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Laboratory Information

We, QuieTek Corporation, are an independent EMC and safety consultancy that was established
the whole facility in our laboratories. The test facility has been accredited/accepted(audited or listed)
by the following related bodies in compliance with ISO 17025, EN 45001 and specified testing scope:

Taiwan R.O.C. . BSMI, NCC, TAF
USA . FCC

Japan . VCCI

China . CNAS

The related certificate for our laboratories about the test site and management system can be downloaded
from QuieTek Corporation’s Web Site :http://www.quietek.com/tw/ctg/cts/accreditations.htm

The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site :
http://www.quietek.com/

If you have any comments, Please don’t hesitate to contact us. Our contact information is as below:

HsinChu Testing Laboratory :
No.75-2, 3rd Lin, Wangye Keng, Yonghxing Tsuen, Qionglin Shiang, Hsinchu County 307, Taiwan, R.O.C.
TEL:+886-3-592-8858 / FAX:+886-3-592-8859 E-Mail : service@quietek.com

LinKou Testing Laboratory :
No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451, Taiwan, R.O.C.
TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789 E-Mail : service@quietek.com

Suzhou Testing Laboratory :
No.99 Hongye Rd., Suzhou Industrial Park, Suzhou,215006, Jiangsu,China
TEL : +86-512-6251-5088 / FAX : 86-512-6251-5098 E-Mail : service@quietek.com
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History of This Test Report

REPORT NO. VERSION DESCRIPTION ISSUED DATE
1570212R-RF-US-P09V01 V1.0 Initial Issued Report Aug. 24, 2015
1570212R-RF-US-P09V01 V2.0 Update model list Sept. 18, 2015
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1. General Information

1.1. EUT Description

Product Name IP-STB

Brand Name Roku

Model No. 4210X,4230X,4210X1, 4230X1, 4200X1, 4205X1
EUT Voltage 12V DC

Frequency Range For 2.4GHz Band

802.11b/g/n(20MHz): 2412~2462MHz
802.11n(40MHz): 2422~2452MHz

For 5.0GHz Band

802.11a/n(20MHz): 5180~5240MHz, 5745~5825MHz
802.11n(40MHz): 5190~5230MHz, 5755~5795MHz
Channel Number For 2.4GHz Band

802.11b/g/n(20MHz): 11 802.11n(40MHz): 7

For 5.0GHz Band

802.11a/n(20MHz): 9 802.11n(40MHz): 4

Type of Modulation 802.11b: DSSS

802.11a/g/n: OFDM

Data Rate 802.11alg: 6/9/12/18/24/36/48/54 Mbps

802.11b: 1/2/5.5/11 Mbps

802.11n: up to 300 Mbps

Channel Control Auto
Antenna Delivery 2*Tx + 2*Rx
Antenna Type Reference to Antenna List

Peak Antenna Gain Reference to Antenna List

Components
Power Adapter MFR: Roku
M/N:FA-1201000SUD
Input: AC 120~60Hz, 0.5A
Output: DC 12V, 1.0A
Note: The RF specifications of these models are identical. The difference is the marketing sale.

We choose model 4210X1 to perform all the test items.
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For 2.4GHz Band

802.11b/g/n(20MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
01 2412 MHz 02 2417 MHz 03 2422 MHz 04 2427 MHz
05 2432 MHz 06 2437 MHz 07 2442 MHz 08 2447 MHz
09 2452 MHz 10 2457 MHz 11 2462 MHz N/A N/A
802.11n(40MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
03 2422 MHz 04 2427 MHz 05 2432 MHz 06 2437 MHz
07 2442 MHz 08 2447 MHz 09 2452 MHz N/A N/A
For 5.0GHz Band
802.11a/n(20MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
36 5180 MHz 40 5200 MHz 44 5220 MHz 48 5240 MHz
149 5745 MHz 153 5765 MHz 157 5785 MHz 161 5805 MHz
165 5825 MHz N/A N/A N/A N/A N/A N/A
802.11n(40MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
38 5190 MHz 46 5230 MHz 151 5755 MHz 159 5795 MHz
802.11a/b/g/n Antenna List
Antenna Manufacturer Model No. Peak Gain
Antenna 1 Cortec Technology Inc.  |N/A 2dBi for 2.4GHz, 1dBi for 5GHz
Antenna 2 Cortec Technology Inc.  |N/A 2dBi for 2.4GHz, 1dBi for 5GHz
Duty Cycle
5GHz Band
Test Mode Duty Cycle
802.11a 98.0%
802.11n(20MHz) 98.3%
802.11n(40MHz) 95.8%
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1.2. Mode of Operation
QuieTek has verified the construction and function in typical operation. All the test modes were
carried out with the EUT in normal operation, which was shown in this test report and defined as:

Test Mode

Mode 1: Transmit by 802.11a

Mode 2: Transmit by 802.11n (20MHz)

Mode 3: Transmit by 802.11n (40MHz)

Note:

1. Regards to the frequency band operation: the lowest, middle and highest frequency of channel
were selected to perform the test, then shown on this report.
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1.3. Tested System Details
The types for all equipments, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer |Model No.  |Serial No. Power Cord

1 |LCD Monitor DELL ST2420LB  |CN-OXOK27-74261-189-OA4U  |Non-Shielded, 1.8m
2 |iPod Apple A1199 7J71085BVQ5E Power by PC

3 |Laptop PC Asus N80V 8BNOAS226971468 N/A
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1.4. Configuration of Tested System

Connection Diagram

EUT

Signal Cable Type

Signal cable Description

A LAN Cable Shielded, >10m
B USB Cable Shielded, 0.5m
C HDMI Cable Shielded, 0.8m
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1.5. EUT Exercise Software

Setup the EUT and simulators as shown on above.

Turn on the power of equipment.

Execute some commands on the PC provided by applicant.

A|IWO|DN

Setup the test channel and the test mode press ok to start the continue transmit.
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2. Technical Test

2.1. Summary of Test Result

X No deviations from the test standards

[ ] Deviations from the test standards as below description:

Section 15.407(g)

Performed Test Item Normative References Per-lf-jrsr;ed Deviation

Conducted Emission FCC CFR Title 47 Part 15 Subpart E: 2015 Yes No
Section 15.207

Radiated Emission FCC CFR Title 47 Part 15 Subpart E: 2015 Yes No
Section 15.209

26dB Occupied Bandwidth FCC CFR Title 47 Part 15 Subpart E: 2015 Yes No
Section 15.407(a)

6dB Occupied Bandwidth FCC CFR Title 47 Part 15 Subpart E:2014 Yes No
Section 15.407(e)

Power Output FCC CFR Title 47 Part 15 Subpart E: 2015 Yes No
Section 15.407(a)

Peak Power Spectral Density FCC CFR Title 47 Part 15 Subpart E: 2015 Yes No
Section 15.407(a)

Radiated Emission Band Edge  |[FCC CFR Title 47 Part 15 Subpart E: 2015 Yes No
Section 15.205, 15.407(b)

Frequency Stability FCC CFR Title 47 Part 15 Subpart E: 2015 Yes No
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2.2. Test Environment

ltems Required (IEC 68-1) Actual
Temperature (°C) 15-35 21
Humidity (%RH) 25-75 50
Barometric pressure (mbar) 860-1060 950-1000
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3. Conducted Emission

3.1. Test Equipment

Conducted Emission / TR-1

Instrument Manufacturer Type No. Serial No. Cal. Due Date
EMI Test Receiver R&S ESCI 100726 2016.03.28
Two-Line V-Network  |R&S ENV216 100043 2016.03.28
Two-Line V-Network  |R&S ENV216 100044 2016.09.16
500hm Coaxial Switch |Anritsu MP59B 6200464462 2016.03.01
500hm Termination SHX TF2 07081401 2016.09.16
Temperature/Humidity

Metor zhicheng 7C1-2 TR1-TH 2016.01.08

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

3.2. Test Setup

Shielding Room

mp \fortical Reference Ground Plane Test Receiver
A ern——m amm I:
EUT AE +H ouo

M'—

wp  Horizontal Ground Reference Flang e
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3.3. Limit
RSS-GEN Issue
Frequency QP AV(Note2)
(MHz) (dBuV) (dBuV)
0.15 - 0.50 66 — 56(Note1) 56 - 46
0.50 - 5.0 56 46
5.0 - 30 60 50

Note 1: The level decreases linearly with the logarithm of the frequency.
Note 2: Allinear average detector is required.

3.4. Test Procedure

According to ANSI C63.4:2014& ANSI C63.10:2013&789033 D02 General UNII Test

Procedures New Rules v01.

The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above the
conducting ground plane. The vertical conducting plane was located 40 cm to the rear of the
EUT. All other surfaces of EUT were at least 80 cm from any other grounded conducting
surface. The EUT and simulators are connected to the main power through a line impedance
stabilization network (LISN). The LISN provides a 50 ohm /50uH coupling impedance for the
measuring equipment. The peripheral devices are also connected to the main power through a
LISN. (Please refer to the block diagram of the test setup and photographs)

Each current-carrying conductor of the EUT power cord, except the ground (safety) conductor,
was individually connected through a LISN to the input power source.

The excess length of the power cord between the EUT and the LISN receptacle were folded
back and forth at the center of the lead to form a bundle not exceeding 40 cm in length.
Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz
using a receiver bandwidth of 9kHz.

3.5. Uncertainty

The measurement uncertainty is defined as £ 2.02 dB
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3.6. Test Result

Engineer: Scott

Site: TR1 Time: 2015/07/29 - 17:47
Limit: FCC_Part15.107_CE_AC Power_ClassB Margin: 0
Probe: ENV216_101044(0.009-30MHz) Polarity: Line

EUT: IP-STB

Power: AC 120V/60Hz

Note: Mode1

20

70

60

50

a0 |

30

Level([dBuV)

20

10

]

0

-10

-20
0.15 1 10 30

L
No | Mark | Frequency | Measure Level | Reading Level | Over Limit Limit Probe Cable Amp Type
(MHz) (dBuv) (dBuv) (dB) (dBuv) (dB) (dB) (dB)

1 0.166 42.992 33.267 -22.166 65.158 9.665 0.060 0.000 QP
2 0.166 26.990 17.265 -28.168 55.158 9.665 0.060 0.000 AV
3 0.210 37.491 27.781 -25.714 63.205 9.650 0.060 0.000 QP
4 0.210 24.222 14.512 -28.983 53.205 9.650 0.060 0.000 AV
5 0.446 38.500 28.800 -18.449 56.949 9.630 0.070 0.000 QP
6 * 0.446 33.977 24.277 -12.972 46.949 9.630 0.070 0.000 AV
7 1.478 25.261 15.541 -30.739 56.000 9.630 0.090 0.000 QP
8 1.478 20.193 10.473 -25.807 46.000 9.630 0.090 0.000 AV
9 3.798 22.314 12.514 -33.686 56.000 9.660 0.140 0.000 QP
10 3.798 15.847 6.047 -30.153 46.000 9.660 0.140 0.000 AV
11 16.226 34.343 24.123 -25.657 60.000 9.830 0.390 0.000 QP
12 16.226 30.087 19.867 -19.913 50.000 9.830 0.390 0.000 AV
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Engineer: Scott

