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§2.1033 General Information

Applicant

unitech Electronics Co., LTD.

Applicant Address

5F, No. 136, Lane 235, Baogiao Road, Xindian District, New Taipei
City 231, Taiwan (R.O.C.)

Manufacturer unitech Electronics Co., LTD.
5F, No. 136, Lane 235, Baogiao Road, Xindian District, New Taipei
Manufacturer Address ) )
City 231, Taiwan (R.O.C.)
Test Site MRT Technology (Taiwan) Co., Ltd
. No. 38, Fuxing Second Rd., Guishan Dist., Taoyuan City 333, Taiwan
Test Site Address

(R.0.C)

MRT FCC Registration No.

291082

FCC Rule Part(s)

Part 15 Subpart E (Section 15.407)

Model No.

HT1

Test Device Serial No.

N/A [ ] Production [X] Pre-Production [_] Engineering

FCC Classification

Unlicensed National Information Infrastructure (UNII)

Test Facility / Accreditations

Measurements were performed at MRT Laboratory located in Fuxing Rd., Taoyuan, Taiwan

(R.O.C)

*MRT facility is a FCC registered (Reg. No. 291082) test facility with the site description report
on file and is designated by the FCC as an Accredited Test Film.

¢ MRT facility is an IC registered (MRT Reg. No. 21723-1) test laboratory with the site
description on file at Industry Canada.

¢ MRT Lab is accredited to ISO 17025 by the Taiwan Accreditation Foundation (TAF Cert. No.
3261) in EMC, Telecommunications and Radio testing for FCC, Industry Taiwan, EU and

TELEC Rules.

FCC ID: HLEHT1BTN
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1. INTRODUCTION
1.1. Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices
including intentional and/or unintentional radiators for compliance with the technical rules and
regulations of the Federal Communications Commission and the Industry Canada Certification and
Engineering Bureau.

1.2. MRT Test Location

The map below shows the location of the MRT LABORATORY, its proximity to the Taoyuan City.
These measurement tests were conducted at the MRT Technology (Taiwan) Co., Ltd. Facility
located at No.38, Fuxing 2nd Rd., Guishan Dist., Taoyuan City 33377, Taiwan (R.O.C).
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2. PRODUCT INFORMATION

2.1. Equipment Description

Product Name

Handheld terminal

Model No.

HT1

Brand Name

unitech

Supports Radios Spec.

WLAN : 2.4G : 802.11b/g/n-20/n-40;
5G : 802.11a/n-20/n-40
Bluetooth Dual Mode: V3.0+EDR/ V4.0 LE

Wi-Fi Specification

802.11a/b/g/n

Frequency Range

2.4GHz:

For 802.11b/g/n-HT20: 2412 ~ 2462 MHz
For 802.11n-HT40: 2422 ~ 2452 MHz
5GHz:

For 802.11a/n-HT20:

5180~5825MHz

For 802.11n-HT40:

5190~5795MHz

Maximum Output Power

802.11a: 10.48dBm
802.11n-HT20: 9.92dBm,
802.11n-HT40: 11.31dBm,

Modulation Type

802.11a/n-20/n-40: OFDM (BPSK, QPSK, 16QAM,64QAM,256QAM)

MFR : ENG
Model No: 6A-181WP05

Docking Adapter
Input: AC 100-240V~0.6A, 50-60Hz
Output: DC 5V, 3.0A with Core*1
MFR: WELL Tech Energy Inc.
Model No: 1400-900044G
Rating: DC 3.7V, 1150mA, 4.255Wh
Battery

MFR: WELL Tech Energy Inc.
Model No: 1400-900045G
Rating: DC 3.6V, 4540mA, 16.344Wh

FCC ID: HLEHT1BTN
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2.2. Operation Frequencies and Channel List

802.11 n-HT20

Channel Frequency Channel Frequency Channel Frequency
36 5180 MHz 40 5200 MHz 44 5220 MHz
48 5240 MHz 52 5260 MHz 56 5280 MHz
60 5300 MHz 64 5320 MHz 100 5500 MHz
104 5520 MHz 108 5540 MHz 112 5560 MHz
116 5580 MHz 120 5600 MHz 124 5620 MHz
128 5640 MHz 132 5660 MHz 136 5680 MHz
140 5700 MHz 144 5720 MHz 149 5745 MHz
153 5765 MHz 157 5785 MHz 161 5805 MHz
165 5825 MHz -- - -- -

802.11 n-HT40

Channel Frequency Channel Frequency Channel Frequency
38 5190 MHz 46 5230 MHz 54 5270 MHz
62 5310 MHz 102 5510 MHz 110 5550 MHz
118 5590 MHz 126 5630 MHz 134 5670 MHz
151 5755 MHz 159 5795 MHz - -

FCC ID: HLEHT1BTN
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2.3. Test Mode

Test Mode Mode 1: Transmit by 802.11a

Mode 2: Transmit by 802.11n-HT20

Mode 3: Transmit by 802.11n-HT40

2.4. Test Software

The test utility software used during testing was “adb tool”.

FCC ID: HLEHT1BTN Page Number: 10 of 210
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2.5. Device Capabilities

This device contains the following capabilities:

2.4GHz WLAN (DTS) and 5GHz WLAN (NII).

Note: 5GHz (NII) operation is possible in 20MHz, 40MHz channel bandwidths. The maximum
achievable duty cycles for all modes were determined based on measurements performed on a
spectrum analyzer in zero-span mode with RBW = 8MHz, VBW = 50MHz, and detector = average
per the guidance of Section B)2)b) of KDB 789033 D02v01r03. The RBW and VBW were both
greater than 50/T, where T is the minimum transmission duration, and the number of sweep points
across T was greater than 100. The duty cycles are as follows:

Test Mode Duty Cycle
802.11a 96%
802.11n-HT20 96%
802.11n-HT40 91%

2.6. Test Configuration

This device was tested per the guidance of KDB 789033 D02v01r03. ANSI C63.10-2013 was used to
reference the appropriate EUT setup for radiated spurious emissions testing and AC line conducted
testing.

2.7. EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and/or no modifications were made during testing.

2.8. Labeling Requirements

Per 2.1074 & 15.19; Docket 95-19
The label shall be permanently affixed at a conspicuous location on the device; instruction manual or

pamphlet supplied to the user and be readily visible to the purchaser at the time of purchase.
However, when the device is so small wherein placement of the label with specified statement is not
practical, only the FCC ID must be displayed on the device per Section 15.19(a)(5). Please see
attachment for FCC ID label and label location.

FCC ID: HLEHT1BTN Page Number: 11 of 210
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3. DESCRIPTION OF TEST

3.1. Evaluation Procedure

The measurement procedures described in the American National Standard for Testing Unlicensed
Wireless Devices (ANSI C63.10-2013), and the guidance provided in KDB 789033 were used in the
measurement of the device.

Deviation from measurement procedure............c.ccccviiiiiiiiis s ssssaseeeeea . NONE

3.2. AC Line Conducted Emissions

The line-conducted facility is located inside an 9'x4'x3' shielded enclosure. A 1m x 2m wooden table
80cm high is placed 40cm away from the vertical wall and 80cm away from the sidewall of the
shielded room. Two 10kHz-30MHz, 50Q/50uH Line-Impedance Stabilization Networks (LISNs) are
bonded to the shielded room floor. Power to the LISNs is filtered by external high-current
high-insertion loss power line filters. These filters attenuate ambient signal noise from entering the
measurement lines. These filters are also bonded to the shielded enclosure.

The EUT is powered from one LISN and the support equipment is powered from the second LISN. All
interconnecting cables more than 1 meter were shortened to a 1 meter length by non-inductive
bundling (serpentine fashion) and draped over the back edge of the test table. All cables were at
least 40cm above the horizontal reference ground-plane. Power cables for support equipment were
routed down to the second LISN while ensuring that that cables were not draped over the second
LISN.

Sufficient time for the EUT, support equipment, and test equipment was allowed in order for them to
warm up to their normal operating condition. The RF output of the LISN was connected to the
receiver and exploratory measurements were made to determine the frequencies producing the
maximum emission from the EUT. The receiver was scanned from 150kHz to 30MHz. The detector
function was set to peak mode for exploratory measurements while the bandwidth of the analyzer
was set to 9kHz. The EUT, support equipment, and interconnecting cables were arranged and
manipulated to maximize each emission. Each emission was also maximized by varying: power lines,
the mode of operation or data exchange speed, or support equipment whichever determined the
worst-case emission. Once the worst case emissions have been identified, the one EUT cable
configuration/arrangement and mode of operation that produced these emissions are used for final
measurements on the same test site. The analyzer is set to CISPR quasi-peak and average
detectors with a 9kHz resolution bandwidth for final measurements.

An extension cord was used to connect to a single LISN which powered by EUT. The extension cord
was calibrated with LISN, the impedance and insertion loss are compliance with the requirements as
stated in ANSI C63.10-2013.

Line conducted emissions test results are shown in Section 7.10.

FCC ID: HLEHT1BTN Page Number: 12 of 210



Report No.: 1708 TW2602-U4

3.3. Radiated Emissions

The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final
measurements and exploratory measurements, when necessary. The measurement area is
contained within the semi-anechoic chamber which is shielded from any ambient interference. For
measurements above 1GHz absorbers are arranged on the floor between the turn table and the
antenna mast in such a way so as to maximize the reduction of reflections. For measurements below
1GHz, the absorbers are removed. A turntable is used for radiated measurement. It is a continuously
rotatable, remote controlled, metallic turntable and 2 meters (6.56 ft.) in diameter. The turn table is
flush with the raised floor of the chamber in order to maintain its function as a ground plane. An 80cm
high PVC support structure is placed on top of the turntable.

For all measurements, the spectrum was scanned through all EUT azimuths and from 1 to 4 meter
receive antenna height using a broadband antenna from 30MHz up to the upper frequency shown in
15.33(b)(1) depending on the highest frequency generated or used in the device or on which the
device operates or tunes. For frequencies above 1GHz, linearly polarized double ridge horn
antennas were used. For frequencies below 30MHz, a calibrated loop antenna was used. When
exploratory measurements were necessary, they were performed at 1 meter test distance inside the
semi-anechoic chamber using broadband antennas, broadband amplifiers, and spectrum analyzers
to determine the frequencies and modes producing the maximum emissions. Sufficient time for the
EUT, support equipment, and test equipment was allowed in order for them to warm up to their
normal operating condition. The test set-up for frequencies below 1GHz was placed on top of the 0.8
meter high, 1 x 1.5 meter table; and test set-up for frequencies 1-40GHz was placed on top of the 1.5
meter high, 1 x 1.5 meter table. The EUT, support equipment, and interconnecting cables were
arranged and manipulated to maximize each emission. Appropriate precaution was taken to ensure
that all emissions from the EUT were maximized and investigated. The system configuration, clock
speed, mode of operation or video resolution, if applicable, turntable azimuth, and receive antenna
height was noted for each frequency found.

Final measurements were made in the semi-anechoic chamber using calibrated, linearly polarized
broadband and horn antennas. The test setup was configured to the setup that produced the worst
case emissions. The spectrum analyzer was set to investigate all frequencies required for testing to
compare the highest radiated disturbances with respect to the specified limits. The turntable
containing the EUT was rotated through 360 degrees and the height of the receive antenna was
varied 1 to 4 meters and stopped at the azimuth and height producing the maximum emission. Each
emission was maximized by changing the orientation of the EUT through three orthogonal planes
and changing the polarity of the receive antenna, whichever produced the worst-case emissions.
According to 3dB Beam-Width of horn antenna, the horn antenna should be always directed to the
EUT when rising height.

FCC ID: HLEHT1BTN Page Number: 13 of 210
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4. ANTENNA REQUIREMENTS

Excerpt from §15.203 of the FCC Rules/Regulations:
“An intentional radiator antenna shall be designed to ensure that no antenna other than that

furnished by the responsible party can be used with the device. The use of a permanently attached

antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered

sufficient to comply with the provisions of this section.”

® The antenna of the Handheld terminal, is permanently attached.

® There are no provisions for connection to an external antenna.

Conclusion:

The EUT unit complies with the requirement of §15.203.

Antenna List

No. Manufacturer Part No. Antenna Type Peak Gain
3.39dBi for 5150 ~ 5250MHz
1 | Auden Techno Corp. 205592G PCB 3.02dBi for 5250 ~ 5350MHz

3.36dBi for 5470 ~ 5725MHz
3.42dBi for 5725 ~ 5850MHz

FCC ID: HLEHT1BTN
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5. TEST EQUIPMENT CALIBRATION DATE

Conducted Emissions — SR2

Instrument Manufacturer | Type No. Asset No. Cali. Interval | Cali. Due Date

Two-Line V-Network R&S ENV216 MRTTWAO00019 1 year 2018.03.15

N1C50-RG400-B
Cable Rosnol MRTTWEO00013 1 year 2018.05.19
1C50-500CM
EMI Test Receiver R&S ESR3 MRTTWAO00009 1 year 2018.03.16
Radiated Emissions — AC1

Instrument Manufacturer | Type No. Asset No. Cali. Interval | Cali. Due Date

Broadband TRILOG Antenna SCHWARZBECK VULB 9162 MRTTWAO00001 1 year 2018.05.14

EMI Test Receiver R&S ESR3 MRTTWAO00009 1 year 2018.03.16

Acitve Loop Antenna Schwarzbeck FMZB 1519B MRTTWAO00002 1 year 2018.04.13

Broadband Horn antenna SCHWARZBECK | BBHA9120D MRTTWAO00003 1 year 2018.04.17

Breitband Hornantenna Schwarzbeck BBHA 9170 MRTTWAO00004 1 year 2018.04.24

Broadband Amplifier Schwarzbeck BBV 9721 MRTTWAO00006 1 year 2018.04.24

Broadband Preamplifier SCHWARZBECK BBV 9718 MRTTWAO00005 1 year 2018.04.19

Cable HUBERSUHNER SF106 MRTTWAO00010 1 year 2018.05.19

K1K50-UP0264-
Cable Rosnol MRTTWAO00012 1 year 2018.05.19
K1K50-4M
Conducted Test Equipment — SR2

Instrument Manufacturer | Type No. Asset No. Cali. Interval | Cali. Due Date

Spectrum Analyzer KEYSIGHT N9010A MRTTWAO00012 1 year 2018.07.24

USB Wideband Power Sensor KEYSIGHT U2021XA MRTTWAO00015 1 year 2018.03.19

Test Software
Software Version Function
el 9.160520a EMI Test Software
EMI V3 EMI Test Software

FCC ID: HLEHT1BTN
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6. MEASUREMENT UNCERTAINTY

Where relevant, the following test uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k = 2.

