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FCC RF TEST REPORT
No. 170601820SHA-001

Applicant : Kangtai Electric Co., Ltd.
No.5, Kangtai Road, Huanghua Industrial District, Yueqing,
Zhejiang, P.R.China
Manufacturer : Kangtai Electric Co., Ltd.
No.5, Kangtai Road, Huanghua Industrial District, Yueqing,
Zhejiang, P.R.China
Product Name : Remote control adaptor with WIFI function

Type/Model : 51064USA, 51067USA, 51090USA, 51073USA, 51076USA

TEST RESULT : PASS

SUMMARY

The equipment complies with the requirements according to the following standard(s) or
specification:
47CFR Part 15 (2016): Radio Frequency Devices (Subpart C)

ANSI C63.10 (2013): American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices

RSS-247 Issue 2 (February 2017): Digital Transmission Systems (DTSs), Frequency Hopping
Systems (FHSs) and Licence-Exempt Local Area Network (LE-LAN) Devices

RSS-Gen Issue 4 (November 2014): General Requirements for Compliance of Radio Apparatus

Date of issue: Nov 3, 2017

Prepared by: Reviewed by:
Teddy g 1 Lo/ Zhoo
Teddy Yin (Project engineer) Daniel Zhao (Reviewer)

FCC ID: RHTO64
IC: 22870-51064
TTRF15.247-02_V1 © 2017 Intertek
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Description of Test Facility

Name: Intertek Testing Service Limited Shanghai

Address: Building No.86, 1198 Qinzhou Road (North), Shanghai 200233, P.R. China

FCC Designation Number: CN1175
IC Assigned Code: 2402B-1

Name of contact: Jonny Jing
Tel: 86 21 61278271
Fax: 86 21 54262353
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1 GENERAL INFORMATION

1.1 Description of Client

Applicant

Name of contact
Tel
Fax

Manufacturer

Kangtai Electric Co., Ltd.

No.5, Kangtai Road, Huanghua Industrial District, Yueqing,
Zhejiang, P.R.China

Simon Mao
86 577 55770218
86 577 62657118

Kangtai Electric Co., Ltd.

No.5, Kangtai Road, Huanghua Industrial District, Yueqing,
Zhejiang, P.R.China

1.2 Identification of the EUT

Product Name
Type/model
FCCID

IC

FCC ID: RHTO64
IC: 22870-51064

Remote control adaptor with WIFI function

51064USA, 51067USA, 51090USA, 51073USA, 51076USA
RHTO64

22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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1.3 Technical Specification

Operation Frequency
Band
Type of Modulation

EUT Modes of
Modulation
Channel Number

Description of EUT

Antenna
Rating

Category of EUT
EUT type

Sample received date

Date of test

FCC ID: RHTO64
IC: 22870-51064

2412~2462MHz

CCK, BPSK, QPSK, 16-QAM
802.11b, 802.11g, 802.11n(HT20), 802.11n(HT40)

120V~, 60Hz, 15A, 1800W Resistive

X] Table top
|:| Floor standing

Jul 28, 2017
Jul 29~Nov 1, 2017

Test report no. 170601820SHA-001

Page 5 of 73

11Channels for 802.11b, 802.11g and 802.11n(HT20),
7 Channels for 802.11n(HT40)

The EUT is a Remote control adaptor with WIFI function, it
supports WIFI 2.4G band and 433.92MHz. There are 5 models,
they are same except for the model name and the enclosure.
This report is for WIFI band.

PCB antenna, 0dBi gain

TTRF15.247-02_V1 © 2017 Intertek
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2 TEST SPECIFICATIONS

2.1 Standards or specification

47CFR Part 15 (2016)

ANSI C63.10 (2013)

RSS-247 Issue 2 (February 2017)
RSS-Gen Issue 4 (November 2014)
KDB 558074 (v04)

KDB 662911 DO1 (v02r01)

2.2 Mode of operation during the test

Test report no. 170601820SHA-001

Page 6 of 73

While testing transmitting mode of EUT, the internal modulation and continuously transmission

was applied.

The lowest, middle and highest channel were tested as representatives.

Frequency Band Mode Lowest Middle Highest
(MHz) (MHz) (MHz) (MHz)
802.11b 2412 2437 2462
802.11g 2412 2437 2462
2400-2483.5 802.11n(HT20) 2412 2437 2462
802.11n(HT40) 2422 2437 2452

Data rate VS Power:

The pre-scan for the conducted power with all rates in each modulation and bands was used,

and the worst case was found and used in all test cases.

After this pre-scan, we choose the following table of the data rata as the worst case.

Frequency Band

(MHz) Mode Worst case data rate
802.11b 1Mbps
802.11g 6Mbps

2 -2 .
400-2483.5 802.11n(HT20) MCSO
802.11n(HT40) MCSO

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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2.3 Test software list
Test Items Software Manufacturer Version
Conducted ESxS-K1 R&S V2.1.0
emission
Radiated ES-K1 R&S V171
emission
2.4 Test peripherals list
Item No. Name Band and Model Description
1 Laptop computer HP ProBook 6470b 100-240V AC, 50/60Hz

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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2.5 Instrument list
Conducted Emission
Used Equipment Manufacturer Type Internal no. | Due date
v Test Receiver R&S ESCS 30 EC 2107 2018-09-12
v A.M.N. R&S ESH2-Z5 EC 3119 2017-12-01
v Shielded room Zhongyu - EC 2838 2018-01-08
Radiated Emission
Used Equipment Manufacturer Type Internal no. | Due date
v Test Receiver R&S ESIB 26 EC 3045 2018-09-12
v Bilog Antenna TESEQ CBL6112D EC 4206 2018-05-30
v Horn antenna R&S HF 906 EC 3049 2018-09-23
™ Horn antenna TOYO HAP18-26W EC4792-3 | 2018-07-09
v Pre-amplifier R&S Pre-amp 18 EC5881 2018-06-19
v Semi-anechoic chamber ALEE}Z:S - EC3048 | 2018-03-09
RF test
Used Equipment Manufacturer Type Internal no. | Due date
v PXA Signal Analyzer Keysight N9030A EC 5338 2018-09-10
Power sensor Agilent U2021XA EC 5338-1 | 2018-03-06
|— Vector Signal Generator Agilent N5182B EC 5175 2018-03-06
— | MXG Analog Signal Generator Agilent N5181A EC5338-2 | 2018-03-03
|— Mobile Test System Litepoint Igxel EC5176 2018-01-11
" Power meter Agilent N1911A/N1921A EC4318 2018-05-12
Additional instrument
Used Equipment Manufacturer Type Internal no. | Due date
v Therom-Hygrograph 211-2A S.M.LF. EC 2323 2018-06-14
v Therom-Hygrograph 211-2A S.M.LF. EC3325 | 2018-03-23

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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2.6 Test Summary

Test report no. 170601820SHA-001
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This report applies to tested sample only. The test results have been compared directly with the
limits, and the measurement uncertainty is recorded. This report shall not be reproduced in
part without written approval of Intertek Testing Service Shanghai Limited.

Clause 6.6

TEST ITEM FCC REFERANCE IC REFERANCE RESULT
Minimum 6deBa2d\{\éi?I:h & Occupied 15.247(2)(2) RSS-247 Issue 2 Pass
anawi Clause 5.2
RSS-247 Issue 2
Maximum peak output power 15.247(b) Pass
Clause 5.4
RSS-247 Issue 2
Power spectrum density 15.247(e) Pass
Clause 5.2
RSS-247 Issue 2
Radiated emission 15.205 & 15.209 ! Pass
Clause 5.5
RSS-Gen Issue 4
Emission outside the frequency band 15.247(d) Pass
Clause 8.9
RSS-Gen | 4
Power line conducted emission 15.207 en lssue Pass
Clause 8.8
RSS-Gen Issue 4
Occupied bandwidth Tested

Notes: 1: NA =Not Applicable

2: This report is for the exclusive use of Intertek's Client and is provided pursuant to the
agreement between Intertek and its Client. Intertek's responsibility and liability are limited to
the terms and conditions of the agreement. Intertek assumes no liability to any party, other
than to the Client in accordance with the agreement, for any loss, expense or damage
occasioned by the use of this report. Only the Client is authorized to permit copying or
distribution of this report and then only in its entirety. Any use of the Intertek name or one of
its marks for the sale or advertisement of the tested material, product or service must first be
approved in writing by Intertek. The observations and test results in this report are relevant
only to the sample tested. This report by itself does not imply that the material, product, or
service is or has ever been under an Intertek certification program.

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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2.7 Measurement uncertainty

Test report no. 170601820SHA-001
Page 10 of 73

The measurement uncertainty represents an expanded uncertainty expressed at approximately

the 95% confidence level using a coverage factor of k=2.

Test item Measurement uncertainty

Maximum peak output power +0.74dB

Radiated Emissions in restricted frequency
_l_
bands below 1GHz +4.90d8
Radiated Emissions in restricted frequency +5.02dB
bands above 1GHz
Emission outside the frequency band +2.89dB
Power line conducted emission +3.19dB

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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3 Minimum 6dB Bandwidth & Occupied bandwidth

Test result: Pass

3.1 Limit

For systems using digital modulation techniques that may operate in the 902 - 928 MHz, 2400 -
2483.5 MHz and 5725 - 5850 MHz bands, the minimum 6 dB bandwidth shall be at least 500
kHz.

