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FCC ID: 2AFVJC0O9200

1. General Information

1.1 Applicant Information

Applicant

Name of contact :
Tel
Fax

Manufacturer :

VENOM COMMUNICATIONS LTD.

Solution House, Sandon Road, Therfield, Hertfondsi$G8
9RE,UK

Kiki Luo

VENOM COMMUNICATIONS LTD.

Solution House, Sandon Road, Therfield, Hertfondsi$G8
9RE,UK

1.2 Identification of the EUT

Equipment :
Type/model :

FCC ID
Description of EUT

Rating :

Category of EUT :
EUT type :

Sample received date

Date of test :

Bluetooth Speaker
C09200, C0O9201

2AFVJC0O9200

The EUT is a speaker which supports BT4.1 functol( BR

& EDR), and both models are same except the endosu
picture. We tested C0O9200 and listed the BT Base Rad
EDR results in this report.

DC 5V

Class B

X Table top_| Floor standing
May 25, 2017

Jun 16, 2017
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1.3 Technical specification
Operation Frequency Band: 2402 - 248zM
Protocol: BT 4.1 (BR+EDR)
Modulation: FSK, n /4 DQPSK, 8DPSK
-

: e P

: w i o
Technology: G T e

GFSK is different fromn /4ADQPSK and 8DPSK.
8DPSK is similar withm /4ADQPSK but more complex,
and with a bigger data rate. So all the tests exmaput
power, occupied bandwidth, dwell time and number of
hopping frequencies were performed with GFSK
modulation and 8DPSK modulation for representative.

Antenna Designation: PCBeania
Gain of Antenna: aBi
Channel Description: There &9 channels in all. The designed channel
spacing is 1IMHz.
Channel Frequency
Identifier (MH2z)
low 2402
middle 2441
high 2480

Antenna Requirement: An intentional radiator shall be designed to easghat no antenna
other than that furnished by the responsible pairgll be used with the device. The use of a
permanently attached antenna or of an antennai$ieata unique coupling to the intentional
radiator shall be considered sufficient to complthwhe provisions of this section. The
manufacturer may design the unit so that a brokéenaa can be replaced by the user, but
the use of a standard antenna jack or electrical@ctor is prohibited.

The manufacturer used a PCB antenna, so fulfill thisrequirement.
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1.4 Mode of operation duringthetest / Test peripherals used

While testing the transmitter mode of the EUT, ititernal modulation is applied.
All the functions of the host device except the lBddule were set on stand-by mode.

The test setting software is offered by the martofgc The pre-scan for the conducted power
with all rates in each modulation and bands wad,umaed the worst case was found and used
in all test cases.

The EUT is a handheld device, so three axes (%) Yvere observed while the test receiver
worked as “max hold” continuously and the highesiding (X axis)among the whole test
procedure was recorded.

Radiated test mode:
Mode 1: EUT transmitted signal with BT antenna;

Conducted test mode:
Mode 2: EUT transmitted signal from BT RF port ceated to SPA directly;

The worst case modulation configuration:
Worst Modulation Used for Confor mance Testing

Bluetooth
Mode Data Rate Packet Type Worst Mode
FSK BR-1M DH1,DH3.DH
GFS bps DH3DHS | o 1Mbps DHS
7/4 DQPSK | EDR-2Mbps | 2DH1,2DH3,2DHS| EDR-2Mbps 2DH5
EDR-3Mbps 3DH5
8DPSK EDR-3Mbps | 3DH1,3DH3,3DH5 PS

Note: The BR-1Mbps 3DH5 mode was chosen for ramhagimission bellow
1GHz and Conducted emission testing as represeaiatihis report.

Test Peripherals:
Equipment Brand Name Model Note

Notebook HP 6470b

Note: The accessories are used for configuratidynamd not used during test.
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2. Test Specification

2.1 Instrument list

FCC ID: 2AFVJC0O9200

Selected Equipment Type Manu Internal po.  CaleDat Due date
X PXA Analyzer N9030A Agilent EC5338 2017/3/4 2018/3
Vector SG N5182B Agilent EC5175 2017/3/4 2018/3
X Power sensor U2021XA Agilent EC5338{1 2017/3(4 28/
MXG Analog SG N5181A Agilent | EC5338-2| 2017/3/4 2018/3/3
Power meter N1911A/N1921A Agilent EC4319 2017/4/1L02018/4/9
X EMI Receiver ESCS 30 R&S EC 2107 2016/10{20 201714
A.M.N. ESH2-Z5 R&S EC 3119| 2016/12/16 2017/12
X [.S.N. FCC-TLISN-T8-02 FCC EC3756 2017/2/116  2018#
X EMI chamber 3m Albatross  EC 304¢ 2017/545 2018/5
Test Receiver ESIB 26 R&S EC 304% 2016/10{20 20114
X Test Receiver ESCI 7 R&S EC4501 2017/2/p4  2018/2
Bilog Antenna CBL 6112D TESEQ EC 4206 2017/5/80 &BR9
Horn antenna HF 906 R&S EC 3049 2016/9/11  2017/9
X Horn antenna HAP18-26W TOYO EC 4792t3 2017/6/12 02821
Pre-amplifier Pre-amp 18 R&S EC 5262 2017/5/p4 2073
X Pre-amplifier Tpa0118-40 R&S EC 4792{2 2017/4/11 1&0/10
X Shielded room - Zhongyt EC 283§ 2017/119 2018/1

2.2 Test Standard

47CFR Part 15 (2016)

ANSI C63.10 (2013)

DA 00-705

Page 8 of 68
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2.3 Test Summary

FCC ID: 2AFVJC0O9200

Thisreport appliesto tested sampleonly. Thisreport shall not bereproduced in part
without written approval of Intertek Testing Service Shanghai Limited.

TEST ITEM FCC REFERANCE IC REFEREH RESULT
20 dB Bandwidth 15.247(a)(1) Tested
Carrier Frequency Separation 15.247(a)(1) Pass
Output power 15.247(b)(1) Pass
Radiated Spurious Emissions 15.205 & 15.209 Pass
Conducted Spurious Emissions 15.247(d) Pass
& Band Edge
Power line conducted emission 15.207 NA
Number of Hopping Frequencies 15.247(a)(1)(iii s¥a
Dwell time 15.247(a)(1)(iii) Pass
Occupied bandwidth - NA
Spurious emission for receiver 15B NA

Notes: 1. NA =Not Applicable

2: This report is for the exclusive w$dntertek's Client and is provided pursuant to
the agreement between Intertek and its Clientrtiekts responsibility and liability are
limited to the terms and conditions of the agreamiatertek assumes no liability to any
party, other than to the Client in accordance wh#hagreement, for any loss, expense or
damage occasioned by the use of this report. Gelylient is authorized to permit copying
or distribution of this report and then only in éstirety. Any use of the Intertek name or one
of its marks for the sale or advertisement of #stedd material, product or service must first
be approved in writing by Intertek. The observatiand test results in this report are relevant
only to the sample tested. This report by itseginot imply that the material, product, or
service is or has ever been under an Intertekfication program.
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2.4 Frequency Hopping System Requirement
Test Requirement: Section 15.247 (a)(1), (), (h) requirement:

The system shall hop to channel frequencies tleaselected at the system hopping rate from a
Pseudorandom ordered list of hopping frequenciashBrequency must be used equally on the
average by each transmitter. The system receietklisave input bandwidths that match the
hopping channel bandwidths of their correspondiagdmitters and shall shift frequencies in
synchronization with the transmitted signals.

Frequency hopping spread spectrum systems areauited to employ all available hopping
channels during each transmission. However, thiesysconsisting of both the transmitter and the
receiver, must be designed to comply with all & tegulations in this section should the transmitte
be presented with a continuous data (or informastream. In addition, a system employing short
transmission bursts must comply with the definitidra frequency hopping system and must
distribute its transmissions over the minimum nurmddehopping channels specified in this section.

The incorporation of intelligence within a frequgriwpping spread spectrum system that permits the
system to recognize other users within the spectrandg so that it individually and independently
chooses and adapts its hop sets to avoid hoppingapied channels is permitted. The coordination
of frequency hopping systems in any other mannethi express purpose of avoiding the
simultaneous occupancy of individual hopping fregues by multiple transmitters is not permitted.

Compliance for section 15.247(a)(1)

According to Bluetooth Core Specification, the pimandom sequence may be generated in a nine
stage shift register whose 5th and 9th stage augetadded in a modulo-two addition stage. And the
result is fed back to the input of the first stablee sequence begins with the first ONE of 9
consecutive ONEs;

i.e. the shift register is initialized with nineem

* Number of shift register stages: 9

« Length of pseudo-random sequence12= 511 bits

* Longest sequence of zeros: 8 (non-inverted signal

l 3
/+\=

oS

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of Pseudorandom Frequency Hopping Seguenfollow:
206246 77 7 64 8 73

i —— e - —y

Each frequency used equally on the average byteatsmitter.