Site: TR1

Time: 2015/07/29 - 17:47

Limit: FCC_Part15.107_CE_AC Power_ClassB

Margin: 0

Probe: ENV216_101044(0.009-30MHz)

Polarity: Neutral

EUT: IP-STB

Power: AC 120V/60Hz

Note: Mode1

80

70

&0

50

s ® T
ﬁ 30 {
T
i 58 E #
#+
10
0
-10
-20
0.15 1t 10 30
FaqueRey i
No | Mark | Frequency | Measure Level | Reading Level | Over Limit Limit Probe Cable Amp Type
(MHz) (dBuv) (dBuv) (dB) (dBuv) (dB) (dB) (dB)
1 0.166 43.086 33.358 -22.072 65.158 9.668 0.060 0.000 QP
2 0.166 27.514 17.786 -27.644 55.158 9.668 0.060 0.000 AV
3 0.218 37.207 27.487 -25.688 62.895 9.660 0.060 0.000 QP
4 0.218 25.447 15.727 -27.448 52.895 9.660 0.060 0.000 AV
5 0.442 39.008 29.302 -18.016 57.024 9.636 0.070 0.000 QP
6 * 0.442 34.467 24.761 -12.557 47.024 9.636 0.070 0.000 AV
7 1.902 26.799 17.059 -29.201 56.000 9.640 0.100 0.000 QP
8 1.902 22.199 12.459 -23.801 46.000 9.640 0.100 0.000 AV
9 4.074 21.662 11.862 -34.338 56.000 9.660 0.140 0.000 QP
10 4.074 15.776 5.976 -30.224 46.000 9.660 0.140 0.000 AV
11 13.358 35.013 24.883 -24.987 60.000 9.800 0.330 0.000 QP
12 13.358 30.847 20.717 -19.153 50.000 9.800 0.330 0.000 AV
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4. Radiated Emission

4.1. Test Equipment

Radiated Emission / AC-2

Instrument Manufacturer Type No. Serial No. Cal. Due Date
EMI Test Receiver R&S ESCI 100573 2016.03.28
Loop Antenna R&S HFH2-Z2 833799/003 2015.11.17
Bilog Chainenna Teseq GmbH CBL6112D 27611 2015.10.15
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC2-C 2016.03.01
Temperature/Humidity

Meter Zhicheng ZC1-2 AC2-TH 2016.01.08
Radiated Emission / AC-5

Instrument Manufacturer Type No. Serial No. Cal. Due Date
Spectrum Analyzer Agilent N9020A MY49100159 2016.03.28
Spectrum Analyzer Agilent E4446A MY45300103 2016.01.07
Preamplifier Miteq NSP1800-25 1364185 2016.05.05
Preamplifier QuieTek AP-040G CHM-0906001 [2016.05.05
DRG Horn ETS-Lindgren 3117 00123988 2016.01.21
Broad-Band Horn

Antenna Schwarzbeck BBHA9170 294 2015.11.24
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C1 2016.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C2 2016.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 102 IAC5-C3 2016.03.01
EMI Receiver Agilent N9038A MY51210196  2016.06.09
Temperature/Humidity

Meter Zhichen ZC1-2 AC5-TH 2016.01.08

Note 1: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.
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4.2. Test Setup

Below 30MHz Test Setup:

[TAE || EUT

lom o

(Turntable)

b Ground Plane

Test Receiver i’:}_ﬂ =

Below 1GHz Test Setup:

Imtoqm (Antenna Tower)

l Antenna
[Ae ]| EuT i

[ 1 1 i F“—_
8(,1Tcm 1 3m/10m » A b
(Turntable) =

LS e

‘b GroundPlane T
Test Receiver ‘_H_ E’
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Above 1GHz Test Setup:

d

AE EUT tmtoqm (Antenna Tower)
T l Antenna | Pre-amplifier
1s50cm | T
"_ ............... s— ? r}! —.' l-|_'

(Turntable) — N T

‘==p  (GroundPlane [T-] OO0
oo

Spectrum Analyzer| ~ [controlled——

4.3. Limit
For FCC
FCC Part 15 Subpart C Paragraph 15.207 Limits
Frequency QP AV
(MHz) (dBuV) (dBuV)
0.15-0.50 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.
Note 2: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz
to 0.5 MHz.

4.4. Test Procedure

According to ANSI C63.4:2014& ANSI C63.10:2013&789033 D02 General UNII Test

Procedures New Rules v01.

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated
360 degrees to determine the position of the maximum emission level. The EUT was
positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This
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4.5.

is repeated for both horizontal and vertical polarization of the antenna. In order to find the

maximum emission, all of the interface cables were manipulated according to ANSI

C63.4:2014 on radiated measurement.

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and above

1GHz is 1MHz.

The frequency range from 30MHz to 10th harmonic is checked.

Note: When doing emission measurement above 1GHz, the horn antenna will be bended down
a little (as horn antenna has the narrow beamwidth) in order to keeping the antenna in
the “cone of radiation” of EUT. The 3dB beamwidth is 60~10 degrees for H-plane and
90~10 degrees for E-plane.

Uncertainty

+

The measurement uncertainty above 1G is defined as + 3.9 dB

below 1G is defined as + 3.8 dB

I+
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4.6. Test Result

All of the test result shown indicates the worst case, and spectrum analyzer
parameters setting as shown below:

Peak detector: RBW = 1MHz, VBW = 3MHz, sweep time = 200ms;
Average detector: RBW = 1MHz, VBW = 10Hz, sweep time = auto.

Model: Transmit by 802.11a

CH |Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
H 10360.0 46.5 2.4 48.9 54(Note3) -5.1 PK
30 \Y 10360.0 46.2 2.4 48.6 54(Note3) -5.4 PK
Chain H 10400.0 48.1 2.9 51.0 54(Note3) -3.0 PK
0 40 Vv 10400.0 50.3 2.9 53.2 54(Note3) -0.8 PK
48 H 10480.0 48.1 2.3 50.4 54(Note3) -3.6 PK
Y, 10480.0 50.3 2.3 52.6 54(Note3) -1.4 PK
H 10360.0 52.1 2.4 54.5 74 -19.5 PK
H 10360.0 39.9 2.4 42.3 54 -11.7 AV
3 Y, 10360.0 53.8 2.4 56.2 74 -17.8 PK
Vv 10360.0 41.7 2.4 44.1 54 -9.9 AV
H 10400.0 54.6 2.9 57.5 74 -16.5 PK
Chain H 10400.0 44.3 2.9 47.2 54 -6.8 AV
1 40 \Y 10400.0 54.8 2.9 57.7 74 -16.3 PK
\Y 10400.0 43.1 2.9 46.0 54 -8.0 AV
H 10480.0 56.8 2.3 59.1 74 -14.9 PK
H 10480.0 46.1 2.3 48.4 54 -5.6 AV
48 V 10480.0 57.2 2.3 59.5 74 -14.5 PK
V 10480.0 47.0 2.3 49.3 54 -4.7 AV

Note: 1. Measure Level = Reading Level + Factor.
2. The test frequency range, 9kHz~30MHz, 18GHz~25GHz, both of the worst case are at least
6dB below the limits, 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.
4. Three times harmonic of PK value are at least 10dBm below the AV limits, therefore no data
appear in the report.

Page: 24 of 200



» B> DEKRA company

Report No: 1570212R-RF-US-P09V01

Mode2: Transmit by 802.11n(20MHz)

CH |Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuVv/m) (dBuV/m)
H 10360.0 45.1 2.4 47.5 54(Note3) -6.5 PK
3 \Y 10360.0 45.6 24 48.0 54(Note3) -6.0 PK
_ H 10400.0 49.6 2.9 52.5 54(Note3) -1.5 PK
Chlaln 40 \% 10400.0 51.1 2.9 54.0 74 -20.0 PK
H 10400.0 40.1 2.9 43.0 54 -11.0 AV
48 H 10480.0 47.5 2.3 49.8 54(Note3) -4.2 PK
\Y 10480.0 47.6 2.3 49.9 54(Note3) 4.1 PK
H 10360.0 54.6 2.4 57.0 74 -17.0 PK
\Y 10360.0 39.8 2.4 42.2 54 -11.8 AV
3 H 10360.0 53.0 2.4 55.4 74 -18.6 PK
\Y 10360.0 42.5 2.4 44.9 54 9.1 AV
_ H 10400.0 56.1 2.9 59.0 74 -15.0 PK
Chain \Y 10400.0 41.2 2.9 44.1 54 -9.9 AV
2|0 H 10400.0 53.8 2.9 56.7 74 -17.3 PK
\Y 10400.0 38.7 2.9 41.6 54 -12.4 AV
H 10480.0 58.2 2.3 60.5 74 -13.5 PK
48 H 10480.0 48.6 2.3 50.9 54 -3.1 AV
\Y 10480.0 47.5 2.3 49.8 54(Note3) -4.2 PK
H 10360.0 52.9 2.4 55.3 74 -18.7 PK
\Y 10360.0 42.7 2.4 45.1 54 -8.9 AV
3 H 10360.0 52.6 2.4 55.0 74 -19.0 PK
\Y 10360.0 42.3 2.4 44.7 54 -9.3 AV
Chain 40 H 10400.0 46.7 2.9 49.6 54(Note3) -4.4 PK
1+2 \Y 10400.0 49.0 2.9 51.9 54(Note3) 2.1 PK
H 10480.0 55.3 2.3 57.6 74 -16.4 PK
\Y 10480.0 45.2 2.3 47.5 54 -6.5 AV
48 H 10480.0 54.6 2.3 56.9 74 -17.1 PK
\% 10480.0 44.8 2.3 47.1 54 -6.9 AV

Note: 1. Measure Level = Reading Level + Factor.
2. The test frequency range, 9kHz~30MHz, 18GHz~25GHz, both of the worst case are at least
6dB below the limits, 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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4. Three times harmonic of PK value are at least 10dBm below the AV limits, therefore no data

appear in the report.

Mode3: Transmit by 802.11n(40MHz)

CH Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)

H 10380.0 43.9 3.1 47.0 54(Note3) -7.0 PK
Chain 38 \ 10380.0 44.1 3.1 47.2 54(Note3) -6.8 PK
0 46 H 10460.0 44.3 2.2 46.5 54(Note3) -7.5 PK
v 10460.0 45.0 2.2 47.2 54(Note3) -6.8 PK
- H 10380.0 49.7 3.1 52.8 54(Note3) -1.2 PK
) \ 10380.0 49.5 3.1 52.6 54(Note3) -14 PK
Chlaln H 10460.0 53.0 2.2 55.2 74 -18.8 PK
46 H 10460.0 43.3 2.2 45.5 54 -8.5 AV
\ 10460.0 50.8 2.2 53.0 54(Note3) -1.0 PK
H 10380.0 48.9 3.1 52.0 54(Note3) -2.0 AV
38 \ 10380.0 50.8 3.1 53.9 54(Note3) -0.1 PK
Chain H 10460.0 51.9 2.2 54.1 74 -19.9 PK
0+1 H 10460.0 42.3 2.2 44.5 54 -9.5 AV
40 \ 10460.0 52.7 2.2 54.9 74 -19.1 PK
\% 10460.0 42.6 2.2 44.8 54 -9.2 AV

Note: 1. Measure Level = Reading Level + Factor.