3.2 Test Configuration

Spectrum Analyzer

RF
input

©

EUT

™

Antenna connector

3.3 Test Procedure and test setup

The minimum 6dB bandwidth per FCC §15.247(a)(2) is measured using the Spectrum Analyzer
according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” for compliance to
FCC 47CFR 15.247 requirements(clause 8.2).

a) Set RBW =100 kHz.

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

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) 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.

FCC ID: RHTO64
IC: 22870-51064
TTRF15.247-02_V1 © 2017 Intertek
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3.4 Test Protocol

Temperature: 25°C
Relative Humidity: 55 %
Minimum 6dB Bandwidth Limits
Mode Channel (MHz) (MHz)
L 8.331 >0.5
802.11b M 8.592 >0.5
H 8,598 >0.5
L 16.43 >0.5
802.11g M 16.43 >0.5
H 16.43 >0.5
802.11n L 17.60 >0.5
(HT20) M 17.61 >0.5
H 17.60 >0.5
802.11n L 35.72 >0.5
: M 72 > 0.
(HT40) 35 0.5
H 35.71 >0.5
99% Occupy Bandwidth Limits
Mode Channel (MHz) (MHz)
L 13.409 -
802.11b M 13.425 -
H 13.386 -
L 16.821 -
802.11g M 16.836 -
H 16.842 -
802.11 L 17.712 -
11n
17.731 -
(HT20) M 7.73
H 17.725 -
802.11n L 36.486 -
: M 36.523 -
(HT40)
H 36.465 -

FCC ID: RHTO64
IC: 22870-51064
TTRF15.247-02_V1 © 2017 Intertek
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Test Plots:
6dB bandwidth
802.11b-2412MHz

' Keysight Spectrum Analyzer - Occupied BW =N =
jLx | RF |s06a DC SENSE:INT] | |DQ:11103 AM Oct 30, 2017
Ref Value 20.00 dBm Center Freq: 2.412000000 GHz Radio Std: None Amptd/Y Scale
S Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB Radio Device: BTS Ref Value
Ref Offset 0.8 dB Y Gl
Ref 20.00 dBm =
Attenuation
[30 dB]
| i |
Scale/Div
15.0 dB

Center 2.412 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms

Occupied Bandwidth Total Power 22.1 dBm
13.467 MHz

Transmit Freq Error 36.331 kHz % of OBW Power 99.00 %

x dB Bandwidth 8.331 MHz x dB -6.00 dB

802.11b-2437MHz

|= Kersight Spectrum Analyzer - Occupied BW
[ R [s0@ oDC

==
SENSE:INT| [09:15:00 AM Oct 30, 2017
Center Freq: 2.437000000 GHz Radio Std: None

— ) Trig: FreeRun Avg|Hold:>10/10 m'

i
#IFGain:Low ™ #Atten: 30 dB Radio Device: BTS Select Marker
»

Ref Offset 0.9 dB i
15 dBidiv Ref 20.00 dBm | |

Normal

Delta

i |
Off

#VBW 300 kHz Sweep 3.733 ms

Occupied Bandwidth Total Power 11.0 dBm

13.397 MHz
Properties»
Transmit Freq Error 1.915 kHz % of OBW Power 99.00 %

x dB Bandwidth 8.592 MHz x dB -6.00 dB
More

10f2

IMSG

FCC ID: RHTO64
IC: 22870-51064
TTRF15.247-02_V1 © 2017 Intertek
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802.11b-2462MHz
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' Keysight Spectrum Anakyzer - Occupied BW

o -2 ]

RF 500 DC |

SENSE:INT]

[09:15:43 AM Oct 30, 2017

#FGain:Low

[
Center Freq: 2.462000000 GHz
. ) Trig: FreeRun
—-—
#Atten: 30 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth
13.406 MHz
-30.909 kHz
8.598 MHz

Transmit Freq Error
x dB Bandwidth

IMSG

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Span 30 MHz
Sweep 3.733 ms

10.8 dBm

99.00 %
-6.00 dB

STATUS

802.11g-2412MHz

|_ Keysight Spectrum Analyzer - Occupied BW

[ | &l

] RF 50Q  DC [

SENSE:INT]

|09:18:44 AM Oct 30, 2017

Center Freq 2.412000000 GHz

Cp
#IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.433 MHz
-36.383 kHz
16.43 MHz

Transmit Freq Error
x dB Bandwidth

|
Center Freq: 2.412000000 GHz
, ) Trig: FreeRun
#Atten: 30 dB

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Center Freq
2.412000000 GHz

Span 30 MHz
Sweep 3.733 ms

11.5 dBm

IMSG

STATUS

FCC ID: RHTO64
IC: 22870-51064
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802.11g-2437MHz
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' Keysight Spectrum Anakyzer - Occupied BW

o -2 ]

RF 500 DC |

SENSE:INT]

[09:19:56 AM Oct 30, 2017

#FGain:Low

[
Center Freq: 2.437000000 GHz
. ) Trig: FreeRun
—-—
#Atten: 30 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.434 MHz
-36.376 kHz
16.43 MHz

Transmit Freq Error
x dB Bandwidth

IMSG

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Span 30 MHz
Sweep 3.733 ms

9.23 dBm

99.00 %
-6.00 dB

STATUS

802.11g-2462MHz

|_ Keysight Spectrum Analyzer - Occupied BW

[ | &l

] RF 50Q  DC [

SENSE:INT]

|09:20:23 M Oct 30, 2017

Center Freq 2.462000000 GHz

Cp
#IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.436 MHz
-44.656 kHz
16.43 MHz

Transmit Freq Error
x dB Bandwidth

|
Center Freq: 2.462000000 GHz
, ) Trig: FreeRun
#Atten: 30 dB

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Center Freq
2.462000000 GHz

Span 30 MHz
Sweep 3.733 ms

8.53 dBm

IMSG

STATUS

FCC ID: RHTO64
IC: 22870-51064
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802.11n20-2412MHz
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' Keysight Spectrum Anakyzer - Occupied BW

o -2 ]

RF 500 DC [ SENSE:INT]

[09:23:09 AM Oct 30, 2017

[
Center Freq: 2.412000000 GHz
) Trig: Free Run Avg|Hold:>10/10
Cp)

#IFGain:Low #Atten: 30 dB

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.412 GHz

#Res BW 100 kHz #VBW 300 kHz

Total Power

Occupied Bandwidth
17.588 MHz
-34.103 kHz
17.60 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

IMSG STATUS

Span 30 MHz
Sweep 3.733 ms

11.2 dBm

802.11n20-2437MHz

|_ Keysight Spectrum Analyzer - Occupied BW

[ | &l

] RF 50Q  DC [ SENSE:INT]

|09:23:45 aM Oct 30, 2017

|
Center Freq: 2.437000000 GHz
, ) Trig: FreeRun Avg|Hold:>10/10
#Atten: 30 dB

Center Freq 2.437000000 GHz

Cp
#IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.437 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

17.590 MHz
-32.765 kHz
17.61 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.437000000 GHz

Span 30 MHz
Sweep 3.733 ms

9.08 dBm

IMSG STATUS

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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' Keysight Spectrum Anakyzer - Occupied BW

o -2 ]

RF 500 DC [ SENSE:INT]

[09:24:31 AM Oct 30, 2017

[
Center Freq: 2.462000000 GHz
) Trig: Free Run Avg|Hold:>10/10
Cp)

#IFGain:Low #Atten: 30 dB

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.462 GHz

#Res BW 100 kHz #VBW 300 kHz

Total Power

Occupied Bandwidth
17.594 MHz
-41.383 kHz
17.60 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

IMSG STATUS

Span 30 MHz
Sweep 3.733 ms

8.49 dBm

802.11n40-2422MHz

|_ Keysight Spectrum Analyzer - Occupied BW

[ | &l

] RF 50Q  DC [ SENSE:INT]

|09:28:47 M Oct 30, 2017

|
Center Freq: 2.422000000 GHz
, ) Trig: FreeRun Avg|Hold:>10/10
#Atten: 30 dB

Center Freq 2.422000000 GHz

Cp
#IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.422 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

36.043 MHz
-45.208 kHz
35.72 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.422000000 GHz

Span 60 MHz
Sweep 7.467 ms

8.05 dBm

IMSG STATUS

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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' Keysight Spectrum Anakyzer - Occupied BW

o -2 ]

RF 500 DC [ SENSE:INT]

[09:29:17 AM Oct 30, 2017

[
Center Freq: 2.437000000 GHz
) Trig: Free Run Avg|Hold:>10/10
Cp)

#IFGain:Low #Atten: 30 dB

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.437 GHz

#Res BW 100 kHz #VBW 300 kHz

Total Power

Occupied Bandwidth
36.020 MHz
-58.948 kHz
35.72 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

IMSG STATUS

Span 60 MHz
Sweep 7.467 ms

7.36 dBm

802.11n40-2452MHz

|_ Keysight Spectrum Analyzer - Occupied BW

[ | &l

] RF 50Q  DC [ SENSE:INT]

|09:29:45 aM Oct 30, 2017

|
Center Freq: 2.452000000 GHz
, ) Trig: FreeRun Avg|Hold:>10/10
#Atten: 30 dB

Center Freq 2.452000000 GHz

Cp
#IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.452 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

36.012 MHz
-62.892 kHz
35.71 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.452000000 GHz

Span 60 MHz
Sweep 7.467 ms

7.51 dBm

IMSG STATUS

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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99% OBW
802.11b-2412MHz