According to Bluetooth Core Specification, Bluetoogceivers are designed to have input and IF
bandwidths that match the hopping channel bandwidttany Bluetooth transmitters and shift
frequencies in synchronization with the transmitgphals.

Page 10 of 68
TTRF15.247_V1 ©2015Intertek



FCC ID: 2AFVJC0O9200

intertek

Tortzal QualiTy, Asssirad

Compliance for section 15.247(g)

According to Bluetooth Core Specification, the Baath system transmits the packet with the
pseudorandom hopping frequency with a continuote aad the short burst transmission from the
Bluetooth system is also transmitted under theuteaqy hopping system with the pseudorandom

hopping frequency system.
Compliance for section 15.247(h)

According to Bluetooth Core specification, the Baah system incorporates with an adaptive
system to detect other user within the spectrund lsarthat it individually and independently to

avoid hopping on the occupied channels.
According to the Bluetooth Core specification, Biaetooth system is designed not have the ability
to coordinate with other FHSS System in an efio@void the simultaneous occupancy of individual

hopping frequencies by multiple transmitter.

Page 11 of 68
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3. 20 dB Bandwidth

Test result: Tested
3.1 Limit
[ ] Frequency hopping systems shall have hopping ehaanrier frequencies separated by a

minimum of 25 kHz or the 20 dB bandwidth of the pimyg channel, whichever is greater.

X] Frequency hopping systems operating in the 24088-84VIHz band may have hopping
channel carrier frequencies that are separated lkyH2 or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is gregrovided the systems operate with
an output power no greater than 125mW.

3.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

3.3 Test Procedure and test setup

The 20 bandwidth per FC® 15.247(a)(1) is measured using the Spectrum Analyite
Span = 2 to 3 times the 20 dB bandwidth, RBM% of the 20 dB bandwidth, VB¥YRBW,
Sweep = auto, Detector = peak, Trace = max hold.

The test was performed at 3 channels (lowest, middd highest channel).

The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)

Page 12 of 68
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3.4 Test Protocol

FCC ID: 2AFVJC0O9200

Temperature 2
Relative Humidity 55 %
) Bandwidth Two-thirds of Bandwidth
Modulation CH (kH2) (kH2)
L 1103 735
GFSK M 1103 735
H 1102 735
Channel L
KEysightSpectrumAnalyzar—})::up\ed BW e - : -

VBW 100.00 kHz

[
#IFGain:Low

Ref 10.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

977.15 kHz
Transmit Freq Error 4.101 kHz
x dB Bandwidth 1.103 MHz

|
Center Freq: 2.402000000 GHz
— ) Trig: FreeRun
#Atten: 30 dB

#/BW 100 kHz

Total Power

OBW Power
x dB

Avg|Hold:>10/10

Tracel/Detector

Radio Std: None

Radio Device: BTS

Clear Write

Average

Max Hold

Span 3 MHz
Sweep 4.133 ms Min Hold

5.19 dBm

eI |
Detector|
Average »

99.00 %
-20.00 dB

IMSG

Page 13 of 68
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BE Keysight Spectrum Analyzer - Occupied BW
eysight Spe lyz p
() RF 50 Q DC

Center Freq 2.441000000 GHz

[
#IFGain:Low

| SENSE:INT| | ALIGN AUTO  [12:26:23 PMJun 15, 2017
Center Freq: 2.441000000 GHz Radio Std: None
— ) Trig: FreeRun Avg|Hold:>10/10
#Atten: 30 dB

Tracel/Detector

Radio Device: BTS

Clear Write
e |

Average
I |

Max Hold

#/BW 100 kHz Sweep 4.133 ms Min Hold

Occupied Bandwidth Total Power 4.16 dBm

975.96 kHz Detector

Average >
Transmit Freq Error 4.107 kHz OBW Power 99.00 % Auto Man

x dB Bandwidth 1.103 MHz x dB -20.00 dB

|

IMSG

Channel H
Fﬁ Keysight Spectrum Analyzer - Occupied BW = e )
t RF 500 DC | SENSE:INT] | ALIGN AUTO  [12:26:54 PMJun 15, 2017
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency

[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Center Freq
2.480000000 GHz

Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 4.133 ms 300.000 kHz

Auto Man

Occupied Bandwidth Total Power 3.49 dBm

974.39 kHz Freq Offset
Transmit Freq Error 4.660 kHz OBW Power 99.00 % WE

x dB Bandwidth 1.102 MHz x dB -20.00 dB

IMSG STATUS

Page 14 of 68
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. Bandwidth Two-thirds of Bandwidth
Modulation CH (kH2) (kH2)
L 1371 914
n/4
M 1 1
DOPSK 369 913
H 1369 913
Channel L
Key;ightgpectmr::nalmr-O‘cmpm 2 [ SENSE:INT] [ ALIGN AUTO [12:29:35 PMJun 15, 2017 ——
Center Freq 2.402000000 GHz Genter Freq: 2.4020000006Hz  Radio Std: None' Frequency

[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.8 dB
Ref 10.80 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz
#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 1.80 dBm

1.2475 MHz

Transmit Freq Error 9.710 kHz OBW Power 99.00 %
x dB Bandwidth 1.371 MHz xdB -20.00 dB

STATUS

Page 15 of 68
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Channel M

FCC ID: 2AFVJC0O9200

==

BE Keysight Spectrum Analyzer - Occupied BW
eysight Sp lyz pl
t | SENSE:INT] |

ALIGN AUTO [12:30:08 PMJun 15, 2017

. ) Trig: FreeRun

HAFGain:ow | #Atten: 30 dB

Center Freq: 2.441000000 GHz
Avg|Hold:>10/10

Radio 5td: None Frequency

Radio Device: BTS

Ref Offset 0.8 dB
Ref 10.80 dBm

Center 2.441 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power

1.2382 MHz
6.751 kHz OBW Power
1.369 MHz x dB

Transmit Freq Error
x dB Bandwidth

Center Freq
2.441000000 GHz

Span 3 MHz
Sweep 4.133 ms

0.82 dBm

Freq Offset
99.00 % WE
-20.00 dB

STATUS

Channel H

m Analyzer - Occupied BW

==

ri Keysight Spectru
] RF c | SENSE:INT|

ALIGN AUTO |12:30:39 PMJun 15, 2017

Center Freq 2.480000000 GHz .
] Trig: Free Run
#IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 10.80 dBm

Center 2.48 GHz
#Res BW 30 kHz

#/BW 100 kHz

Occupied Bandwidth Total Power

1.2360 MHz
5.887 kHz OBW Power
1.369 MHz x dB

Transmit Freq Error
x dB Bandwidth

|
Center Freq: 2.480000000 GHz
Avg[Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.480000000 GHz

Span 3 MHz
Sweep 4.133 ms

0.07 dBm

99.00 %
-20.00 dB

IMSG

STATUS
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FCC ID: 2AFVJC0O9200

Modulation | CH Bar(f:'vizt):ith Two-third(sko:I Sandwidth
L 1356 904
8DPSK M 1354 903
H 1353 902
Channel L
Keyeight Specirum Analyees - Oceupied BW —_—

RF

SENSE:INT| |

ALIGN AUTO [12:31:24 PMJun 15, 2017

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz
= Trig: FreeRun

[
HAFGain:ow | #Atten: 30 dB

Radio 5td: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref Offset 0.8 dB
Ref 10.80 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.2660 MHz

Transmit Freq Error 5.471 kHz
x dB Bandwidth 1.356 MHz

#VBW 100 kHz

Total Power

OBW Power
x dB

Center Freq
2.402000000 GHz

1.79 dBm

99.00 %
-20.00 dB

STATUS
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Channel M

FCC ID: 2AFVJC0O9200

==

BE Keysight Spectrum Analyzer - Occupied BW
eysight Sp lyz pl
t | SENSE:INT] |

ALIGN AUTO [12:32:02 PMJun 15, 2017

. ) Trig: FreeRun

HAFGain:ow | #Atten: 30 dB

Center Freq: 2.441000000 GHz
Avg|Hold:>10/10

Radio 5td: None Frequency

Radio Device: BTS

Ref Offset 0.8 dB
Ref 10.80 dBm

Center 2.441 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power

1.2561 MHz
1.996 kHz OBW Power
1.354 MHz x dB

Transmit Freq Error
x dB Bandwidth

Center Freq
2.441000000 GHz

Span 3 MHz
Sweep 4.133 ms

0.81 dBm

Freq Offset
99.00 % WE
-20.00 dB

STATUS

Channel H

m Analyzer - Occupied BW

==

ri Keysight Spectru
] RF c | SENSE:INT|

ALIGN AUTO |12:32:39 PMJun 15, 2017

Center Freq 2.480000000 GHz .
] Trig: Free Run
#IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 10.80 dBm

Center 2.48 GHz
#Res BW 30 kHz

#/BW 100 kHz

Occupied Bandwidth Total Power

1.2563 MHz

Transmit Freq Error 661 Hz OBW Power
x dB Bandwidth 1.353 MHz x dB

|
Center Freq: 2.480000000 GHz
Avg[Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.480000000 GHz

Span 3 MHz
Sweep 4.133 ms

0.06 dBm

99.00 %
-20.00 dB

IMSG

STATUS
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4. Carrier Frequency Separation

Test result: Pass
4.1 Limit
[ ] Frequency hopping systems shall have hopping ehaanrier frequencies separated by a

minimum of 25kHz or the 20 dB bandwidth of the hiogpchannel, whichever is greater.

