Span 5.0 MHz
Marker Marker

Type | Ref | Tre | X-value | ¥-value | Function | Function Result Type | Ref | Tre | X-value | ¥-value | Function | Function Result

M1 1 5.1495 GHz -65.51 dém  Band Power -55.24 dbm M1 1 5.3505 GHz -56.31 dém  Band Power 45 44 dbm

L b Measuring...  LLULLLLED W e L JL Measuring... [l g e

Date: 5.NOV 2016 17:05:16

Figure 8.4-29: Lower band edge emission, 802.11a

Date: 5.NOV 2016 17:11-02

Figure 8.4-30: Upper band edge emission, 802.11a

Spectrum r.%_: Spectrum r.%_:
Ref Level 3.00 dm  Offset 13.00 dB @ RBW 100 kHz Ref Level 3.00 dm  Offset 13.00 dB @ RBW 100 kHz
o att 0cB SWT  32.1ms @ VBW 300 kdz _Mode Sweep o att 0ce  SWT 1ms @ VBW 300kHz Mode Sweep
@ 1Pk Max Count 100/100
0 dpkimit fheck pAkS M1[1] -67.04 dBm)| @ 1Rm AvoPwr@2Pk Max
Line spur cond 5G UNII-rstr bnd-to  PABS 5.149500000 GHz fspur eansitG bk rstr bnd-to add doi LALS m2[2] 51.03 dBm|
-10 dem. Line spur cond 5¢ UNII-rstr bnd-to PAEE\ 5.35049750 GHz|
10 dBm m1[1] 64.83 dBm
5.35050000 GH2|
20 dem -20 dam
-30 dém -30 dem
=40 dBm. 40 dBm:
pur cond 56 UNTI-rstr bnd-to add db) .
0 dam AW Y Y P O Y VO R WP L NV Y 1 -
kfvww'u AT L T ML U T OIS R S W TS
60 dBm. -60 dBm un
70 dem 70 dem
-80 dBm
-80 dBm
-90 dBm
-90 dBm
CF 5.3505 GHz 1000 pts Span 5.0 MHz
CF 5.1495 GHz 32001 pts Span 5.0 MHz Marker
Marker Type | Ref | Tre | X-value | ¥-value |__Function | Function Result |
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result M1 1 5.3505 GHz -64.83 dBm Band Power -55.12 dBm
M1 1 5.1495 GHz -67.04 dBm Band Power -55.84 dém M2 2 5.3504975 GHz -51.03 dem Band Power -41.28 dem
L H Measuring...  @EANLELLD ireaas L H Measuring...  LROALECED e ironws

Date: 5.NOV 2016 17:08-35

Figure 8.4-31: Lower band edge emission, 802.11n-HT20

Date: 5.NOV 2016 17:38-05

Figure 8.4-32: Upper band edge emission, 802.11n-HT20
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Section 8
Test name
Specification

Testing data

FCC 15.407(b) and RSS-247 6.2.2(2) Undesirable (unwanted) emissions
FCC Part 15 Subpart E and RSS-247, Issue 1

(I\Iemko

Spectrum Spectrum
Ref Level 3.00 dm  Offset 13.00 dB @ RBW 100 kHz Ref Level 3.00 dm  Offset 13.00 dB @ RBW 100 kHz
o att 0dB  SWT  32.1ms @ VBW 300 kHz _Mode Sweep o att 0ce  SWT 1ms @ VBW 300kHz Mode Sweep
@ 1Pk Max Count 100/100
0 dpkimit fheck DAES M1[1] -66.19 dBm)| @ 1Rm AvoPwr@2Pk Max
Line spur cond 5G UNII-rstr bnd-to  PABS 5.149500000 GHz fspur eansitG bk rstr bnd-to add doi LALS m2[2] 46.87 dBm|
-10 dem. Line spur cond 5¢ UNII-rstr bnd-to P»‘\Efw 5.35049750 GHz|
-10 dBm m1[1] 59.93 dBm
5.35050000 GH2|
20 dem -20 dam
-50 dBm -30 dem
o S 55 UNiTratr brd-to ada d Aogem
Spur conc -rstr bnd-to add dbi o
50 dBm 50 dBm A ) STV I L S I L W L W TN
M1
50 dBm . ot i
70 dem 70 dem
-80 dBm
-80 dBm
-90 dBm
-90 dBm
CF 5.3505 GHz 1000 pts Span 5.0 MHz
CF 5.1495 GHz 32001 pts Span 5.0 MHz Marker
Marker Type | Ref | Tre | X-value | ¥-value |__Function | Function Result
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result M1 1 5.3505 GHz -53.93 dBm Band Power -50.67 dBm
M1 1 5.1495 GHz -66.19 dem Band Power -55.97 dém M2 2 5.3504975 GHz -46.87 dem Band Power -37.49 dém
Il Measuring...  RARREACD itk e Il Measuring...  RARREACD itk o