' Keysight Spectrum Analyzer - Occupied BW
T} RF 500 DC [ SENSE:INT] [ |09:43:52 AM Oct 31, 2017

eq 2.412000000 Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
NFE [ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.8 dB

Ref 20.00 dBm

Clear Write
[ |
Average
e |
Max Hold

Center 2.412 GHz
#Res BW 300 kHz #VBW 1 MHz Min Hold

Occupied Bandwidth Total Power 15.1 dBm

13.409 MHz Detector

Average >
Transmit Freq Error -49.327 kHz % of OBW Power 99.00 % Man

x dB Bandwidth 8.429 MHz x dB -6.00 dB

802.11b-2437MHz

|_ Keysight Spectrum Analyzer - Occupied BW ==
7 T RF 50Q  DC [ SENSE:INT] | |09:45:11 AMOct 31, 2017
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
[ Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Frequency

Ref Offset 0.8 dB
Ref 20.00 dBm

Center Freq
2.437000000 GHz

Center 2.437 GHz
#Res BW 300 kHz #VBW 1 MHz 3.000000 MHz
Man

Occupied Bandwidth Total Power 6.34 dBm
13.425 MHz

Transmit Freq Error -115.36 kHz % of OBW Power 99.00 %

x dB Bandwidth 8.495 MHz x dB -6.00 dB

IMSG STATUS

FCC ID: RHTO64

IC: 22870-51064
TTRF15.247-02_V1 © 2017 Intertek
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' Keysight Spectrum Anakyzer - Occupied BW

=R
[08:45:41 AM Oct 31, 2017

T} RF 500 DC I

. ) Trig: FreeRun
G
#FGain:Low #Atten: 30 dB

[
Center Freq: 2.462000000 GHz
Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.462 GHz
#Res BW 300 kHz

Occupied Bandwidth
13.386 MHz

Transmit Freq Error -141.92 kHz
x dB Bandwidth 8.760 MHz

MSG

% of OBW Power

5.31 dBm

99.00 %
-6.00 dB

STATUS

802.11g-2412MHz

|_ Keysight Spectrum Analyzer - Occupied BW

[N
[08:47:47 AM Oct 31, 2017

7 T RF 500 DC |

[
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz
, ) Trig: FreeRun

#IFGain:Low ™ #Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.412 GHz
#Res BW 300 kHz

Occupied Bandwidth
16.821 MHz

Transmit Freq Error -98.588 kHz
x dB Bandwidth 16.65 MHz

% of OBW Power

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Center Freq
2.412000000 GHz

7.94 dBm

IMSG

STATUS

FCC ID: RHTO64
IC: 22870-51064
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' Keysight Spectrum Anakyzer - Occupied BW

=R
[05:48:06 AM Oct 31, 2017

T} RF 500 DC I

. ) Trig: FreeRun
G
#FGain:Low #Atten: 30 dB

[
Center Freq: 2.437000000 GHz
Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.437 GHz
#Res BW 300 kHz

Occupied Bandwidth
16.836 MHz

Transmit Freq Error -103.17 kHz
x dB Bandwidth 16.67 MHz

MSG

% of OBW Power

5.02 dBm

99.00 %
-6.00 dB

STATUS

802.11g-2462MHz

|_ Keysight Spectrum Analyzer - Occupied BW

[N
[09:48:35 AW Oct 31, 2017

7 T RF 500 DC |

[
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz
, ) Trig: FreeRun

#IFGain:Low ™ #Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.462 GHz
#Res BW 300 kHz

Occupied Bandwidth
16.842 MHz

Transmit Freq Error -114.89 kHz
x dB Bandwidth 16.65 MHz

% of OBW Power

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Center Freq
2.462000000 GHz

3.91 dBm

IMSG

STATUS

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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802.11n20-2412MHz

' Keysight Spectrum Anakyzer - Occupied BW

o -2 ]

500 DC

] RE

#FGain:Low

) Trig: Free Run

[ SENSE:INT] |
Center Freq: 2.412000000 GHz
Avg|Hold:>10/10

|DQ:SD:36 AMOct 31, 2017
Radio Std: None

Frequency

#Atten: 30 dB Radio Device: BTS

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.412 GHz
#Res BW 300 kHz

Occupied Bandwidth

#VBW 1 MHz

Total Power 8.21 dBm

17.712 MHz

Transmit Freq Error
x dB Bandwidth

MSG

-69.831 kHz
17.70 MHz

% of OBW Power
x dB

STATUS

802.11n20-2437MHz

|_ Keysight Spectrum Analyzer - Occupied BW

[ | &l

508 DC

Center Freq 2.437000000 GHz

(.
#IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.437 GHz
#Res BW 300 kHz

Occupied Bandwidth

7 Trig: Free Run

[ SENSE:INT] |
Center Freq: 2.437000000 GHz
Avg|Hold:>10110

[09:51:11 AM Oct 31, 2017
Radio Std: None

Frequency

#Atten: 30 dB Radio Device: BTS

Center Freq
2.437000000 GHz

#/BW 1 MHz

Total Power 5.16 dBm

17.731 MHz

Transmit Freq Error
x dB Bandwidth

-14.775 kHz
17.71 MHz

% of OBW Power
x dB

IMSG

STATUS

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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' Keysight Spectrum Anakyzer - Occupied BW

o -2 ]

] RE 500 DC

#FGain:Low

) Trig: Free Run

[ SENSE:INT]

[09:51:38 AMOct 31, 2017

[
Center Freq: 2.462000000 GHz
Avg|Hold:>10/10
#Atten: 30 dB

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.462 GHz
#Res BW 300 kHz

Occupied Bandwidth

#VBW 1 MHz

Total Power

17.725 MHz

Transmit Freq Error
x dB Bandwidth

MSG

-83.549 kHz
17.68 MHz

% of OBW Power
x dB

STATUS

3.95 dBm

802.11n40-2422MHz

|_ Keysight Spectrum Analyzer - Occupied BW

(.
#IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.422 GHz
#Res BW 1 MHz

Occupied Bandwidth

7 Trig: Free Run

[ SENSE:INT]

|09:56:32 AM Oct 31, 2017

|
Center Freq: 2.422000000 GHz
Avg[Hold:>10/10
#Atten: 30 dB

#/BW 3 MHz

Total Power

36.486 MHz

Transmit Freq Error
x dB Bandwidth

-60.924 kHz
35.98 MHz

% of OBW Power
x dB

Radio Std: None

Radio Device: BTS

Filter Type'
Gaussian

6.90 dBm

IMSG

STATUS

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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802.11n40-2437MHz

' Keysight Spectrum Anakyzer - Occupied BW

o -2 ]

] RE 500 DC

#FGain:Low

) Trig: Free Run

[ SENSE:INT] |
Center Freq: 2.437000000 GHz
Avg|Hold:>10/10

|DQ:SE:SQ AMOct 31, 2017
Radio Std: None

Frequency

#Atten: 30 dB Radio Device: BTS

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.437 GHz
#Res BW 1 MHz

Occupied Bandwidth

#VBW 3 MHz

Total Power 4.80 dBm

36.523 MHz

Transmit Freq Error
x dB Bandwidth

MSG

-53.531 kHz
36.25 MHz

% of OBW Power
x dB

STATUS

802.11n40-2452MHz

|_ Keysight Spectrum Analyzer - Occupied BW

[ | &l

508 DC

Center Freq 2.452000000 GHz

(.
#IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.452 GHz
#Res BW 1 MHz

Occupied Bandwidth

7 Trig: Free Run

[ SENSE:INT] |
Center Freq: 2.452000000 GHz
Avg|Hold:>10110

[09:57:38 aM Oct 31, 2017
Radio Std: None

Frequency

#Atten: 30 dB Radio Device: BTS

Center Freq
2.452000000 GHz

#/BW 3 MHz

Total Power 4.11 dBm

36.465 MHz

Transmit Freq Error
x dB Bandwidth

-57.246 kHz
36.02 MHz

% of OBW Power
x dB

IMSG

STATUS

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek
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4 Maximum Conducted Output power
Test result: Pass

4.1 Test limit

D For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least
75 non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850
MHz band: 1 watt

D For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts
|E For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt and the e.i.r.p. shall not exceed 4 W.

If the transmitting antenna of directional gain greater than 6dBi is used, the power shall be

reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi. If there
have a beam forming type, the limit should be the minimum of 30dBm and 30+ (6 —antenna
gain-beam forming gain).

4.2 Test Configuration

Power meter

RF input

©

EUT

™

Antenna connector

4.3 Test procedure and test setup

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance”
for compliance to FCC 47CFR 15.247 requirements (clause 9.1.3 PKPM Method.).

FCC ID: RHTO64
IC: 22870-51064
TTRF15.247-02_V1 © 2017 Intertek
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4.4 Test protocol

Temperature: 25°C
Relative Humidity: 55%
Corrected Reading Limit
Mode Channel (dBm) (dBm) Result

L 24.72 30.00 Pass

802.11b M 24.54 30.00 Pass

H 23.86 30.00 Pass

L 26.02 30.00 Pass

802.11g M 25.72 30.00 Pass

H 24.94 30.00 Pass

802.11n L 25.72 30.00 Pass

i M 25.34 . P

(HT20) 5.3 30.00 ass

H 24.60 30.00 Pass

802.11n L 24.20 30.00 Pass

(HT40) M 23.84 30.00 Pass

H 23.46 30.00 Pass

Conclusion: The maximum EIRP = 26.02dBm+0dBi = 26.02dBm = 0.400W which is lower than
the limit of 4W listed in RSS-247.