AC Conducted Emission Measurement — SR2

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
150kHz~30MHz: 2.42dB

Conducted Measurement— SR1

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 1.3dB

Radiated Emission Measurement — AC1

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 4.22dB

FCC ID: HLEHT1BTN Page Number: 16 of 210
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7. TEST RESULT

7.1. Summary

Company Name:

Model No.:

Data Rate(s) Tested:

HT1

Handheld terminal

6Mbps ~ 54Mbps (a);

6.5/7.2Mbps ~ 65/72.2Mbps (n-HT20);

13.5/15.0Mbps ~ 135/150Mbps (n-HT40);

FCC e - Test Test
Section(s) Test Description Test Limit Condition Result Reference
15.407(a) 26dB Bandwidth N/A Pass Section 7.2
15.407(e) 6dB Bandwidth = 500kHz Pass Section 7.3
15.407(a)(1)(i), | Maximum Conducted
Refer to Section 7.5 Pass Section 7.5
(2), (3) Output Power Conducted
15.407(h)(1) Transmit Power Control | <24 dBm N/A Section 7.6
15.407(a)(1)(i),
Power Spectral Density | Refer to Section 7.7 Pass Section 7.7
(2), (3), (5)
15.407(b)(1), < -27dBm/MHz EIRP
Undesirable Emissions Pass
(4) < -17dBm/MHz EIRP
General Field Strength | Emissions in restricted i Section
15.205, 15.209 Radiated
Limits (Restricted Bands | bands must meet the 78&7.9
15.407(b)(5), Pass
6), (7) and Radiated Emission | radiated limits detailed in
’ Limits) 15.209
AC Conducted
Line Section
15.207 Emissions < FCC 15.207 limits Pass
Conducted 7.10
150kHz - 30MHz
Notes:

1) All channels, modes, and modulations/data rates were investigated among all UNII bands. The

test results shown in the following sections represent the worst case emissions.

2) The analyzer plots shown in this section were all taken with a correction table loaded into the

analyzer. The correction table was used to account for the losses of the cables and attenuators

used as part of the system to connect the EUT to the analyzer at all frequencies of interest.

FCC ID: HLEHT1BTN
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7.2. 26dB Bandwidth Measurement

7.2.1. Test Limit

N/A

7.2.2. Test Procedure used

KDB 789033 D02v01r03 - Section C.1

7.2.3. Test Setting

1. The analyzers’ automatic bandwidth measurement capability was used to perform the 26dB
bandwidth measurement. The “X” dB bandwidth parameter was set to X = 26. The automatic
bandwidth measurement function also has the capability of simultaneously measuring the 99%
occupied bandwidth. The bandwidth measurement was not influenced by any intermediated
power nulls in the fundamental emission.

2. RBW = approximately 1% of the emission bandwidth.

3. VBW 23 x RBW.

4. Detector = Peak.

5

Trace mode = max hold.

7.2.4. Test Setup

Spectrum Analyzer

"

i Attenuator EUT
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7.2.5. Test Result

Product Handheld terminal Test Engineer Peter
Test Site SR2 Test Date 2017/10/17
Test Item 26dB Bandwidth
Test Mode Channel No. Frequency 26dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
802.11a 36 5180 21.26 16.429
802.11a 44 5220 20.4 16.348
802.11a 48 5240 20.4 16.35
802.11a 52 5260 25.73 16.554
802.11a 60 5300 25.91 16.487
802.11a 64 5320 24.08 16.44
802.11a 100 5500 19.86 16.333
802.11a 116 5580 21.01 16.377
802.11a 120 5600 20.55 16.39
802.11a 140 5700 19.83 16.31
802.11a 144 5720 21.48 16.417
802.11a 149 5745 20.23 16.344
802.11a 157 5785 20.44 16.356
802.11a 165 5825 20.72 16.365
802.11n-HT20 36 5180 20.17 17.477
802.11n-HT20 44 5220 20.64 17.493
802.11n-HT20 48 5240 214 17.493
802.11n-HT20 52 5260 22.99 17.545
802.11n-HT20 60 5300 27.01 17.807
802.11n-HT20 64 5320 27.36 17.825
802.11n-HT20 100 5500 22.86 17.585
802.11n-HT20 116 5580 21.55 17.527
802.11n-HT20 120 5600 23.92 17.677
802.11n-HT20 140 5700 22.99 17.62
802.11n-HT20 144 5720 25.26 17.595
802.11n-HT20 149 5745 22.7 17.574
802.11n-HT20 157 5785 23.44 17.573
802.11n-HT20 165 5825 21.97 17.599

FCC ID: HLEHT1BTN
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Test Mode Channel No. Frequency 26dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
802.11n-HT40 38 5190 54.62 35.987
802.11n-HT40 46 5230 55.46 36.032
802.11n-HT40 54 5270 64.62 38.678
802.11n-HT40 62 5310 63.41 36.292
802.11n-HT40 102 5510 43.06 35.971
802.11n-HT40 110 5550 62.97 35.975
802.11n-HT40 118 5590 62.79 36.289
802.11n-HT40 134 5670 49.06 35.887
802.11n-HT40 151 5755 53.2 35.856
802.11n-HT40 159 5795 52.77 36..076

FCC ID: HLEHT1BTN
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802.11a 26dB Bandwidth & 99% Bandwidth

Channel 36 (5180MHz)

Agilent Spectrun dnalyzer - Oceupied 8W

Center Freq 5.180000000 GHz Center Freq: 6.150000000 GHz Frequancy
Trig: Free Run AvglHold=>1010

HiGainLow * WAtten:34 4B

___Ref 10.00dBm _

enter 5.18GHz = ==
es BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 7.80 dBm

16.429 MHz
17.433kHz  OBW Power 99.00 %
21.26 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

Channel 44 (5220MHz)

Agilent Spectrum Aoalyzer - Ursupied BW
Center Freq 5,220000000 GHz Center Freq: 5.220000000 GHz : FAtoek
o TrigiFree Run AvglHold>10/10

#(FGaln

_Ref 10,00 dBm
|

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
16.348 MHz

33.870 kHz OBW Power 99.00 %
20.40 MHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

e [ siatus

Agilest Specirun Analyzer - Occupied W
i 5 L0Fa Ot 17, 2017

Ci : Cent ..-r.r. ;o Hz o Frequency
t : §.240000000 G Radi s
enter Freq 5.240000000 GHz ] . i

#iFGainzLow © @Atten; 34 9B Radio Device: BTS

Ref 10.00 dBm

L= . -
enter 5.24
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 9.24 dBm
16.350 MHz
21.088 kHz OBW Power 99.00 %

20.40 MHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

Channel 52 (5260MHz)

Mglent Spectrum Anslyzer - Ocsupivd BW

T B NS (1T o ] )
Center Freq 5.260000000 GHz Center Freq: 5 260000000 GHz Radic Std: None Frequency
Trig: Frae Run ‘BuglHeld> 10710

FGalnitow * WAt 5 Radio Devica: BTS

_Ref 10.00 dBm

Center Freq|
260000000 GHz|

#VBW 620 kHz

Occupied Bandwidth Total Power 10.6 dBm
16.554 MHz

50,806 kHz OBW Power 99.00 %
25,73 MHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

s (3

) 0220, 5B Oct 17,

Center Freq: 5300000000 GHz Radio Std: None Frequency

W Trig: Free Run AvglHold> 1010
Basten: 34 4B Radlo Device: BTS

#VBW 620 kHz

Total Power 11.2 dBm

QOccupied Bandwidth

16.487 MHz
51.670kHz ~ OBW Power 99.00 %
2591MHz  xdB -26.00 dB

Transmit Freq Error
% dB Bandwidth

Channel 64 (5320MHz)

Agilent Spectrum Auslyzer - Ocupied BW,

A
: Nene Frequency

Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 10.7 dBm
16.440 MHz
50.249 kHz OBW Power 99.00 %

24.08 MHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

FCC ID: HLEHT1BTN
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Center Freq: 6.500000000 GHz
AvglHold> 10110

Trig: Frae Run
MhAtten: 34 dB

#VBW 620 kHz

QOccupied Bandwidth Total Power
16.333 MHz

28.275 kHz OBW Power
19.86 MHz x dB

Transmit Freq Error
% dB Bandwidth

52822 M Oct L

Radio Std: None Frequency

Radlo Device: BTS

10.7 dBm

99.00 %
-26.00 dB

[

Channel 116 (5580MHz)

Mgilent Spectrum Anslyzer - Ocsupied BW

R PO oM Ot
(Center Freg: 5530000000 Radio Std: None. Frequency

Center Freq 5.580000000 GHz GHz
AvglHold> 10710

FGabnow Radio Davica: BTS

Center Freq|
580000000 GHz|

#VBW 620 kHz

Occupied Bandwidth Total Power 12.7 dBm
16.377 MHz

-3.677 kHz OBW Power
21.01 MHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

i [

Center Freq: 5,500000000 GHa
~ Trig:Free Run
#hnten: 34 4B

enter 5.6 GHz e -

es BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
16.390 MHz

11.036 kHz
20.55 MHz

Transmit Freq Error
x dB Bandwidth

Frequancy

AvglHold>1010

Sweep 1ms

11.2 dBm

99.00 %
-26,00 dB

Channel 140 (5700MHz)

Agilent Spectrum Anslyzer - Ocsoy

hE (N t o]
Center Freq: 5700000000 GHz Radio Std: Nens Frequency
Trig: Free Run Avg|Hold>10/10

" pasen: 34 48

Center Freq 5.700000000 GHz
Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 8.71 dBm
16.310 MHz
6.247 kHz OBW Power

19.83 MHz xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

Center Freq: 5720000000 GHz
Y Trig: Free Run
HFGalmLow  MAmen: 34

' Ref 20.00dBm _

2

es BW 200 kHz #VBW 620 kHz

Occupled Bandwidth Total Power
16.417 MHz

-5.608 kHz QOBW Power
21.48 MHz x dB

Transmit Freq Error
x dB Bandwidth

Frequancy

AvglHold=>1010

7.58 dBm

99.00 %
-26,00 dB

Channel 149 (5745MHz)

Agilent Spectrum Anslyzer - Urzupied BW
T g SEH o

Radio Std: Nane Frequency

Center Freq 5.745000000 GHz

S GanLow Radio Devics: BTS

Center Freq)
6.745000000 GHz

Span 40 MHz
Sweep 1ms

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 8.27 dBm
16.344 MHz

14.382 kHz OBW Power
20.23 MHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

FCC ID: HLEHT1BTN
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Channel 157 (5785MHz)

gilent Spectrum Analyzer - Occupied BW
b/ L 03:3%: 34 PM Oct 17, 2007

Radio Std: None Frequency

Center Freq: 5.785000000 GHz
Y Trig: Free Run Avg|Hold> 10110

" Whtten: 34 0B

Center Freq 5.785000000 GHz

Radlo Device: BTS

Center Freq
5.7B5000000 GHz|

#VBW 620 kHz

Total Power

Qccupied Bandwidth

16.356 MHz
1.206 kHz OBW Power
20.44 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
% dB Bandwidth

Channel 165 (5825MHz)

Agilent Specicum Analyzer - Occupied EW

Center Freq: 5.825000000 GHz Frequency
Trig: Free Run AvglHold>1010

#isten: 34 dB

Center Freq 5825000000 GHz
’\Fﬁahl.lnvl*

Ref 20.00 dBm _

Center Freq)
5825000000 GHz,

Center 5.825 GHz o
#Res BW 200 kHz

#VBW 620 kHz Sweep 1ms

Total Power 8.58 dBm

Occupied Bandwidth

16.365 MHz
18.256 kHz OBW Power
20.72 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

FCC ID: HLEHT1BTN
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802.11n-HT20 26dB Bandwidth & 99% Bandwidth

Channel 36 (5180MHz)

Agilent Spectrun dnalyzer - Occupied EW

Center Freq: 5.150000000
Trig: Free Run
#hnten: 34 4B

Center Freq 5.180000000 GHz

)
#IFGaiLow

Res BW 200 kHz #VBW 620 kHz

Occupled Bandwidth Total Power
17.477 MHz

5.981 kHz
20.17 MHz

QOBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Frequancy

Center Freq
180000000 GHz|

“Span 40 MHz
Sweep 1ms

7.90 dBm

99.00 %

-26.00 dB

Channel 44 (5220MHz)

Aglent Specirum Analyzer -{ccupied EBW

Center Freq: 5220000000 GHz
Trig: Free Run AvglHold>10M10
WAmen: 34 4B

Center Freq 5,220000000 GHz

enter 5.22GHz
#Res BW 200 kHz

#VBW 620 kHz

Occupied Bandwidth Total Power
17.493 MHz

24,320 kHz
20,64 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

== [

Frequancy

CenterFreq
5.220000000 GHz|

Sweep 1ms

8.39 dBm

99.00 %

-26.00 dB

£.240000000 GHz

Center Fr H
AvglHold>10/10

" Trig: Free Run
#Atten: 34 4B

FiFGaind nw

Ref 20,00 dBm

#VBW 620 kHz

Occupied Bandwidth Total Power
17.493 MHz
29.872 kHz

21.40 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Frequency

CenterFreq|
5.240000000 GHz|

~ Span 40 MHz
Sweep 1ms|

8.25 dBm

99.00 %

-26.00 dB

Agilent Specum Anaiyzer - Gccupied EW

Center Fraq; 6.260000000 GHz
Trig: Free Run AvglHold>10/10
#Amen: 34 4B

Center Freq 5.260000000 GHz

#VBW 620 kHz

Occupied Bandwidth Total Power

17.545 MHz
5.541 kHz
22.99 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

== g

(4224959 Ot 1

Radio Std: None Frequency

Radie Device: ATS

CenterFreq
5.260000000 GHz|

Sweep 1ms

10.1 dBm

99.00 %

-26.00 dB

Center Freq: 5.300000000 GHz
5 Trig:Fres Run Aug|Hold> 10110
#Atten: 34 4B

#VBW 620 kHz

QOccupled Bandwidth Total Power

17.807 MHz
112,56 kHz
27.01 MHz

OBW Power
x dB

Transmit Freq Error
% dB Bandwidth

(3433 MM Oct 17,

Radio Std: None Frequency

Radlo Device: BTS

CenterFreq
5300000000 GHz,

T Span40MHz
Sweep 1ms

14.8 dBm

99.00 %

-26.00 dB

Center Freq: 5320000000 GHz
o Trig:Frae Run Aug|Hold> 10110
#iten: 34 4B

#VBW 620 kHz

Occupied Bandwidth Total Power

17.825 MHz
76.068 kHz
27.36 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

U514 Ot L
Radio Std: None Frequency.