Date: 5.NOV.2016 17.08.48

Figure 8.4-33: Lower band edge emission, 802.11n-HT40

Date: 5.NOV.2016 17.34.10

Figure 8.4-34: Upper band edge emission, 802.11n-HT40

Spectrum Spectrum
Ref Level 3.00 dm  Offset 13.00 6B & RBW 100 knz Ref Level 3.00 dBm  Offset 13.00 dB @ RBW 100 kHz
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Figure 8.4-35: Lower band edge emission, 802.11ac-VHT20

Date: 5.NOV.2016 17.35.29

Figure 8.4-36: Upper band edge emission, 802.11ac-VHT20
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Date: 5.NOV.2016 17.07.38

Figure 8.4-37: Lower band edge emission, 802.11ac-VHT40

Date: 5.NOV.2016 17.44:10

Figure 8.4-38: Upper band edge emission, 802.11ac-VHT40
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Date: 5.NOV.2016 17.07.59

Figure 8.4-39: Lower band edge emission, 802.11ac-VHT80

Date: 5.NOV.2016 17.39:35

Figure 8.4-40: Upper band edge emission, 802.11ac-VHT80
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Figure 8.4-41: Cabinet Radiated spurious emission 1to18 GHz sample plot, low channel
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Figure 8.4-42: Cabinet Radiated spurious emission 1to18 GHz sample plot, mid channel
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Figure 8.4-43: Cabinet Radiated spurious emission 1to18 GHz sample plot, high channel
Note: Spectrum were investigated from 30 MHz to 25 GHz, no emission were detected above 18 GHz within 10 dB below the limit.

EUT was investigated in 802.11a/802.11n/802.11ac modes, only worst case was presented.
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Table 8.4-4: Radiated field strength measurement results below 1 GHz

Frequency, MHz Peak Field strength, dBuV/m Limit, dBuV/m Margin, dB
30.2 32.1 40.0 7.9
246.4 44.1 46.0 1.9
584.0 44.3 46.0 1.7
Notes: Field strength includes correction factor of antenna, cable loss, amplifier, and attenuators where applicable.
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Figure 8.4-44: Radiated spurious emission below 1 GHz sample plot

Note: EUT was investigated in 802.11b/802.11G/802.11n modes, only the worst case was presented.
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8.5 FCC15.207(a) and RSS-Gen 8.8 AC power line conducted emissions limits

8.5.1 Definitions and limits

FCC §15.407(6)(b):
Any U-NII devices using an AC power line are required to comply also with the conducted limits set forth in §15.207

FCC §15.207(a):

Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is designed to be connected to the public utility (AC) power line, the
radio frequency voltage that is conducted back onto the AC power line on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed
the limits in the following table, as measured using a 50 uH/50 Q line impedance stabilization network (LISN). Compliance with the provisions of this
paragraph shall be based on the measurement of the radio frequency voltage between each power line and ground at the power terminal. The lower limit
applies at the boundary between the frequency ranges.

IC:
A radio apparatus that is designed to be connected to the public utility (AC) power line shall ensure that the radio frequency voltage, which is conducted back
onto the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz, shall not exceed the limits in table below.

Unless the requirements applicable to a given device state otherwise, for any radio apparatus equipped to operate from the public utility AC power supply

either directly or indirectly (such as with a battery charger), the radio frequency voltage of emissions conducted back onto the AC power lines in the
frequency range of 0.15 MHz to 30 MHz shall not exceed the limits shown in table below. The more stringent limit applies at the frequency range boundaries.

Table 8.5-1: Conducted emissions limit

Frequency of emission Conducted limit (dBuV)
(MHz) Quasi-peak Average**
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
Note: * - The level decreases linearly with the logarithm of the frequency.

** - Alinear average detector is required.

8.5.2 Test summary

Test date October 6, 2016 Temperature 25°C
Test engineer Yong Huang Air pressure 1009 mbar
Verdict Pass Relative humidity 40 %

Report reference ID: 312742-3TRFWL Page 40 of 51



Section 8 Testing data

Test name FCC 15.407(b)(6) and RSS-Gen 8.8 AC power line conducted emissions limits k
Specification FCC Part 15 Subpart E and RSS-Gen, Issue 4 Nem O

8.5.3 Observations, settings and special notes

The EUT was set up as tabletop configuration.
The spectral scan has been corrected with transducer factors (i.e. cable loss, LISN factors, and attenuators) for determination of compliance.