FCC ID: RHTO64
IC: 22870-51064
TTRF15.247-02_V1 © 2017 Intertek
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5 Power spectrum density
Test result:Pass

5.1 Test limit

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8dBm in any 3kHz band during any time
interval of continuous transmission.

If the transmitting antenna of directional gain greater than 6dBi is used, the power shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi. If there
have a beam forming type, the limit should be the minimum of 8dBm/3kHz and 8+ (6 —antenna
gain-beam forming gain).

5.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

FCC ID: RHTO64
IC: 22870-51064
TTRF15.247-02_V1 © 2017 Intertek
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5.3 Test procedure and test setup

The power output per FCC §15.247(e) was tested according to DTS test procedure of
“KDB558074 D01 DTS Meas Guidance” (clause 10.2) for compliance to FCC 47CFR 15.247
requirements.

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to: 3 kHz < RBW < 100 kHz.

d) Set the VBW > 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.
j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

FCC ID: RHTO64

IC: 22870-51064
TTRF15.247-02_V1 © 2017 Intertek
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5.4 Test Protocol

Temperature: 25 °C
Relative Humidity: 55 %
Max Limit
Mode Channel PSD (dBm Result
(dBm/100KHz) /3kHz)

L 0.588 8 Pass

802.11b M -1.646 8 Pass
H -1.113 8 Pass
L -3.435 8 Pass

802.11g M -4.643 8 Pass
H -5.715 8 Pass
L -3.866 8 Pass

802.11n
M -4.2 P

(HT20) 98 8 ass
H -5.457 8 Pass
L -6.701 8 Pass

802.11n

(HT40) M -7.830 8 Pass
H -8.609 8 Pass

FCC ID: RHTO64
IC: 22870-51064
TTRF15.247-02_V1 © 2017 Intertek



INntertek

Total Quality. Assured.

Test Plots:
802.11b-2412MHz

Test report no. 170601820SHA-001
Page 30 of 73

s Keysight Spectrum Analyzer - Swept SA

| = ==

L RE [|500 DC SENSE:INT]

[09:34:40 AM Oct 30, 2017

Avg Type: Log-Pwr
Avg|Hold:>100/100

Marker 1 2.412324000000 GHz )
NFE PNO: Wide (, 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.412000 GHz
#Res BW 100 kHz

IMSG

#VBW 300 kHz

Sweep 1.

STATUS

Peak Search

NextPeak

||
Next PK Right
|
Next Pk Left
|

Marker Delta

Mkr—RefLvl

Span 13.50 MHz

000 ms (1001 pts) _l

802.11b-2437MHz

(=R

SENSE:INT|

| 09:36:04 AM Oct 30, 2017

A\.'g= Type: Log-Pwr
— ) Trig: FreeRun Avg|Hold:>100/100
#Atten: 30 dB
Ref Offset 0.8 dB Mkr1 2.

Ref 20.00 dBm

Center 2.437000 GHz
#Res BW 100 kHz

IMSG

#VBW 300 kHz Sweep 1.

STATUS

Peak Search

NextPeak

437 324 0 GHz
-1.646 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Span 13.50 MHz

cutms ot IR

FCC ID: RHTO64
IC: 22870-51064
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802.11b-2462MHz

' Keysight Spectrum Analyzer - Swept SA (==
L | RF [|500 DC SENSE:INT] | |DQ:ESIDS AM
Marker 1 2.462324000000 GHz Avg Type: Log-Pwr Peak Search
NFE PNO: Wide () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Offset0.8 dB Mkr1 2.462 324 0 GHz NextPeak
Ref 20.00 dBm -1.113 dBm I

Next Pk Right
|
Next Pk Left
|
Marker Delta
[ |
MKr—CF
|
Mkr—RefLvl

Center 2.462000 GHz Span 13.50 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
= |

802.11g-2412MHz

|_ Keysight Spectrum Analyzer - Swept SA =R =R
: I 2a  DC SENSE:INT] [09:50:41 AM Oct 30, 2017 ey ——
Marker 1 2.405725000000 GHz Avg Type: Log-Pwr TRAC

PNO: Wide ) Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.405 725 GHz|[EEEEE
Ref Offset 0.8 dB
R::f 25.%0 dBm -3.435 dBm I

Next Pk Right

o

Marker Delta
E——
Mkr—CF
|
Mkr—RefLvl

Center 241200 GHz Span 25.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) _
E STATUS

FCC ID: RHTO64
IC: 22870-51064
TTRF15.247-02_V1 © 2017 Intertek
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802.11g-2437MHz

I(a'yslght Spectrum Analyzer - Swept SA

| = ==

RE [|500 DC

Marker 1 2.430725000000 GHz
NFE
IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

10 dBidiv
Log

Center 2.43700 GHz
#Res BW 100 kHz

PNO: Wide (, 1rig: FreeRun

#VBW 300 kHz

SENSE:INT] |09:52:03 AM Oct 30, 2017

Avg Type: Log-Pwr Peak Search
Avg|Hold:>100/100

#Atten: 30 dB

NextPeak

Mkr1 2.430 725 GHz

-4.643 dBm |
[

Next Pk Right
|
Next Pk Left
|

Marker Delta

Mkr—RefLvl

Span 25.00 MHz

Sweep 1.000 ms (1001 pts) _
STATUS

802.11g-2462MHz

(=R

Ref Offset 0.8 dB

EOSBMW Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 100 kHz

— ) Trig: FreeRun

#VBW 300 kHz

SENSE:INT| |09:52:36 AM Oct 30, 2017

Avgi Type: Log-Pwr Peak Search
Avg|Hold:>100/100
#Atten: 30 dB

NextPeak

Mkr1 2.455 725 GHz
-5.715 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Span 25.00 MHz

Sweep 1.000 ms (1001 pts) _
STATUS

FCC ID: RHTO64
IC: 22870-51064
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802.11n20-2412MHz

s Keysight Spectrum Analyzer - Swept SA

L | RE [|500 DC

Marker 1 2.405734000000 GHz

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.41200 GHz
#Res BW 100 kHz

IMSG

SENSE:INT]

[09:55:40 AM Oct 30, 2017

NFE PNC: Wide (y, 17ig: Free Run
IFGain:Low

#Atten: 30 dB

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.405 734 GHz
-3.866 dBm

Span 26.00 MHz

Sweep 1.000 ms (1001 pts) _
STATUS

Lo | e [
Peak Search

NextPeak

||
Next PK Right
|
Next Pk Left
|

Marker Delta

Mkr—RefLvl

802.11n20-2437MHz

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 243700 GHz
#Res BW 100 kHz

IMSG

SENSE:INT|

|09:56:17 AM Oct 30, 2017

#Atten: 30 dB

#VBW 300 kHz

— ) Trig: FreeRun

A\.'g= Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.430 734 GHz
-4.298 dBm

Span 26.00 MHz

(=R
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Sweep 1.000 ms (1001 pts) _
STATUS

FCC ID: RHTO64
IC: 22870-51064
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802.11n20-2462MHz

I(a'yslght Spectrum Analyzer - Swept SA

| = ==

RE [|500 DC

NFE

Ref Offset 0.8 dB
Ref 20.00 dBm

10 dBidiv
Log

Center 2.46200 GHz
#Res BW 100 kHz

Marker 1 2.455734000000 GHz

SENSE:INT] |09:57:04 AM Oct 30, 2017

Avg Type: Log-Pwr Peak Search
) Trig: Free Run Avg|Hold:>100/100

PNO: Wide
™ #Atten: 30 dB

IFGain:Low

NextPeak

Mkr1 2.455 734 GHz

-5.457 dBm |
[

Next Pk Right
|
Next Pk Left
|

Marker Delta

Mkr—RefLvl

Span 26.00 MHz

Sweep 1.000 ms (1001 pts) _
STATUS

#VBW 300 kHz

802.11n40-2422MHz

(=R

Ref Offset 0.8 dB

EOSBMW Ref 20.00 dBm

Center 242200 GHz
#Res BW 100 kHz

SENSE:INT| |09:59:32 AM Oct 30, 2017

A\.'g= Type: Log-Pwr Peak Search

Avg|Hold:>100/100

1 Trig: Free Run

PNO: Fast )
IFGain:Low #Atten: 30 dB

NextPeak

Mkr1 2.425 740 GHz
-6.701 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Span 55.00 MHz

Sweep 1.000 ms (1001 pts) _
STATUS

#VBW 300 kHz
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802.11n40-2437MHz

' Keysight Spectrum Analyzer - Swept SA

L RE [|500 DC

Marker 1 2.431995000000
NFE

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 100 kHz

IMSG

GHz

SENSE:INT] [10:00:41 AM

Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Mkr1 2.431 995 GHz
-7.830 dBm

Span 55.00 MHz

Sweep 1.000 ms (1001 pts) |

#VBW 300 kHz

| = ==

Peak Search

NextPeak
||
Next Pk Right
|
Next Pk Left
|
Marker Delta
[ |
MKr—CF
|
Mkr—RefLvl

802.11n40-2452MHz

|_ Keysight Spectrum Analyzer - Swept SA

RF | 508 DC

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.45200 GHz
#Res BW 100 kHz

IMSG

Marker 1 2.446995000000 GHz

SENSE:INT| |10:01:10 AM Oct 20, 2017

A\.'g= Type: Log-Pwr

PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Mkr1 2.446 995 GHz
-8.609 dBm

Span 55.00 MHz
#VBW 300 kHz

(=R
NextPeak

Next Pk Right
Eams————
Next Pk Left
||
Marker Delta
E——
Mkr—CF
|
Mkr—RefLvl

Sweep 1.000 ms (1001 pts) _
STATUS

FCC ID: RHTO64
IC: 22870-51064

TTRF15.247-02_V1 © 2017 Intertek



lntertek Test report no. 170601820SHA-001

Total Quality. Assured. Page 36 of 73

6 Emission outside the frequency band
Test result: Pass
6.1 Test limit
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator

shall be at least 30 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power.