X] Frequency hopping systems operating in the 24088-84VIHz band may have hopping
channel carrier frequencies that are separated lkyH2 or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is gregrovided the systems operate with
an output power no greater than 125mW.

4.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

4.3 Test Procedure and test setup

The Carrier Frequency Separation per FE€T5.247(a)(1) is measured using the Spectrum
Analyzer with Span can capture two adjacent chaniRBW>1% of the span, VBWRBW,
Sweep = auto, Detector = peak, Trace = max hold.

The test was performed at 3 channels (lowest, middd highest channel).

The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)
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4.4 Test Protocol
Temperature

e
Relative Humidity 55 %
Frequency Separation Limit
Mode CH (kH2) (kH2)
L 1002 > 735
GFSK M 1002 > 735
H 1002 > 735
Channel L

Kay;ights:pemumAnalper-_s:faptsn — | ‘ ‘

Marker 1 A 1.002000000 MHz I :LogP

Avg Type: Log-Pwr

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

IFGain:Low _ #Atten: 30 dB

= Select Marker
Ref Offset 0.8 dB AMKr1 1.002 MHz
Ref 10.00 dBm

-0.034 dB

1
S

142 Normal

Properties»

More
Center 2.402000 GHz

Span 3.000 MHz
#Res BW 30 kHz #/BW 100 kHz Sweep 1.
=

L —
STATUS
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Channel M

SENSE:INT| | ALIGN AUTOD |12:39:36 PM]
Avg Type: Log-Pwr
PNO: Wide () Trig: Free Run Avg|Hold:>100/100
Il Gain:Low RREIRHAUS S0 OB Select Marker
»>

AMkr1 1.002 MHz

ru Keysight Spectrum Analyzer - SWEptSA
RF 500 DC

| = == |

Ref Offset 0.8 dB
10 dBidiv. Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 30 kHz #/BW 100 kHz

Channel H
==

SENSE:INT] ALIGN AUTO 40: Marki
Avg Type: Log-Pwr nrue

PNO: Wide , Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB Select Marker’
Ref Offset 0.8 dB AMkr1 1.002 MHz

1
Eogs:dw Ref 10.00 dBm -0.054 dB F————

0.00 Normal

Center 2.430000 GHz Span 3.000 MHz

#Res BW 30 kHz #VBW 100 kHz Sweep 1.533 ms (1001 pts) |
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FCC ID: 2AFVJC0O9200

Frequency Separation Limit
Mode CH (kH2) (kH2)
L 1002 >914
T /4
DOPSK M 1002 >913
H 1002 >913
Channel L

ru Keysight Spectrum Analyzer - Swept SA

PNO: Wide (4

IFGain:Low

Ref Offset 0.8 dB
10 dBidiv. Ref 10.00 dBm

Center 2.402000 GHz

| SENSE:INT] | ALIGN AUTO  [12:43:53 PMJun 15, 2017

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100
#Atten: 30 dB

AMkr1 1.002 MHz

Span 3.000 MHz

#Res BW 30 kHz #VEBW 100 kHz Sweep 1.533 ms (1001 pts) —l
Msc STATUS

Iﬂlﬂlﬁl

Select Marker'

q
-0.024 dB EE——

Normal
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Channel M
Fﬁ Keysight Spectrum Analyzer - Swept SA

RF Q DC | SENSE:INT] ALIGN AUTO

Marker 1 A 1.002000000 MHz . Avg Type: Log-Pwr
PNO: Wide (5 ) Trig: FreeRun Avg|Hold:>100/100
£ -

IFGain:Low ~ #Atten: 30 dB Select Marker
AMkr1 1.002 MHz >

[12:45:03 PMJ

| = == |

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 30 kHz #/BW 100 kHz

IMSG

Channel H
ri Keysight Spectrum Analyzer - Swept SA ==

| RF 500 DC [ SENSE:INT] ALIGN AUTO 46 T
Marker 1 A 1.002000000 MHz Avg Type: Log-Pwr z

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

Ref Offset 0.8 dB l
Ref 10.00 dBm S —

Normal

Center 2.430000 GHz Span 3.000 MHz

#Res BW 30 kHz #VBW 100 kHz Sweep 1.533 ms (1001 pts) |
IMSG

Page 23 of 68
TTRF15.247_V1 ©2015Intertek



FCC ID: 2AFVJC0O9200

intertek

Tortzal QualiTy, Asssirad

Mode CH Frequen(ckyHSZe)paration I(_ k. ES
L 1002 > 904
8DPSK M 1002 > 903
H 1002 > 902
Channel L
T ——— —

RF c | SENSE:INT| | ALIGN AUTO  [12:48:37 PMJun 15, 2017

Marker 1 A -1.002000000 MHz ) Avg Type: Log-Pwr
PNO: Wide ) Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB Select Marker’
Ref Offset 0.8 dB AMkr1 -1.002 MHz

1
E%gBIdiv Ref 10.00 dBm -0.053 dB F————

---------- Normal

Center 2.402000 GHz Span 3.000 MHz

#Res BW 30 kHz #VBW 100 kHz Sweep 1.533 ms (1001 pts) —
E STATUS
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Channel M
Fﬁ Keysight Spectrum Analyzer - Swept SA

RF Q DC | SENSE:INT] ALIGN AUTO

Marker 1 A 1.002000000 MHz . Avg Type: Log-Pwr
PNO: Wide (5 ) Trig: FreeRun Avg|Hold:>100/100
£ -

IFGain:Low ~ #Atten: 30 dB Select Marker
AMkr1 1.002 MHz >

[12:51:08 PMJ

| = == |

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 30 kHz #/BW 100 kHz

IMSG

Channel H
ri Keysight Spectrum Analyzer - Swept SA ==

| RF 500 DC [ SENSE:INT] ALIGN AUTO 5 T
Marker 1 A -1.002000000 MHz Avg Type: Log-Pwr z

PNO: Wide () Trig: Free Run Avg|Hold:>100/100 |
IFGain:Low #Atten: 30 dB Select Marker’
Ref Offset 0.8 dB AMkr1 -1.002 MHz

1
Ref 10.00 dBm -0.013 dB R ———

Normal

Center 2.430000 GHz Span 3.000 MHz

#Res BW 30 kHz #VBW 100 kHz Sweep 1.533 ms (1001 pts) |
IMSG
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5. Maximum peak output power
Test result: Pass
5.1 Test limit

For frequency hopping systems operating in the 224%8B.5 MHz band employing at least
75 non-overlapping hopping channels, and all fraquénopping systems in the 5725-5850
MHz band: 1 watt

For all other frequency hopping systems in the 22483.5 MHz band: 0.125 watts

If the transmitting antenna of directional gainagex than 6dBi is used, the power shall be
reduced by the amount in dB that the directional gathe antenna exceeds 6dBi.

For systems using digital modulation in the 902-828z, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt.

5.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

5.3 Test procedure and test setup

The power output per FC® 15.247(b) is measured using the Spectrum Analyzér Span
= 5 times the 20 dB bandwidth, RB\Whe 20 dB bandwidth, VBBWRBW, Sweep = auto,
Detector = peak, Trace = max hold.

The test was performed at 3 channels (lowest, middd highest channel).