Rad|o Device: BTS

CenterFreq|
5.320000000 GHz,

15.6 dBm

99.00 %
-26.00 dB

FCC ID: HLEHT1BTN
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) 1 o 3

Center Freq: 5.500000000 GHz Radio Std: None Frequency

W Trig: Free Run Avg|Hold> 1010
WAtten: 34 dB

Radlo Device: BTS

CenterFreq
6500000000 GHz,

#VBW 620 kHz Sweep 1ms

Total Power 14.8 dBm

Qccupied Bandwidth

17.585 MHz
8.627 kHz OBW Power
22.86 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
% dB Bandwidth

[

Channel 116 (5580MHz)

Agint Speciun Analyzer - Gccupied EW

N 4711 Oet 17,201
Center Freq: § 580000000 GHz Radio Std: None Frequency
M Trig: Free Run Avg|Hold> 1010

WAtten: 34 dB

Center Freq 5.580000000 GHz
Radlo Device: BTS

CenterFreq|
5,680000000 GHz|

Center 558 GHz 3 — . " Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Total Power 15.0 dBm

Occupied Bandwidth
17.527 MHz
-27.156 kHz OBW Power
21.55 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

e [

5453 Oct ©
H: Radio Std: None Frequency
Trig: Free Run Avg|Hold>10r10

" parten: 34 4B Radlo Device: BTS

CenterFreq
5600000000 GHz|

~ Span 40 MHz

#VBW 620 kHz Sweep 1ms

Total Power 17.1 dBm

Occupied Bandwidth
17.677 MHz

-33.827 kHz QOBW Power
23.92 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Channel 140 (5700MHz)

Agilent Specirum Analyzer - (ccupied EW

i I g 5 Ot 17

Center Frag: 5.700000000 GHz Radio Std: None Frequeancy
o Trig FreeRun Avg|Hold>10110

#Aren: 34 4B

Center Freq 5.700000000 GHz
Radie Device: ATS

CenterFreq|
6.700000000 GHz,

enter 5.7 GHz _

#Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Total Power 12.8 dBm

Occupied Bandwidth
17.620 MHz
-34.109 kHz OBW Power
22.99 MHz x dB

98.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

== Iy

Center Freq: 5.720000000 GHz Frequency
Trig: Free Run AvglHold>10/10
]

#Atten: 34

=% ey, s E

P
#VBW 620 kHz Sweep 1ms

Total Power 11.4 dBm

Occupied Bandwidth
17.595 MHz

-1.376 kHz OBW Power
25.26 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Channel 149 (5745MHz)

Agilent Specirum Analyzer -{ceupied EBW

L as Oct 17
Center Frag: 5.745000000 GHz Radio Std: None Frequancy
Trig: Free Run Avg|Hold>10M0
W

Attan: 34 di

Center Freq 5.745000000 GHz

CenterFreq
5.745000000 GHz|

7Sp:n
Sweep 1ms

#Res BW 200 kHz #VBW 620 kHz

Total Power 12.0 dBm

Occupled Bandwidth

17.574 MHz
5.574 kHz OBW Power
22.70 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

FCC ID: HLEHT1BTN
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Channel 157 (5785MHz)

gilent Spectrum Analyzer - Occupied BW
b ; I U3:52,42 PM Ot 17, 207
Center Freq 5.785000000 GHz Center Freq: 5.785000000 GHz Radio Std: None

o Trig:Frae Run AvglHold> 1010

HFGaimLow ©_#Atten: 34 4B Radio Device: BTS

Ref 20.00 dBm

iCenter 5.785 GHz
HRes BW 200 kHz

#VBW 620 kHz Sweep 1ms

Total Power 12.0 dBm

QOccupled Bandwidth
17.573 MHz
18.107 kHz

23.44 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
% dB Bandwidth

Frequency

CenterFreq
5785000000 GHz|

Channel 165 (5825MHz)

Agilent Specrum Analyzer - Gccupied EW
T i (35448 et |
Radie Std: Nene

Center Freq 5825000000 GHz Center Freq: 6826000000 GHz
Y Trig: Free Run Avg|Hold> 1010

=
#IFGabn:lL ove WAtten: 34 dB

Ref 20.00 dBrn

5 Sp"a_n 40 MHz

Center 5.825 GHz
3 Sweep 1ms

s BW 200 kHz #VBW 620 kHz

Total Power 11.8 dBm

Occupied Bandwidth

17.599 MHz
43.571 kHz
21.97 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Radje Device: BTS

TracelDetectar

FCC ID: HLEHT1BTN
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802.11n-HT40 26dB Bandwidth & 99% Bandwidth

Channel 38 (5190MHz)

Agilent Spectrun dnalyzer - Oceupied EW

Center Freq: §.130000000 GHz 3 Frequency
—Trig: Free Run AvglHold>10/10
#Amen: 34 4B

Center Freq 5.190000000 GHz
Radlo Device: BTS

Center Freq
180000000 GHz|

~Span 80 MHz
Sweep 1ms

Res BW 430 kHz #VBW 1.2 MHz

Occupled Bandwidth Total Power 14.6 dBm

35.987 MHz
85,139 kHz OBW Power
54.62 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Channel 46 (5230MHz)

Agilent Specirum Analyzes - Occupied BW

o 7
Center Freq 5.230000000 GHz

HIFGain:Low

Frequency
" Trig: Free Run
SAtten: 34 dB

Ref 20,00 dBm

5.230000000 GHz|

#Res BW 430 kHz #VBW 1.2 MHz

Total Power 15.3 dBm

Occupied Bandwidth
36.032 MHz

110.51 kHz OBW Power
55.46 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

) I o 3
Center Freq;: 5.270000000 GHz Radio Std: Nene Frequency
o Trig: Free Run AvglHold>10/10

HFGainiLow _#Aten: 34 4B Radlo Device: BTS

Center Freq
5.270000000 GHz|

#VBW 1.2 MHz Sweep 1ms;

Total Power 16.6 dBm

Qccupied Bandwidth

38.678 MHz
1.1873 MHz OBW Power
64.62 MHz x dB

Freq Offset
99.00 % PHE
-26.00 dB

Transmit Freq Error
% dB Bandwidth

0 ol
Center Freq: 6310000000 GHz Radie Std: Nene Frequency
Trig: Free Run Avg|Held> 1010

Histen: 34 dB Radle Device: BTS

Center Freq

= 5310000000 GHz,
) s e

#VBW 1.2 MHz

Total Power 14.6 dBm

Occupied Bandwidth

36.292 MHz
168.92 kHz OBW Power
63.41 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

i [ sTaius

DA Ot 17,

0
Center Freq: 5.510000000 GHz Radio Std: None Frequency

S5 Trig:Fres Run AvglHold> 10110

#IFGabn:Low MAtten: 34 dB Radio Device: BTS

CenterFreq
5510000000 GHz,

#VBW 1.2 MHz

Total Power 15.1 dBm

QOccupled Bandwidth

35.971 MHz
2.600 kHz OBW Power
43.06 MHz x dB

Freq Offset
99.00 % RHE
-26.00 dB

Transmit Freq Error
¥ dB Bandwidth

) +
Center Freq: 6 550000000 GHz Radio Std: None Frequency

5 Trig:FreeRun AvglHold> 1010

#itten: 34 dB Rad|o Device: BTS

P bt

Mo o

#VBW 1.2 MHz

Total Power 17.4 dBm

Occupied Bandwidth

35.975 MHz
49.696 kHz OBW Power
62.97 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

FCC ID: HLEHT1BTN
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Center Freq: 5.530000000 GHz
5 Trig:Fres Run
#Atten: 34 4B

#VBW 1.2 MHz

Qccupied Bandwidth Total Power

36.289 MHz
£52.048 kHz
62.79 MHz

OBW Power
x dB

Transmit Freq Error
% dB Bandwidth

04108:18 P Oct 17, 200
Radio Std: None

AvglHold> 10110

Radio Device: BTS

17.7 dBm

99.00 %
-26.00 dB

Tarais

Frequency

Center Freq 5.670000000 GHz

Channel 134 (5670MHz)

Agilen Specicum Analyzer - Uccupied EW
Center Freq: 5 670000000 GHz Frequency
P Trig: Free Run AvglHold>10M0

#isten: 34 dB

#VBW 1.2 MHz

Total Power 15.2 dBm

Occupied Bandwidth
35.887 MHz
69.494 kHz
49.06 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

&

CenterFreq: 5.710000000 GHz
> Irig:Free Run
#Anten: 34 4B

#Res BW 430 kHz #/BW 1.2 MHz

Occupied Bandwidth Total Power
35.856 MHz
-37.240 kHz
53.20 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

04,1008 M Ot 17, X
Radio Std: None

AvgHold>10rM10

Radlo Device: BTS

= 7Span78ﬁ MHz
Sweep 1ms

14.6 dBm

99.00 %
-26.00 dB

Frequancy

5710000000 GHz

Aglent Specirum Analyzer - ceupied 8W
C 04: 102 PH it 17, 201

Radio Std: None Frequency

Center Freq: 5.765000000 GHz
Trig: Free Run AvglHold=> 1010

Hitten: 34 dB

Center Freq 5.755000000 GHz
Radie Device: ATS

Center Freq|
5755000000 GHz,

" Span 80 MHz

#VBW 1.2 MHz Sweep 1ms:

Occupied Bandwidth Total Power 14.5 dBm

36.076 MHz
21.545 kHz
52.77 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Trig: Free Run
#hnten: 34 4B

#Res BW 430 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power
35.932 MHz
57.987 kHz
43.23 MHz

QOBW Power
x dB

Transmit Freq Error
x dB Bandwidth

7Span78ﬁ MHz
Sweep 1ms

99.00 %
-26.00 dB

Frequancy

FCC ID: HLEHT1BTN
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7.3. 6dB Bandwidth Measurement

7.3.1. Test Limit

The minimum 6dB bandwidth shall be at least 500 kHz.
7.3.2. Test Procedure used

KDB 789033 D02v01r03 - Section C.2

7.3.3. Test Setting

1. Set center frequency to the nominal EUT channel center frequency.
RBW = 100 kHz.

VBW = 3 x RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

© N o 0 ~ w0 D

Measure the maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6

dB relative to the maximum level measured in the fundamental emission.

7.3.4. Test Setup

Spectrum Analyzer

- — —

B4 Attenuator EUT

FCC ID: HLEHT1BTN Page Number: 29 of 210
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7.3.5. Test Result

Product Handheld terminal Test Engineer Peter
Test Site SR2 Test Date 2017/10/17
Test Item 6dB Bandwidth
Test Mode Channel No. Frequency | 6dB Bandwidth Limit Result
(MHz) (MHz) (MHz)
802.11a 149 5745 13.51 205 Pass
802.11a 157 5785 15.14 20.5 Pass
802.11a 165 5825 12.87 20.5 Pass
802.11n-HT20 149 5745 13.33 20.5 Pass
802.11n-HT20 157 5785 13.49 20.5 Pass
802.11n-HT20 165 5825 16.06 20.5 Pass
802.11n-HT40 151 5755 26.11 20.5 Pass
802.11n-HT40 159 5795 30.15 20.5 Pass
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802.11a 6dB Bandwidth

Channel 149 (5745MHz) Channel 157 (5785MHz)

Agilent Spectrun dnalyzer - Oceupied 8W Agilent Spectrun Analyzer - Uccupied 8W

b i S ALl 01 b i = % = AL 04137 5 P Ot 17,201

Center Freq 5.745000000 GHz Center Freq: 5745000000 3 Fegrainry, Center Freq 5.785000000 GHz Centar Frag: 5.785000000 GHz Radie Std: None Frequency.
Ce Trig:Free Run Ce) Trig:Free Run AvglHeld>10110

HIFGalnLow HAnten: 34 dB 5 HIFGalnLow Hhnten: 34 dB Radie Devi

__Ref 10,00 dBm - - e 4 1 v Ref 10,00 dBm

enter 5.745 GHz Sp’a’n 40 MHz enter 5.785 GHz Spa{n 40 MHz|
es BW 100 kHz #VBW 300 kHz Sweep 3.867 ms| HiRes BW 100 kHz #VBW 300 kHz Sweep 3.867 ms
Occupled Bandwidth Total Power 13.0 dBm = Occupied Bandwidth Total Power 13.9 dBm
16.369 MHz 16.374 MHz
Transmit Freq Error -19.462 kHz OBW Power 99.00 % Transmit Freq Error 9,273 kHz OBW Power 99.00 %
x dB Bandwidth 13.51 MHz xdB -6.00 dB x dB Bandwidth 15.14 MHz x dB -6.00 dB

= Ty sratus = [

Channel 165 (5825MHz)

) 7 0a,36:5 7 Ot 17, 2017
Center Freq;: §.826000000 GHz Radio Std: None Frequency
> Trig:Free Run Avg|Held> 1010

#hnten: 34 4B Radlo Device: BTS

Center Freq|
5825000000 GHz|

‘Span 40 MHz
#VBW 300 kHz Sweep 3.867 ms|

QOccupled Bandwidth Total Power 14.2 dBm
16.393 MHz

Transmit Freq Error -6.019 kHz OBW Power 99.00 %

% dB Bandwidth 12.87 MHz x dB -6.00 dB
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802.11n-HT20 6dB Bandwidth

Channel 149 (5745MHz)

Agilent Spectrun dnalyzer - Oceupied 8W

GH:

45000000 GHz
ol 1010

CenterFree
AvglH

M o Free Run
#Atten: 34 B

Center Freq 5.745000000 GHz

)
#IF GainiLow

#VBW 300 kHz

- 'Span 40 MHz
es BW 100 kHz Sweep 3.867 ms|
Occupled Bandwidth Total Power 12.0 dBm

17.511 MHz
-8.394 kHz
13.33 MHz

99.00 %
-6.00 dB

QOBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Frequancy

Channel 157 (5785MHz)

Agilent Sperirum Analyzer —Dcrupied 8W
c Frequency

CenterFreq: 5.765000000 GHz
Y Trig: Free Run AvglHold>1010
#Anten: 34 4B

Center Freq 5.785000000 GHz

~ Span 40 MH|
Sweep 3.867 ms

#VBW 300 kHz

Total Power 12.7 dBm

Occupled Bandwidth
17.518 MHz
520 Hz
13.49 MHz

99.00 %
-6.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

) D4;42:77 M Ot 1
Center Freq: 6.526000000 GHz Radio Std: None
Y Trig: Free Run AvglHold>1010