6.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

N

Antenna connector

FCC ID: RHTO64
IC: 22870-51064
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6.3 Test procedure and test setup

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas
Guidance” (clause 11.0) for compliance to FCC 47CFR 15.247 requirements.

Reference level measurement

Establish a reference level by using the following procedure:

a) Set instrument center frequency to DTS channel center frequency.
b) Set the span to > 1.5 times the DTS bandwidth.

c) Set the RBW = 100 kHz.

d) Set the VBW > 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum PSD level.

Note that the channel found to contain the maximum PSD level can be used to establish the
reference level.

Emission level measurement

a) Set the center frequency and span to encompass frequency range to be measured.
b) Set the RBW = 100 kHz.

c) Set the VBW > 3 x RBW.

d) Detector = peak.

e) Sweep time = auto couple.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the peak marker function to determine the maximum amplitude level.

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency
band (excluding restricted frequency bands) are attenuated by at least the minimum
requirements specified in 11.1 a) or 11.1 b). Report the three highest emissions relative to
the limit.
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6.4 Test Protocol
Temperature: 25 °C
Relative Humidity: 55 %
Limi
Mode Channel Results ;:1;’;5
L Pass 230
802.11b M Pass >30
H Pass >30
L Pass >30
802.11g M Pass >30
H Pass >30
L Pass >30
802.11n
M P >
(HT20) ass 30
H Pass >30
L Pass >30
802.11n
>
(HT40) M Pass >30
H Pass >30
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Test Plots of Spurious emission:
802.11b-2412MHz

I(ay;lght Spectrum Analyzer - Swept SA =0 ==
| RF [s500 DC SENSE:INT] [ [10:16:07 AM Oc
Marker 3 2.395975000000 GHz ; Avg Type: Log-Pwr
NFE PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB Select Marker

Ref Offset 0.8 dB
10 dBidiv Ref 20.00 dBm

| :
©
3
8 u'

Deilta

I S T
. ----m;:. . .
P T L L. " T Fixed>
e ! A Y I ot s N

i R
Ooff
MKR MODE TRC| SCL )( FUNCTION FUNCTION WIDTH Full"TIDN L ] A [ ——
1 MEEEER 1 912 dBm| | |
2 lIlllg 2.399 190 GHz -43.884 dBm ——_
Bl N 2.395 975 GHz 39598dBm| | [ :
4 N N A BIOBEIESE
5
o I s |
7
s
o L
10 I 1of2
11 I

IMSG STATUS

(=R
Peak Search

|_ Keysight Spectrum Analyzer - Swept SA

SENSE:INT|

Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB

Ref 20.00 dBm . e i |
Next Pk Right
et it
Next Pk Left
 Gtsaihasissinnagisatiesn |

Marker Delta

MKR MODE TRC| SCL Wi FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~

Mkr—RefLvl

More
10f2
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' Keysight Spectrum Analyzer - Swept SA

| = ==

L1

RE [|500 DC

Marker 1 3.812687500000 GHz
NFE

SENSE:INT] |10:08:47 AM Oct 30, 2017

Avg Type: Log-Pwr Peak Search
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

NextPeak

Mkr1 3.812 69 GHz
-54.613 dBm

||
Next Pk Right
|
Next Pk Left
|
Marker Delta
[ |

MKr—CF

_owm~NOOA

= |l

FUNCTION VALUE =

|
Mkr—RefLvl

More
10f2

m

=
7]
o]

_l

|_ Keysight Spect

rum Analyzer - Swept SA

(=R

RF | 508 DC

Marker 1 19.243375000000 GHz

NFE

Ref Offset 0.8 dB
Ref 20.00 dBm

SENSE:INT|

A\.'g= Type: Log-Pwr Peak Search
7 Trig: Free Run Avg|Hold:>100/100

PNO: Fast
™ #Atten: 30 dB

IFGain:Low

NextPeak
i
Next Pk Right
Eams————
Next Pk Left
||
Marker Delta
E——

Mkr—CF

MKR MODE TRC| SCL X Wi FUNCTION FUNCTION WIDTH FUNCTION VALUE =
N 117 19.243375GHz | -52.467 dBm [
2 I
]
i I || MigHCTCH
5 I -
5 e
7 ]
: —
10 ] 1012
11 -t [ 1 B
MSG STATUS
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s Keysight Spectrum Analyzer - Swept SA

L | RE [|500 DC

IFGain:Low

Marker 1 2437320000000 GHz

NFE PNO: Fast

SENSE:INT]

7 Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

Ref Offset 0.8 dB

10 dBidiv~ Ref 20.00 dBm
Log

3

MKR| MODE TRC| SCL X

S oVUENONEWN

= |k

N [1]F] 2.437 320 GHz -0.103 dBm
2.390 940 GHz -59.273 dBm
2.483 605 GHz -60.847 dBm

R FUNCTION

n

FUNCTION WIDTH

FUNCTIONVALUE =~

m

| = == |

Select Marker.

=

(=]

=
|3‘*

)

Delta

Fixed>
|

off
e

Properties»

More
10f2

=
7]
o]

|_ Keysight Spectrum Analyzer - Swept SA
i RFE 509 DC

Marker 1 27.206393575 MHz

IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

PNO: Fast

SENSE:INT|

7 Trig: Free Run
#Atten: 30 dB

A\.'g= Type: Log-Pwr
Avg|Hold:>100/100

MKR MODE TRC| SCL x

Wi
I N [1[f] 27.21 MHz -53.297dBm| |
2

FUNCTION

FUNCTION WIDTH

(=R
Peak Search

NextPeak
||
Next Pk Right
|
Next Pk Left
|

Marker Delta

Mkr—RefLvl

More
10f2
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I(a'yslght Spectrum Analyzer - Swept SA (===
[ RF [500 DC SENSE:INT] [ [10:21:00 AM Oct 30, 2017 PO
Marker 13. 780250000000 GHz . Avg Type: Log-Pwr
PNO: Fast Trig: Free Run Avg|Hold:>100/100
+
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm [ |
Next Pk Right
|
Next PK Left
||
Marker Delta

MKr—CF

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =

N |16 T T T e e | |
2 I
MKkr—RefLvl

More
10f2

_l

|_ Keysight Spectrum Analyzer - Swept SA =
RF [ 508 DC SENSE:INT]| T e
Marker 1 23.941750000000 GHz . Avg Type: Log-Pwr
NFE PNO: Fast ) 179: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
EO dBidiv Ref 20.00 dBm - ||
og
Next Pk Right
||
Next Pk Left
||
Marker Delta
||
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE = =
£ I I O YT Y= Y S ——
--=__—
3 1
2 Mkr—RefLvl
5 I E
¢ . |
7
: I
o I More
10 N 10f2
11
MSG STATUS
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802.11b-2462MHz

I(a'yslght Spectrum Analyzer - Swept SA =N =
| RF |50 DC SENSE:INT] | |ID:24JDE Al Peak Search
Marker 3 2.483590000000 GHz . Avg Type: Log-Pwr
NFE PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
10 dBidiv Ref 20.00 dBm - _I
Next Pk Right
|
Next PK Left
||
Marker Delta
|
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE = =
YT T T T e e | |
[ 2382325GHz| 53264 dBm
| 55.624dBm|
2.483 590 GHz -55.624 dBm MKr—RefLvI
= e |
1 I 10f2
1 — "
MSG STATUS |

[ ][-
Peak Search

|_ Keysight Spectrum Analyzer - Swept SA
RE [500 DC SENSE:INT]
Marker 1 27.263893350 MHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset0.8 dB
Ref 20.00 dBm : |
Next Pk Right
e
Next Pk Left
|

Marker Delta

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

N 117 e SiresdEm e e —
2
Mkr—RefLvl

More
10f2
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I(a'yslght Spectrum Analyzer - Swept SA ===
[’ _[s00 oC SENSE:INT] [ [10:25:15 AMQct 30, 2017
. il oy = i
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset0.8 dB
Ref 20.00 dBm ]
[ [ T T T T T T ]
I Next Pk Right
I I ——
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] Next Pk Left
A N |
EEEE
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e el IR
T
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N |16 T T e e | |
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|_ Keysight Spectrum Analyzer - Swept SA =R =R

RF | 500 DC SENSE:INT| |
: = 5 Peak S h

Marker 1 22.303000000000 GHz ] Avg Type: Log-Pwr S
NFE PNO: Fast ) 1rig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB
10 deidiv Ref 20.00 dBm . e —
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Next Pk Right
| e
Next Pk Left
[ |
Marker Delta
|
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=
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©
(2]
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' Keysight Spectrum Analyzer - Swept SA