The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)
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5.4 Test protocol

FCC ID: 2AFVJC0O9200

Temperature 25C
Relative Humidity 55 %
. Limit
Mode CH Cableloss Corrected reading
(dB) (dBm) (dBm)
L 0.8 0.001
GFSK ) <21.00
(DH5) M 0.8 0.962 =
H 0.8 -1.727
Channel L
[ eysignt Spectrum Analyzer --S:'EptSA — e = =

[12:55:42 PMJun

Avg Type: Log-Pwr Peak Search

Avg|Hold:>100/100

401960000000 ]
PNO: Fast L, 11g: Free Run
IFGain:Low #Atten: 30 dB

Mkr1 2.401 960 GHz NextPeak

e
—
I O B s

Ref Offset 0.8 dB

Ref 10.00 dBm e

10 dBidiv
Log
Next Pk Right|

-10.0

Next PK Left

=200
=300
-40.0
e Mkr—CF

-&0.0

Center 2.402000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms {1001 pts)

MsG | i) Alignment Completed STATUS
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FCC ID: 2AFVJC0O9200

Channel M

[ eysignt Spectrum Analyzer - Swept 5A

==

Lxi RF [s00 DC SENSE:INT|

ALIGN AUTO

Marker 1 2.441090000000 GHz

PNO: Fast L, 11g: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 3.0 MHz

MSG

#VBW 8.0 MHz

Avg Type: Log-Pwr Peak Search

Avg|Hold:>100/100

NextPeak

Mkr1 2.441 090 GHz

-0.962 dBm |
)

Next Pk Right

Next PK Left

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

Channel H

ri: Keysight Spectrum Analyzer - Swept SA

ERER =

RF Q  DC |

SENSE:INT|

ALIGN AUTO

Marker 1 2.48004000000 GHz
PNO: Fast ()
IFGain:Low

y Trig: Free Run
#Atten: 30 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.480000 GHz
#Res BW 3.0 MHz

MSG

#VBW 8.0 MHz

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

NextPeak

Mkr1 2.480 040 GHz
-1.727 dBm

Next Pk Right

Next Pk Left

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)
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Cableloss Corrected reading Limit
Mode CH (dB) (dBm) (dBm)
L 0.8 -1.837
n/4
DQPSK M 0.8 -2.835 <21.00
(2DH5)
H 0.8 -3.624

Channel L
ﬁ: Keysight Spectrum Analyzer - Swept SA = |
RF 500 DC | SENSE:INT] [ ALIGN AUTO _ [12:57:14 PMlun 15, 2017
401920000000 Avg Type: Log-Pwr 12
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 Y /
IFGain:Low #Atten: 30 dB .

Micr1 2.401 920 GHz [JEEIEALEES
Ref Offset 0.8 dB
R;f 1;.e00dBn’l 1.837 dBm

||
Next Pk Right|
(|

Next PK Left

Center 2.402000 GHz
#Res BW 3.0 MHz #VBW 8.0 MHz

MSG

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)
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FCC ID: 2AFVJC0O9200

Channel M
ﬁ Keysight SpectrumAna\yzer SweptSA ===
RF DC SENSE:INT] ALTGN AUTO __[12:57:37 PM]
Marker 12, 440895000000 GHz Avg Type: Log-Pwr R [FEEts B
PNO: Fast () Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
1LO dBidiv.  Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 3.0 MHz

#VBW 8.0 MHz

Mkr1 2.440 895 GHz NextPeak
-2.835 dBm I
)

Next Pk Right|
 Ecicsiaeiie sl |

Next PK Left

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

Channel H

ERER =

Ref Offset 0.8 dB
1LD gBldlv Ref 10.00 dBm

Center 2.480000 GHz
#Res BW 3.0 MHz

SENSE:INT|

ALIGN AUTO

PNO: Fast ()

#VBW 8.0 MHz

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

Mkr1 2.479 955 GHz NextPeak
-3.624 dBm — I

Next Pk Right

Next Pk Left

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)
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FCC ID: 2AFVJC0O9200

Cableloss Corrected reading Limit
Mode CH (dB) (dBm) (dBm)
L 0.8 -1.222
8DPSK
(3DH5) M 0.8 -2.214 <21.00
H 0.8 -3.000
Channel L

- Swept SA

=S

ri: Keysight Spectrum Analyze
d

RF
Marker 1 2.40208

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.402000 GHz
#Res BW 3.0 MHz

MSG

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

| SENSE:INT] [ ALIGN AUTO
Avg Type: Log-Pwr
y Trig: Free Run Avg|Hold:>100/100

Peak Search

Mkr1 2.402 085 GHz NextPeak
-1.222 dBm — |

Next Pk Right

Next Pk Left

Span 5.000 MHz
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
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FCC ID: 2AFVJC0O9200

Channel M

[ eysignt Spectrum Analyzer - Swept 5A

==

Lxi RF [s00 DC SENSE:INT|

ALIGN AUTO

Marker 1 2.440985000000 GHz

PNO: Fast L, 11g: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 3.0 MHz

MSG

#VBW 8.0 MHz

Avg Type: Log-Pwr Peak Search

Avg|Hold:>100/100

NextPeak

Mkr1 2.440 985 GHz

-2.214 dBm |
)

Next Pk Right

Next PK Left

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

Channel H

ri: Keysight Spectrum Analyzer - Swept SA

ERER =

RF Q  DC |

SENSE:INT|

ALIGN AUTO

Marker 1 2.48004500000 GHz
PNO: Fast ()
IFGain:Low

y Trig: Free Run
#Atten: 30 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.480000 GHz
#Res BW 3.0 MHz

MSG

#VBW 8.0 MHz

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

NextPeak

Mkr1 2.480 045 GHz
-3.000 dBm

Next Pk Right

Next Pk Left

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

Page 32 of 68

TTRF15.247_V1 ©2015Intertek



VAAA

FCC ID: 2AFVJC0O9200

intertek

Tortzal QualiTy, Asssirad

6. Radiated Spurious Emissions
Test result: Pass
6.1 Test limit

The radiated emissions which fall in the restridi@dds, as defined §15.205(a), must also
comply with the radiated emission limits specifie¢15.209(a) showed as below:

Frequency Field Strength Measurement Distance
(MHz) (dBuV/m) (m)

30 - 88 40.0 3

88 - 216 435 3

216 - 960 46.0 3

Above 960 54.0 3

6.2 Test Configuration

VVVVVVVVVVVV -
i =
i EUT -
g " Antenna mast Turn Table <

Test receiver
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6.3 Test procedure and test setup

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

Tabletop devices shall be placed on a nonconduptatéprm with nominal top surface
dimensions 1 m by 1.5 m. For emissions testing &etow 1 GHz, the table height shall be
80 cm above the reference ground plane. For emisseasurements above 1 GHz, the table
height shall be 1.5 m.

The turn table rotated 360 degrees to determinpdbeion of the maximum emission level.
The EUT was set 3 meters away from the receivitgrara which was mounted on an
antenna mast. The antenna moved up and down befvoeerimeter to 4 meters to find out
the maximum emission level.

The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)

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

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

Remark: 1. For fundamental emission, no ampliBezmployed.
2. Correct Factor = Antenna Factor + Cable Lossnphier, is employed)
3. Corrected Reading = Original Receiver Readit@ptrect Factor
4. Margin = limit — Corrected Reading
5. If the PK reading is lower than AV limit, the Aést can be elided.
6. The emission was conducted from 30MHz to 25GHz.

Example: Assuming Antenna Factor = 30.20dB/m, Cabks = 2.00dB,
Gain of Preamplifier = 32.00dB, Original Receiverading = 10dBuV.
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20dE orrected Reading =
10dBuV + 0.20dB/m = 10.20dBuV/m
Assuming limit = 54dBuV/m, Corrected ReadingG:20dBuV/m, then Margin =
54 -10.20 = 43.80dBuV/m
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6.4 Test protocol
Temperature : 25C
Relative Humidity : 55 %

The low frequency, which started from 9 kHz to 30&)M/as pre-scanned and the result
which was 20dB lower than the limit line per 15@1\as not reported.

Horizontal
Level [dBfi/m]
80
70
60
50
I x
40 I X X X
X X
4 X
30 ke
20
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
X MES 050164H2_red
MES 050164H2 pre
Vertical
Level [dBf#E/m]
80
70
60
50
[
40 | X
X X
i X
30 A
« X
20
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
X MES 050164V2_red
MES 050164V2 pre
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Test data (30MHz~1GHz, GFSK (DH5) Mode):
Horizontal
Frequency | Measured level Limits Margin
(MH2) (dBuV/m) @Buv/m) | (dB) | DeteCr
82.42 36.2 40.0 3.8 PK
94.09 40.9 43.5 2.6 PK
142.74 41.5 43.5 2.0 PK
239.93 43.3 46.0 2.7 PK
274.92 43.7 46.0 2.3 PK
Remark: If the margin higher than 10dB, it wouldrbarked as *.