" WAmten: 34 0B Radlo Device: BTS

Sp_.; MHz
#VBW 300 kHz Sweep 3.867 ms|

Total Power 12.5 dBm

Occupied Bandwidth
17.563 MHz

6.120 kHz
16.06 MHz

99.00 %
-6.00 dB

OBW Power
x dB

Transmit Freq Error
% dB Bandwidth

Frequency

Center Freq
5825000000 GHz|

802.11n-HT40 6dB

Bandwidth - Ant 0

Channel 151 (5755MHz)

Agilent Spectrun dnalyzer - Oceupied 8W
: 5.755000000 GHz
Trig: Free Run AvglHold=>1010
#Anten: 34 4B

Center Freq 5.755000000 GHz

va‘r‘-wu..@ il

|
il

L il

ot

enter 5.755 GHz

es BW 100 kHz #VBW 300 kHz

Total Power 14.9 dBm

Occupled Bandwidth

35.769 MHz
2.325 kHz
26.11 MHz

99.00 %
-6.00 dB

QOBW Power
x dB

Transmit Freq Error

x dB Bandwidth

~ Spang0 MHz
Sweep 7.667 ms|

Frequancy

Center Freq|
5755000000 GHz|

Channel 159 (5795MHz)

Agilent Sperirum Analyzer - Derupied 8W
- : Frequency

CenterFreq: 5.795000000 GHz
Trig: Free Run AvglHold>1010
#Anten: 34 4B

Center Freq 5.795000000 GHz

Center Freq|
5795000000 GHz|

#Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms
Occupled Bandwidth Total Power 14.9 dBm

35.889 MHz
26.344 kHz
30.15 MHz

99.00 %
-6.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth
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7.4. Operation Frequency Range of 26dBc Bandwidth Measurement

7.4.1.Test Limit

For transmitters operating in the band 5150-5250 MHz, all emissions outside the band 5150-5350

MHz shall not exceed -27dBm/MHz e.i.r.p. However, any unwanted emissions that fall into the band

5250-5350 MHz must be 26 dBc, when measured using a resolution bandwidth between 1 and 5% of

the occupied bandwidth, above 5.25 GHz.

7.4.2.Test Procedure used

N/A

7.4.3.Test Setting

1.

2
3
4,
5
6
7

Set center frequency to the nominal EUT channel center frequency.
Span = 1.5 times to 5.0 times the OBW.

RBW =1 % to 5 % of the OBW.

VBW = 3 x RBW.

Detector = Peak.

Trace mode = max hold.

Allow the trace to stabilize and set the spectrum analyzer marker to the highest level of the

displayed trace (this is the reference value).

8.
9.

Determine the “-26 dB down amplitude” using [(reference value) — 26].

Using the marker function of the instrument to show 5250MHz frequency level.

7.4.4. Test Setup

Spectrum Analyzer

—— —

s 5 Attenuator EUT
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7.4.5. Test Result

Product Handheld terminal Test Engineer Peter
Test Site SR2 Test Date 2017/04/17
Test Item Operation Frequency Range of 26dBc Bandwidth Measurement
Test Mode Channel No. Frequency Result
(MHz)
802.11a 48 5240 Pass
802.11n-HT20 48 5240 Pass
802.11n-HT40 46 5230 Pass

802.11a - Channel 48 (5240MHz)

802.11n-HT20 - Channel 48 (5240MHz)

Agilend Spueetrum Analyzer - Oceugied BW

Center Freq 5.240000000 GHz

Centar Freq: §.240000000 GHz
5 Trig: Free Run Avg|Hold>10/10

MFGainow © SAtten: 34 a8

Sidiv___ Ref 10.00 dBm

enter 5,24 GHz
WRes BW 200 kHz
Occupied Bandwidth
16.350 MHz
21.088 kHz
20.40 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 620 kHz

Total Power

OBW Power
x dB

Agilent Speetrum Analyeer - Oceupied BW

__Ref 2000 dBm_

Center 5.24 GHz
#Res BW 200 kHz

Occupied Bandwidth

17.493 MHz
29.872 kHz
21.40 MHz

Transmit Freq Error
x dB Bandwidth

Fraquency

Center Freq
5240000000 GHz|

#VBW 620 kHz

Total Power 8.25 dBm

OBW Power 99.00 %
x dB -26.00 dB

Center Freq: 5230000000 GHz
e Trig: Free Run

Avg|Hold>10M0

MFGaindow —_ #Aten: 34 dB

¥Res BW 430 kHz
Occupied Bandwidth
36.032 MHz

110.51 kHz
55.46 MHz

Transmit Freq Error
% dB Bandwidth

#VBW 1.2 MHz

Total Power

OBW Power
x dB -26.00 dB

FCC ID: HLEHT1BTN
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7.5. Output Power Measurement

7.5.1. Test Limit

For FCC Power Measurement Limit

For client operating in the band 5.15-5.25 GHz, the maximum conducted output power over the
frequency band of operation shall not exceed 250mW.

For the 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 (23.98dBm) or 11dBm +10 log
(26dB BW).

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of

operation shall not exceed 1 W (30dBm).

If transmitting antennas of directional gain greater than 6dBi are used, the maximum conducted
output power shall be reduced by the amount in dB that the directional gain of the antenna exceeds

6dBi.

For IC Power Measurement Limit

For the band 5.15-5.25 GHz, the maximum e.i.r.p. shall not exceed 200 mW (23.01dBm) or 10 +
10*log10 B, dBm, whichever power is less. B is the 99% emission bandwidth in MHz.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power shall not
exceed 250 mW (23.98dBm) or 11 + 10 log10 B, dBm, whichever power is less. The maximum e.i.r.p.
shall not exceed 1.0 W (30dBm) or 17 + 10 log10 B, dBm, whichever power is less. B is the 99%
emission bandwidth in MHz.

For the 5.725-5.85 GHz band, the maximum conducted output power shall not exceed 1 W.

If transmitting antennas of directional gain greater than 6dBi are used, the maximum conducted
output power shall be reduced by the amount in dB that the directional gain of the antenna exceeds

6dBi.
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EIRP Limit Calculation as below:

For 5150-5250MHz
802.11a: 10 + 10 log1o (16.81MHz) = 22.26dBm < 23.01dBm;
802.11n-HT20: 10 + 10 log1o (17.92MHz) = 22.53dBm < 23.01dBm;
802.11n-HT40/ ac-VHT80: 10 + 10 log1o B > 23.01dBm;

For 5250-5350MHz, 5470-5725MHz
802.11a: 17 + 10 log+o (16.79MHz) = 29.27dBm < 30dBm;
802.11n-HT20: 17 + 10 log+o (17.93MHz) = 29.54dBm < 30dBm;
802.11n-HT40/ac-VHT80: 10 + 10 log+e B > 30dBm;

Max Conducted Output Power Limit Calculation as below:

For 5250-5350MHz, 5470-5725MHz
802.11a: 11 + 10 log10 (16.79MHz) = 23.26dBm < 23.98dBm;
802.11n-HT20: 11 + 10 log10 (17.93MHz) = 23.53dBm < 23.98dBm;
802.11n-HT40/ac-VHT80: 11 + 10 log10 B > 23.98dBm;

7.5.2. Test Procedure Used

KDB 789033 D02v01r03 - Section E) 3) b) Method PM-G
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7.5.3. Test Setting

Average power measurements were perform only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The power meter
implemented triggering and gating capabilities which were set up such that power measurements

were recorded only during the ON time of the transmitter. The trace was averaged over 100 traces to

obtain the final measured average power.

7.5.4. Test Setup

EUT

Attenuator

FCC ID: HLEHT1BTN
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7.5.5. Test Result

Product Handheld terminal Test Engineer Peter
Test Site SR2 Test Date 2017/10117
Test ltem Output Power
802.11a
Average Power Required
Channel |Frequency
For different Data Rate (Mbps) Limit
No. (MHz)
6 9 12 18 24 36 48 54 | (dBm)
36 5180 7.26 - - -- -- -- - -- <23.98
44 5220 7.68 7.2 7.05 6.99 6.95 6.2 5.75 4.6 <23.98
48 5240 7.67 - -- -- -- - - -- <23.98
52 5260 9.46 -- -- -- - - -- -- <23.98
60 5300 10.01 9.92 9.84 9.33 9.01 8.77 8.54 6.93 <23.98
64 5320 9.34 - -- -- -- -- - -- <23.98
100 5500 9.27 -- - -- -- -- - -- <23.98
116 5580 10.48 10.2 9.98 9.66 9.54 9.21 8.54 7.48 <23.98
120 5600 10.21 10.01 9.76 9.54 9.28 8.9 8.5 7.23 <23.98
140 5700 7.23 -- -- -- - - - -~ <23.98
144 5720 6.62 - -- -- -- - - -- <23.98
149 5745 7.27 -- -- -- - - -- -- <30
157 5785 7.45 7.3 7.11 6.69 6.39 6.22 5.88 4.57 <30
165 5825 7.46 - -- -- -- -- - -- <30

FCC ID: HLEHT1BTN
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802.11n-20M
Channel |Frequency Average Power Required
No. (MHz) For different Data Rate (Mbps) Limit
MCS0 | MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCs7 | (dBm)
36 5180 6.47 - - - -- -- -- - <23.98
44 5220 6.84 6.4 5.99 5.86 5.44 5.02 4.8 3.6 <23.98
48 5240 6.87 - - - - -- -- - <23.98
52 5260 8.55 - - - -- -- -- - <23.98
60 5300 9.21 8.88 8.2 8.01 7.8 7.1 6.54 5.97 <23.98
64 5320 7.88 - - - -- -- -- - <23.98
100 5500 8.1 - - - - - -- - <23.98
116 5580 9.92 9.5 9.22 8.78 8.37 8.11 7.86 6.55 <23.98
120 5600 9.43 9.12 8.99 8.52 8.03 7.66 7 6.33 <23.98
140 5700 6.14 - - - -- -- -- - <23.98
144 5720 5.89 - - - - - -- - <23.98
149 5745 6.55 - - - -- -- -- - <30
157 5785 6.62 6.12 5.89 5.44 5.11 4.99 4.02 3.63 <30
165 5825 6.16 - - - -- -- -- - <30
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802.11n-40M
Average Power Required
Channel |Frequency

No. (MH2) For different Data Rate (Mbps) Limit

MCS0 | MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7 | (dBm)
38 5190 8.24 - -- -- - - - - <23.98
46 5230 8.48 8 7.82 7.33 6.1 4.32 2.89 1.82 <23.98
54 5270 10.31 -- -- -- - - - -- <23.98
62 5310 7.82 7.43 7 6.5 5.83 5.2 4.66 3.87 <23.98
102 5510 8.19 -- -- -- -- -- -- -- <23.98
110 5550 11.27 | 1099 | 10.43 9.99 9.18 8.72 6.55 4.94 <23.98
118 5590 11.31 10.87 | 10.12 9.45 8.95 8.62 7.11 5.1 <23.98
134 5670 8.17 -- -- -- -- -- -- -- <23.98
142 5710 7.76 -- -- -- - - - -- <23.98
151 B 8.12 - -- -- -- -- -- - <30
159 5795 8.18 7.88 7.21 6.54 5.93 5.01 3.32 1.55 <30
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For FCC Bands (UNII-2A & UNII-2C & UNII-3) & IC Bands (UNII-1 & UNII-2A & UNII-2C & UNII-3)

Test Mode| Channel Freq. Average Duty Total Average EIRP EIRP Result
No. (MHz) Power Cycles | Average | Power (dBm) Limit
(dBm) (%) Power Limit (dBm)
(dBm) (dBm)
11a 36 5180 7.26 86 7.915 | <23.01 <22.26 Pass
11a 44 5220 7.68 86 8.335 | <23.01 <2226 | Pass
11a 48 5240 7.67 86 8.325 | <23.01 <2226 | Pass
11a 52 5260 9.46 86 10.115 | <23.98 <29.27 Pass
11a 60 5300 10.01 86 10.665 | <23.98 <2927 | Pass
11a 64 5320 9.34 86 9.995 | <23.98 <2927 | Pass
11a 100 5500 9.27 86 9.925 | <23.98 <2927 | Pass
11a 116 5580 10.48 86 11.135 | <23.98 <29.27 | Pass
11a 120 5600 10.21 86 10.865 | <23.98 <29.27 | Pass
11a 140 5700 7.23 86 7.885 | <23.98 <29.27 | Pass
11a 144 5720 6.62 86 7.275 | <23.98 <29.27 Pass
11a 149 5745 1.27 86 7.925 <30 <36.00 Pass
11a 157 5785 7.45 86 8.105 <30 <36.00 Pass
11a 165 5825 7.46 86 8.115 <30 <36.00 | Pass
11n-HT20 36 5180 6.47 86 7125 | <23.01 <2253 Pass
11n-HT20 44 5220 6.84 86 7.495 | <23.01 <22.53 Pass
11n-HT20| 48 5240 6.87 86 7.525 | <23.01 <2253 Pass
11n-HT20 52 5260 8.55 86 9.205 | <23.98 <29.54 Pass
11n-HT20 60 5300 9.21 86 9.865 | <23.98 <29.54 Pass
11n-HT20 64 5320 7.88 86 8.535 | <23.98 <29.54 Pass
11n-HT20| 100 5500 8.1 86 8.755 | <23.98 < 29.54 Pass
11n-HT20| 116 5580 9.92 86 10.575 | <23.98 < 29.54 Pass
11n-HT20| 120 5600 9.43 86 10.085 | <23.98 < 29.54 Pass
11n-HT20| 140 5700 6.14 86 6.795 <23.98 <29.54 Pass
11n-HT20| 144 5720 5.89 86 6.545 <23.98 <29.54 Pass
11n-HT20 149 5745 6.55 86 7.205 <30 < 36.00 Pass
11n-HT20| 157 5785 6.62 86 7.275 <30 < 36.00 Pass
11n-HT20| 165 5825 6.16 86 6.815 <30 < 36.00 Pass
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Test Mode| Channel Freq. Average Duty Total Average EIRP EIRP Result
No. (MHz) Power Cycles | Average | Power (dBm) Limit
(dBm) (%) Power Limit (dBm)
(dBm) | (dBm)
11n-HT40| 38 5190 8.24 74 9.548 <24 <23.01 Pass
11n-HT40| 46 5230 8.48 74 9.788 <24 <23.01 Pass
11n-HT40| 54 5270 10.31 74 11.618 <24 <23.01 Pass
11n-HT40| 62 5310 7.82 74 9.128 <24 < 23.01 Pass
11n-HT40[ 102 5510 8.19 74 9.498 <24 <30.00 | Pass
11n-HT40[ 110 5550 11.27 74 12.578 <24 <30.00 | Pass
11n-HT40| 118 5590 11.31 74 12.618 <24 <30.00 | Pass
11n-HT40| 134 5670 8.17 74 9.478 <24 <23.01 Pass
11n-HT40| 142 5710 7.76 74 9.068 <24 <23.01 Pass
11n-HT40| 151 5755 8.12 74 9.428 <30 <36.00 | Pass
11n-HT40| 159 5795 8.18 74 9.488 <30 <36.00 | Pass

Note 1: When EUT duty cycle < 98%, the Total Average Power (dBm) = Average Power (dBm) + 10*log(1/duty
cycle),
Note 2: EIRP PSD (dBm) = Total Average Power (dBm) + Antenna Gain (dBi)
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7.6. Transmit Power Control

7.6.1. Test Limit

The U-NII device is required to have the capability to operate at least 6 dB below the mean EIRP
value of 30 dBm.