A preview measurement was generated with the receiver in continuous scan mode. Emissions detected within 6 dB or above limit were re-measured with
the appropriate detector against the correlating limit and recorded as the final measurement.

Receiver settings for preview measurements:

Resolution bandwidth 9 kHz

Video bandwidth 30 kHz

Detector mode Peak and Average
Trace mode Max Hold
Measurement time 100 ms

Receiver settings for final measurements:

Resolution bandwidth 9 kHz

Video bandwidth 30 kHz

Detector mode Quasi-Peak and Average
Trace mode Max Hold
Measurement time 100 ms
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8.5.1 Test data
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Preview Result2-AVG
Preview Result 1-PK+
— CISPR 22 Limit-Class B, Mains (Quasi-Peak)
CISPR 22 Limit-Class B, Mains (Average)
* Final_ResultQPK
Final_ResultCAV

Plot 8.5-1: Conducted emissions on phase line

Table 8.5-2: Quasi-Peak results AC power line conducted emissions limits — phase line

uasi-Peak result!nd3 uasi-Peak limit Margin M ement Bandwidth . Correction
Frequency (MHz) Q (dBuV) Q (dBuV) (ng) time (ms) (kHz) Conductor Filter factor? (dB)
0.181500 50.1 64.4 14.3 100.0 9 L1 ON 10.2
0.188250 48.8 64.1 15.4 100.0 9 L1 ON 10.2
Notes: 1 Result (dBuV) = receiver/spectrum analyzer value (dBuV) + correction factor (dB)

2 Correction factor (dB) = LISN factor IL (dB) + cable loss (dB) + attenuator (dB)
3The maximum measured value observed over a period of 15 seconds was recorded.

Sample calculation: 53.4 dBuV (result) = 43.3 dBuV (receiver reading) + 9.9 dB (Correction factor)
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Plot 8.5-2: Conducted emissions on neutral line

Table 8.5-3: Quasi-Peak results AC power line conducted emissions limits — neutral line

uasi-Peak result!nd3 uasi-Peak limit Margin ™M ement Bandwidth . Correction
Frequency (MHz) (dBuv) B (dBuv) (ng) time (ms) (kHz) Conductor Filter factor? (dB)
0.174750 50.4 64.7 143 100.0 9 N ON 10.2
0.444750 439 57.0 13.1 100.0 9 N ON 10.0
Notes: 1 Result (dBuV) = receiver/spectrum analyzer value (dBuV) + correction factor (dB)

2 Correction factor (dB) = LISN factor IL (dB) + cable loss (dB) + attenuator (dB)
3The maximum measured value observed over a period of 15 seconds was recorded.

Sample calculation: 53.4 dBuV (result) = 43.3 dBpV (receiver reading) + 9.9 dB (Correction factor)
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8.6 FCC15.407(g) and RSS-Gen 8.11 Frequency stability

8.6.1 Definitions and limits

Manufacturers 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 in the user’s manual.

8.6.2 Test summary

Test date: November 10, 2016 Temperature: 24°C
Test engineer: Yong Huang Air pressure: 1009 mbar
Verdict: Pass Relative humidity: 37%

8.6.3  Observations, settings and special notes

Spectrum analyser settings:

Resolution bandwidth: 10 Hz
Video bandwidth: 10 Hz
Detector mode: Peak
Trace mode: Max Hold

8.6.4 Testdata

Table 8.6-1: Frequency drift measurement

Test conditions Frequency, GHz Drift, Hz
+35 °C, Nominal 5.31996755 -5420
+30 °C, Nominal 5.31997216 -809

+20°C, +15% 5.31997297 0
+20 °C, Nominal 5.31997297 Reference

+20°C,-15% 5.31997297 0
+10 °C, Nominal 5.31998881 15835
+5 °C, Nominal 5.32005716 84190

Note: Frequency stability was assessed between two +5 °C and +35 °C, as per client’s manual.