Vertical
Frequency | Measured level Limits Margin
(MH2) (dBuV/m) @Buv/m) | (dB) | DetECr
84.42 36.8 40.0 3.2 PK
96.09 39.7 43.5 3.8 PK
337.13 37.7 46.0 8.3 PK
399.33 39.6 46.0 6.4 PK
Remark: If the margin higher than 10dB, it wouldrbarked as *.

Test Data (>1GH2):
GFSK (DH5) Modulation:

Antenna | Frequency Correct Correpted Limit Margin
H (MH2) Factor Reading (dBuv/m) | (dB) Detector
(dB/m) | (dBuV/m)
H 2402.00 30.70 56.20 Fundamental / PK
H 2389.90 30.20 41.50 74.00 32.50 PK
L H 2389.90 30.20 30.10 54.00 23.90 AV
H 4804.00 -1.50 44.50 74.00 29.50 PK
M \ 2441.00 30.70 62.50 Fundamental / PK
\% 4882.00 -1.10 42.50 74.00 31.50 PK
H 2480.00 30.70 55.70 Fundamental / PK
H \% 2483.50 31.52 41.40 74.00 32.60 PK
\% 2483.50 31.52 30.50 54.00 23.50 AV
\% 4960.00 -0.80 37.60 74.00 36.40 PK
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n /ADQPSK (2DH5) Modulation:

Frequenc | Correct Correpted Limit Margin
CH | Antenna y Factor Reading (dBuV/m) (dB) Detector
(MH2z2) (dB/m) | (dBuV/m)
H 2402.00 30.70 59.10 Fundamental / PK
H 2389.98 30.20 45.90 74.00 29.10 PK
L H 2389.98 30.20 30.10 54.00 23.90 AV
H 4804.00 -1.50 32.80 74.00 41.20 PK
M Vv 2441.00 30.70 63.90 Fundamental / PK
Vv 4882.00 -1.10 33.60 74.00 40.40 PK
H 2480.00 30.70 57.50 Fundamental / PK
H Vv 2483.50 31.52 42.90 74.00 31.10 PK
Vv 2483.50 31.52 31.20 54.00 22.80 AV
Vv 4960.00 -0.80 36.60 74.00 37.40 PK
8DPSK (3DH5) Modulation:
Frequency Correct Corregted Limit Margin
CH | Antenna (MH2) Factor Reading (dBuv/m) | (dB) Detector
(dB/m) | (dBuV/m)
H 2402.00 30.70 60.80 Fundamental / PK
H 2389.93 30.20 47.10 74.00 26.90 PK
L H 2389.93 30.20 32.70 54.00 21.30 AV
H 4804.00 -1.50 30.20 74.00 43.80 PK
M Vv 2441.00 30.70 65.40 Fundamental / PK
Vv 4882.00 -1.10 34.30 74.00 39.70 PK
H 2480.00 30.70 61.10 Fundamental / PK
H Vv 2483.50 31.52 42.50 74.00 31.50 PK
Vv 2483.50 31.52 30.60 54.00 23.40 AV
\Y, 4960.00 -0.80 36.90 74.00 37.10 PK
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7. Conducted Spurious Emissions & Band Edge
Test result: Pass

7.1 Limit
In any 100 kHz bandwidth outside the frequency hanshich the spread spectrum
intentional radiator is operating, the radio fregeyepower that is produced by the

intentional radiator shall be at least 20 dB betbat in the 100 kHz bandwidth within the
band that contains the highest level of the depmuer.

7.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

7.3 Test procedure and test setup

The Conducted Spurious Emissions per FET5.247(d) is measured using the Spectrum
Analyzer with Span wide enough capturing all spusirom the lowest emission frequency
of the EUT up to 10th harmonics, RBW = 100kHz, VBRBW, Sweep = auto, Detector =
peak, Trace = max hold.

The test was performed at 3 channels (lowest, middd highest channel).

The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)
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7.4 Test protocol

Temperature
Relative Humidity

25C
55 %

GFSK Channel- L

FCC ID: 2AFVJC0O9200

==

ri Keysight Spectrum Analyzer - Swept SA

RF 500 DC | SENSE:INT| ALIGN AUTO

Avﬁ Type: Log-Pwr
Avg|[Hold:>100/100

Marker 3 2.399643500000 GHz

Trig: Free Run

Marker

PNO: Wide 5
IFGain:Low #Atten: 30 dB Select Marker
>
Ref Offset 0.8 dB g
Ref 10.00 dBm ez
Normal
EEEaaa|
Delta
| | |
Fixedl>
e |
Off
MKR MODE TRC| SCI X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  « |
N1 f 2.402 193 125 GHz -0.778 dBm I Fem————|
Pl N (1] 2.399 923 625 GHz 45.727 dBm I
3 2.399 643 500 GHz -46.866 dBm ] .
2 I Fropetes®
5 I -
6 I [z
7 I
: R
10 1 1of2
o [ ! I | | B |
IMSG STATUS

==

ri Keysight Spectrum Analyzer - Swept SA

RF 500 DC | SENSE:INT| ALIGN AUTO

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

Marker 1 2.297985346500 GHz

7 Trig: Free Run

Peak Search

PNO: Fast 50
IFGain:Low #Atten: 30 dB
Ref Offset0.8 dB Mkr1 2.297 99 GHz NextPeak
Ref 10.00 dBm -50.754 dBm F——
Next Pk Right
e |
Next Pk Left
||
Marker Delta
||
Mkr—CF
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
o\ N [1f|  220709GHz|  -60754dBm| | I [
2 I I I ]
- ]
: I A= b
: — B
= I ||
- — '
: 1
10 ] 1012
&y ! [ [ I - b
MSG STATUS 4'
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FCC ID: 2AFVJC0O9200

Tetinl Q01 T BE eyeight Spectrum Anslyzer - Swept SA

| = ==

RF 500 DC | SENSE:INT]

ALIGN AUTO

|01:16:09 PMJun 15, 2017

Marker 2 4.804450375000 GHz
PNO: Fast
IFGain:Low

7 Trig: Free Run
#Atten: 30 dB

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

Peak Search

Ref Offset 0.8 dB
Ref 10.00 dBm

#VBW 300 kHz

NextPeak

s |
Next Pk Right
 issiasisssassiminsesiies. |
Next Pk Left
e |
Marker Delta

MKr—CF

MKR MODE TRC| SCL X i
fl N [ 1[f] 7.205 42 GHz -42.878 dBm
P N [1]f] 4.804 45 GHz -44.492 dBm
[
[

FUNCTION

n

FUNCTION WIDTH

FUNCTION VALUE =

Mkr—RefLvl

More
10f2

| = ==

Fﬁ Keysight Spectrum Analyzer
[ w [ SENSE:INT]

ALIGN AUTO

(o) Trig: Free Run
#Atten: 30 dB

IFGain:Low

Avg Type: Log-Pwr
Avg|Hold: 75/100

2 Peak Search |

Ref Offset 0.8 dB
Ref 10.00 dBm

NextPeak

s |
Next Pk Right
 issiasisssassiminsesiies. |
Next Pk Left
e |
Marker Delta

MKr—CF

MKR| MODE TRC| SCL, X i FUNCTION
1 |1 [ f[ 24868000GHz| -52537dBm| |
2
3
4
5
6
7
8
9

10

11 L

FUNCTION WIDTH

FUNCTION VALUE =

Mkr—RefLvl

More
10f2

=
o
[n]
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GFSK Channel-H

Fﬁ Key=ight Spectrum Analyzer - Swept SA (=0T
[ RF 500 DC [ SENSE:INT] I ALIGN AUTO___[01:18:24 PMJun 15, 2017
Marker 2 2.484066250000 GHz . Avg Type: Log-Pwr TR

PNC: Wide () Trig: Free Run Avg|Hold:>100/100 "

IFGain:Low ___ #Atten: 30 dB Select Marker |

Ref Offset0.8 dB Mkr2 2.484 066 25 GHz

10 gsrdiv Ref 10.00 dBm -52.347 dBm

=
(=]
=
| E IM

Delta

Fixedl-

ofr

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALUE =

i
[ N [1[f] 2.480 064 25 GHz 2885dBm| |

Properties»

More
10f2

e e
IMSG STATUS

Jer oy

Fﬁ Keysight Spectrum Analyzer - Swept SA == =T
[ RF 500 DC [ SENSE:INT] I ALIGN AUTO___[01:18:54 PMJun 15, 2017

Marker 1 2.375893342900 GHz Avg Type: Log-Pur Frsk Semch
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

NextPeak

Ref Offset 0.8 dB

Ref 10.00 dBm . ||
Next Pk Right
it i |
Next Pk Left
e |
Marker Delta

MKr—CF

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALUE =

Y
| 237589GHz|  b1463dBm| | | W
[ E R I

Mkr—RefLvl

More
10f2

e
IMSG STATUS

Jer oy
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FCC ID: 2AFVJC0O9200

ri Keysight Spectrum Analyzer - Swept SA

==

RF 500 DC

| SENSE:INT| ALIGN AUTO

|01:19:28 PMJun 15, 2017

440625000000 GHz
PNO: Fast )
IFGain:Low

Marker 1 7.