7.6.2. Test Procedure Used

KDB 789033 D02v01r03 - Section E) 3) b) Method PM-G

7.6.3. Test Setting

Average power measurements were perform only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The power meter
implemented triggering and gating capabilities which were set up such that power measurements
were recorded only during the ON time of the transmitter. The trace was averaged over 100 traces to

obtain the final measured average power.

7.6.4. Test Setup

EUT

Attenuator
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7.6.5. Test Result

A TPC mechanism is not required for systems with an e.i.r.p. of less than 500 mW.
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7.7. Power Spectral Density Measurement

7.7.1. Test Limit

For FCC Power Spectral Density Limit

For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum power spectral
density shall not exceed 17 dBm in any 1 megahertz band.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum power spectral density shall not
exceed 11 dBm in any 1 megahertz band.

For the band 5.725-5.85 GHz, the maximum power spectral density shall not exceed 30 dBm in any
500-kHz band.

If transmitting antennas of directional gain greater than 6dBi are used, the peak power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi.
For IC Power Spectral Density Limit

For the band 5.15-5.25 GHz, the e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz
band.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the power spectral density shall not exceed 11
dBm in any 1.0 MHz band.

For the 5.725-5.85 GHz band, the power spectral density shall not exceed 30 dBm in any 500 kHz
band.

7.7.2. Test Procedure Used

KDB 789033 D02v01r03 - Section F
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7.7.3. Test Setting

-_—

Analyzer was set to the center frequency of the UNII channel under investigation

Span was set to encompass the entire 26dB EBW of the signal.

RBW = 1MHz, if measurement bandwidth of Maximum PSD is specified in 500 kHz,
RBW = 100 kHz

VBW = 3MHz

Number of sweep points = 2 x (span / RBW)
Detector = power averaging (Average)

Sweep time = auto

© © N oo g M 0D

Trigger = free run

10. Use the peak search function on the instrument to find the peak of the spectrum and record its
value.

11. Add 10*log(1/x), where x is the duty cycle, to the measured power in order to compute the
average power during the actual transmission times (because the measurement represents an
average over both the on and off times of the transmission). For example, add 10*log(1/0.25) = 6 dB
if the duty cycle is 25 percent.

12. When the measurement bandwidth of Maximum PSD is specified in 500 kHz, add a constant

factor 10*log(500kHz/100kHz) = 7 dB to the measured result

7.7.4. Test Setup

Spectrum Analyzer

- —-

Attenuator EUT
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7.7.5. Test Result

Product Handheld terminal Test Engineer Peter
Test Site SR2 Test Date 2017/10/17
Test Iltem Power Spectral Density

For FCC bands (UNII-2A & UNII-2C) & IC bands (UNII-1 & UNII-2A & UNII-2C)

Test Mode Data | Channel | Freq. PSD | Duty | Total | PSD Limit | EIRP EIRP | Result

Rate No. (MHz) | (dBm/ | Cycle | PSD |(dBm/MHz)| PSD PSD

(Mbps) MHz) | (%) | (dBm/ (dBm Limit

MHz) /IMHz) | (dBm

/MHz)
11a 6 36 5180 |-2.725| 86 | -2.070 - <10 Pass
11a 6 44 5220 | -2.78 86 | -2.125 - <10 Pass
11a 6 48 5240 |-2.713| 86 | -2.058 - <10 Pass
11a 6 52 5260 |-0.349| 86 0.306 <1 - Pass
11a 6 60 5300 |-0.205| 86 0.450 <1 - Pass
11a 6 64 5320 |-0.988| 86 |-0.333 <1 - Pass
11a 6 100 5500 |-1.713| 86 | -1.058 <1 - Pass
11a 6 116 5580 | 0.649 | 86 1.304 <1 - Pass
11a 6 120 5600 | 0.519 | 86 1.174 <11 - Pass
11a 6 140 5700 |-3.298| 86 | -2.643 <11 - Pass
11a 6 144 5720 |-3.443| 86 | -2.788 <11 - Pass
11n-HT20 6.5 36 5180 |-13.456| 86 | -3.640 - <10 Pass
11n-HT20 6.5 44 5220 |-12.297| 86 | -2.629 - <10 Pass
11n-HT20 6.5 48 5240 |-12.133] 86 | -2.468 - <10 Pass
11n-HT20 6.5 52 5260 |-4.295| 86 |-1.918 <1 - Pass
11n-HT20 6.5 60 5300 |-3.284| 86 | -0.592 <1 - Pass
11n-HT20 6.5 64 5320 |-3.123| 86 | -1.854 <11 - Pass
11n-HT20 6.5 100 5500 |-2.573| 86 | -1.552 <1 - Pass
11n-HT20 6.5 116 5580 |-1.247 | 86 |-0.227 <11 - Pass
11n-HT20 6.5 120 5600 |-2.509| 86 |-0.106 <11 - Pass
11n-HT20 6.5 140 5700 |-2.207| 86 | -3.011 <11 - Pass
11n-HT20 6.5 144 5720 |-0.882| 86 |-3.706 <1 - Pass
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Test Mode Data | Channel | Freq. PSD | Duty | Total | PSD Limit | EIRP EIRP | Result

Rate No. (MHz) | (dBm/ | Cycle | PSD [(dBm/MHz)| PSD PSD

(Mbps) MHz) | (%) | (dBm/ (dBm Limit

MHz) /MHz) | (dBm

/MHZz)
11n-HT40 13.5 38 5190 ([-5.131| 74 | -3.823 - <10 Pass
11n-HT40 13.5 46 5230 |[-5.086| 74 |[-3.778 - <10 Pass
11n-HT40 13.5 54 5270 | -3.67 74 | -2.362 <1 - Pass
11n-HT40 13.5 62 5310 |[-4.351| 74 | -3.043 <1 - Pass
11n-HT40 13.5 102 5510 |[-5.345| 74 | -4.037 <M - Pass
11n-HT40 13.5 110 5550 |-2.392( 74 |-1.084 <1 - Pass
11n-HT40 13.5 118 5590 | -2.54 74 | -1.232 <1 - Pass
11n-HT40 13.5 134 5670 |[-3.905| 74 | -2.597 <1 - Pass
11n-HT40 13.5 142 5710 |[-6.292| 74 |-4.984 <1 - Pass

Note 1: When EUT duty cycle < 98%, the total PSD = Ant PSD (dBm/MHz) + 10*log(1/duty cycle),
Note 2: EIRP PSD (dBm/MHz) = Total PSD (dBm/MHz) + Antenna Gain (dBi)
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For FCC bands (UNII-1)

Test Mode Data Rate| Channel Freq. PSD Duty Cycle | Total PSD |PSD Limit| Result
(Mbps) No. (MHz) (dBm/ (%) (dBm/ (dBm/
MHZz) MHz) MHz)
11a 6 36 5180 -2.725 86 -2.070 <17 Pass
11a 6 44 5220 -2.78 86 -2.125 <17 Pass
11a 6 48 5240 -2.713 86 -2.058 <17 Pass
11n-HT20 6.5 36 5180 -4.295 86 -3.640 <17 Pass
11n-HT20 6.5 44 5220 -3.284 86 -2.629 <17 Pass
11n-HT20 6.5 48 5240 -3.123 86 -2.468 <17 Pass
11n-HT40 135 38 5190 -5.131 74 -3.823 <17 Pass
11n-HT40 13.5 46 5230 -5.086 74 -3.778 <17 Pass

Note: Total PSD (dBm/MHz) = Ant PSD (dBm/MHz) + 10*log(1/duty cycle)
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For FCC bands (UNII-4)

Test Mode Data | Channel | Freq. PSD Duty |Constant|Total PSD| Limit Result
Rate No. (MHz) (dBm/ | Cycle | Factor (dBm/ (dBm/
(Mbps) 100kHz) | (%) 500kHz) | 500kHz)
11a 6 149 5745 | -13.456 86 <30 Pass
11a 6 157 5785 | -12.297 86 <30 Pass
11a 6 165 5825 | -12.133 | 86 <30 Pass
11n-HT20 6.5 149 5745 | -13.113 86 <30 Pass
11n-HT20 6.5 157 5785 | -12.733 86 <30 Pass
11n-HT20 6.5 165 5825 | -12.354 86 <30 Pass
11n-HT40 13.5 151 5755 | -15.462 74 <30 Pass
11n-HT40 13.5 159 5795 | -15.246 | 74 <30 Pass

Note: Total PSD (dBm/500kHz) = Ant PSD (dBm/100kHz) + 10*log(1/duty cycle) + Constant Factor.
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802.11a Power Spectral Density

Channel 36 (5180MHz)

Agilent Spertrum Analyzer - Swept 54

Avg Type: RMS

Center Freq 5,180000000 GHz £
. AvgHold> 1001100

IFi
Ref Offset 05 dB.
Ref 23.50 dBm

Center Freq
5.180000000 GHz
E= |

StartFreq|
5160000000 GH2|

Stop Freq|

|
|
|
4
i
|
b

J Freq Offset|
} LIt
I
|
|

~ Span 40.00 MHz
Sweep 1.067 ms (2001 pts)|

Center 5.18000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz*

Agilent Spertrum Analyzer - Swept 54

‘Center Freq 5,220000000 GHz
PHO: Fast

Ref Offset 0.5 dB
Ref 23.50 dBm

E

Channel 44 (5220MHz)

Avg Type: RMS

Trig: Free Run AvglHold> 100100

1FGainLow Anten: 34 dB

Center Freq
5.220000000 GHz|

Start Freq|
5200000000 GH2|

Stop Freq)

Freq Offset
0 Ha|

e Spanmn MHz

#VBW 3.0 MHz* 1.067 ms (2001 pts)|

Avg Type: RMS

S Trig: Free Run AvglHold> 100100

T Aten: 34 dB

Center Freq
5240000000 GHz|

m\...»r*'

e
t.,\r“" Man’

|

|

Center 5.24000 GHz
#Res BW 1.0 MHz

Freq Offset
0 Hz

= " Span40.00 MHz

#VBW 3.0 MHz" Sweep 1.067 ms (2001 pts)|

e

(Center 5.26000 GHz

#Res BW 1.0 MHz

0807 PM Gt 17,

Avg Type: RMS
= Trig: Free Run AvglHold>1001100

PHO: Fast
IFGainLow Auten: 34 4B

CenterFreq
5.260000000 GHz|

StartFreq|
5240000000 GH2|

Stop Freq)|
8280000000 GHz|

f— —

CF Step |
4000000 MHz
Man

Freq Offset
0 Ha

" Span 40.00 MHz
Sweep 1.067 ms (2001 pts)|

#VBW 3.0 MHz*

Agilent Spectrum Analyzer - Swept 56

Center Freq 5.300000000 GHz . Avg Type: RMS
PNO:Fast Ly TrigiFres Run AuglHold:>100/100

IFGain:Low Atten: 34 d

Ref Offset 0.5 d8.
Ref 23.50 dBm

CenterFreq
5300000000 GHz,

Start Freq|
5280000000 GHz|

Stop Freq|
6320000000 GHz|

f— —

CF Step |
4000000 MHz|
Man

Freq Offset|
0 Hz

00 GI
#Res BW 1.0 MHz

Si z
Sweep 1.067 ms (2001 pts)|

#VBW 3.0 MHz"

Agilent Spectrunt Analyzer - Swept 54

Center Freq 5.320000000 GHz
VHO: |

Ref Offset 0.5 dB
23.50 dBm

wg Type: RMS
st 0y Trig:Free Run Avg|Hold> 1001100

IFGainlow _Atten:34d

CenterFreq)
6320000000 GHz,

Start Freq|
5300000000 GHz|

Stop Freq)
8340000000 GHz|

f——

CF Step
4000000 MHz|
Man|

Freq Offset
0 Ha

40. 1z

5
#VBW 3.0 MHz* Sweep 1.067 ms (2001 pis)|
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PNO: fast e TTigiFrae Run
IFGain:Low Atten: 34 dB

Ref Offset 0.5 dB.
Ref 23.50 dBm

#VBW 3.0 MHz*

Avg Type: RMS
Aug|Hold> 1001100

Agilent Spectrum Analyzer - Swept 54

Ref Offset 0.5 dB
Ref 23.50 dBm

Freq Offset
0 Hz

o= Spﬂnmu Mﬁ;
Sweep 1.067 ms (2001 pts)|

Center Freq 5.580000000 GHz

Channel 116 (5580MHz)

Avg Type: RMS

o Trig:FreeRun Avg[Hold>1001100

‘PO ot o
[FGainlow ©_ Atten: 34 d8

CenterFreq)
5580000000 GHz,

Freq Offset
0 Ha

TR ——— ~ Span40.00 MHz

#VBW 3.0 MHz* Sweep 1.067 ms (2001 pis)|

st Ly TrigiFree Run
IFG: Ateen: 34 dB

Ref Offset 0.5 dB
Ref 23.50 dBm

#VBW 3.0 MHz*

Avg Type: RMS
Avg|Hold>100/100

Agilent Spectrum Analyzer

Ref Offset 0.5 dB
Ref 23.50 dBm

~ Span 40.00 MHz
Sweep 1.067 ms (2001 pts)|

(Center 5.70000 GHz _

‘Center Freq 5.700000000 GHz
[

Avg Type: RMS
Avg|Hold>100/100

0: Past Lyo T7ig: Free Run
IFGain:Low

CenterFreq
£.700000000 GHz,

Start Freq|
5680000000 GHz|

Stop Freq)|
6.720000000 GHz|

CF Step
4000000 MHz
Ma

Freq Offset|
LI

5 Span 40.00 MHz

#VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

st Ly TrigiFree Run

Atten: 34 dB

Ref Offset 0.5 dB
Ref 23.50 dBm

#VBW 3.0 MHz*

#vg Type: RMS
Avg|Hold>1001100

Agilent Spectrum Analyzer - Swept Sk

Ref Offset 0.5 dB
Ref 23.50 dBm

Center Freq
5.720000000 GHz|

Span 40.1 z
Sweep 1.067 ms (2001 pts)