2. The test frequency range, 9kHz~30MHz, 18GHz~25GHz, both of the worst case are at least

6dB below the limits, 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.

4. Three times harmonic of PK value are at least 10dBm below the AV limits, therefore no data

appear in the report.
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802.11a
Chain | CH |Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
H 11490.0 44.5 6.2 50.7 54(note3) -3.3 PK
H 17235.0 38.7 13.3 52.0 54(note3) -2.0 PK
149 \% 11489.0 53.0 6.2 59.2 74.0 -14.8 PK
\% 11489.0 43.0 6.2 49.2 54.0 -4.8 AV
\% 17235.0 38,5 13.3 51.7 54(note3) -2.3 PK
H 11565.5 454 6.5 51.9 54(note3) 2.1 PK
Chain 157 H 17355.0 38.0 11.9 50.0 54(note3) -4.0 PK
1 \ 11565.5 47.0 6.5 53.5 54(note3) -0.5 PK
\ 17355.0 39.1 11.9 51.0 54(note3) -3.0 PK
H 11650.0 44.0 7.1 51.1 54(note3) -2.9 PK
H 17475.0 39.0 11.8 50.8 54(note3) -3.2 PK
165 \ 11650.5 50.4 7.2 57.6 74.0 -16.4 PK
\ 11650.5 44.0 7.2 51.2 54.0 -2.8 AV
\ 17475.0 38.6 11.8 50.4 54(note3) -3.6 PK
H 11490.0 45.9 6.2 52.1 54(note3) -1.9 PK
H 17235.0 39.3 | 133 | 526 54(note3) -1.4 PK
149 \% 11480.5 50.5 5.9 56.4 74.0 -17.6 PK
\ 11480.5 42.8 5.9 48.7 54.0 -5.3 AV
\ 17235.0 38.7 13.3 52.0 54(note3) -2.0 PK
H 11570.0 449 6.5 51.4 54(note3) -2.6 PK
) H 17355.0 38.5 11.9 50.4 54(note3) -3.6 PK
Chzaln 157 \ 11565.5 52.7 6.5 59.2 74.0 -14.8 PK
\ 11565.5 43.2 6.5 49.7 54.0 -4.3 AV
\ 17355.0 38.7 11.9 50.7 54(note3) -3.3 PK
H 11659.0 46.1 7.8 53.9 54(note3) -0.1 PK
H 17475.0 38.7 11.8 50.6 54(note3) -3.4 PK
165 \% 11650.5 53.0 7.2 60.2 74.0 -13.8 PK
11650.5 42.6 7.2 49.8 54.0 -4.2 AV
\% 17475.0 39.6 11.8 514 54(note3) -2.6 PK
Note: 1. Measure Level = Reading Level + Factor.

6dB below the limits, therefore no data appear in the report.

. The test frequency range, 9kHz~30MHz, 18 GHz~25GHz, both of the worst case are at least

. This limit applies for using average detector, if the test result on peak is lower than average
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limit, then average measurement needn’t be performed.
4. Three times harmonic of PK value are at least 10dBm below the AV limits, therefore no data
appear in the report.

802.11n(20MHz)

Chain | CH |Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
H 11490.0 44.9 6.2 51.1 54(note3) -2.9 PK
H 17235.0 37.3 13.3 50.6 54(note3) -3.4 PK
149 \% 11489.0 53.8 6.2 60.0 74.0 -14.0 PK
\% 11489.0 42.3 6.2 48.5 54.0 -5.5 AV
\% 17235.0 37.9 13.3 51.1 54(note3) -2.9 PK
H 11570.0 44.7 6.5 51.2 54(note3) -2.8 PK
) H 17355.0 38.4 11.9 50.3 54(note3) -3.7 PK
Chlaln 157 \% 11565.5 54.4 6.5 60.9 74.0 -13.1 PK
\% 11568.8 39.3 6.5 45.8 54.0 -8.2 AV
\% 17355.0 38.1 11.9 50.0 54(note3) -4.0 PK
H 11650.0 44.7 7.1 51.8 54(note3) -2.2 PK
H 17475.0 39.2 11.8 51.0 54(note3) -3.0 PK
165 \% 11659.0 51.6 7.8 59.5 74.0 -14.5 PK
vV 11659.0 45.0 7.8 52.8 54.0 -1.2 AV
\Y; 17475.0 38.4 11.8 50.2 54(note3) -3.8 PK
H 11490.0 44.6 6.2 50.8 54(note3) -3.2 PK
H 17235.0 37.2 13.3 50.5 54(note3) -3.5 PK
149 \% 11489.0 50.6 6.2 56.8 74.0 -17.2 PK
\% 11489.0 45.0 6.2 51.2 54.0 -2.8 AV
\% 17235.0 38.4 13.3 51.6 54(note3) -2.4 PK
) H 11565.5 47.0 6.5 53.5 54(note3) -0.5 PK
Ch2a|n 157 H 17355.0 39.6 11.9 51.5 54(note3) -2.5 PK
\% 11570.0 46.8 6.5 53.3 54(note3) -0.7 PK
vV 17355.0 39.0 11.9 50.9 54(note3) -3.1 PK
H 11650.5 47.2 7.2 54.4 74.0 -19.6 PK
H 11649.6 37.1 7.2 44.3 54.0 -9.7 AV
165 H 17475.0 39.2 11.8 | 51.0 54(note3) -3.0 PK
\% 11650.5 53.2 7.2 60.4 74.0 -13.6 PK
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Vv 116505 | 424 | 7.2 | 496 54.0 4.4 AV
Vv 174750 | 393 | 11.8 | 51.2 54(note3) | -2.8 PK
H 114890 | 461 | 62 | 523 | 54(note3) | -1.7 PK
H 172350 | 37.7 | 133 | 51.0 | 54(note3) | -3.0 PK
149 Vv 11497.5 523 | 6.4 | 587 74.0 153 | PK
Vv 114975 | 433 | 6.4 | 497 54.0 4.3 AV
Vv 172350 | 381 | 133 | 51.4 | 54(note3) | -2.6 PK
H 11570.0 | 447 | 65 | 512 54(note3) | -2.8 PK
_ H 173550 | 383 | 11.9 | 50.2 54(note3) | -3.8 PK
C1h+a2m 157 vV 11565.5 532 | 65 | 59.7 74.0 143 | PK
Vv 11565.5 | 422 | 65 | 487 54.0 5.3 AV
Vv 173550 | 385 | 11.9 | 504 | 54(note3) | -3.6 PK
H 11650.0 | 453 | 7.1 | 524 | 54(note3) | -1.6 PK
H 174750 | 386 | 11.8 | 50.5 | 54(note3) | -3.5 PK
165| V 11650.5 523 | 7.2 | 59.4 74.0 146 | PK
116505 | 423 | 7.2 | 495 54.0 45 AV
Vv 174750 | 38.7 | 11.8 | 505 | 54(note3) | -3.5 PK

Note: 1. Measure Level = Reading Level + Factor.
2. The test frequency range, 9kHz~30MHz, 18GHz~25GHz, both of the worst case are at least
6dB below the limits, 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.
4. Three times harmonic of PK value are at least 10dBm below the AV limits, therefore no data
appear in the report.

802.11n(40MHz)

Chain | CH |Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHZz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
H 11510.0 45.5 6.6 52.1 54(note3) -1.9 PK
H 17265.0 39.5 114 50.8 54(note3) -3.2 PK
151 \Y 11506.0 54.6 6.5 61.1 74.0 -12.9 PK
Chain Vv 11506.0 44.3 6.5 50.8 54.0 -3.2 AV
1 \Y 17265.0 39.2 114 50.6 54(note3) -34 PK
H 11590.0 46.0 6.3 52.2 54(note3) -1.8 PK
159 H 17385.0 37.2 12.9 50.1 54(note3) -3.9 PK
\Y 11599.5 52.4 6.1 58.5 74.0 -15.5 PK
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Vv 11599.5 | 424 | 6.1 | 485 54.0 55 | AV
Vv 173850 | 372 | 129 | 501 54(note3) | -3.9 PK
H 115145 | 484 | 66 | 55.0 74.0 19.0 | PK
H 11512.9 366 | 6.6 | 432 54.0 108 | AV
1l H 17265.0 | 38.7 | 11.4 | 500 54(note3) | -4.0 PK
Vv 11506.0 554 | 65 | 61.9 74.0 121 | PK
_ Vv 11506.0 | 441 | 65 | 506 54.0 34 | AV
Ch:m Vv 172650 | 39.2 | 11.4 | 506 54(note3) | -3.4 PK
H 11590.0 | 452 | 63 | 515 54(note3) | -2.6 PK
H 173850 | 37.0 | 12.9 | 499 54(note3) | -4.1 PK
159 | vV 11599.5 518 | 61 | 57.9 74.0 16.1 | PK
Vv 115995 | 421 | 6.1 | 482 54.0 5.8 AV
Vv 17385.0 | 36.8 | 129 | 497 54(note3) | -4.3 PK
H 115145 | 480 | 6.6 | 546 74.0 194 | PK
H 11513.8 363 | 66 | 429 54.0 111 | AV
el H 173250 | 371 | 129 | 500 54(note3) | -4.0 PK
Vv 11523.0 536 | 6.8 | 60.3 74.0 137 | PK
_ Vv 11523.0 | 432 | 68 | 50.0 54.0 -4.0 AV
Clhfzm Vv 173250 | 36.4 | 12.9 | 493 54(note3) | -4.7 PK
H 115825 | 474 | 65 | 539 54(note3) | -0.1 PK
H 173850 | 37.4 | 129 | 503 54(note3) | -3.7 PK
159 | vV 11599.5 542 | 61 | 60.3 74.0 137 | PK
Vv 115995 | 448 | 6.1 | 509 54.0 3.1 AV
Vv 173850 | 373 | 129 | 502 54(note3) | -3.8 PK

Note: 1. Measure Level = Reading Level + Factor.
2. The test frequency range, 9kHz~30MHz, 18GHz~25GHz, both of the worst case are at least
6dB below the limits, 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.
4. Three times harmonic of PK value are at least 10dBm below the AV limits, therefore no data
appear in the report.
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The worst case of Radiated Emission below 1GHz:

Engineer: Scott

Site: AC2

Time: 2015/07/31 - 09:57

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: 0

Probe: AC2_10M(30-1000M)20150408

Polarity: Horizontal

EUT: IP-STB Power: AC 120V/60Hz
Note: Mode 1
a0
70
fi
50
[ ]
= 40
=
=
@ 3
E ! 2
i 1 M
" WMW
0
-10
-0