L | RF [s500 DC SENSE:INT|

Marker 2 2.399950000000 GHz
NFE

PNO: Fast (, 1rig:FreeRun

IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

| = | |

Ref Offset 0.8 dB
Ref 20.00 dBm

#VBW 300 kHz

Mkr2 2.399 950 GHz

-41.208 dBm
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= |l
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Select Marker.
2)
||
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Fixedl>

2

Properties >

More
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MSG

|_ Keysight Spectrum Analyzer - Swept SA

===

RF | 50Q DC SENSE:INT|

|10:29:40 AM Oc

Marker 1 39.971343625 MHz

NFE PNO: Fast ) 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

e

A\.'g= Type: Log-Pwr
Avg|Hold:>100/100
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I(ay;lght Spectrum Analyzer - Swept SA (== =T
| RF [s00 DC SENSE:INT]| | |JD 30:10 AM Oct 30, 2017 Peak S h
Marker 13, 688187500000 GHz ] Avg Type: Log-Pwr o
NF PNO: Fast Trig: Free Run Avg|Hold:>100/100
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|_ Keysight Spectrum Analyzer - Swept SA =R =R
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802.11g-2437MHz

I(ay;lght Spectrum Analyzer - Swept SA ===
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Lo | & =5
Peak Search

I(a'yslght Spectrum Analyzer - Swept SA
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802.11g-2462MHz
I(ay;lght Spectrum Analyzer - Swept SA ===
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' Keysight Spectrum Analyzer - Swept SA = =
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802.11n20-2412MHz

I(ay;lght Spectrum Analyzer - Swept SA ===
[ RE__[500 o0C SENSE:INT] I
Marker 2 2.399875000000 GHz ) Avg Type: Log-Pwr
NFE PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB Select Marker
>
Ref Offset 0.8 dB 2
10 dBidiv. Ref 20.00 dBm | S—
Normal
s
Deilta
—
Fixedl>
T
Off
MKR| MODE TRC| 5CL| X FUNCTION | FUNCTION WIDTH Furrmu ALUE - | ]
gl N [1[f[] 2405730 GHz| -2, sso dBm| [ 0] |
2 EERES 2.399 875 GHz -40.485 dBm ——_
3 I I A i
| Properties»
| 3
6 I [
7
Y |
o I
10 I
11 Y A

=R
Peak Search

|_ Keysight SpEEtrum Ana\yzer SweptSA

SENSE:INT]
Marker 1 2. 194315413550 GHz . Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB
10 dBidiv  Ref 20.00 dBm . e ——
Lo 9
Next Pk Right
[EEE————
Next Pk Left
| i |

Marker Delta
e

#VBW 300 kHz : Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
T T T T e | 0 |
2 R i E—
3
4 - Mkr—RefLvl
5
& I |
7
s N
o Mo
10 I 1o0f2
11 R
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' Keysight Spectrum Analyzer - Swept SA ===
Lx! | RF |soq bC SENSE:INT]| | Peak S h
Marker 1 3.792062500000 GHz . Avg Type: Log-Pwr Ll
NFE PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB Mkr1 3.792 06 GHz
Ref 20.00 dBm -52.060 dBm e |
Next Pk Right
| |
Next Pk Left
sl
Marker Delta
||
MKr—CF
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
N [1[f] 3.792 06 GHz 52.060dBm| | |
2 | I N I e B
H | Mkr—RefLvi
5 I E
6 H. i i |
7
.
10 I 10f2
11 S ) S - _l
4 r
MSG STATUS

|_ Keysight Spectrum Analyzer - Swept SA

===

RF [500 DC

NFE

Ref Offset 0.8 dB
Ref 20.00 dBm

Marker 1 23.661625000000 GHz
PNO: Fast

IFGain:Low

SENSE:INT|

|10:51:42 AM Oc

7 Trig: Free Run

#Atten: 30 dB

A\.'g= Type: Log-Pwr Peak Search

Avg[Hold:>100/100

NextPeak

||
Next Pk Right
e
Next Pk Left
| |
Marker Delta
ism———

Mkr—CF

MKR MODE TRC| SCL X

SOV ~NDO AW

o |

U N [1[f]  23.661625GHz]|
2 [N T N
I

Y
-51.705 dBm
I

FUNCTION FUNCTION WIDTH

| |
Mkr—RefLvl

More
10f2
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802.11n20-2437MHz

| = =

Kay;lght Spectrum Analyzer - Swept SA
[ RE___[500 DC SENSE:INT]

Marker 3 2.483940000000 GHz , Avg Type: Log-Pwr AL,
NFE PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
10 dBidiv. Ref 20.00 dBm P
Next Pk Right
| |
Next Pk Left
sl
Marker Delta
| e |
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUIJ"T\DN WIDTH FUII"TIDN JALUE =
[ N [1]F] 2441 980 GHz -471: dBm|[ | [ |
P N [1[f] 2.399 895 GHz -54.426 dBm ——_
| 2483040GHz| 53136dBm| | | |
N[ 1] F | 2.483 940 GHz 53.135 dBm MKr—_RefLvI
4+ I B A
5 I E
6 I | |
7
¢ I
o I
10 I
11 I )

(=R
Peak Search

|_ Keysight Spectrum Analyzer - Swept SA

SENSE:INT|

Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB

Ref 20.00 dBm . e i |
Next Pk Right
et it
Next Pk Left
 Gtsaihasissinnagisatiesn |

Marker Delta

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

N 117 AT Sl dEm e ——
2 [ I IS B
Mkr—RefLvl

More
10f2
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I(ay;lght Spectrum Analyzer - Swept SA ===
| RF [s00 DC SENSE:INT]| | |JD 54:28 AM Oct 30, 2017 Peak S h
Marker 19, 747812500000 GHz ] Avg Type: Log-Pwr Ll
NE PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Ref Offset 0.5 dB Mkr1 9.747 81 GHZ Next Peals
Ref 20.00 dBm -52.051 dBm e |
Next Pk Right
|
Next Pk Left
|
Marker Delta
|
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
© T 7 YT T E— |
2 I i S E—
4+ MKr—RefLvl
5
¢ . |
7
s N
o More
10 I 10of2
11 I
MSG STATUS 4'

|_ Keysight Spectrum Analyzer - Swept SA

===

SENSE:INT|

7 Trig: Free Run

A\.'g= Type: Log-Pwr Peak Search

Avg[Hold:>100/100

NFE PNO: Fast
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
10 ngdw Ref 20.00 dBm |
Next Pk Right
||
Next Pk Left
||
Marker Delta
||
Mkr—CF
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =
N | 17| vassorooerz) 50515 a8 T s |
2 --=__—
4N Mkr—RefLvl
5 I E
¢ I ||
7
s I
9 I More
10 N 10f2
11
1 » _
MSG STATUS 4'
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802.11n20-2462MHz

I(ay;lght Spectrum Analyzer - Swept SA ===
| RF [so0 DC SENSE:INT]| | Peak S h
Marker 4 2.483610000000 GHz ) Avg Type: Log-Pwr e
NFE PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB Mkr4 2.483 610 GHz
Eo dBidiv. Ref 20.00 dBm -51.568 dBm F——
Next Pk Right
|
Next Pk Left
||
Marker Delta
it |
MKr—CF
MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUII"TIDN JALUE =
£ 2455720 GHz| T T —— |
2.399 890 GHz 61.238 dBm ——_
| 2383500GHz|  -64.146dBm| |
2483610 GHz| 515668 dBm Mkr—RefLvl
- 1 =
I A —
1 I A 1 of 2
1 [ 1 _|
MSG STATUS

(=R
Peak Search

|_ Keysight Spectrum Analyzer - Swept SA
RFE 509 DC

SENSE:INT|

Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB

Ref 20.00 dBm . e i |
Next Pk Right
et it
Next Pk Left
 Gtsaihasissinnagisatiesn |

Marker Delta

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

YT T T | |
2
Mkr—RefLvl

More
10f2
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I(ay;lght Spectrum Analyzer - Swept SA ===
| RF [s00 DC SENSE:INT]| | |JD 58:51 AMOct 30, 2017 Peak S h
Marker 12 508812500000 GHz ] Avg Type: Log-Pwr Ll
NE PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Ref Offset 0.5 dB Mkr1 2.508 81 GHZ Next Peals
Ref 20.00 dBm -52.921 dBm e |
Next Pk Right
|
Next Pk Left
|
Marker Delta
|
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
| T YT VYT E— |
2 I i S E—
4+ MKr—RefLvl
5
¢ . |
7
s N
o More
10 I 10of2
11 I
MSG STATUS 4'

|_ Keysight Spectrum Analyzer - Swept SA

(=R

SENSE:INT|

A\.'g= Type: Log-Pwr
Avg|Hold:>100/100

7 Trig: Free Run
#Atten: 30 dB

NFE PNO: Fast (.