‘Center Freq 5.745000000 GHz

Avg Type: RMS

Trig: Free Run AvglHold> 1001100

PHO: Fast Ly
IFGainLow Aten: 34 4B

Center Freq
5.745000000 GHz|

Start Freq|
5725000000 GH2|

Stop Freq)
6.765000000 GHz|

Freq Offset
L

#VBW 300 kHz*
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Agilent Spectrun Analyzer - Swept 54

Center Freq 5.785000000 GHz . Avg Type: RMS
Trig: Free Run AuglHold=>100/100

‘PO Fost oy
IFGaimiLow  Atten:34 d8

Ref Offset 05 dB

Ref 23.50 dBm

" Span 40.00 MHz
Sweep 5.067 ms (2001 pts)|

Center 5.78500 GHz _
Res BW 100 kHz #VEW 300 kHz*

Channel 165 (5825MHz)

Agilent Spectrum Analyzer - Swept 54
Center Freq 5.825000000 GHz fovg Type: RMS e Frequency

‘PNO:Past Ly Trig: FreeRun AvgHold> 1001100
IFGaimlow  Aften: 34 dB x
Ref Offset 0.5 dB. 4

Ref 23.50 dBm

Center Freq)|
I £.525000000 GHz,

Freq
5.805000000

Freq
£.845000000

CF Step
4000000 MHz|
Mi

Center 5.82500 GHz _ T Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 5.067 ms (2001 pis)

FCC ID: HLEHT1BTN

Page Number: 53 of 210




Report No.: 170

8TW2602-U4

802.11n-HT20 Power Spectral Density

Channel 36 (5180MHz)

Agilent Spectrun dnalyzer - Swept S

g Type: RMS
o Trig:Free Run Avg|Hold> 1001100

Ref Offset 0.5 dB.
Ref 23.50 dBm

~ Span 40.00 MHz
#VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)|

Agilent Spertrum Analyzer - Swept 54

Channel 44 (5220MHz)

Center Freq 5.220000000 GHz Avg Type: RMS
PHO:

Ref Offset 0.5 dB.
Ref 23.50 dBm

Iz

Res BW 1.0 MHz

: Paae Trig: Free Run Avg[Hold>1001100
IFGainLow Arten: 34 4B

#VBW 3.0 MHz* Sweep 1.067 ms

~ Span 4000 MHz

CenterFreq
5.220000000 GHz|

StartFreq|
5200000000 GH2|

Stop Freq)

Freq Offset
L

(2001 pts)

Avg Type: RMS
Trig: Free Run AvglHold>1001100
Atten: 34 dB

" Span 40.00 MHz
#VBW 3.0 MHz" Sweep 1.067 ms (2001 pts),

Man

Freq Offset
0 Hz

(Center 5.26000 GHz
#Res BW 1.0 MHz

Avg Type: RMS
PHO:Fast Ly Trig:FreeRun AvglHold=100100
IFGaimlow _ Atten: 34 dB

#VBW 3.0 MHz" Sweep

40,00 MHz

5.260000000 GHz|
= |

StartFreq|
5240000000 GH2|

Stop Freq)
6.280000000 GHz|

CF Step|
4000000 MHz{
Auto Man

J—— —|

Freq Offset
0 Ha

(2001 pts)

Avg Type: RMS
PNO:Fost Ly TrigiFres Run AvglHold> 1001100
1FGain:Low Atten: 34 48

Ref Offset 0.5 dB.
Ref 23.50 dBm

Si 4 z
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)|

5.300000000 GHz

Freq Offset|
0 Hz

Ref Offset 0.5 dB
Ref 23.50 dBm

wg Type: RMS
PNO:Fast Ly Trig: FreeRun Avg|Hold> 1001100
IFGain:Low Atten: 34 dl

#Res BW 1.0 MHz

5
#VBW 3.0 MHz* Sweep 1.067 ms

CenterFreq)
6320000000 GHz,

Start Freq|
5300000000 GHz|

Stop Freq)
£:340000000 GHz|

| S—— |

CF Step
4000000 MHz |
Man|

Freq Offset;
0 Hz:

40. 1z
{2001 pis)|
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Avg Type: RMS
PNO:Fost Ly TrigiFres Run Avg|Hold> 1001100
1FGain:Low Atten: 34 48

Ref Offset 0.5 dB
Ref 23.50 dBm

Freq Offset|
0 Hz

" Span 40.00 MHz
#VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)|

Agilent Spectrum Analyzr - Swept 54

Center Freq 5.580000000 GHz
H e TrigiFree Run
IFGaimlow  Atten: 34 dB

Ref Offset 0.5 dB
Ref 23.50 dBm

#VBW 3.0 MHz*

Channel 116 (5580MHz)

Avg Type: RMS
Avg[Hold> 1001100

CenterFreq)
5580000000 GHz,

Start Freq|
5560000000 GHz|

Stop Freq)
6.600000000 GHz|

CF Step |
4000000 MHz

Freq Offset;
0 Hz:

- Span 4B_O_Dﬁﬁ;
Sweep 1.067 ms (2001 pis)|

Agilent Spectrun dnalyzer - Swept S

g Type: RMS
Trig: Free Run AvglHold>1001100
IFG:

Ref Offset 0.5 dB.
Ref 23.50 dBm

CenterFreq
£.500000000 GHz

z ~ Span 40.00 MHz
#VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)|

Agilent Spectrum Analyzer

‘Center Freq 5.700000000 GHz
PHO:Fast Ly Trig:FreeRun

IFGainLow Aten: 14 4B

Ref Offset 0.5 dB
Ref 23.50 dBm

(Center 5.70000 GHz
FRes BIW 1.0 MHz #VBW 3.0 MHZ'

#Avg Type: RMS
Avg|Hold> 1001100

CenterFreq)
£.700000000 GHz,

Start Freq|
5680000000 GHz|

Stop Freq)|
6720000000 GHz|

CF Step
4000000 MHz|
Mi

Freq Offset
LI

~ Span40.00 MHz
Sweep 1.067 ms (2001 pts)

Avg Type: RMS
st o Trig:Free Run AvglHold> 100100
T Aten: 34 dB
Ref Offset 05 dB
Ref 23.50 dBm

Center Freq
5.720000000 GHz|

Spm X z
#VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Aglent Spectrum Analyzer - Swept Sk
‘Center Freq 5.745000000 GHz
PHO: Fast Ly 1@ FreeRun
IFGain-Low Aten: 34 dB

Ref Offset 0.5 dB
Ref 23.50 dBm

#VBW 300 kHz*

Avg Type: RMS
Avg|Hold> 1001100

CenterFreq
5.745000000 GHz|

Span 40.00 M
Sweep 5.067 ms (2001 pts)
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Agilent Spectrun dnalyzer - Swept S

Center Freq 5.785000000 GHz Avg Type: RMS
S Trig:Free Run Avg|Hold>1001100
Acen: 34 dB

Ref Offset 0.5 dB.
Ref 23.50 dBm

~ Span 40.00 MHz,
Sweep 5.067 ms (2001 pts)

Center 5.78500 GHz _
#Res BW 100 kHz #VBW 300 kHz*

Channel 165 (5825MHz)

Aglent Spectrum Analyzer - Swept Sk

-Cenler Freq 5.825000000 GHz Bvg Type: RMS
PHO: Fast Ly 1@ Free Run Avg|Hold> 1001100
IFGain:Low Atten: 34 dB

Ref Offset 0.5 dB.
Ref 23.50 dBm

Center Freq)
5.825000000 GHz|

StartFreq|

(Center 5.82500 GHz % ~Span 40.00 MHz

#Res BW 100 kHz #VBW 300 kHz* Sweep 5.067 ms (2001 pts)
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802.11n-HT40 Power Spectral Density

Channel 38 (5190MHz)

Agilent Sperirum Analyzer - Swept 54

Avg Type: RMS

Center Freq 5.190000000 GHz £
TR AvglHold> 1001100

M Trig: Free Run
" Amen:34 dB

Ref Offset 0.5 dB
Ref 23.50 dBm

Freq Offset
0 Hz

~ Span 80.00 MHz

#VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Channel 46 (5230MHz)

Agilent Spertrum Analyzer
Avg Type: RMS

‘Center Freq 5,230000000 GHz £
AvglHold=> 1001100

PHO: Fast Ly T1ig: FreeRun
WFGalnLow

Ref Offset 0.6 dB
Ref 23.50 dBm

Center Freq
5230000000 GHz|

StartFreq|
5.150000000 GH2|

StopFreq|
5.270000000 GHz|

CF Step
8.000000 MHz
Man

FreqOffset
0 Ha|

~Span 80.00 MHz
Sweep 1.067 ms (2001 pts)|

Center 5.23000 GHz

es BW 1.0 MHz #VBW 3.0 MHz*

Avg Type: RMS
PH o) Trig:Free Run Avg|Hold>100/100
IFGain:Low Ateen: 34 dB

Ref Offset 0.5 dB

Ref 23.50 dBm

Freq Offset
0 Hz

pan ED.D_UEE
Sweep 1.067 ms (2001 pts)|

#VBW 3.0 MHz"

Channel 62 (5310MHz)

Agilent Spectrun Analyzer - Swept 5A

Avg Type: RMS
AvglHold> 100100

Center Freq 5.310000000 GHz
PHO: bast Ly 17ig Free Run
IFGainLow ©_ Atten: 34 dB

Ref Offset 0.6 dB
Ref 23.50 dBm

Center Freq
§.310000000 GHz|

StartFreq|
5270000000 GHz|

StopFreq
6350000000 GHz|

CF Step
8000000 MHz
Wan

Freq Offset |
0 Hz

" Span 80.00 MHz
Sweep 1.067 ms (2001 pts)|

#VBW 3.0 MHz*

Agilent Spectrun Analyzer - Swept 56

Center Freq 5.510000000 GHz . Avg Type: RMS
PNO:Fast Ly TrigiFres Run AuglHold:>100/100
IFGain:Low Atten: 34 dB

Ref Offset 0.5 dB.
Ref 23.50

Freq Offset
0 Hz

n 80.00 MHz
Sweep 1.067 ms (2001 pis)|

Center 5.51000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

Agilent Spectrum Analyzer - Swept 54
Center Freq 5.550000000 GHz Avg Type: RMS
‘PO

ost a0 Trig: Free Run AvglHold= 100100
[FGainlow *__ Atten: 34 dB

Ref Offset 0.6 dB.
m

Center Freq
5.550000000 GHz,

StartFreq|
5510000000 GHz|

StopFreq|
5,590000000 GHz|

CF Step
8.000000 MHzZ|
Man

Freq Offset
0 Ha

oGHz ___ Spans0.00MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)
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Avg Type: RMS
5 Trig:Free Run Avg|Hold> 1001100

PHD: Fast Ly
IFGain:Low Atten: 34 dB

Ref Offset 0.5 dB.
Ref 23.50 dBm

Center 5.59000 GHz _
#Res BW 1.0 MHz

~ Span 80.00 MHz

#VBW 3.0 MHz* Sweep 1.067 ms (2001 pis)|

Channel 134 (5670MHz)

Agilent Specrum Analyzer - Swept 54

Avg Type: RMS
AvglHold= 100100

Center Freq 5.670000000 GHz

PHO: fast Ly Trig: Free Run
IFGain:Low

Atten: 34 dB

Ref Offset 06 dB
Ref 23.50 dBm

~ Span 80.00 MHz,
Sweep 1.067 ms (2001 pts)|

#vg Type: RMS
Avg|Hold> 1001100

Ref Offset 0.5 dB.
Ref 23.50 dBm

 Span3%0.00 MHz
#VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Frequancy

CenterFreq
£.710000000 GHz

Agilent Spectrum Analyzer - Swept SA

Avg Type: RMS

‘Center Freq 5.755000000 GHz £
PH Avg|Held>100/100

1 e Trig:FreeRun
Aten: 34 4B

Ref Offset 05 dB
Ref 23.50 dBm

1
. 0
mﬂwmu.mwﬁﬂw"' Fm wm"'u‘m'“‘“ﬂ'w‘-w

¥

| g
. b

! e ,mhl«\-mdﬂmw

ot

l

|

Center 5.75500 GHz
#Res BW 100 kHz

~ Span 80.00 MHz

#VBW 300 kHz* Sweep 10.00 ms (2001 pts)

Agilent Spectrun dnalyzer - Swept S

Avg Type: RMS

Center Freq 5795000000 GHz £
0 AvglHold> 1001100

NO:Fast Ly Tig:Free Run
IFGain:Low Atten: 34 dB
Ref Offset 0.5 dB.