30

100

1000

Froquency Mtz i
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 94.970 17.997 7.478 -25.503 43.500 10.519 QP
2 255.413 16.899 2.378 -29.101 46.000 14.521 QP
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Engineer: Scott

Site: AC2

Time: 2015/07/31 - 09:57

Limit: FCC_Part15.209_RE(3m)_ClassB

Margin: 0

Probe: AC2_10M(30-1000M)20150408

Polarity: Vertical

EUT: IP-STB

Power: AC 120V/60Hz

Note: Mode 1

80

70

60

50

40

20

LevelidBu'¥im)

20
i

20 !
10

100

1000

Frequency(MHz) 3
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuv/m) (dBuv) (dB) (dBuv/m) (dB)
1 127.485 16.547 3.612 -26.953 43.500 12.935 QP
2 * 539.250 25.601 4.689 -20.399 46.000 20.912 QP
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5. Occupied Bandwidth

5.1. Test Equipment

Occupied Bandwidth / TR-8

Instrument Manufacturer Type No. Serial No. Cal.Due Date

Spectrum Analyzer Agilent N9010A MY48030494 |2016.03.10

Temperature/Humidity

Met zhicheng ZC1-2 TR8-TH 2016.04.09
eter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

5.2. Test Setup

Spectrum Analyzer

“H oo EUT

Non-Conducted
Tahble

- Ground ReferencePlang =

5.3. Limit

N/A
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5.4. Test Procedure

According to ANSI C63.4:2014& ANSI C63.10:2013&789033 D02 General UNII Test
Procedures New Rules v01& FCC CFR Title 47 Part 15 Subpart E: 2015

Emission Bandwidth
a) Set RBW = approximately 1% of the emission bandwidth.
b) Set the VBW > RBW.
c) Detector = Peak.

d) Trace mode = max hold.

e) Measure the maximum width of the emission that is 26 dB down from the maximum of the
emission. Compare this with the RBW setting of the analyzer. Readjust RBW and repeat
measurement as needed until the RBW/EBW ratio is approximately 1%.

99% Occupied Bandwidth

a) The instrument center frequency is set to the nominal EUT channel center frequency. The
frequency span for the spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW,
and VBW shall be approximately three times the RBW, unless otherwise specified by the
applicable requirement.

c) Set the reference level of the instrument as required, keeping the signal from exceeding the
maximum input mixer level for linear operation. In general, the peak of the spectral envelope
shall be more than [10 log (OBW/RBW)] below the reference level. Specific guidance is given
in4.1.5.2.

d) Step a) through step c) might require iteration to adjust within the specified range.

e) Video averaging is not permitted. Where practical, a sample detection and single sweep
mode shall be used. Otherwise, peak detection and max hold mode (until the trace stabilizes)
shall be used.

f) Use the 99% power bandwidth function of the instrument (if available) and report the
measured bandwidth.

g) If the instrument does not have a 99% power bandwidth function, then the trace data points
are recovered and directly summed in linear power terms. The recovered amplitude data
points, beginning at the lowest frequency, are placed in a running sum until 0.5% of the total is
reached; that frequency is recorded as the lower frequency. The process is repeated until
99.5% of the total is reached; that frequency is recorded as the upper frequency. The 99%
power bandwidth is the difference between these two frequencies.

h) The occupied bandwidth shall be reported by providing plot(s) of the measuring instrument
display; the plot axes and the scale units per division shall be clearly labeled. Tabular data
may be reported in addition to the plot(s).
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5.5. Uncertainty

The measurement uncertainty is defined as £ 1 kHz

Page: 35 of 200



a» B> DEKRA company Report No: 1570212R-RF-US-P09V01

5.6. Test Result

Product IP-STB
Test Item Occupied Bandwidth
Test Site : |TR-8
Test Mode Mode 1: Transmit by 802.11a
Channel No. Frequency |[26dB Occupied Bandwidth| 99% Occupied Bandwidth
(MHz) (MHz) (MHz)
36 5180 28.670 16.935
40 5200 29.930 18.193
48 5240 29.960 17.763

Channel 36 (5180MHz)

Agilent Spectrum Analynes -
¥

DECAT T2 BM B 21, 20115

Radio St None TraceiDetector

Center Fraq: 5. 160000000 GHz
Y Trig: Fraw Run Hfurg|Helds 1040
Famen: 0 98

Ref Value 20.00 dBm

AFGainLow Radle Davies: BTS

Ref Offset 11 dB
Rel 20.00 dEm

#Res BW 240 kHz #VBW T30 kHz

Total Power 18.8 dBm

Occupied Bandwidth

16.935 MHz
50.839 kHz OBW Power
28.67 MHz x dB

89,00 %
-26.00 dB

Transmit Freq Error
» dB Bandwidth
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Channel 40 (5200MHz)

Agilent Spoctrum Analyrer - Decwpiod HW
T s e e
DrSLLEM 2212015 |,

-CBH'I:BF Freq 5.200000000 GHz Canter Freq: 5200000000 GHz Radie Std: None
S Trig: Fraw Run Hfurg|Helds 1040

Ehran: 90 48 Redls Davice: BTS

-
BIFGain:Low

Ref Offset 11 dB
Rel 20.00 dBm

F4

"Res BW 240 kHz #VBW T30 kHz

QOccupied Bandwidth Total Power 19.2 dBm

18.193 MHz
Transmit Freq Error 534.38 kHz
» dB Bandwidth 29.93 MHz

OBW Power 88,00 %
x dB -26.00 dB

Channel 48 (5240MHz)

Agllent Spectrum dnalyres - Decopiod EW

L i T

Center Freq 5.240000000 GHz Center Freq: 5240000000 Gz Radio St None TraceiDetector
W T Fres Run Awg|Hold=> 10140

LAan: 10 48 Radle Davies: BTS

BIFGain:Low

Ref Offset 11 dB
Rel 20.00 dBm

z #VBW T30 kHz

Total Power 22.9 dBm

Occupied Bandwidth
17.763 MHz
-169.44 kHz OBW Power 99,00 %
3 MHz x dB -26.00 dB

Transmit Freq Error
» dB Bandwidth
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Product : |IP-STB
Test Item . |Occupied Bandwidth
Test Site : ITR-8
Test Mode : IMode 2: Transmit by 802.11n(20MHz)
Channel No. Frequency |26dB Occupied Bandwidth| 99% Occupied Bandwidth
(MHZz) (MHZz) (MHZz)
36 5180 27.210 17.828
40 5200 29.980 18.543
48 5240 26.260 17.699

Channel 36 (5180MHz)

Agilent Spectrum Analynes -
¥

' i DR 18 BM B 21, 21115
Center Freq 5.180000000 GHz Canter Freq: 5. 960000000 GHz Radie Std: None

Trace/Detector

o Trig: Fraw Run Hvg|Hald=> 10110
PIFGain:L ow Wamen: 90 48 Radie Davice: BTS

Ref Offset 11 dB
Rel 20.00 dBm

z #VBW T30 kHz

Occupied Bandwidth Total Power 18.5 dBm
17.828 MHz

Transmit Freq Error 22181 kHz OBW Power 88,00 %

» dB Bandwidth 27.21 MHz x dB -26.00 dB
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Channel 40 (5200MHz)

Ty S — p—— w——y
j 56523 8 B 21, 2015
e Trace/Tetectar

-CBH'I:BF Freq 5.200000000 GHz Canter Freq: 5200000000 GHz Radie Std: None
S Trig: Fraw Run Hfurg|Helds 1040

Ehran: 90 48 Redls Davice: BTS

-
BIFGain:Low

Ref Offset 11 dB
Rel 20.00 dBm

F4

"Res BW 240 kHz #VBW T30 kHz

QOccupied Bandwidth Total Power 19.0 dBm

18.543 MHz
Transmit Freq Error 308.8B4 kHz
» dB Bandwidth 29.98 MHz

OBW Power 88,00 %
x dB -26.00 dB

Channel 48 (5240MHz)

Agilent Spectrum Asalyrer - Decopiod HEW

¥ R T,

Center Freq 5.240000000 GHz Cemter Freq: 5260000000 GHz Radie S1d: Hone
S Trig: Fraw Aun Hfurg|Helds 1040

PIFGain:L ow e FAren: 0 48 Radis Davice: BTS

Ref Offset 11 dB
Rel 20.00 dBm

z #VBW T30 kHz

Total Power 19.7 dBm

Occupied Bandwidth
17.695 MHz

-34.052 kHz OBEW Power 99,00 %

Transmit Freq Error
» dB Bandwidth 26.26 MHz x dB -26.00 dB
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Product IP-STB
Test Item Occupied Bandwidth
Test Site : ITR-8
Test Mode Mode 3: Transmit by 802.11n (40MHZz)
Channel No. Frequency |26dB Occupied Bandwidth| 99% Occupied Bandwidth
(MHZz) (MHZz) (MHZz)
38 5190 42.590 36.536
46 5230 48.920 36.405

Agilent Spectrum Analynes -
¥

‘Span 50,000 MHz

BIFGain:Low

Channel 38 (5190MHz)

Center Fraq: 5. 100000000 GHz
Y Trig: Fraw Run Hfurg|Helds 1040
Famen: 0 98

OA-SHIH M B 21, 2015
Radio St None TraceiDetector

Redls Davice: BTS

Ref Offset 11 dB
Rel 20.00 dBm

-

Occupied Bandwidth
36.536 MHz

Error 39.308 kHz OBW Power

Transmit Freq

x dB Bandwidth

#VEW 1.5 MHz

Total Power

42.59 MHz x dB

15.1 dBm

89,00 %
-26.00 dB
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Channel 46 (5230MHz)

Agilent Spoctrum Analyrer - Decwpiod HW
-

1 ; i 756050 &M A 21, 2015
Center Freq 5.230000000 GHz Center Freq: 5230000000 Gz Radio St None TraceiDetector

o Trig: Fraw Run Hvg|Hald=> 10110
PIFGain:L ow Wamen: 90 48 Radie Davice: BTS

Ref Offset 11 dB
Rel 20.00 dBm

o 1, b Ll
FENN Eregegli Lhill W ¥

Center 5.23 GHz Span 60 MHz
es BW 470 kHz #VEW 1.5 MHz Sweep 1ms

Cccupied Bandwidth Total Power 18.8 dBm
36.405 MHz

Transmit Freq Error 54.863 kHz OBW Power 88,00 %
» dB Bandwidth 48.92 MHz » dB -26.00 dB
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6. 6dB Occupied Bandwidth

6.1. Test Equipment

Occupied Bandwidth / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent N9010A MY48030494  2016.03.10

Temperature/Humidity
Vet zhicheng ZC1-2 TR8-TH 2016.04.09
eter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

6.2. Test Setup

6.3.

6.4.