IFGain:Low

Ref Offset 0.8 dB

EO ngdIV Ref 20.00 dBm

Peak Search

NextPeak
i
Next Pk Right
Eams————
Next Pk Left
||
Marker Delta
E——

Mkr—CF

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH

SowVwENONAWN

o |

I N [1[f] 22. 711 375 GHz 51, 760 éBm| [ 000 000000
I

FUNCTION VALUE =~

Mkr—RefLvl

More
10f2

=
7z}
©
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802.11n40-2422MHz
I(ay;lght Spectrum Analyzer - Swept SA (== =T
| RF |soq bC SENSE:INT] | |ll 03:51 AM Oct 30, 2017
Marker 22 396990000000 GHz ) Avg Type: Log-Pwr
NF PNO: Fast Trig: Free Run Avg|Hold:>100/100
G
IFGain:Low #Atten: 30 dB SelectMarker
»
Ref Offset 0.8 dB 2
Ref 20.00 dBm EEmE——
Normal
s
Delta
e
Fixed!>
|
Off
MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE  « | S
fl N [1[f[ 2425725 GHz| -6241 dBm| [ T e |
Pl N [ 1] f| 2.396 990 GHz 3785dBm| | [
3 -~ ] .
| Properties»
5 I E
6 I ||
7
¢ I
o More
10 I 10of2
= —
MSG STATUS

|_ Keysight Spectrum Analyzer - Swept SA

(=R

SENSE:INT|

NFE PNO: Fast (.

IFGain:Low

Ref Offset 0.8 dB

EO ngdIV Ref 20.00 dBm

7 Trig: Free Run

A\.'g= Type: Log-Pwr Peak Search

Avg|Hold:>100/100
#Atten: 30 dB

NextPeak
i
Next Pk Right
Eams————
Next Pk Left
||
Marker Delta
E——

Mkr—CF

MKR MODE TRC| SCL

SowVwENONAWN

o |

4 N [1]f] 27.15 MHz -51. 749 @8m | [ ]

FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

Mkr—RefLvl

More
10f2

=
7z}
©
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I(a'yslght Spectrum Analyzer - Swept SA (===
[ RF [500 DC SENSE:INT] [ [11:05:31 AM Oct 30, 2017 PO
Marker 13. 765437500000 GHz . Avg Type: Log-Pwr
PNO: Fast Trig: Free Run Avg|Hold:>100/100
+
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm |
Next Pk Right
|
Next Pk Left
[
Marker Delta

MKr—CF

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =

N |16 T T | |
2 I
MKkr—RefLvl

More
10f2

_l

|_ Keysight Spectrum Analyzer - Swept SA =R =R
RF | 50Q DC SENSE:INT]| s—
Marker 1 24.072250000000 GHz . Avg Type: Log-Pwr
NFE PNO: Fast ) 179: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Ref Offset 0.5 dB Mkr1 24.072 250 GHZ NEMFeax
10 gBIdlv Ref 20.00 dBm -51.595 dBm —
Next Pk Right
[ |
Next Pk Left
|
Marker Delta
E |
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
| T e e e | |
2 [ I I I IR I
3- — Mkr—RefLvl
5
6 . |
7
5 - More
10 I 10f2
11 R
4 » _
MSG STATUS 4'
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802.11n40-2437MHz

Lo | e [
Peak Search

I(a'yslght Spectrum Analyzer - Swept SA
| RF [|500 DC SENSE:INT] | [11:08:23 A
Marker 3 2.483595000000 GHz . Avg Type: Log-Pwr
NFE PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB Mkr3 2.483 595 GHz

Eo dBidiv.__ Ref 20.00 dBm -51.349 dBm F——
o Next Pk Right
s v |
Next Pk Left
||

Marker Delta

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

Mkr—RefLvl

More
10f2

[ ][-
Peak Search

m

= |k

=
&
8
@
ES
2
&

|_ Keysight Spectrum Analyzer - Swept SA
RE [500 DC SENSE:INT]
Marker 1 27.263893350 MHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset0.8 dB
Ref 20.00 dBm : |
Next Pk Right
=
Next Pk Left
|

Marker Delta

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

N 117 e S rdEm e —
2 [ I FRS B
Mkr—RefLvl

More
10f2
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I(a'yslght Spectrum Analyzer - Swept SA

| = ==

RE [|500 DC

SENSE:INT]

[11:10:11 AMOct 30, 2017

Marker 19. 748000000000 GHz

PNO: Fast )
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr Peak Search

AvglHold:>100/100

Ref Offset 0.8 dB
Ref 20.00 dBm

NextPeak

Mkr1 9.748 00 GHz
-51.660 dBm

||
Next Pk Right
|
Next Pk Left
|
Marker Delta
[ |

MKr—CF

Y
9 748 00 GHz -61.660 dBm

CL
I
I
L |

FUNCTION FUNCTION WIDTH FUNCTION VALUE =

|
Mkr—RefLvl

More
10f2

m

|_ Keysight Spectrum Analyzer - Swept SA

RF | 50 Q

DC

SENSE:INT|

=== |

E Peak Search

A\.'g= Type: Log-Pwr

Marker 1 24.032125000000 GHz _
NFE PNO: Fast ) 179: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset0.8 dB
10 gBIdlv Ref 20.00 dBm |
Next Pk Right
||
Next Pk Left
| Bstiniimiina sassmiio |
Marker Delta
e |
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
T 7Y X YT T — (||
2 --=_——
. ]
2 Mkr—RefLvl
5
6 I ||
7
|
o I More
10 I 10f2
b — _l
: ;
MSG STATUS
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Kay;lght Spectrum Analyzer - Swept SA

I3 [500 DC SENSE:INT]

Avg Type: Log-Pwr

| = =

Marker 3 2.483855000000 GHz , AL,
NFE PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
10 dBidiv  Ref 20.00 dBm P
Log
Next Pk Right
|
Next Pk Left
||
Marker Delta
it |
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUII"TIDN JALUE =
© T 77 T Y Y E— (|
| 2.399755CGHz| 56.373 dBm ——_
| 2483866GHz|  -50638dBm| | | ]
| f | 2.483 855 GHz -50.638 dBm MKr—_RefLvI
|
More
1 10f2
1
, -
MSG STATUS

|_ Keysight Spectrum Analyzer - Swept SA

SENSE:INT|

A\.'g= Type: Log-Pwr
7 Trig: Free Run Avg|Hold:>100/100

PNO: Fast
™ #Atten: 30 dB

IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

FUNCTION VALUE =~

FUNCTION

FUNCTION WIDTH

(=R
Peak Search

NextPeak
||
Next Pk Right
|
Next Pk Left
|

Marker Delta

Mkr—RefLvl

More
10f2
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I(ay;lght Spectrum Analyzer - Swept SA ===
| RF [s00 DC SENSE:INT]| | |ll 13:41 AMOct 30, 2017 Peak S h
Marker 19, 808000000000 GHz ] Avg Type: Log-Pwr Ll
NE PNO: Fast Trig: Free Run Avg|Hold:>100/100
we)
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offcet 0.8 dB Mkr1 9.808 00 GHZ
Ref 20.00 dBm -51.504 dBm e |
Next Pk Right
|
Next Pk Left
|
Marker Delta
|
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 EENEE T T e e e | 0 |
2 | ) N I
H | Mkr—RefLvl
5 I
6 . T |
7
s N
o More
10 I
11 I L |
MSG

|_ Keysight Spectrum Analyzer - Swept SA =
SENSE:INT| RLE R
Avg Type: Log-Pwr Peak Search
NFE PNO: Fast ) Trig: Free Run Avg|Hold:>100/100 M
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.6 dB
10 dBidiv. Ref 20.00 dBm . |
og
Next Pk Right
|
Next Pk Left
| s |
Marker Delta
|
Mkr—CF
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =
N 11 T e e | 0 |
--=__—
|
4N Mkr—RefLvl
5 I =
5 . EeE—|
7
s I
o I More
10 N 10f2
11 I
: il e
MSG STATUS 4'
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7 Radiated Emissions
Test result: Pass

7.1 Test limit

The radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a) showed as below:

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30~ 88 100 3
88~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

7.2 Test Configuration

_M VVVVVVVVVVV -
i =
>> EUT -
>> ™~ Antenna mast Turn Table <

Test receiver

FCC ID: RHTO64

IC: 22870-51064
TTRF15.247-02_V1 © 2017 Intertek



Intertek Test report no. 170601820SHA-001

Total Quality. Assured. Page 64 of 73

7.3 Test procedure and test setup

The measurement was applied in a semi-anechoic chamber. While testing for spurious emission
higher than 1GHz, if applied, the pre-amplifier would be equipped just at the output terminal of
the antenna.

Tabletop devices shall be placed on a nonconducting platform with nominal top surface
dimensions 1 m by 1.5 m. For emissions testing at or below 1 GHz, the table height shall be 80
cm above the reference ground plane. For emission measurements above 1 GHz, the table
height shall be 1.5 m.

The turntable rotated 360 degrees to determine the position of the maximum emission level.
The EUT was set 3 meters away from the receiving antenna which was mounted on an antenna
mast. The antenna moved up and down between from 1meter to 4 meters to find out the
maximum emission level.

The EUT was tested according to DTS test procedure of KDB558074 D01 DTS “Meas Guidance”
for compliance to FCC 47CFR 15.247 requirements.

The radiated emission was measured using the Spectrum Analyzer with the resolutions
bandwidth set as:

RBW =300 Hz, VBW =1 kHz (9 kHz~150 kHz);

RBW = 10 kHz, VBW = 30 kHz (150 kHz~30MHz);

RBW =100 kHz, VBW = 300 kHz (30MHz~1GHz for PK)
RBW = 1MHz, VBW = 3MHz (>1GHz for PK);

Remark:

1. Factor= Antenna Factor + Cable Loss (-Amplifier, is employed)

2. Measured level= Original Receiver Reading + Factor

3. Margin = Limit — Measured level

4. If the PK measured level is lower than AV limit, the AV test can be elided.

Example:

Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,

Gain of Preamplifier = 32.00dB, Original Receiver Reading = 10dBuV.