Ref 23.50 dBm

¢
R y
: M,\W‘u*'ﬂ"ﬁwww lm MMNMMM\MM
|
|}

M;{J‘Mﬂw

|
|
EM"‘“‘"""H'M
|

Center 5.79500 GHz
#Res BW 100 kHz

~ Span 80.00 MHz

#VBW 300 kHz* Sweep 10.00 ms (2001 pts)

Frequency
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7.8. Radiated Spurious Emission Measurement

7.8.1. Test Limit

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47

CFR must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHZz] [V/m] [Meters]
0.009 — 0.490 2400/F (kHz) 300
0.490 — 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30-88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

7.8.2. Test Procedure Used

KDB 789033 D02v01r03 — Section G

7.8.3. Test Setting

Peak Measurements above 1GHz

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

2. RBW = 1MHz

3. VBW = 3MHz

4. Detector = peak

5. Sweep time = auto couple
6. Trace mode = max hold

7. Trace was allowed to stabilize

FCC ID: HLEHT1BTN
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Quasi-Peak Measurements below 1GHz

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Span was set greater than 1MHz

3. RBW = 120 kHz

4. Detector = CISPR quasi-peak

5. Sweep time = auto couple

6. Trace was allowed to stabilize

Average Measurements above 1GHz (Method AD)

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW = 1MHz

3. VBW = 3MHz

4. Detector = power average (Average)

5. Number of measurement points = 1001 (Number of points must be > 2 x span/RBW)

6. Sweep time = auto

7. Trace was averaged over at 100 sweeps

Quasi-Peak & Average Measurements below 30MHz

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Span was set greater than 1MHz

3. RBW = 200Hz for 9kHz to 150kHz frequency; RBW = 9kHz for 0.15MHz to 30MHz frequency

4. Detector = CISPR quasi-peak or power average (Average)

5. Sweep time = auto couple

6. Trace was allowed to stabilize
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7.8.4. Test Setup

9kHz ~ 30MHz Test Setup:

EUT

=t
T [ )
0.8m r— 3 —————— ]
(Turntable)

30MHz ~ 1GHz Test Setup:

EUT

0.8 m
(Turntable)

Test Receiver [i

x

FCC ID: HLEHT1BTN
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1GHz ~18GHz Test Setup:

‘ ‘ (Antenna Tower)

Pre Ampllfler
L "' V,

18GHz ~40GHz Test Setup:
!;_L,;\
[l
Ul é’ (Antenna Tower)
& Spectrum Analyzer
F5 ] [ —— Dzr_:"_ Pre-Amplifier {'ee
M—1m — L x| r'j .‘ \
(Turntable) = ;"‘; b i’“ e |
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7.8.5. Test Result

EUT Handheld terminal Test Date 2017/10/16
Factor VULB 9162 (30MHz~8GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE2_CH44 Test Voltage AC 120V/60Hz
EuLEVEI (dBuVim)
FCC Part15E_30MHz-1GHz
50 |
|
40
3 5 G
4
30
1 2
20
10
0
30 50 100 200 500 1000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) [(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 34.062 2.4 18.73 21.13 -18.87 40 150 300 QP
2 70.164 5.06 16.43 21.49 -18.51 40 160 45 QP
3 156.403 22.03 16.09 38.12 -5.38 43.5 115 20 QP
4 229.487 12.53 19.63 32.16 -13.84 46 170 -40 QP
5 318.666 14.17 22.2 36.37 -9.63 46 195 70 QP
6 799.271 6.87 30.6 37.47 -8.53 46 100 400 QP

Note : The EUT Power by Notebook PC

1

2
3.
4.
5
6

"wEkwn

Measure Level (dBuV/m) =

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) °

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

Other channel/mode was also verified. The test results shown represent the worst case emissions °

No emission found between lowest internal used/generated frequency to 30MHz -
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EUT Handheld terminal Test Date 2017/10/16
Factor VULB 9162 (30MHz~8GHz) Temp. / Humidity 25°C / 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE2_CH44 Test Voltage AC 120V/60Hz
EuLEVE| (dBuVim)
FCC Part15E_30MHz-1GHz
50 ’_
|
40
3]
2 i 3
30 .|
20
10
0
30 50 100 200 500 1000
Frequency (MHz)
- Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 67.193 13.5 17.4 30.9 -9.1 40 100 400 QP
2 147.613 14.27 15.91 30.18 -13.32 43.5 190 360 QP
3 236.762 12.07 20.03 32.1 -13.9 46 130 250 QP
4 327.426 5.21 22.57 27.78 -18.22 46 175 140 QP
5 436.218 6.08 24.83 30.91 -15.09 46 195 380 QP
6 730.037 3.69 29.95 33.64 -12.36 46 145 -40 QP

Note : The EUT Power by Notebook PC

1

2
3.
4.
5
6

"Ekn

Measure Level (dBuV/m) =

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

means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

Other channel/mode was also verified. The test results shown represent the worst case emissions °

No emission found between lowest internal used/generated frequency to 30MHz -

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH36 Test Voltage AC 120V/60Hz
1uﬂLEVE| (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
50 5 .
! 2
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) [(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1993.95 51 -4.64 46.36 -27.64 74 150 400 Peak
2 2999.23 46.94 -2.93 44.01 -29.99 74 150 400 Peak
3 10360 30.26 16.73 46.99 -27.01 74 150 400 Peak
4 | * 15540 29.31 21.01 50.32 -23.68 74 150 400 Peak

Note : The EUT Power by Notebook PC

1. " * " means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) -

2. Measure Level (dBpV/m) =
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °
4

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH36 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
50 . 3 h
2
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1198.98 52.26 -7.06 45.2 -28.8 74 150 400 Peak
2 1993.95 47.98 -4.64 43.34 -30.66 74 150 400 Peak
3 10360 31.54 16.73 48.27 -25.73 74 150 400 Peak
4 15540 29.94 21.01 50.95 -23.05 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

"Ekn

Measure Level (dBuV/m) =

means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH44 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
i
50 12 3
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
- Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1152.156 53.12 -7.18 45.94 -28.06 74 150 400 Peak
2 2996.165 51.1 -2.92 48.18 -25.82 74 150 400 Peak
3 10440 28.58 17.04 45.62 -28.38 74 150 400 Peak
4 |~ 15660 29.55 20.84 50.39 -23.61 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

"En

Measure Level (dBuV/m) =

means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH44 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
. FCC Part15E_1GHz-40GHz_AV
2 =
50 . 3
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1134.516 52.52 -7.23 45.29 -28.71 74 150 400 Peak
2 1995.156 54 -4.64 49.36 -24.64 74 150 400 Peak
3 10440 29.18 17.04 46.22 -27.78 74 150 400 Peak
4 |* 15660 30.64 20.84 51.48 -22.52 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

"Ekn

Measure Level (dBuV/m) =

means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) -

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH48 Test Voltage AC 120V/60Hz
1unLEVE| (dBuV/m)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
, FCC Part15E_1GHz-40GHz_AV
4
50 2 5
1
40
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1234.15 50.24 -6.98 43.26 -30.74 74 150 400 Peak
2 2885.132 52 -2.72 49.28 -24.72 74 150 400 Peak
3 10480 28.96 17.2 46.16 -27.84 74 150 400 Peak
4 |=* 15720 30.6 20.77 51.37 -22.63 74 150 400 Peak

Note : The EUT Power by Notebook PC
1.

2
3.
4

"Ekn

Measure Level (dBuV/m) =
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) -

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH48 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
50 < 3 T
1
40
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
- Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1145 49.62 -7.19 42.43 -31.57 74 150 400 Peak
2 2996.54 53.2 -2.92 50.28 -23.72 74 150 400 Peak
3 10480 29.96 17.2 47.16 -26.84 74 150 400 Peak
4 |* 15720 29.9 20.77 50.67 -23.33 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

wikn

Measure Level (dBuV/m) =

means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) °

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH52 Test Voltage AC 120V/60Hz
wuLevel (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
) FCC Part15E_1GHz-40GHz_AV
.|'+
50
40| 12
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) [(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1196.95 45.7 -7.07 38.63 -35.37 74 150 400 Peak
2 1791.13 45.58 -5.33 40.25 -33.75 74 150 400 Peak
3 10520 30.61 17.32 47.93 -26.07 74 150 400 Peak
4 |* 15780 30.38 20.69 51.07 -22.93 74 150 400 Peak

Note : The EUT Power by Notebook PC
1.

2
3.
4

Measure Level (dBuV/m) =
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

" * " means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH52 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
4 FCC Part15E_1GHz-40GHz_AV
50 1 2
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1196.63 51.87 -7.07 44.8 -29.2 74 150 400 Peak
2 2997.52 50.65 -2.93 47.72 -26.28 74 150 400 Peak
3 10520 31.63 17.32 48.95 -25.05 74 150 400 Peak
4 |* 15780 31.55 20.69 52.24 -21.76 74 150 400 Peak

Note : The EUT Power by Notebook PC
1.

2
3.
4

"Ekn

Measure Level (dBuV/m) =
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) -

FCC ID: HLEHT1BTN

Page Number: 72 of 210




‘w’v‘w
VT

Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH60 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
.q.
3
50 .2
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1152.63 50.2 -7.18 43.02 -30.98 74 150 400 Peak
2 1854.75 49.6 -5.12 44 .48 -29.52 74 150 400 Peak
3 10600 30.65 17.53 48.18 -25.82 74 150 400 Peak
4 |* 15900 30.39 20.54 50.93 -23.07 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

"Ekn

Measure Level (dBuV/m) =

means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) -

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH60 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
o FCC Part15E_1GHz-40GHz_AV
£
50 3 H
a0
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
- Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1453.69 46.33 -6.45 39.88 -34.12 74 150 400 Peak
2 2887 54.1 -2.72 51.38 -22.62 74 150 400 Peak
3 10600 30.6 17.53 48.13 -25.87 74 150 400 Peak
4 | 15900 29.92 20.54 50.46 -23.54 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

wikn

Measure Level (dBuV/m) =

means the worst value in this measurement data -
Reading Level (dB 1 V) + C.F Factor (dB) °
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH64 Test Voltage AC 120V/60Hz
muLevel (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
. FCC Part15E_1GHz-40GHz_AV
4
50| | 3
2
40
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) [(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1135.62 53.33 -7.22 46.11 -27.89 74 150 400 Peak
2 1855.6 47.89 -5.12 42.77 -31.23 74 150 400 Peak
3 10640 31.22 17.64 48.86 -25.14 74 150 400 Peak
4 | * 15960 31.05 20.45 51.5 -22.5 74 150 400 Peak

Note : The EUT Power by Notebook PC

1. " * " means the worst value in this measurement data °

2 Reading Level (dB 1 V) + C.F Factor (dB) °
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4

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

Measure Level (dBuV/m) =

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH64 Test Voltage AC 120V/60Hz
1uﬂLEVE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
50 2 3 T
40|
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1463.2 45.19 -6.41 38.78 -35.22 74 150 400 Peak
2 2785 50.11 -2.53 47.58 -26.42 74 150 400 Peak
3 10640 31.78 17.64 49.42 -24.58 74 150 400 Peak
4 |* 15960 30.02 20.45 50.47 -23.53 74 150 400 Peak

Note : The EUT Power by Notebook PC
1.

2
3.
4

"xkn

Measure Level (dBuV/m) =

means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN

Page Nu

mber: 76 of 210




“\{%A,A,»r
V)T

Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH100 Test Voltage AC 120V/60Hz
wuLevel (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
50 3 1
400 12
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1197.57 43.78 -7.07 36.71 -37.29 74 150 400 Peak
2 1797.87 43.21 -5.31 37.9 -36.1 74 150 400 Peak
3 11000 28.88 18.58 47.46 -26.54 74 150 400 Peak
4 |=* 16500 29.98 20.76 50.74 -23.26 74 150 400 Peak

Note : The EUT Power by Notebook PC
1.

2
3.
4

"xkn

Measure Level (dBuV/m) =
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH100 Test Voltage AC 120V/60Hz
1uﬂLEVE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
50 ;2 3 4
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1198.35 52.28 -7.06 45.22 -28.78 74 150 400 Peak
2 2989.86 49.96 -2.91 47.05 -26.95 74 150 400 Peak
3 11000 28.89 18.58 47.47 -26.53 74 150 400 Peak
4 |* 16500 29.16 20.76 49.92 -24.08 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

"xkn

Measure Level (dBuV/m) =

means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH116 Test Voltage AC 120V/60Hz
1uﬂLEVE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
4 FCC Part15E_1GHz-40GHz_AV
50| 2 5
40 !
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1134.52 47.52 -7.23 40.29 -33.71 74 150 400 Peak
2 1785.63 53.2 -5.35 47.85 -26.15 74 150 400 Peak
3 11160 27.42 18.51 45.93 -28.07 74 150 400 Peak
4 |=* 16740 31 22.94 53.94 -20.06 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

"xkn

Measure Level (dBuV/m) =

means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) °

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH116 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
A FCC Part15E_1GHz-40GHz_AV
i 2
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1754.21 49.85 -5.46 44.39 -29.61 74 150 400 Peak
2 2864 46.85 -2.68 44 17 -29.83 74 150 400 Peak
3 11160 27.69 18.51 46.2 -27.8 74 150 400 Peak
4 |* 16740 30.44 22.94 53.38 -20.62 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

"En

Measure Level (dBuV/m) =

means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) -
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH120 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
4 FCC Part15E_1GHz-40GHz_AV
2
50 1 3
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
- Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1452.22 51.2 -6.45 44.75 -29.25 74 150 400 Peak
2 1956.98 53.01 -4.76 48.25 -25.75 74 150 400 Peak
3 11200 29.21 18.49 47.7 -26.3 74 150 400 Peak
4 |* 16800 30 23.49 53.49 -20.51 74 150 400 Peak

Note : The EUT Power by Notebook PC

1- "En

Measure Level (dBuV/m) =

means the worst value in this measurement data °

2 Reading Level (dB 1 V) + C.F Factor (dB) -
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH120 Test Voltage AC 120V/60Hz
muLeveI (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
80
4 FCC Part15E_1GHz-40GHz_AV
50 2 3
g
ao0| |
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
- Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1127.9 46.52 -7.24 39.28 -34.72 74 150 400 Peak
2 2966.6 51.2 -2.87 48.33 -25.67 74 150 400 Peak
3 11200 28.87 18.49 47.36 -26.64 74 150 400 Peak
4 |* 16800 31.14 23.49 54.63 -19.37 74 200 -30 Peak
5 |* 16800 18.74 23.49 42.23 -11.77 54 200 -30 Average

Note : The EUT Power by Notebook PC

1- "En

2. Measure Level (dBpV/m) =
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4

means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) -

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

FCC ID: HLEHT1BTN
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EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH140 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
4 FCC Part15E_1GHz-40GHz_AV
50 3
2
40 1
30
20
10
0
1000 8800. 16600. 24400, 32200. 40000

Frequency (MHz)

No Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1136.54 421 -7.22 34.88 -39.12 74 150 400 Peak
2 1633.89 50 -5.88 44 12 -29.88 74 150 400 Peak
3 11400 29.69 18.4 48.09 -25.91 74 150 400 Peak
4 |* 17100 28.93 26.02 54.95 -19.05 74 170 200 Peak
5 |* 17100 17.52 26.02 43.54 -10.46 54 170 200 Average

Note : The EUT Power by Notebook PC

1. " *" means the worst value in this measurement data °

2. Measure Level (dBuyV/m) = Reading Level (dB v V) + C.F Factor (dB) °
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4

The emission levels of other frequencies are very lower than the limit and not show in test report °
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH140 Test Voltage AC 120V/60Hz
1uuLeveI (dBuV/m)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
4 FCC Part15E_1GHz-40GHz_AV
50 2 2
1
40
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1212 47.87 -7.03 40.84 -33.16 74 150 400 Peak
2 2987 48.77 -2.91 45.86 -28.14 74 150 400 Peak
3 11400 30.76 18.4 49.16 -24.84 74 150 400 Peak
4 |* 17100 29.02 26.02 55.04 -18.96 74 170 380 Peak
5 |* 17100 16.9 26.02 42.92 -11.08 54 170 380 Average