Spectrum Analyzer

(1 oo EUT

Non-Conducted
Tahble

- Ground ReferencePlang e

Limit

For FCC&IC

The minimum 6 dB bandwidth shall be 500 kHz.

Test Procedure

According to ANSI C63.4:2014& ANSI C63.10:2013&789033 D02 General UNII Test
Procedures New Rules v01& FCC CFR Title 47 Part 15 Subpart E: 2014& Industry Canada
RSS-Gen Issue 4 Industry Canada RSS-247 Issue 1
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a) Set RBW =in the range of 1% to 5% of the OBW.

b) Set the video bandwidth (VBW) = 3 x RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Use the -6dBm function of the instrument (if available) and report the measured
bandwidth.

6.5. Uncertainty

The measurement uncertainty is defined as £ 1 kHz
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6.6. Test Result

Product . IP-STB

Test Item . |Occupied Bandwidth

Test Site : [TR-8

Test Mode : Mode 1: Transmit by 802.11a

Frequency |6dB Occupied Bandwidth
Channel No.| (MHz) (MHZz)
149 5745 16.098
157 5785 15.997
165 5825 15.948

Channel 149 (5745MHz)

£ Agilent

Ch Freq
Occupied Bandwidth

5.745 GHz

e A I P e o
= ) },;.-.-.k Tl gy b r!ln,.vh_-.m.n'-\-dmm. “—

6 BH 200 kHz
Occupied Bandwidth
17.1379 MHz

Transmit Freq Error <Hz
% dB Bandwuidth 5 {H=

Occ BH % Pwr
% dB

Clear Write

Max Hold

u,
‘h“'.‘—!.d el e

Min Hold

View

Blank

More
1af2

[Copyright 2000-2009 Rg

Technologies
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= Agilent

Channel 157(5785MH2z)

Ch Freq
Occupied Bandwidth

5 dBm

R AN P T

Transmit Freq Error

% dB Bandwuidth

Occupied Bandwidth

9.785 GHz

Atten 30

%

B e o St U N
- -\4—

.
e it |

16.9579 MHz

15.9

Clear Write

Max Hold

Min Hold

View

Blank

More
1af2

Copyright 2000-2009 Agilent Technologies

= Agilent

Channel 165 (5825MHz)
R T

Ch Freq

Occupied Bandwidth

5 dBm

Occupied Bandwidth

Transmit Freq Error
% dB Bandwuidth

9.525 GHz

Trig Free

Atte

90" TR e e I S i | e A e =
v 1,

-‘"." N
L PN

Occ BH % Pwr
% dB

16.8287 MHz

Clear Write

Max Hold

Min Hold

View

Blank

More
1af2

Copyright 2000-2009 Agilent Technologies
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Product . IP-STB
Test Item : |Occupied Bandwidth
Test Site : TR-8
Test Mode : Mode 2: Transmit by 802.11n(20MHZz)
Frequency |6dB Occupied Bandwidth
Channel No.| (MHz) (MHZz)

149 5745 16.576

157 5785 16.877

165 5825 16.498

Channel 149 (5745MHz)

2 Agilent R T IW
Ch Freq 5.745 GHz . ) Tracg
Dccupisd Bandwidth =
Clear Write
Max Hold
A Lpa A T | g PNt &
1 P .,..‘-.m,-a.-_"‘)}? ‘"n
— Min Hold
View
Occupied Bandwidth Blank
179523 MHz 6.00 dB
Transmit Freq Error 1|‘10fl'g
% dB Bandwuidth 16.57 ]

Cupyright 2000-2009 Agilent Technologies
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Channel 157(5785MH2z)

= Agilent

Ch Freq
Occupied Bandwidth

5.785 GHz
5 dBm Atten 30

i? et e N py B st rp I it e il oK

ity p P

Occupied Bandwidth
17.8469 MHz

Transmit Freq Error
% dB Bandwuidth

1
.,
RSP

Clear Write

Max Hold

Min Hold

View

Blank

More
1af2

Copyright 2000-2009 Agilent Technologies

Channel 165 (5825MHz)
- Agilent

R

Ch Freq
Occupied Bandwidth

9.525 GHz

5 dBm Atte

): B L e T Sinidta i W W1 LV ¢

i

- ¥
et A e

Occ BH % Pwr
% dB

Occupied Bandwidth
17.8628 MHz

C j

Transmit Freq Error
% dB Bandwuidth

Trig Free

Clear Write

Max Hold

Min Hold

View

Blank

More
1af2

Copyright 2000-2009 Agilent Technologies
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Product : IP-STB
Test Item : |Occupied Bandwidth
Test Site : [TR-8
Test Mode : Mode 3: Transmit by 802.11n(40MHZz)
Frequency |6dB Occupied Bandwidth
Channel No.| (MHz) (MHZz)
151 5755 36.351
159 5795 36.371
Channel 151 (5755MHz)
- Agilent R T |—Trace
Ch Freq 5.755 GHz ., rece
Occupied Bandwidth [
Clear Write
Max Hold
3 ?..-.¢n....|-.J'-1"-"-ll-A.a-‘~..Mﬂ'-J'V““-".I“.I.-"'“‘"‘ﬂ‘ '—-'—u'u.wm-*ﬁ‘-ﬂu_,-.,.h? P
--\-..-'|-l.'-l'c'r'-".‘.‘\‘\'-‘v-r\'-u-'-'H \“H.-""ﬂh'hr;.‘.r,..ﬂ-,‘. Hln HOI d
View
o5 BH 200 kHz .
Occupied Bandwidth Occ BH % Pur Blank
36.7519 MHz % dB
Transmit Freq Error 7 kHz 1I'10fr92
« dB Banduidth : ?

Copyright 2000-2009 Ay
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Channel 159(5795MHz)

= Agilent R T |—Tra o0

Ch Freq 5.795 GHz . ) Tracg
Occupied Bandwidth C
Clear Write
5 dBm Atten 30
Max Hold
> ?-'-.a.-...-..-u'~*-J-'»--v.».-»-n\-'v-rf*--lHl f-'-"'u'L.~\_-,.-w.¢«--m.-a-~.-..,._.p¢||l -
hespunsnasi it "«-rw\-n.--au_.,“.p.._.. Min Hold
View
Occupied Bandwidth 0 Blank
36.4893 MHz I
Transmit Freq Error 1|‘10fl'g
% dB Bandwidth f

Cupyright 2000-2009 Agilent Technologies
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7. Power Output

7.1. Test Equipment

Power Output / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent N9010A MY48030494 |2016.03.10

Temperature/Humidity
Vet zhicheng ZC1-2 TR8-TH 2016.04.09
eter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

7.2. Test Setup

FPower Meter

B . " [eur

Non-Conducted
Table

s (Ground ReferencePlang s

7.3. Limit

For FCC

® For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W
provided the maximum antenna gain does not exceed 6 dBi. In addition, the maximum
power spectral density shall not exceed 17 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
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dB that the directional gain of the antenna exceeds 6 dBi. The maximum e.i.r.p. at any
elevation angle above 30 degrees as measured from the horizon must not exceed 125 mW
(21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W
provided the maximum antenna gain does not exceed 6 dBi. In addition, the maximum
power spectral density shall not exceed 17 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.

(i) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the
maximum conducted output power over the frequency band of operation shall not exceed
1 W. In addition, the maximum power spectral density shall not exceed 17 dBm in any 1
megahertz band. Fixed point-to-point U-NIl devices may employ antennas with directional
gain up to 23 dBi without any corresponding reduction in the maximum conducted output
power or maximum power spectral density. For fixed point-to-point transmitters that
employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in maximum
conducted output power and maximum power spectral density is required for each 1 dB of
antenna gain in excess of 23 dBi. Fixed, point-to-point operations exclude the use of
point-to-multipoint systems, omnidirectional applications, and multiple collocated
transmitters transmitting the same information. The operator of the U-NII device, or if the
equipment is professionally installed, the installer, is responsible for ensuring that systems
employing high gain directional antennas are used exclusively for fixed, point-to-point
operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum
conducted output power over the frequency band of operation shall not exceed 250 mW
provided the maximum antenna gain does not exceed 6 dBi. 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.

® Forthe 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power
over the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm +
10 log B, where B is the 26 dB emission bandwidth in megahertz. In addition, the peak
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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 peak power spectral density shall be reduced by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed 1 W. In addition, the maximum power spectral density
shall not exceed 30 dBm in any 500-kHz 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. However, fixed point-to-point U-NII devices operating in this band
may employ transmitting antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter conducted power. Fixed, point-to-point operations
exclude the use of point-to-multipoint systems, omnidirectional applications, and multiple
collocated transmitters transmitting the same information. The operator of the U-NII device,
or if the equipment is professionally installed, the installer, is responsible for ensuring that
systems employing high gain directional antennas are used exclusively for fixed,
point-to-point operations.

7.4. Test Procedure

7.5.

According to ANSI C63.4:2014& ANSI C63.10:2013&789033 D02 General UNII Test

Procedures New Rules v01

Use the wideband power meter to test peak power and record the result.
Uncertainty

The measurement uncertainty is defined as = 1.27 dB
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7.6. Test Result

Power output test was verified over all data rates of each mode shown as below, and
then choose the maximum power output (blue marker) for final test of each channel.

Data Rate (Mbps)
MCS Index for Spatial
20MHz Bandwidth 40MHz Bandwidth
802.11n Streams 802.11a
800ns Gl 400ns Gl 800ns Gl 400ns Gl

0 1 6 6.5 13.5 15.0
1 1 9 13.0 14.4 27.0 30.0
2 1 12 195 21.7 40.5 45.0
3 1 18 26.0 28.9 54.0 60.0
4 1 24 39.0 43.3 81.0 90.0
5 1 36 52.0 57.8 108.0 120.0
6 1 48 58.5 65.0 1215 135.0
7 1 54 65.0 72.2 135.0 150.0
8 2 - 13.0 27.0 30.0
9 2 - 26.0 28.9 54.0 60.0
10 2 - 39.0 43.3 81.0 90.0
11 2 - 52.0 57.8 108.0 120.0
12 2 - 78.0 86.7 162.0 180.0
13 2 - 104.0 115.6 216.0 240.0
14 2 - 117.0 130.0 243.0 270.0
15 2 - 130.0 144.0 270.0 300.0
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Power output at various data rates:

Peak

Test Mode Bandwidth Frequency Channel | Data Rate Power
(MHz) (dBm)