Then Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m;

Measured level = 10dBuV + 0.20dB/m = 10.20dBuV/m

Assuming limit = 54dBuV/m,

Measured level = 10.20dBuV/m, then Margin = 54 - 10.20 = 43.80dBuV/m.
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7.4 Test Protocol
Temperature: 25°C

Relative Humidity: 55 %

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

The worst waveform from 30MHz to 1000MHz is listed as below:

Horizontal

Level [dB#E / m ]
80

—1

TOO0OM
Frequency

200M

[ Hz]

300M SOO0OM 700M 14

_red
pr e

o P

Vertical

FeH

St renat h o P

Level [ dB#g / m ]
80

70M

100M
Frequency

200M

[ Hz]

300M SOOM /700M 143

d
e

ofial

hi| eXe}
JAINN
K <
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Test data 30MHz~1GHz:
. Frequency Measured level Limits Margin
Polarization (MHz) (dBLV/m) (dBpV/m) (dB) Detector

30.00 21.5 40.0 18.5 PK
66.93 16.0 40.0 24.0 PK
119.41 28.0 43.5 15.5 PK
133.02 28.8 43.5 14.7 PK

H 204.94 26.8 43.5 16.7 PK
274.92 30.1 46.0 15.9 PK
432.38 30.9 46.0 15.1 PK
570.40 28.1 46.0 17.9 PK
939.73 31.2 46.0 14.8 PK
31.94 323 40.0 7.7 PK
43.60 30.0 40.0 10.0 PK
82.48 26.9 40.0 13.1 PK
86.37 25.4 40.0 14.6 PK

Y 133.02 28.3 43.5 15.2 PK
173.84 23.6 43,5 19.9 PK
263.26 26.0 46.0 20.0 PK
492.64 335 46.0 12.5 PK
541.24 34.1 46.0 11.9 PK
916.41 314 46.0 14.6 PK

Note: The worst test result (30MHz to 1GHz) of 802.11g channel H (2462MHz) was chosen to
list in the report as representative.
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Test result above 1GHz:
The emission was conducted from 1GHz to 25GHz.
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802.11b:
ol e Lored Il el et W e
(dBuV/m) | (dBuV)
H 2390.00 54.50 23.30 -19.5 74.00 31.20 PK
H 2390.00 46.70 15.50 -7.3 54.00 31.20 AV
) \" 4824.00 50.90 48.20 -23.1 74.00 2.70 PK
\" 4824.00 42.30 39.60 -11.7 54.00 2.70 AV
\" 4874.00 51.20 48.53 -22.8 74.00 2.67 PK
M \" 4874.00 43.60 40.92 -10.4 54.00 2.67 AV
\" 2483.50 56.40 25.21 -17.6 74.00 31.19 PK
\" 2483.50 48.10 16.91 -59 54.00 31.19 AV
" \" 4924.00 52.70 49.93 -21.3 74.00 2.77 PK
Y 4924.00 45.40 42.63 -8.6 54.00 2.77 AV
802.11g:
CH | Antenna Frequency Mf:::lre R:S:g Over Limit  Limit Factor Type
(MHz) (dBuv/m) | (dBuv) (dB) | (dBuV/m) | (dB)
Vv 2390.00 49.50 18.30 -24.5 74.00 31.20 PK
Vv 2390.00 42.70 11.50 -11.3 54.00 31.20 AV
) Vv 4824.00 48.20 45.50 -25.8 74.00 2.70 PK
v 4824.00 38.90 36.20 -15.1 54.00 2.70 AV
\" 4874.00 50.10 47.43 -23.9 74.00 2.67 PK
M v 4874.00 41.80 39.12 -12.2 54.00 2.67 AV
v 2483.50 54.80 23.61 -19.2 74.00 31.19 PK
\Y% 2483.50 45.30 14.11 -8.7 54.00 31.19 AV
" \Y% 4924.00 49.30 46.53 -24.7 74.00 2.77 PK
\Y% 4924.00 42.60 39.83 -11.4 54.00 2.77 AV
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802.11n (HT20):
ol e Lored Il el et W e
(dBuV/m) | (dBuV)
\Y 2390.00 55.70 24.50 -18.30 74.00 31.20 PK
\Y 2390.00 48.30 17.10 -5.70 54.00 31.20 AV
) \Y 4824.00 52.60 49.90 -21.40 74.00 2.70 PK
\" 4824.00 45.30 42.60 -8.70 54.00 2.70 AV
\" 4874.00 53.20 50.53 -20.80 74.00 2.67 PK
M \" 4874.00 44.60 41.93 -9.40 54.00 2.67 AV
\Y 2483.50 57.80 26.61 -16.20 74.00 31.19 PK
\Y 2483.50 50.20 19.01 -3.80 54.00 31.19 AV
" \" 4924.00 54.70 51.93 -19.30 74.00 2.77 PK
\" 4924.00 46.10 43.33 -7.90 54.00 2.77 AV
802.11n (HT40):
a0 o] S i | e T e
(dBuV/m) | (dBuV)
\Y 2390.00 51.10 19.90 -22.90 74.00 31.20 PK
\Y 2390.00 43.40 12.20 -10.60 54.00 31.20 AV
) \Y 4824.00 51.90 49.20 -22.10 74.00 2.70 PK
\Y 4824.00 44.70 42.00 -9.30 54.00 2.70 AV
\Y 4874.00 52.60 49.93 -21.40 74.00 2.67 PK
v \Y% 4874.00 42.70 40.03 -11.30 54.00 2.67 AV
\Y% 2483.50 54.50 23.31 -19.50 74.00 31.19 PK
\Y% 2483.50 46.70 15.51 -7.30 54.00 31.19 AV
" \Y% 4924.00 52.80 50.03 -21.20 74.00 2.77 PK
\Y% 4924.00 44.20 41.43 -9.80 54.00 2.77 AV
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8 Power line conducted emission

Test result: Pass

8.1 Limit
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Conducted Limit (dBuV)

Frequency of Emission (MHz)

QP AV

0.15-0.5 66 to 56* 56 to 46 *
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

8.2 Test configuration

PTTTTTTTTTTT EUT
' Peripheral |
i devices .

LISN

_____________

EMI receiver

|Z| For table top equipment, wooden support is 0.8m height table

|:| For floor standing equipment, wooden support is 0.1m height rack.
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8.3 Test procedure and test set up

Measured levels of ac power-line conducted emission shall be the emission voltages from the
voltage probe, where permitted, or across the 50 Q LISN port (to which the EUT is connected),
where permitted, terminated into a 50 Q measuring instrument. All emission voltage and
current measurements shall be made on each current-carrying conductor at the plug end of the
EUT power cord by the use of mating plugs and receptacles on the LISN, if used. Equipment
shall be tested with power cords that are normally supplied or recommended by the
manufacturer and that have electrical and shielding characteristics that are the same as those
cords normally supplied or recommended by the manufacturer. For those measurements using
a LISN, the 50 Q measuring port is terminated by a measuring instrument having 50 Q input
impedance. All other ports are terminated in 50 Q loads.

Tabletop devices shall be placed on a platform of nominal size 1 m by 1.5 m, raised 80 cm above
the reference ground plane. The vertical conducting plane or wall of an RF-shielded (screened)
room shall be located 40 cm to the rear of the EUT. Floor-standing devices shall be placed either
directly on the reference ground-plane or on insulating material as described in ANSI C63.4. All
other surfaces of tabletop or floor-standing EUTs shall be at least 80 cm from any other
grounded conducting surface, including the case or cases of one or more LISNs.

The bandwidth of the test receiver is set at 9 kHz.
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8.4 Test protocol
Temperature: 25°C
Relative Humidity: 55 %

a0

Test Data:

Frequency Quasi-peak Average
(MHz2) level Limit Margin level limit Margin
dB(pV) dB(uVv) (dB) dB(pVv) dB(uVv) (dB)

0.16 * 65.3 * * 55.3 *
0.25 * 61.9 * * 51.9 *
0.60 * 56.0 * * 46.0 *
4.29 * 56.0 * * 46.0 *
10.45 * 60.0 * * 50.0 *
19.40 * 60.0 * * 50.0 *

Note: *means margin is more than 10dB.
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g0

60

40 -

M0 ol

015 1.0 100 MHZSD.E
Test Data:
Frequency Quasi-peak Average
(MHz2) level Limit Margin level limit Margin
dB(pV) dB(pVv) (dB) dB(pVv) dB(pV) (dB)

0.16 * 65.2 * * 55.2 *
0.25 * 61.8 * * 51.8 *
0.95 * 56.0 * * 46.0 *
4.14 * 56.0 * * 46.0 *
10.32 * 60.0 * * 50.0 *
19.24 * 60.0 * * 50.0 *

Note: *means margin is more than 10dB.
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9 Antenna Requirement

An intentional radiator shall be designed to ensure that no antenna other than that furnished
by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section. The manufacturer may
design the unit so that a broken antenna can be replaced by the user, but the use of a standard
antenna jack or electrical connector is prohibited.

The manufacturer used a PCB antenna, so fulfill this requirement.
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