Ref Offset 0.8 dB
Ref 10.00 dBm

7 Trig: Free Run

Avg Type: Log-Pwr
Avg|Hold: 70100
#Atten: 30 dB

Peak Search

TRA 4

NextPeak
||
Next Pk Right
|
Next Pk Left
||

Marker Delta

MKR MODE TRC| SCL X

== =y

¥ FUNCTION FUNCTION WIDTH

| f | 7.440 63 GHz -47.137 dBm
[

i

FUNCTION VALUE =~

Mkr—RefLvi

More
10f2

m

_l

Fﬁ Keysight Spectrum Analyzer - Swept SA

| = ==

RF 500

| SENSE:INT] ALIGN AUTO

.Marker 1 24.032875000000 GHz
PNO: Fast )
IFGain:Low

Avg Type: Log-Pwr

Trig: Free Run Avg|Hold: 31/100

~ #Atten: 30 dB

|Dl:19:SD PMJun 15, 2017
RA

3 Peak Search

Ref Offset 0.8 dB
Ref 10.00 dBm

NextPeak
||
Next Pk Right
|
Next Pk Left
s |
Marker Delta
|

MKr—CF

MKR| MODE TRC| SCL X

3
4
5
6
7
8
9
0
1

A ok

e FUNCTION FUNCTION WIDTH

1 IIII]E 24.032 8765 GHz £52396dBm| |
I N

FUNCTION VALUE =

|
Mkr—RefLvl

More
10f2

=
o
[n]
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n /4 DQPSK Channel- L

Fﬁ Key=ight Spectrum Analyzer - Swept SA (=0T
| RF 500 DC | SENSE:INT] | ALIGN AUTO |Dl:21:47 PMJun 15, 2017
Marker 3 2.399881625000 GHz ) Avg Type: Log-Pwr
PNO: Wide (5 ) T1rig: FreeRun Avg|Hold:>100/100
. - -
IFGain:Low #Atten: 30 dB Select Markerb
Ref Offset 0.8 dB 3
Ref 10.00 dBm ErEr——
Normal
|
Delta
[ |
Fixed!>
I |
Off
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE = |
1 MEEEEE 2.402 038 250 GHz 6632dBm| | B e
P N (1] 2.400 048 125 GHz 33726dBm[ [ ]
|  2399881625GHz| -35.368dBm|[ | | | g
iIIIlZIE 2.399 881 626 GHz -35.368 dBm Properties»
5 E
6 i |
7
g More
10 I - 10of2
o T —
IMSG STATUS

Fﬁ Keysight Spectrum Analyzer - Swept SA == =T
| RF 500 DC | SENSE:INT] | ALIGN AUTO |Dl:22:35 PMlun 15, 2017 Peak S h
Marker 1 2.297626847850 GHz ] Avg Type: Log-Pwr el
PNO: Fast () 1rig: Free Run Avg|Hold:>100/100
=
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 08 dB Mkr1 2.297 63 GHzZ
Ref 10.00 dBm -51.623 dBmEE
Next Pk Right
| s |
Next PK Left
|||
Marker Delta
)|
Mkr—CF
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
N 11f] 229763GHz|  51623dBm| | | |
2 | i I
. Mkr—RefLvl
5 E
6 S |
: |
g More
10 10of2
sy 0\ | ! | -
: :
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Tatal QUANlT -iu Keysight Spectrum Anclyze - SprtSA ==

Peak Search

| SENSE:INT] | ALIGN AUTOD

Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold: 46/100
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset0.8 dB
Ref 10.00 dBm - emmm—
Next Pk Right
lemmE———|
Next Pk Left
WI

Marker Delta

MKr—CF

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

N1t T | 000
2 | i I

Mkr—RefLvl

More
10f2

Lo | & ]
Peak Search

| SENSE:INT] | ALIGN AUTOD

Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold: 64/100
IFGain:Low #Atten: 30 dB

Next Peak

Ref Offset 0.8 dB
10 dBidiv  Ref 10.00 dBm ||
Next Pk Right
||
Next Pk Left
|

Marker Delta

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

Y Y T T e |
- T

Mkr—RefLvl

More
10f2
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n /4 DQPSK Channel- H

Fﬁ Keysight Spectrum Analyzer - Swept SA == =T
| RF 500 DC | SENSE:INT] | ALIGN AUTO |Dl:24:58 PMlun 15, 2017
Marker 2 2.483539750000 GHz . Avg Type: Log-Pwr
PNO: Wide (5 ) T1rig: FreeRun Avg|Hold:>100/100
. - -
IFGain:Low #Atten: 30 dB Select Markerb
Ref Offset 0.8 dB Mkr2 2.483 539 75 GHz 2
Ref 10.00 dBm -49.839 dBm RN
Normal
|
Delta
[ |
Fixed>>
I |
off
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE  « |
Nt 2.480 042 50 GHz £437dBm| | I
P N [1]f] 2.483 53975 GHz 49839dBm[ [ ]
I I R I B .
3=-- [ R A Properties>
5 I | A . -
ps I N |
7 [ R A
g [ B B More
10 I I [ R B 10f2
11 I S S I N - EesEEEs
IMSG STATUS

Fﬁ Keysight Spectrum Analyzer - Swept SA == =T
| RF 500 DC | SENSE:INT] | ALIGN AUTO |Dl:25:29 PMlun 15, 2017 Peak S h
Marker 1 2.375646343800 GHz ] Avg Type: Log-Pwr el
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset0.8 dB
E%gsidiv Ref 10.00 dBm - ||
| I D
I D R —]
I Next Pk Left
I D | p—
P PRI TT P PP PR
- Marker Delta
)|
Mkr—CF
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
N 11f] 237566GHz|  b0783dBm| | | |
2 | N N I R
. Mkr—RefLvl
5 E
6 S |
s I
g More
10 10of2
sy 0\ | ! | -
: :
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FCC ID: 2AFVJC0O9200

Tortzal Quiali

'-iﬁ Keysight Spectrum Anakyzer - Swept SA
[ [~

500 DC

| SENSE:INT]

ALIGN AUTO

2500000 GHz

Marker 1 4.95981

Trig: Free Run

Avg Type: Log-Pwr
Avg|Hold: 60/100

| = ==

Peak Search

PNO: Fast )
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB Mkr1 4.959 81 GHz
Ref 10.00 dBm -42.331 dBm —
Next Pk Right
)|
Next Pk Left
B |
Marker Delta
| e et |
Mkr—CF
MKR| MODE TRC| SCL, X i FUNCTION FUNCTION WIDTH FUNCTIONVALUE =
0 N [1[f] 4.959 81 GHz 42331dBm| | = |
n [ r ]
Mkr—RefLvl
||
1] More
10 10f2
11 [ < _
< r
IMSG STATUS 4'
ri Keysight Spectrum Analyzer - Swept SA ==
L RF 308 DC | SENSE:INT| | ALIGN AUTO |Ul:26117 PMJun 15,2017 Peak S h
Marker 1 24.031750000000 GHz Avg Type: Log-Pwr TrRACE IR ELASE L
PNO: Fast () Trig: Free Run Avg|Hold: 43/100 T
IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

MKR MODE TRC| SCI X Y
I N [1] 24.031 750 GH:
2
3 1
4
5
6
7
8
9

10

11 .