Maximum recorded frequency drift was 84 kHz, which is 16 ppm
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8.7 FCC15.407(h)(2) Radar Detection Function of Dynamic Frequency Selection (DFS)

8.7.1 Definitions and limits

(2) Radar Detection Function of Dynamic Frequency Selection (DFS). U-NII devices operating with any part of its 26 dB emission bandwidth in the 5.25—
5.35 GHz and 5.47-5.725 GHz bands shall employ a DFS radar detection mechanism to detect the presence of radar systems and to avoid co-channel
operation with radar systems. Operators shall only use equipment with a DFS mechanism that is turned on when operating in these bands. The device must
sense for radar signals at 100 percent of its emission bandwidth. The minimum DFS detection threshold for devices with a maximum e.i.r.p. of 200 mW to 1
W (23-30 dBm) is -64 dBm. For devices that operate with less than 200 mW (23 dBm) e.i.r.p. and a power spectral density of less than 10 dBm in a 1 MHz
band, the minimum detection threshold is -62 dBm. The detection threshold is the received power averaged over 1 microsecond referenced to a 0 dBi
antenna. For the initial channel setting, the manufacturers shall be permitted to provide for either random channel selection or manual channel selection.

(i) Operational Modes. The DFS requirement applies to the following operational modes:

(A) The requirement for channel availability check time applies in the master operational mode.

(B) The requirement for channel move time applies in both the master and slave operational modes.

(i) Channel Availability Check Time. A U-NII device shall check if there is a radar system already operating on the channel before it can initiate a transmission
on a channel and when it has to move to a new channel. The U-NII device may start using the channel if no radar signal with a power level greater than the
interference threshold values listed in paragraph (h)(2) of this section, is detected within 60 seconds.

(iii) Channel Move Time. After a radar's presence is detected, all transmissions shall cease on the operating channel within 10 seconds. Transmissions during
this period shall consist of normal traffic for a maximum of 200 ms after detection of the radar signal. In addition, intermittent management and control

signals can be sent during the remaining time to facilitate vacating the operating channel.

(iv) Non-occupancy Period. A channel that has been flagged as containing a radar system, either by a channel availability check or in-service monitoring, is
subject to a non-occupancy period of at least 30 minutes. The non-occupancy period starts at the time when the radar system is detected.

Table 8.7-1: DFS Response Requirement Values

Parameter Value

Non-occupancy period Minimum 30 minutes

Channel Availability Check Time 60 seconds

Channel Move Time 10 seconds?

Channel Closing Transmission Time 200 milliseconds + an aggregate of 60 milliseconds over remaining 10 second
periodl and 2

U-NII Detection Bandwidth Minimum 80% of the 99% power bandwidth?

Notes: 1The instant that the Channel Move Time and the Channel Closing Transmission Time begins is as follows:

. For the Short pulse radar Test Signals this instant is the end of the Burst.

. For the Frequency Hopping radar Test Signal, this instant is the end of the last radar burst generated.

. For the Long Pulse radar Test Signal this instant is the end of the 12 second period defining the radar transmission.

2The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the beginning of the Channel Move Time plus any additional
intermittent control signals required to facilitate Channel changes (an aggregate of 60 milliseconds) during the remainder of the 10 second period.
The aggregate duration of control signals will not count quiet periods in between transmissions.

3 During the U-NII Detection Bandwidth detection test, radar type 1 is used and for each frequency step the minimum percentage of detection is
90%. Measurements are performed with no data traffic.
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Table 8.7-2: Short Pulse Radar Test Waveforms

Nemko

Radar type Pulse width, us  Pulse Repetition Interval (PRI), us Number of pulses Minimum percentage of Minimum number
successful detection of trials
0 1 1428 18 See note See note
1 1 Test A: 15 unique PRI values randomly Roundup{(1 + 360) x 60% 30
selected from the list of 23 PRI values in (19 x 10° + PRIs)}
table below
Test B: 15 unique PRI values randomly
selected within the range of 518-3066 s,
with a minimum increment of 1 s,
excluding PRI values selected in Test A
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar types 1-4) 80% 120

Note: Short Pulse Radar Type 0 should be used for the detection bandwidth test, channel move time, and channel closing time tests.

Table 8.7-3: Pulse Repetition Intervals Values for Test A

Pulse Repetition Frequency number Pulse Repetition Frequency, Pulses per second Pulse Repetition Interval (PRI), ps
1 1930.5 518
2 1818.7 538
3 1792.1 558
4 1730.1 578
5 1672.2 598
6 1618.1 618
7 1567.4 638
8 1519.8 658
9 1474.9 678
10 1432.7 698
11 1392.8 718

12 1355.0 738
13 1319.3 758
14 1285.3 778
15 1253.1 798
16 1222.5 818
17 1193.3 838
18 1165.6 858
19 1139.0 878
20 1113.6 898
21 1089.3 918
22 1066.1 938
23 326.2 3066

Table 8.7-4: Long Pulse Radar Test Waveforms

Radar Pulse Chirp width, Pulse Repetition Number of pulses Number of Minimum percentage of Minimum number
type width, ps MHz Interval (PRI), ps per burst bursts successful detection of trials
5 50-100 5-20 1000-2000 1-3 8-20 80% 30