Note : The EUT Power by Notebook PC

1. " * " means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) -

2. Measure Level (dBpV/m) =
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH144 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60 4
FCC Part15E_1GHz-40GHz_AV
50 1 3
40 2
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
- Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1396.315 52.31 -6.58 45.73 -28.27 74 150 400 Peak
2 1758 45.7 -5.45 40.25 -33.75 74 150 400 Peak
3 11440 28.88 18.38 47.26 -26.74 74 150 400 Peak
4 |* 17160 29.23 26.43 55.66 -18.34 74 180 300 Peak
51* 17160 17.26 26.43 43.69 -10.31 54 180 300 Average

Note : The EUT Power by Notebook PC

1. " * " means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) -

2. Measure Level (dBpV/m) =
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH144 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
4 FCC Part15E_1GHz-40GHz_AV
50 3
g0 12
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
- Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1320.334 45.89 -6.77 39.12 -34.88 74 150 400 Peak
2 2988.56 411 -2.91 38.19 -35.81 74 150 400 Peak
3 11440 28.58 18.38 46.96 -27.04 74 150 400 Peak
4 |* 17160 27.94 26.43 54.37 -19.63 74 200 380 Peak
5 | * 17160 18.53 26.43 44 .96 -9.04 54 200 380 Average

Note : The EUT Power by Notebook PC

1. " *" means the worst value in this measurement data °
2. Measure Level (dBpV/m) =

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4

Reading Level (dB 1 V) + C.F Factor (dB) -

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH149 Test Voltage AC 120V/60Hz
1uﬂLEVE| (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60 4
FCC Part15E_1GHz-40GHz_AV
50 ] :
12
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) [(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1199.13 47.03 -7.06 39.97 -34.03 74 150 400 Peak
2 1793.96 46.62 -5.32 41.3 -32.7 74 150 400 Peak
3 11490 26.09 18.35 44 .44 -29.56 74 150 400 Peak
4 |~ 17235 29.38 26.96 56.34 -17.66 74 175 110 Peak
51* 17235 17.87 26.96 44 .83 -9.17 54 175 110 Average

Note : The EUT Power by Notebook PC

1.

2
3.
4

Measure Level (dBuV/m) =

" *" means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) °
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN

Page Number: 87 of 210




“\{%A,A,»r
V)T

Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH149 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60 Fi|
FCC Part15E_1GHz-40GHz_AV
50 12 5 ,
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1196.48 53.5 -7.07 46.43 -27.57 74 150 400 Peak
2 1790.52 47.46 -5.34 42.12 -31.88 74 150 400 Peak
3 11490 26.29 18.35 44.64 -29.36 74 150 400 Peak
4 |* 17235 29.17 26.96 56.13 -17.87 74 210 -40 Peak
5 |* 17235 17.53 26.96 44.49 -9.51 54 210 -40 Average

Note : The EUT Power by Notebook PC

1. " * " means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) -

2. Measure Level (dBpV/m) =
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °
4

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH157 Test Voltage AC 120V/60Hz
1uﬂLEVE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60 4
FCC Part15E_1GHz-40GHz_AV
50 2 3 i
1 g
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1152.23 51.23 -7.18 44.05 -29.95 74 150 400 Peak
2 1754.54 54.21 -5.46 48.75 -25.25 74 150 400 Peak
3 11570 28.77 18.24 47.01 -26.99 74 150 400 Peak
4 |* 17355 30.65 27.81 58.46 -15.54 74 250 360 Peak
51* 17355 18.21 27.81 46.02 -7.98 54 250 360 Average

Note : The EUT Power by Notebook PC

1. " *" means the worst value in this measurement data °
2. Measure Level (dBpV/m) =

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4

Reading Level (dB 1 V) + C.F Factor (dB) -

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH157 Test Voltage AC 120V/60Hz
1uﬂLEVE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60 4
FCC Part15E_1GHz-40GHz_AV
50 5 5
12
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1296.54 49.59 -6.82 42.77 -31.23 74 150 400 Peak
2 1856 47.22 -5.12 421 -31.9 74 150 400 Peak
3 11570 27.54 18.24 45.78 -28.22 74 150 400 Peak
4 |* 17355 30.74 27.81 58.55 -15.45 74 160 330 Peak
5 |* 17355 18.33 27.81 46.14 -7.86 54 160 330 Average

Note : The EUT Power by Notebook PC
1.

2
3.
4

"xkn

Measure Level (dBuV/m) =
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) -

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE1 -CH165 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60 4
FCC Part15E_1GHz-40GHz_AV
e 3
40| 1
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1154 45.01 -7.18 37.83 -36.17 74 150 400 Peak
2 1965 49.86 -4.74 45.12 -28.88 74 150 400 Peak
3 11650 27.34 18.1 45.44 -28.56 74 150 400 Peak
4 |* 17475 29.89 28.66 58.55 -15.45 74 205 -30 Peak
51* 17475 18.14 28.66 46.8 -7.2 54 205 -30 Average

Note : The EUT Power by Notebook PC

1.

2
3.
4

"xkn

means the worst value in this measurement data °
Measure Level (dBuV/m) = Reading Level (dB 1 V) + C.F Factor (dB) °
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE1 -CH165 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
80 4
FCC Part15E_1GHz-40GHz_AV
500 2 3
40| !
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
- Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1202 46.53 -7.06 39.47 -34.53 74 150 400 Peak
2 1899 53.31 -4.96 48.35 -25.65 74 150 400 Peak
3 11650 27.46 18.1 45.56 -28.44 74 150 400 Peak
4 |* 17475 30.43 28.66 59.09 -14.91 74 175 120 Peak
5 |* 17475 17.52 28.66 46.18 -7.82 54 175 120 Average

Note : The EUT Power by Notebook PC

1- "En

Measure Level (dBuV/m) =

means the worst value in this measurement data °

2 Reading Level (dB 1 V) + C.F Factor (dB) -
3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) -
4

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE?2 -CH36 Test Voltage AC 120V/60Hz
wuLevel (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
50 3 1
2
a0 !
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) [(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1797.71 44.87 -5.32 39.55 -34.45 74 150 400 Peak
2 2990.17 45.07 -2.91 42.16 -31.84 74 150 400 Peak
3 10360 30.72 16.73 47.45 -26.55 74 150 400 Peak
4 |* 15540 29.15 21.01 50.16 -23.84 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

Measure Level (dBuV/m) =

" *" means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) °
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE?2 -CH36 Test Voltage AC 120V/60Hz
1uuLEVE| (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
F:
50 2 3
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) [(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1197.73 51.8 -7.07 44.73 -29.27 74 150 400 Peak
2 1993.8 50.89 -4.64 46.25 -27.75 74 150 400 Peak
3 10360 31.62 16.73 48.35 -25.65 74 150 400 Peak
4 |* 15540 29.5 21.01 50.51 -23.49 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

" *" means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) °
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

Measure Level (dBuV/m) =

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

FCC ID: HLEHT1BTN

Page Number: 94 of 210




“\{%A,A,»r
V)T

Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE?2 -CH44 Test Voltage AC 120V/60Hz
1uﬂLEVE| (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
. FCC Part15E_1GHz-40GHz_AV
4
50 .
40 !
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) [(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1174.54 47.51 -7.13 40.38 -33.62 74 150 400 Peak
2 1759.56 52 -5.44 46.56 -27.44 74 150 400 Peak
3 10440 29.36 17.04 46.4 -27.6 74 150 400 Peak
4 |~ 15660 30.42 20.84 51.26 -22.74 74 150 400 Peak

Note : The EUT Power by Notebook PC
1.

2
3.
4

"xkn

Measure Level (dBuV/m) =
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) -

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE?2 -CH44 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
n . FCC Part15E_1GHz-40GHz_AV
50 3 H
1
40
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
- Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1251.136 49.7 -6.94 42.76 -31.24 74 150 400 Peak
2 | *| 2856.65 54.23 -2.67 51.56 -22.44 74 150 400 Peak
3 10440 30.57 17.04 47.61 -26.39 74 150 400 Peak
4 15660 30.34 20.84 51.18 -22.82 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

wikn

Measure Level (dBuV/m) =

means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) °
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE?2 -CH48 Test Voltage AC 120V/60Hz
1uﬂLEVE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
i p FCC Part15E_1GHz-40GHz_AV
50 T
1
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1320 49 -6.77 42.23 -31.77 74 150 400 Peak
2 1852.156 56.33 -5.13 51.2 -22.8 74 150 400 Peak
3 10480 28.89 17.2 46.09 -27.91 74 150 400 Peak
4 |* 15720 30.97 20.77 51.74 -22.26 74 150 400 Peak

Note : The EUT Power by Notebook PC
1.

2
3.
4

"xkn

Measure Level (dBuV/m) =

means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) °

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE?2 -CH48 Test Voltage AC 120V/60Hz
wuLevel (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
_ ) FCC Part15E_1GHz-40GHz_AV
£ L)
50
1 3
40
30
20
10
0
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) [(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1220.156 49.6 -7.01 42.59 -31.41 74 150 400 Peak
2 | *| 2774.45 53.34 -2.53 50.81 -23.19 74 150 400 Peak
3 10480 28.22 17.2 45.42 -28.58 74 150 400 Peak
4 15720 29.97 20.77 50.74 -23.26 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

wikn

Measure Level (dBuV/m) =

means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) °

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE?2 -CH52 Test Voltage AC 120V/60Hz
1uﬂLE‘JE| (dBuV/m)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
) FCC Part15E_1GHz-40GHz_AV
50 |
2
40| 1
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) [(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1198.51 45.93 -7.06 38.87 -35.13 74 150 400 Peak
2 1796.93 46.16 -5.32 40.84 -33.16 74 150 400 Peak
3 10520 28.87 17.32 46.19 -27.81 74 150 400 Peak
4 |* 15780 30.17 20.69 50.86 -23.14 74 150 400 Peak

Note : The EUT Power by Notebook PC
1.

2
3.
4

"xkn

Measure Level (dBuV/m) =
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

means the worst value in this measurement data °

Reading Level (dB 1 V) + C.F Factor (dB) -

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE?2 -CH52 Test Voltage AC 120V/60Hz
wuLevel (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
) FCC Part15E_1GHz-40GHz_AV
.|'+
1
40
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1196.32 50.01 -7.07 42.94 -31.06 74 150 400 Peak
2 2992.83 48.61 -2.92 45.69 -28.31 74 150 400 Peak
3 10520 28.71 17.32 46.03 -27.97 74 150 400 Peak
4 15780 30.31 20.69 51 -23 74 150 400 Peak

Note : The EUT Power by Notebook PC
1.

2
3.
4

wikn

Measure Level (dBuV/m) =

means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) °
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE?2 -CH60 Test Voltage AC 120V/60Hz
1{HJLE‘JE| (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
50, 2 4
400
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
- Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1254.222 42.65 -6.93 35.72 -38.28 74 150 400 Peak
2 1789.56 53.2 -5.34 47.86 -26.14 74 150 400 Peak
3 10600 31.27 17.53 48.8 -25.2 74 150 400 Peak
4 |* 15900 28.81 20.54 49.35 -24.65 74 150 400 Peak

Note : The EUT Power by Notebook PC

1. " * " means the worst value in this measurement data °
2. Measure Level (dBuV/m) =

3. Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
4

Reading Level (dB 1 V) + C.F Factor (dB) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE?2 -CH60 Test Voltage AC 120V/60Hz
wuLevel (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
_ FCC Part15E_1GHz-40GHz_AV
2 7
50 3
40| !
30
20
10
0
1000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) [(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1354.96 45.88 -6.69 39.19 -34.81 74 150 400 Peak
2 | *| 2963.36 53.63 -2.86 50.77 -23.23 74 150 400 Peak
3 10600 30.71 17.53 48.24 -25.76 74 150 400 Peak
4 15900 29.47 20.54 50.01 -23.99 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

Measure Level (dBuV/m) =

" *" means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) °
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE?2 -CH64 Test Voltage AC 120V/60Hz
wuLevel (dBuVim)
90
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
50 2 3 1
1
40
30
20
10
0
1000 8800. 16600. 24400 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) [(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1340.5 47.85 -6.72 41.13 -32.87 74 150 400 Peak
2 1754.56 53.2 -5.46 47.74 -26.26 74 150 400 Peak
3 10640 31.31 17.64 48.95 -25.05 74 150 400 Peak
4 |~ 15960 30.04 20.45 50.49 -23.51 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

Measure Level (dBuV/m) =

" *" means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) °
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Vertical Site / Engineer AC1 / Peter
Test Mode MODE?2 -CH64 Test Voltage AC 120V/60Hz
1uﬂLEVE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
50 2 3 4
1
40
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1000.55 51 -7.55 43.45 -30.55 74 150 400 Peak
2 2869 49.65 -2.69 46.96 -27.04 74 150 400 Peak
3 10640 30.59 17.64 48.23 -25.77 74 150 400 Peak
4 |* 15960 29.67 20.45 50.12 -23.88 74 150 400 Peak

Note : The EUT Power by Notebook PC
1.

2
3.
4

"xkn

Measure Level (dBuV/m) =

means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) -

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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Report No.: 1708 TW2602-U4

EUT Handheld terminal Test Date 2017/10/13
Factor BBHA 9120D (1GHz~18GHz) Temp. / Humidity 25°C /1 60%
Polarity Horizontal Site / Engineer AC1 / Peter
Test Mode MODE2 -CH100 Test Voltage AC 120V/60Hz
1uﬂLEVE| (dBuVim)
80
80
FCC Part15E_1GHz-40GHz_PK
70
60
FCC Part15E_1GHz-40GHz_AV
50 3 4
2
40| 1
30
20
10
0
1000 8800. 16600. 2 32200. 40000
Frequency (MHz)
N Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o}
(MHz) (dBuV/m) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) | (QP/PK/AV)
1 1194.6 44.83 -7.07 37.76 -36.24 74 150 400 Peak
2 2989.55 45.1 -2.91 42.19 -31.81 74 150 400 Peak
3 11000 27.44 18.58 46.02 -27.98 74 150 400 Peak
4 |* 16500 28.7 20.76 49.46 -24.54 74 150 400 Peak

Note : The EUT Power by Notebook PC

1.

2
3.
4

"xkn

Measure Level (dBuV/m) =

means the worst value in this measurement data °
Reading Level (dB 1 V) + C.F Factor (dB) °
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) °

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

FCC ID: HLEHT1BTN
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