FUNCTION

FUNCTION WIDTH FUNCTION VALUE =~

m

NextPeak
||
Next Pk Right
|
Next Pk Left
||

Marker Delta

Mkr—CF
||
Mkr—RefLvi

More
10f2
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8DPSK Channel- L

Fﬁ Key=ight Spectrum Analyzer - Swept SA (=0T
| RF 500 DC | SENSE:INT] | ALIGN AUTO |Dl:28:27 PMlun 15, 2017
Marker 4 2.399804375000 GHz ) Avg Type: Log-Pwr TRA
PNO: Wide (5 ) T1rig: FreeRun Avg|Hold:>100/100 v
. - -
IFGain:Low #Atten: 30 dB Select Markerb
Ref Offset 0.8 dB 4
Ref 10.00 dBm ||
Normal
|
Delta
[ |
Fixed!>
I |
Off
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE  « |
1 THEREE 2.402 094 500 GHz £513dBm| | e
2 lIll]g 2.400 450 500 GHz 20449dBm[ [ ]
3 2.400 089 750 GHz 31.226dBm| | ] .
4 ] 2399804375GHz|  -32349dBm| | | | FIEpEites -
5 E
6 |
- 1
g More
10 10f2
11

Fﬁ Keysight Spectrum Analyzer - Swept SA ===
jLx | RF [ 500 DC SENSE:INT]| | ALIGN AUTO |Dl:28:48 PMlun 15,2017 Peak S h
Marker 1 2.298403594925 GHz Avg Type: Log-Pwr TRaCE [FIEIER S e

PNO: Fast () 1rig: FreeRun Avg|Hold:>100/100 A
e
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB

Ref 10.00 dBm : Esm——

Next Pk Right
| st |

Next Pk Left
||

Marker Delta
||

Mkr—CF

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
N1t 220840GHz|  b27atdBm| | | R
— T

MKkr—RefLvl
| s |

More

1 10of2

1 5

e ——
MSG STATUS
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Tatal U“"‘""'—iﬁ Keysight Spectrum Anakyzer - Swept SA T er e
| RF 500 DC [ SENSE:INT] [ ALIGN AUTO i —
Marker 1 4.804070625000 GHz . Avg Type: Log-Pwr
= . ) Trig: FreeRun Avg|Hold:>100/100
PNO: Fast (]
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB Mkr1 4.804 07 GHz

Ref 10.00 dBm -45.830 dBm —
Next Pk Right
)|
Next Pk Left
B |
Marker Delta

MKr—CF

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE =

X Y
N 16 480407GHz|  -45830dBm| | | M
2 I ) I I

MKr—RefLvI
||
More
10 10f2
-1 Y A A -
: " —
MSG STATUS
ri Keysight Spectrum Analyzer - Swept SA EE=

| RF 500 DC [ SENSE:INT] ALIGN AUTO _ [01:30:41 PMJun 15, 2017

Marker 1 24.055000000000 GHz . Avg Type: Log-Pwr TrRACE (IR
PNO: Fast () Trig: Free Run Avg|Hold: 48/100 TY

IFGain:Low #Atten: 30 dB

Peak Search

NextPeak
Ref Offset 0.8 dB
Ref 10.00 dBm : |
Next Pk Right
||
Next Pk Left
st |
Marker Delta

Mkr—CF
MKR| MODE TRC| SCI X i FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
N [ 1] 24.055 000 GH e
2 I I
[ | 1] ]
3 I b
5 I -
g I 7|
7 I
: I
10 ] 10f2
11 I -
d »
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FCC ID: 2AFVJC0O9200

8DPSK Channel- H

rn Keysight Spertrum Analyzer - SWEptSA (=0T
| SENSE:INT] ALIGN AUTO |Dl:32:l4 PMJun 15, 2017
Avg Type: Log-Pwr TRA
PNC: Wide () Trig: Free Run Avg|Hold:>100/100 vl
IFGain:Low #Atten: 30 dB Select Marker
>
Ref Offset 0.8 dB 4
10 dBidiv  Ref 10.00 dBm | S——
Normal
|
Delta
e ] |
Fixed!>
e |
Off
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =
[l N [ 1[f| 2479 965 25 GHz 8. 344 aBm| | R |
2 lIll]g 2.483 395 00 GHz 42211dBm[ [ ]
3 2.483 860 00 GHz 45170dBm| | [ ] .
1 ] 248435500GHz|  46.016dBm| | [ GULHIAL
5 E
6 s |
7
g More
10 10f2
i '—|
MSG STATUS

[ SEnsE:INT] [ ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

7 Trig: Free Run

PNO: Fast G
™ #Atten: 30 dB

IFGain:Low

Ref Offset 0.8 dB
Ref 10.00 dBm

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

4 N [1]f] 2 376 39 GHz -51.] H?? @8m | [ ]
N N

==
Peak Search

NextPeak
||
Next Pk Right
|
Next Pk Left
||
Marker Delta
iE————
Mkr—CF
|

Mkr—RefLvi

More
10f2
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Tatal U“"‘""'—iﬁ Keysight Spectrum Anakyzer - Swept SA [
| RF 500 DC | SENSE:INT] | ALIGN AUTO Peak Search
Marker 1 4.960375000000 GHz , Avg Type: Log-Pwr

PNO: Fast () 1rig: Free Run Avg|Hold: 43/100
=
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB

Ref 10.00 dBm - |

Next Pk Right
s s |

Next PK Left
|

Marker Delta
|

Mkr—CF

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
N 16 496038GHz|  438s6dBm| | [ M
2 I Y I I

MKkr—RefLvl
|

More

10 10of2
11 I I I IS S S - b

MSG STATUS

ri Keysight Spectrum Analyzer - Swept SA =

| RF 500 DC [ SENSE:INT] ALIGN AUTO _ [01:33:45 PMJun 15, 2017

Marker 1 23.838625000000 GHz . Avg Type: Log-Pwr TrRACE (IR
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 TY

IFGain:Low #Atten: 30 dB

Peak Search

NextPeak
Ref Offset 0.8 dB Mkr1 23.838 625 GHz

Ref 10.00 dBm -52.202 dBm F——

Next Pk Right
|
Next Pk Left
||
Marker Delta

Mkr—CF

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE = =
N 1] 23.838 625 GHz|  -52.202 dBm  sifesioasieeaanomaties |
2 I
[ 1 1
3 — Mkr—RefLvl

More
10f2

g _
MSG STATUS

-
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Hopping

| SENSE:INT] | ALIGN AUTOD |Dl:38:54 PM]
Avg Type: Log-Pwr TRACE

Lo | & ]
Peak Search

ru Keysight Spectrum Analyzer - SWEptSA

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset0.8 dB
10 dBidiv - Ref 10.00 dBm ||
Next Pk Right
| |
Next Pk Left
| |
Marker Delta
| |
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =
1 MEEEEE 2405 185 50 Griz T I — —
2 lIll]g 2.399 487 50 GHz 44317dBm| [ ]
3 2.398 709 25 GHz 44532dBm| | [
4 Tt ] 239765876 GHz|  46076dBm| | | | MKEERETEN
5 y 1 E
6 [
s I
g More
10 10f2
11

EE=
ALIGN AUTO

A AU [01:39:48 PMJun 15, 2017
Avg Type: Log-Pwr Peak Search

PNO: Fast () Trig: Free Run Avg|Hold: 96/100
IFGain:Low #Atten: 30 dB

| SENSE:INT|

NextPeak
Ref Offset 0.8 dB
Ref 10.00 dBm . W |
Next Pk Right
|
Next Pk Left
||
Marker Delta
||

Mkr—CF

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

||
Mkr—RefLvi

More
10f2
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Toitzal QuallT

| = ==

-iu Keysight Spertrum Analyzer - Swapt SA

| SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr
Fast Ly Trig: Free Run Avg|Hold: 26/100

PNO: ]
#Atten: 30 dB

IFGain:Low

Peak Search

Ref Offset 0.8 dB
Ref 10.00 dBm

NextPeak
||
Next Pk Right
|
Next Pk Left
s |
Marker Delta
|

MKr—CF

MKR| MODE TRC| SCL FUNCTION

0 N [1[f] 7.206 63 GHz -45. 506 dBm|[ |
[ r ]

FUNCTION WIDTH

FUNCTION VALUE =

|
Mkr—RefLvl

More
10f2

_l

==

| SENSE:INT| ALIGN AUTO

Avﬁ Type: Log-Pwr
Avg|Hold: 22/100

7 Trig: Free Run

PNO: Fast 50
IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

[01:41:00 PMIun 15, 2017
TRACE (IR Peak Search

NextPeak

||
Next Pk Right
|
Next Pk Left
||
Marker Delta
iE————

Mkr—CF

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH

1 mnnm -52. 553 Bm | ]
I AN

== =y

m

FUNCTION VALUE =~

||
Mkr—RefLvi

More
10f2
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8. Power line conducted emission

Test result: NA
8.1 Limit
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

EUT
' Peripheral !

i devices i__

" LISN | LISN EMI receiver

X For table top equipment, wooden support is 0.8ightéable

[_] For floor standing equipment, wooden support 126 height rack.
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8.3 Test procedure and test set up

The EUT are connected to the main power througheaimpedance stabilization network
(LISN). This provides a 50/50uH coupling impedance for the measuring equignigme
peripheral devices are also connected to the naiepthrough a LISN that provides a
50Q/50uH coupling impedance with &Xermination.