6 13.93

802.11a(Chain 1) 20 5200 40 24 13.87
54 13.84

HTO 14.01

802.11n(Chain 1) 20 5200 40 HT4 13.96
HT7 13.85

HTO 7.34

802.11n(Chain 1) 40 5190 38 HT4 7.25
HT7 7.23
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Product . |IP-STB
Test Item . |Power Output
Test Site . |TR-8
Test Mode : IMode 1: Transmit by 802.11a (Chain 1)
Measurement Power | Total o
Frequency Limit
Channel No. Output Power Result
(MHz) (dBm)
(dBm) (dBm)
36 5180 10.72 10.72 24.00 Pass
40 5200 13.93 13.93 24.00 Pass
48 5240 15.95 15.95 24.00 Pass
149 5745 15.32 15.32 30.00 Pass
157 5785 14.66 14.66 30.00 Pass
165 5825 15.09 15.09 30.00 Pass
Product . |IP-STB
Test Item . |Power Output
Test Site . |TR-8
Test Mode : IMode 2: Transmit by 802.11n(20MHz) (Chain 1)
Measurement Power | Total o
Frequency Limit
Channel No. Output Power Result
(MHz) (dBm)
(dBm) (dBm)
36 5180 10.86 10.86 24.00 Pass
40 5200 14.01 14.01 24.00 Pass
48 5240 12.51 12.51 24.00 Pass
149 5745 15.14 15.14 30.00 Pass
157 5785 14.62 14.62 30.00 Pass
165 5825 15.05 15.05 30.00 Pass
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Product . |IP-STB
Test Item . |Power Output
Test Site . |TR-8
Test Mode : IMode 3: Transmit by 802.11n(40MHz) (Chain 1)
Duty
Measurement Power Total o
Frequency Cycle Limit
Channel No. Output 0 Power Result
(MHz) (%) (dBm)
(dBm) (dBm)
38 5190 7.34 95.8 7.53 24.00 Pass
46 5230 11.96 95.8 12.15 24.00 Pass
151 5755 15.23 95.8 15.42 30.00 Pass
159 5795 14.81 95.8 15.00 30.00 Pass

Note1: When EUT duty cycle < 98%, the total PSD = Reading Level + 10*log(1/duty cycle)
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Product . |IP-STB
Test Item . |Power Output
Test Site . |TR-8
Test Mode : IMode 1: Transmit by 802.11a (Chain 2)
Measurement Power | Total o
Frequency Limit
Channel No. Output Power Result
(MHz) (dBm)
(dBm) (dBm)
36 5180 10.33 10.33 24.00 Pass
40 5200 11.42 11.42 24.00 Pass
48 5240 16.50 16.50 24.00 Pass
149 5745 13.37 13.37 30.00 Pass
157 5785 13.11 13.11 30.00 Pass
165 5825 13.79 13.79 30.00 Pass
Product . |IP-STB
Test Item . |Power Output
Test Site . |TR-8
Test Mode : IMode 2: Transmit by 802.11n(20MHz) (Chain 2)
Measurement Power | Total o
Frequency Limit
Channel No. Output Power Result
(MHz) (dBm)
(dBm) (dBm)
36 5180 10.59 10.59 24.00 Pass
40 5200 11.47 11.47 24.00 Pass
48 5240 14.22 14.22 24.00 Pass
149 5745 13.47 13.47 30.00 Pass
157 5785 13.23 13.23 30.00 Pass
165 5825 13.81 13.81 30.00 Pass
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Product . |IP-STB
Test Item . |Power Output
Test Site . |TR-8
Test Mode : IMode 3: Transmit by 802.11n(40MHz) (Chain 2)
Duty
Measurement Power Total o
Frequency Cycle Limit
Channel No. Output 0 Power Result
(MHz) (%) (dBm)
(dBm) (dBm)
38 5190 8.73 95.8 8.92 24.00 Pass
46 5230 12.89 95.8 13.08 24.00 Pass
151 5755 13.41 95.8 13.60 30.00 Pass
159 5795 13.26 95.8 13.45 30.00 Pass

Note1: When EUT duty cycle < 98%, the total PSD = Reading Level + 10*log(1/duty cycle)
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Product : [IP-STB
Test Item . |Power Output
Test Site . [TR-8
Test Mode : IMode 2: Transmit by 802.11n(20MHz) (Chain 1+2)
Measurement Power
Total
Frequency Output Limit
Channel No. Power Result
(MHz) (dBm) (dBm)
: ) (dBm)
Chain 1+Chain 2
36 5180 12.26 12.26 24.00 Pass
40 5200 15.16 15.16 24.00 Pass
48 5240 16.28 16.28 24.00 Pass
149 5745 16.72 16.72 30.00 Pass
157 5785 15.73 15.73 30.00 Pass
165 5825 16.32 16.32 30.00 Pass
Product : [IP-STB
Test Item . |Power Output
Test Site . |TR-8
Test Mode : IMode 3: Transmit by 802.11n(40MHz) (Chain 1+2)
Measurement Power | Duty
Total o
Frequency Output Cycle Limit
Channel No. o Power Result
(MHz) (dBm) (%) (dBm)
: ) (dBm)
Chain 1+Chain 2
38 5190 10.08 95.8 10.27 24.00 Pass
46 5230 15.33 95.8 15.52 24.00 Pass
151 5755 15.84 95.8 16.03 30.00 Pass
159 5795 15.56 95.8 15.75 30.00 Pass

Note1: When EUT duty cycle < 98%, the total PSD = Reading Level + 10*log(1/duty cycle)
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8. Peak Power Spectral Density
8.1. Test Equipment

Peak Power Spectral Density / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent N9010A MY48030494 |2016.03.10

Temperature/Humidity
Vet zhicheng ZC1-2 TR8-TH 2016.04.09
eter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

8.2. Test Setup

Spectrum Analyzer

mmw | —
(1] gos EUT

Non-Conducted
Table

- Ground ReferencePlang =

8.3. Limit

For FCC

® For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W
provided the maximum antenna gain does not exceed 6 dBi. In addition, the maximum
power spectral density shall not exceed 17 dBm in any 1 megahertz band. If transmitting
antennas of directional gain greater than 6 dBi are used, both the maximum conducted
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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. The maximum e.i.r.p. at any
elevation angle above 30 degrees as measured from the horizon must not exceed 125 mW
(21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W
provided the maximum antenna gain does not exceed 6 dBi. In addition, the maximum
power spectral density shall not exceed 17 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.

(i) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the
maximum conducted output power over the frequency band of operation shall not exceed
1 W. In addition, the maximum power spectral density shall not exceed 17 dBm in any 1
megahertz band. Fixed point-to-point U-NIl devices may employ antennas with directional
gain up to 23 dBi without any corresponding reduction in the maximum conducted output
power or maximum power spectral density. For fixed point-to-point transmitters that
employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in maximum
conducted output power and maximum power spectral density is required for each 1 dB of
antenna gain in excess of 23 dBi. Fixed, point-to-point operations exclude the use of
point-to-multipoint systems, omnidirectional applications, and multiple collocated
transmitters transmitting the same information. The operator of the U-NII device, or if the
equipment is professionally installed, the installer, is responsible for ensuring that systems
employing high gain directional antennas are used exclusively for fixed, point-to-point
operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum
conducted output power over the frequency band of operation shall not exceed 250 mW
provided the maximum antenna gain does not exceed 6 dBi. 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.

® Forthe 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power
over the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm +
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10 log B, where B is the 26 dB emission bandwidth in megahertz. In addition, the peak
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 peak power spectral density shall be reduced by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.

® For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed 1 W. In addition, the maximum power spectral density
shall not exceed 30 dBm in any 500-kHz 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. However, fixed point-to-point U-NII devices operating in this band
may employ transmitting antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter conducted power. Fixed, point-to-point operations
exclude the use of point-to-multipoint systems, omnidirectional applications, and multiple
collocated transmitters transmitting the same information. The operator of the U-NII device,
or if the equipment is professionally installed, the installer, is responsible for ensuring that
systems employing high gain directional antennas are used exclusively for fixed,
point-to-point operations.

8.4. Test Procedure

According to ANSI C63.4:2014& ANSI C63.10:2013&789033 D02 General UNII Test
Procedures New Rules v01.

Set span to encompass the entire emission bandwidth (EBW) of the signal.

For 5150-5725MHz

a) SetRBW =1 MHz.

b) Set VBW =3 MHz.

c) Sweep time = auto.

d) Detector = RMS (i.e., power averaging), if available. Otherwise, use sample detector
mode.

For 5725-5875MHz

e) Set RBW=510KHz

f) VBW=3RBW

g) Sweep time=auto

h) Detector = RMS (i.e., power averaging), if available. Otherwise, use sample detector

mode.
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i) Scale the observed power level to an equivalent value in 500 kHz by adjusting (increase)
the measured power by a bandwidth correction factor (BWCF) where BWCF = 10log (500
kHz/100 kHz) = 6.98 dB.

8.5. Uncertainty

The measurement uncertainty is defined as = 1.27 dB
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8.6. Test Result

Product IP-STB

Test Item Peak Power Spectral Density

Test Site : |TR-8

Test Mode Mode 1: Transmit by 802.11a (Chain 1)

Channel | Frequency Measurement PPSD Total PPSD Limit Result

No. (MHz) (dBm/MHz) (dBm/MHz) | (dBm/MHz)
36 5180 0.745 0.745 11 Pass
40 5200 2.035 2.035 11 Pass
48 5240 5.327 5.327 11 Pass
149 5745 4.570 4.570 30 Pass
157 5785 4.085 4.085 30 Pass
165 5825 4.402 4.402 30 Pass

Aggilent Spoctrum Analyrer - Swopl SA
¥

Marker 1 5,179230500000 GHz

Channel 36 (5180MHz)

Avg Type: RMS

T0: Fast e MM Fraa Run Aueg|Held> 4001100
W adacl, ew Artan: 90 88

Ref Offset 11 dB
Rel 10.00 dBm

‘1

e e i s .
e [ i S — .
#

Center 5.18000 GHz
#Res BW 1.0 MHz

Span 27.00 MHz

#FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 40 (5200MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5. 200837000000 GHz Aurg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Amen: ¥0 98

Ref Offset 11 dB
Rel 10.00 dBm

Center 5.20000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Channel 48 (5240MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5. 240810000000 GHz Aurg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Ref Offset 11 dB
Rel 15.00 dBm

1

Smuas s S FR— T

e

Center 5.24000 GHz Span 27.00 M Hz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 149 (5745MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.744352000000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

P

Span 27.00 MHz
#VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

Channel 157(5785MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.783933500000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Span 27.00 MHz
#VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

Iusa:. STATLS,
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Channel 165 (5825MHz)

Aggilent Spoctrum Analyrer - Swopl SA
¥

i 060851 P Sep 17, 2015
Marker 1 5825945000000 GHz g Typa: RMS pras

FHO: Fast Ly 17 FrieRun Hfurg|Heldo 10000
W Geadinc] oo Aiten: 20 48

Ref Offset 106 dB
Rel 20.00 dBm

Center 5.82500 GHz Span 27.00 MHz
#Res BW 510 kHz #VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)
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Product : |IP-STB
Test Item : |Peak Power Spectral Density
Test Site : |ITR-8
Test Mode : IMode 1: Transmit by 802.11a (Chain 2)
Channel | Frequency Measurement PPSD Total PPSD Limit Result
No. (MHz) (dBm/MHz) (dBm/MHz) | (dBm/MHz)
36 5180 0.854 0.854 11 Pass
40 5200 1.712 1.712 11 Pass
48 5240 6.620 6.620 11 Pass
149 5745 3.834 3.834 30 Pass
157 5785 2.957 2.957 30 Pass
165 5825 1.163 1.163 30 Pass