Table 8.7-5: Frequency Hopping Radar Test Waveforms

Radar Pulse Pulse Repetition . Hopping Minimum percentage of Minimum number
. Pulses per hop Hopping rate, kHz sequence . .
type width, ps Interval (PRI), ps successful detection of trials
length, ms
6 1 333 9 0.333 300 70% 30
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FCC 15.407(h)(2) and RSS-247 6.3 Radar Detection Function of Dynamic Frequency Selection (DFS)

Nemko

8.7.2 Test summary
Test date: November 25, 2016 Temperature: 24°C
Test engineer: Yong Huang Air pressure: 1009 mbar
Verdict: Pass Relative humidity: 37%
8.7.3 Observations, settings and special notes

Since EUT is a client device without DFS radar detection mechanism, therefore only two tests are applicable: Channel Move Time and Channel Closing
Transmission Time. Transmit channel was set at 5300 MHz(for channel move time test) and 5280 MHz for (Non-occupancy time test). The Radar type 0 was
supplied to a Master device antenna port. The testing was performed with an approved master (provided by customer) operating in 40 MHz BW mode.

8.7.4 Test data
File Configure Help
RF Settings
Start Waveform
RF Frequency: 5.300.000000% MHz DUT Peak Input Level: 20002 dBm DUT Peak Output Level: 0002 dBm ‘ st
VSG Path Loss/Gain 000 a8 VSA Path Loss: 00013 4B

Capture Waveform | Measurement/ Analysis ‘ Playback Waveform

Capture Screen ‘

Trigger Settings Display Settings Captured Info
i Threshold Level 5005 dBm Display Reference Level: 200 dBm Capture Duration:
External Trig (/O):
NONE i Pre-Trigger: 100015 ms

12 Sec

Marker Info

Start Waveform

. 0Sec

End Waveform
B oozs70256c

200ms Boundary
B 0225702 5ec

10s Boundary
[T 10025702 52c

Channel Move Time

[[] 05447 5ec
Trigger Threshold
Aggregates
Burst Qty: 1
200ms Total
0.000339
Burst Qty: 6
9.8s Total
0.002072
. ; Burst Qty: 7
C:\DFS\FCC 905462 D02 v01\Type 0\FCC Type 0 - Tus width - 1428us PRI - 18 pulses.aiq | Select ARB File ‘ 10s Total
?Se::\; iVChannel Move 12 Auto v ‘ i, Prepare i Save Data ‘ 0.002411

Figure 8.7-1: Channel move time measurement
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Report Generated :25/11/2016

Test Result :Passed

Test Type :Channel Move Auto 12

Waveform : C:\DFS\FCC 905462 D02 v01\Type O\FCC Type O - 1us width - 1428us PRI - 18 pulses.aiq
Reported results are filtered. Any gaps in transmission less than 1E-05ms are assumed to be continuous transmission

Aggregate time is calculated on filtered data

Timings Relative to Start of Capture

T1:25.702 (ms)

@mko

Transmission Duration by Region
Region (Sstzg (EZS AFI)I?V\:/Z::{ Mzg\s,\;er;d Pass/Fail
(ms) (ms)
0 0 0.2 200 0.339 Pass
1 0.2 10 60 2.072 Pass
2 10 12 0 0 Pass
Pulses Detected
Start Time Stop Time Duration
(ms) (ms) (ms)
-991.653 -991.321 0.332
-991.287 -991.019 0.268
-990.94 -990.64 0.3
-889.253 -888.921 0.332
-786.853 -786.52 0.332
-786.486 -786.146 0.34
-786.085 -785.712 0.372
-684.451 -684.118 0.332
-582.05 -581.717 0.332
-479.65 -479.317 0.332
-377.247 -376.915 0.332
-274.847 -274.514 0.332
-172.447 -172.115 0.332
-70.045 -69.713 0.332
134.756 135.096 0.34
237.157 237.497 0.34
237.531 237.872 0.341
237.96 238.332 0.372
339.559 339.899 0.34
441.959 442.299 0.34
544.36 544.7 0.34
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Spectrum n%l
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Figure 8.7-2: Client non-occupancy 30 minutes period test (30 minutes is 1800 seconds)
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Section 9: Block diagrams of test set-ups

Nemko

Section 9. Block diagrams of test set-ups

9.1  Radiated emissions set-up for frequencies below 1 GHz
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Section 9:

Block diagrams of test set-ups

Nemko

9.2 Radiated emissions set-up for frequencies above 1 GHz
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