Channel 36 (5180MHz)

Aggilent Spoctrum Analyrer - Swopl SA
¥

-Marhar 1 5. 179014500000 GHz Aurg Type: RMS
THO: Fast g 17 Free Run Hfurg|Heldo> 1001400

Wiaiadow — Aen: 20 48

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.18000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 40 (5200MHz)

Aggilest Speetrum Analyror - Swrpt 54
13

-Marltar 1 5.200715500000 GHz Avg Type: RMS
e rast T Trig:Fres Run AygHslds 1000100

[Fiiaindaw — Aen: 20 48
Fef Offset 11 dB
Rel 15.00 dBm

1

T e it S - T
P
e

o
Lot

Center 5.20000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Channel 48 (5240MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.239190000000 GHz Aurg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Ref Offset 11 dB
Rel 15.00 dBm

1

P S — i

Center 5.24000 GHz Span 27.00 M Hz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 149 (5745MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.744554 500000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Span 27.00 MHz
#VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

Channel 157(5785MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.784487000000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Span 27.00 MHz
#VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

Iusa:. STATLS,
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Channel 165 (5825MHz)

Agilent Spoctrum Analyrer - Sweopl Sh
I 05:11:38 P4 Sep 17, 2015

Marker 1 5.824379000000 GHz g Typa: RMS pras
FHO: Fast Ly 17 FrieRun furg|Haldo- $00/400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

1
e,

S, =
- e o PE——

P
S S

Center 5.82500 GHz Span 27.00 MHz
#Res BW 510 kHz #BW 1.8 MHz* 1.067 ms (2001 pts)

Page: 71 of 200



» B> DEKRA comoany Report No: 1570212R-RF-US-PO9V01
Product : |IP-STB
Test Item : |Peak Power Spectral Density
Test Site : |ITR-8
Test Mode : IMode 2: Transmit by 802.11n(20MHz) (Chain 1)
Channel | Frequency Measurement PPSD Total PPSD Limit Result
No. (MHz) (dBm/MHz) (dBm/MHz) | (dBm/MHz)
36 5180 1.078 1.078 11 Pass
40 5200 1.715 1.715 11 Pass
48 5240 2.635 2.635 11 Pass
149 5745 4.328 4.328 30 Pass
157 5785 3.926 3.926 30 Pass
165 5825 4.508 4.508 30 Pass

Channel 36 (5180MHz)

Aggilent Spoctrum Analyrer - Swopl SA
¥

Marker 1 5180864000000 GHz Avg Type: RMS
o tae T Tehg: Fres Aun Heg|Helds> 100100

Wiaiadow — Aen: 20 48

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.18000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 40 (5200MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

00 AM B

Marker 1 5200918000000 GHz Avg Type: RMS TRALE
" Trig: Frae Run furg|Heldo- $007400

Aen: 20 98

Ref Offset 11 dB
Rel 15.00 dBm

i, -
e ——— N "t e ——

e o

Center 5.20000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Channel 48 (5240MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.239163000000 GHz Aurg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.24000 GHz Span 27.00 M Hz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 149 (5745MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

Marker 1 5745567000000 GHz
PHO; Fast
W Gpdacl o
Ref Offset 106 dB
Rel 20.00 dBm

Center 5.74500 GHz
#Res BW 510 kHz

#VBW 1.8 MHz*

Avg Type: RMS
Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Span 27.00 MHz
Sweep 1.067 ms (2001 pts)

Channel 157(5785MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

Marker 1 5, 786093500000 GHz
PHO; Fast
W Gpdacl o
Ref Offset 106 dB
Rel 20.00 dBm

|1I'
e i

Center 5.78500 GHz
#Res BW 510 kHz

#VBW 1.8 MHz*

Avg Type: RMS

Trig: Fras Run Heg|Helds> 100100

Aen: 20 98

1

'y 'l--\“__“_#‘____ e ""'--,_‘n

Span 27.00 MHz

Sweep 1.067 ms (2001 pts)

STATLS.
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Channel 165 (5825MHz)

Aggilent Spoctrum Analyrer - Swopl SA
¥

Marker 1 5.824217000000 GHz Avg Type: RMS
T Past g 178 Frew Run Heg|Helds> 100100

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Center 5.82500 GHz Span 27.00 MHz
#Res BW 510 kHz #VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)
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Product : |IP-STB
Test Item : |Peak Power Spectral Density
Test Site : |ITR-8
Test Mode : IMode 2: Transmit by 802.11n(20MHz) (Chain 2)
Channel | Frequency Measurement PPSD Total PPSD Limit Result
No. (MHz) (dBm/MHz) (dBm/MHz) | (dBm/MHz)
36 5180 0.520 0.520 11 Pass
40 5200 1.843 1.843 11 Pass
48 5240 3.826 3.826 11 Pass
149 5745 3.606 3.606 30 Pass
157 5785 3.274 3.274 30 Pass
165 5825 3.682 3.682 30 Pass

Channel 36 (5180MHz)

Aggilent Spoctrum Analyrer - Swopl SA
¥

-Marhar 1 5. 180823500000 GHz Aurg Type: RMS
THO: Fast g 17 Free Run Hfurg|Heldo> 1001400

Wiaiadow — Aen: 20 48

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.18000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 40 (5200MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5. 200877500000 GHz Aurg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.20000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Channel 48 (5240MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

Marker 1 5.241012500000 GHz g Type: RMS
" Trig: Fraes Run Heg|Helds> 100100
Aren: 20 48

Ref Offset 11 dB
Rel 15.00 dBm

/-”___,.l.-bﬁ. o

Center 5.24000 GHz Span 27.00 M Hz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 149 (5745MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.745661500000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Span 27.00 MHz
#VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

Channel 157(5785MHz)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.785877500000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

| . J——

Center 5.78500 GHz Span 27.00 MHz
#Res BW 510 kHz #VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

Iusa:. STATLS,
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Channel 165 (5825MHz)

Aggilent Spoctrum Analyrer - Swopl SA
¥

o 05:14: 17 P Sap 17, 2015
Marker 1 5.824325000000 GHz g Type: RMS L2t

T0: Fast e MM Fraa Run Aueg|Held> 4001100
W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

S

|

Center 5.82500 GHz Span 27.00 MHz
#Res BW 510 kHz #VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)
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Product : |IP-STB
Test Item : |Peak Power Spectral Density
Test Site : |ITR-8
Test Mode : IMode 2: Transmit by 802.11n(20MHz) (Chain 1+2)
Channel | Frequency Measurement PPSD Total PPSD Limit Result
No. (MHz) (dBm/MHz) (dBm/MHz) | (dBm/MHz)
Chain 1 Chain 2
36 5180 -0.913 0.427 2.82 11 Pass
40 5200 0.034 0.842 3.47 11 Pass
48 5240 2.543 3.743 6.19 11 Pass
149 5745 3.995 2.097 6.159 30 Pass
157 5785 3.171 1.845 5.569 30 Pass
165 5825 3.574 2.568 6.110 30 Pass

Channel 36 (5180MHz) - Chain 1

Aggilent Spoctrum Analyrer - Swopl SA
¥

-Marhar 1 5. 179149500000 GHz Aurg Type: RMS
THO: Fast g 17 Free Run Hfurg|Heldo> 1001400

Wiaiadow — Aen: 20 48

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.18000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Page: 80 of 200



» B> DEKRA =ompany Report No: 1570212R-RF-US-P09V01

Channel 40 (5200MHz) - Chain 1

Aggilent Spectrum halyrer - Swapl Sk
13

Marker 1 5.201323000000 GHz Avg Type: RMS
Trig: Fraa Run furg|Held> 1001100

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.20000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.067 ms (2001 pts)

Channel 48 (5240MHz) - Chain 1

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.238987500000 GHz Aurg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.24000 GHz Span 27.00 M Hz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 149 (5745MHz) - Chain 1

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.74G080000000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Span 27.00 MHz
#VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

Channel 157(5785MHz) - Chain 1

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.78564 8000000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Span 27.00 MHz
#VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

Iusa:. STATLS,
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Channel 165 (5825MHz) - Chain 1

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.824190000000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Center 5.82500 GHz Span 27.00 MHz
#Res BW 510 kHz #VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

Channel 36 (5180MHz) - Chain 2

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5. 179257500000 GHz Aurg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.18000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 40 (5200MHz) - Chain 2

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5. 198987500000 GHz Aurg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Ref Offset 11 dB
Rel 15.00 dBm

1

Li
e LT e, """-F-H"‘-_‘

Center 5.20000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Channel 48 (5240MHz) - Chain 2

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.2393739000000 GHz Aurg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Ref Offset 11 dB
Rel 15.00 dBm

1
RN L.

e

R S S
™

Center 5.24000 GHz Span 27.00 M Hz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 149 (5745MHz) - Chain 2

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5. 746066500000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Span 27.00 MHz
#VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

Channel 157(5785MHz) - Chain 2

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.784257500000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Span 27.00 MHz
#VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

Iusa:. STATLS,
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Channel 165 (5825MHz) - Chain 2

Aggilent Spoctrum Analyrer - Swopl SA
¥

Marker 1 5.826107000000 GHz Avg Type: RMS
T Past g 178 Frew Run Heg|Helds> 100100

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Center 5.82500 GHz Span 27.00 MHz
#Res BW 510 kHz #VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)
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Product IP-STB
Test Item Peak Power Spectral Density
Test Site : |ITR-8
Test Mode Mode 3: Transmit by 802.11n(40MHz) (Chain 1)

Channel No. | Frequency | Measurement PPSD | Duty Cycle | Total PPSD Limit Result

(MHz) (dBm/MHz) (%) (dBm/MHz) | (dBm/MHz)

38 5190 -6.156 95.8 -5.97 11 Pass
46 5230 -1.678 95.8 -1.49 11 Pass
151 5755 1.374 95.8 1.56 30 Pass
159 5795 0.637 95.8 0.82 30 Pass

Note1: When EUT duty cycle < 98%, the total PSD = Reading Level + 10*log(1/duty cycle)

Channel 38 (5190MHz)

Aggilent Spoctrum Analyrer - Swopl SA
¥

Marker 1 5192132000000 GHz

Trig: Fraw Run

FHO: Fasi
7 Aten: 20 48

W adacl s

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.19000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

Avg Type: RMS
Hfurg|Heldo> 1001400

Span 52.00 MHz

Sweep 1.067 ms (2001 pts)
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Aggilent Spoctrum Analyrer - Swopl SA
13

Marker 1 5.231404000000 GHz

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.23000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

Channel 46 (5230MHz)

Avg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Span 52.00 MHz
Sweep 1.067 ms (2001 pts)

Aggilent Spoctrum Analyrer - Swopl SA
13

Marker 1 5, 753726000000 GHz

PHO: Fast g 174 Free Run
W Gaiacl oo

Ref Offset 106 dB
Rel 20.00 dBm

Center 5.75500 GHz
#Res BW 510 kHz

Avg Type: RMS
Hfurg|Heldo> 1001400
Aen: 20 98

e,
Bpa = e i

Span 52.00 MHz

#VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

STATLS.
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Channel 159 (5795MHz)

Aggilent Spoctrum Analyrer - Swopl SA
¥

i 062734 P Sep 17, 2015
Marker 1 5.793908000000 GHz g Typa: RMS pras

FHO: Fast Ly 17 FrieRun furg|Haldo- $00/400
W Geadinc] oo Aiten: 20 48

Ref Offset 106 dB
Rel 20.00 dBm

Center 5.79500 GHz Span 52.00 MHz
#Res BW 510 kHz #VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)
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Product : |IP-STB
Test Item : |Peak Power Spectral Density
Test Site : |ITR-8
Test Mode : IMode 3: Transmit by 802.11n(40MHz) (Chain 2)
Channel |Frequency| Measurement PPSD |Duty Cycle |Total PPSD| Limit Result
No. (MHz) (dBm/MHz) (%) (dBm/MHz) | (dBm/MHz)
38 5190 -5.908 95.8 -5.72 11 Pass
46 5230 -0.292 95.8 -0.11 11 Pass
151 5755 -0.516 95.8 -0.33 30 Pass
159 5795 -0.258 95.8 -0.07 30 Pass

Note1: When EUT duty cycle < 98%, the total PSD = Reading Level + 10*log(1/duty cycle)

Channel 38 (5190MHz)

Aggilent Spoctrum Analyrer - Swopl SA
¥

-Marhar 1 5.192080000000 GHz Aurg Type: RMS
THO: Fast g 17 Free Run Hfurg|Heldo> 1001400

Wiaiadow — Aen: 20 48

Ref Offset 11 dB
Rel 15.00 dBm

1

e AT AF P
e - e e S

Center 5.19000 GHz Span 52.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Aggilent Spoctrum Analyrer - Swopl SA
13

Marker 1 5231300000000 GHz

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.23000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

Channel 46 (5230MHz)

Avg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Span 52.00 MHz
Sweep 1.067 ms (2001 pts)

Aggilent Spoctrum Analyrer - Swopl SA
13

Marker 1 5, 753700000000 GHz

PHO: Fast g 174 Free Run
W Gaiacl oo

Ref Offset 106 dB
Rel 20.00 dBm

- BT SO g

Center 5.75500 GHz
#Res BW 510 kHz

Channel 151 (5755MHz)

Avg Type: RMS
Hfurg|Heldo> 1001400
Aen: 20 98

'y
i, [t SN

Span 52.00 MHz

#VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

STATLS.
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Channel 159 (5795MHz)

Aggilent Spoctrum Analyrer - Swopl SA
¥

05245 P Sap 17, 2015

Marker 1 5794038000000 GHz g Typa: RMS pras
FHO: Fast Ly 17 FrieRun furg|Haldo- $00/400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

‘1

- T o ———
. T 1, "—-‘--.1..-.-.-_,-.-.4--—---~.+_“__+_ &

b

Center 5.79500 GHz Span 52.00 MHz
#Res BW 510 kHz #VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)
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Product : |IP-STB

Test Item : |Peak Power Spectral Density

Test Site : |ITR-8

Test Mode : IMode 3: Transmit by 802.11n(40MHz) (Chain 1+2)

Channel |Frequency| Measurement PPSD Duty Cycle |Total PPSD Limit Result
No. (MHz) (dBm/MHz) (%) (dBm/MHz) | (dBm/MHz)
Chain 1 Chain 2

38 5190 -8.759 -6.014 95.8 -3.98 11 Pass
46 5230 -1.572 0.280 95.8 2.65 11 Pass
151 5755 1.017 -0.771 95.8 3.41 30 Pass
159 5795 0.057 -1.095 95.8 272 30 Pass

Note1: When EUT duty cycle < 98%, the total PSD = Reading Level + 10*log(1/duty cycle)

Channel 38 (5190MHz) - Chain 1

Aggilent Spoctrum Analyrer - Swopl SA
¥

-Marhar 1 5. 188544000000 GHz Aurg Type: RMS
THO: Fast g 17 Free Run Hfurg|Heldo> 1001400

Wiaiadow — Aen: 20 48

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.19000 GHz Span 52.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 46 (5230MHz) - Chain 1

Aggilent Spoctrum Analyrer - Swopl SA
13

Marker 1 5.231222000000 GHz g Type: RMS
" Trig: Fraes Run Heg|Helds> 100100
Aren: 20 48

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.23000 GHz Span 52.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.753700000000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Center 5.75500 GHz Span 52.00 MHz
#Res BW 510 kHz #VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

STATLS.
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Channel 159 (5795MHz) - Chain 1

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.796248000000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

e -
T g T Lo

L
[yremteneriea

Center 5.79500 GHz Sp:
#Res BW 510 kHz #VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

Channel 38 (5190MHz) - Chain 2

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5. 187998000000 GHz Aurg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Ref Offset 11 dB
Rel 15.00 dBm

Center 5.19000 GHz Span 52.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Channel 46 (5230MHz) - Chain 2

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5.231794000000 GHz Aurg Type: RMS
Y Trig: Fraw Run Hfurg|Heldo> 1001400

Aen: 20 98

Ref Offset 11 dB
Rel 15.00 dBm

P e U —
-q---""”_”.* PR N

i}

Center 5.23000 GHz Span 52.00 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Aggilent Spoctrum Analyrer - Swopl SA
13

-Marhar 1 5. 756456000000 GHz Aurg Type: RMS
T0: Fast e MM Fraa Run Hfurg|Heldo> 1001400

W adacl, eowr MAttan: 20 88

Ref Offset 106 dB
Rel 20.00 dBm

Center 5.75500 GHz Span 52.00 MHz
#Res BW 510 kHz #VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)

STATLS.
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Channel 159 (5795MHz) - Chain 2

Aggilent Spoctrum Analyrer - Swopl SA
¥

i 052532 P Sep 17, 2015
Marker 1 5.793856000000 GHz g Typa: RMS pras

FHO: Fast Ly 17 FrieRun furg|Haldo- $00/400
W Geadinc] oo Aiten: 20 48

Ref Offset 106 dB
Rel 20.00 dBm

Center 5.79500 GHz Span 52.00 MHz
#Res BW 510 kHz #VBW 1.8 MHz* Sweep 1.067 ms (2001 pts)
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9. Radiated Emission Band Edge
9.1. Test Equipment

Radiated Emission / AC-5

Instrument Manufacturer Type No. Serial No. Cal. Due Date
Spectrum Analyzer Agilent N9020A MY49100159 2016.03.28
Spectrum Analyzer Agilent E4446A MY45300103 2016.01.07
Preamplifier Miteq NSP1800-25 1364185 2016.05.05
Preamplifier QuieTek AP-040G CHM-0906001 [2016.05.05
DRG Horn ETS-Lindgren 3117 00123988 2016.01.21
Broad-Band Horn
Antenna Schwarzbeck BBHA9170 294 2015.11.24
Coaxial Cable Huber+Suhner SUCOFLEX 106 IAC5-C1 2016.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 106 IAC5-C2 2016.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 102 IAC5-C3 2016.03.01
EMI Receiver Agilent N9038A MY51210196  2016.06.09
Temperature/Humidity
Meter Zhichen 7C1-2 AC5-TH 2016.01.08
9.2. Test Setup
]
[ ag || EVT Imioqm (Antenna Tower)
T | Pre-Amplifier
150cm L =
L
_ i (Turntable) A
= GroundPlane Spectrum Analyzer :—,T_l—{—' HED W.
I 1
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9.3. Limit

For FCC

Restricted bands, identified in Table 6, 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:

® Fundamental components of modulation of licence-exempt radio apparatus shall not fall
within the restricted bands of Clause 15.205 complying under FCC Part15:2015.

® Unwanted emissions that fall into restricted bands of Table 6 shall comply with the limits
specified in RSS-Gen.

® Unwanted emissions that do not fall within the restricted frequency bands of Table 6 shall
comply either with the limits specified in the applicable RSS or with those specified in this

RSS-Gen.
MHz MHz MHz GHz

0. 080-0. 110 16. 42-16. 423 399, 9-410 {.5-5. 15
0. 495-0, 505 16, B94T75-16, 69525 608-614 5. 35-5, 45
B 1735-2. 1905 16, B0425-16. 80475 g60-12400 7. 25-7. 75
I 125-4. 128 25. 5-25. 6T 1300-1427] 8. 025-8. 5
L 17725-4. 17775 17.5-38. 25 1435-1626. 5 9. 0-49, 2
L. 20725-4, 20775 73-T4. 6] 1845, 5-1646. 5 49, 3-9.5
6. 215-6. 218 74.8-75. 2 IGED-1710)  10.6-12.7
k. 267756, 26825 108-121. 94 1718, 8-1722, 2] 13.25-13. 4
k. 31175-6. 31225 123-138 2200-23000 14, 47-14. 5
5. 201-8. 264 149, 9-150. 05 2310-23900 15, 35-16. 2
I, 362-8. 366 156, 52475-156. 52525 2483, 5-2500{  17.7-21.4
B 3TB25-8. 38675 156, 7-156. 9 2690-2000f 22.01-23.12
. 41425-8. 41475 162, 0125-167. 17 3260-3267] 23, 6-24. O
12, 29-12, 293 167. 72-173. 2 dasz-aa30] 31 2-31.4
12, 51975-12, 52025 290-285 3345, 8-3358) 36, 13-36, 5
12, 57675-12, 57725 322-335. 4 FG00-4400) (]
13. 36-13. 41

For 15.407(b) requirement:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the
5.15-5.35 GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.
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(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 e.i.r.p. of —27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the
5.47-5.725 GHz band shall not exceed an e.i.r.p. of -27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions within the
frequency range from the band edge to 10 MHz above or below the band edge shall not
exceed an e.i.r.p. of =17 dBm/MHz; for frequencies 10 MHz or greater above or below the
band edge, emissions shall not exceed an e.i.r.p. of =27 dBm/MHz.

9.4. Test Procedure

According to ANSI C63.4:2014& ANSI C63.10:2013&789033 D02 General UNII Test
Procedures New Rules v01.

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated
360 degrees to determine the position of the maximum emission level. The EUT was
positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This
is repeated for both horizontal and vertical polarization of the antenna. In order to find the
maximum emission, all of the interface cables were manipulated according to ANSI

C63.4:2009 on radiated measurement.
Note: When doing emission measurement above 1GHz, the horn antenna will be bended down

a little (as horn antenna has the narrow beamwidth) in order to keeping the antenna in
the “cone of radiation” of EUT. The 3dB beamwidth is 10~60 degrees for H-plane and
10~90 degrees for E-plane.

9.5. Uncertainty

The measurement uncertainty above 1GHz is defined as + 3.9 dB
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