Both sides (Line and Neutral) of AC line are chetk® maximum conducted interference.
In order to find the maximum emission, the relapesitions of equipment and all of the
interface cables must be changed according to AMSL4 on conducted measurement.
The bandwidth of the test receiver is set at 9 kHz.

The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)
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8.4 Test protocol
Temperature : °C
Relative Humidity : %
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9. Number of Hopping Frequencies
Test result: Pass
9.1Limit
Number of Hopping Frequencies in the 2400-2483.5%zNMEind shall use at least

15 channels.

9.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector
9.3 Test procedure and test setup

The channel number per FGT5.247(a)(1)(iii) is measured using the Spectrunalgzer
with RBW=100kHz, VBW-RBW, Sweep = auto, Detector = peak, Trace = mad.hol

The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for

Frequency Hopping Spread Spectrum Systems).

9.4 Test protocol
Temperature : 25C
Relative Humidity : 55 %

Channel Number Limit

79 >15

Page 56 of 68
TTRF15.247_V1 ©2015Intertek



FCC ID: 2AFVJC0O9200

intertek

Tortzal QualiTy, Asssirad

Fﬁ Key=ight Spectrum Analyzer - Swept SA ===

( RF 500 DC | SENSE:INT] | ALIGN AUTO |Dl:43:30 PMlun 15, 2017
Stop Freq 2.483500000 GHz ] Avg Type: Log-Pwr TRAG ATy
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 Y
IFGain:Low #Atten: 30 dB
Auto Tune
Ref Offset 08 dB Mkr1 24.015 625 0 GHZ
10 dBidiv ~ Ref 10,00 dBm --- dBm B
Log
Center Freq
I".‘!‘.mr""','"!‘I.".":M"‘l"T".l!".",'!",".“',"."."","',"1",‘.',‘]‘,'.'.‘,‘,'."l“,‘!,".‘“!"!i"!‘!"]"."T",".",","T‘,"'r'l,".",hl!' !I"il!ll'lh!h!l!h!i l‘iu!l!li‘i'i'i”i'i. 2.441750000 GHz
| e
StartFreq
2.400000000 GHz
| |
Stop Freq
2.483500000 GHz
||
CF Step
8.350000 MHz
Auto Man
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
T — 7= M— e
I B
3 Freq Offset
4 0Hz
5
6
7
8
9
10
11
MSG STATUS

==

ri Keysight Spectrum Analyzer - Swept SA
[ RF 500 DC [ SENSE:INT]

ALIGN AUTO |01:45:14 PMJun 15, 2017

Avﬁ Type: Log-Pwr

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

ECainlow Rouen: S8 Marker Table

Ref Offset0.8 dB On Off
Ref 10.00 dBm (]

Marker Count.

i [Off]

|

Couple

Markers

on Off!

MKR MODE TRC| SCL x ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~
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rn Keysight Spertrum Analyzer - SprtSA | =N = =

[ [ SENSE:INT] [ ALIGN AUTO  [01:46:16 PMJun 15, 2017
Avg Type: Log-Pwr TRACH

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

IFGain:Low #Atten: 30 dB

Frequency

Auto Tune

Ref Offset 0.8 dB
Ref 10.00 dBm ||
----%- o

MAAAAA AR A AN 2.440500000 GHz

WI

StartFreq
2.426500000 GHz

Stop Freq
2.454500000 GHz

CF Step
2.800000 MHz
Auto Man

MKR| MODE TRC| SCL X e FUNCTION FUNCTION WIDTH FUNCTIONVALUE =

Freq Offset
0Hz

| = == |

| SENSE:INT] | ALIGN AUTOD |Dl:47:24 PMJun 15, 2017
Avg Type: Log-Pwr
»

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

Ref Offset0.8 dB
10 dBidiv_ Ref 10.00 dBm

-
v
—

Normal

Delta

Fixedl-

ofr

MKR| MODE TRC| SCL X e FUNCTION FUNCTION WIDTH FUNCTIONVALUE =

Properties»

=
2
3|

10f2

A ok

=
o
[n]
5]
=
2
7]
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10. Dwell Time
Test result: Pass

10.1 Limit

The dwell time on any channel shall not be greidu@n 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping chameeiployed. Frequency hopping
systems may avoid or suppress transmissions ortiaybar hopping frequency provided that
a minimum of 15 channels are used.

10.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

N

Antenna connector

10.3 Test procedure and test setup

Dwell time per FCC8 15.247(a)(1)(iii) is measured using the Spectruralger with Span
=0, RBW=1MHz, VBW>-RBW, Sweep can capture the entire dwell time, Detet peak,

Trace = max hold.
The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for

Frequency Hopping Spread Spectrum Systems).
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10.4 Test protocol
Temperature : 25C
Relative Humidity : 55 %

8DPSK Modulation:

Occupancy time Real observed Hops among : .
) ) Dwell time | Limit
for single hop period Observed
Packet CH : (ms)
(ms) (s) period T (s)
O P I
L 3.16 38 133.38
DH1 0.351 M 3.16 38 133.38
H 3.16 38 133.38
L 3.16 17 281.35
DH3 1.655 M 3.16 17 281.35 <0.4
H 3.16 17 281.35
L 3.16 11 320.10
DH5 2.910 M 3.16 11 320.10
H 3.16 11 320.10
Remark: 1. There are 79 channels in all. So thepteta observed period P = 0.4 * 79 =

31.6s.
2. Average time of occupandy=0 *| * 31.6/ P
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DH1

FCC ID: 2AFVJC0O9200

ri Keysight Spectrum Analyzer - Swept SA

RF DC

Marker 1 A -351.000 ps

SENSE:INT|

ALIGN AUTO |02:02:17 PMJun 15, 2017

Avﬁ Type: Log-Pwr

== |

—s— Trig: Free Run
#Atten: 30 dB Select Marker’
Ref Offset 0.8 dB AMkr1 -351.0 ps 1

E%gBIdiv Ref 10.00 dBm 0.33 dB |
B ) S—
BN - -
e |

Fixedl>
[ ] |

Off
| e ——— |

Properties»
[ |

More

10f2

Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.000 ms (1001 pts) _
MSG STATUS
Fﬁ Keysight Spectrum Analyzer - Swept SA == =T
| RF 500 DC SENSE:INT] ALIGN AUTO |DZ:DS:42 PM
Avg Type: Log-Pwr TRAF 1

PNO: Wide =#— T1rig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.402000000 GHz
Res BW 1.0 MHz

Select Marker.

‘_n
—

Normal

Delta

Fixedl-

\ g |
3

Properties»

More
10f2

Span 0 Hz

#VBW 3.0 MHz

MSG

Sweep 3.160 5 (1001 pts) _
STATUS
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DH3

FCC ID: 2AFVJC0O9200

SENSE:INT| ALIGN AUTO

Avg Type: Log-Pwr
Trig: Free Run
#Atten: 30 dB

PNO: Wide
IFGain:Low

| = == |

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.402000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Select Marker.

=
(=]
=
= N
2

Delta

Fixedl-

Ho |
3

Properties»

More
10f2

Span 0 Hz
Sweep 5.000 ms (1001 pts)

STATUS

_l

==

ri Keysight Spectru

m Analyzer - Swept SA
RF 500 DC

SENSE:INT| ALIGN AUTO

Avﬁ Type: Log-Pwr

—s— Trig: Free Run
#Atten: 30 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.402000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Sweep 3.160 s (1001 pts)

Marker

Select Marker’
1
| R |

Normal

Delta

Fixedl>

\o |
=

Properties»

More
10f2

Span 0 Hz

STATUS

_l
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FCC ID: 2AFVJC0O9200

Fﬁ Key=ight Spectrum Analyzer - Swept SA (=0T
| RF 500 DC SENSE:INT] ALIGN AUTO |DZ:14:27 PMJ
Marker 1 A 2.91000 ms Avg Type: Log-Pwr

PNO: Wide =#— T1rig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.402000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Select Marker'

MsG 1) Alignment Completed

ri Keysight Spectrum Analyzer - Swept SA
! T : o

Ref Offset 0.8 dB

Center 2.402000000 GHz
Res BW 1.0 MHz

Ref 10.00 dBm

ALIGN AUTO

SENSE:INT|

Avﬁ Type: Log-Pwr

—s— Trig: Free Run
#Atten: 30 dB

#VBW 3.0 MHz

Sweep 3.160 s (1001 pts)

STATUS
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11. Occupied Bandwidth
Test result: NA
11.1 Test limit

None

11.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

11.3 Test procedure and test setup

The occupied bandwidth per RSS-Gen Issue 4 Clagsed& measured using the Spectrum
Analyzer with the RBW close to 1% of the selectpdrs VBW = 3 * RBW
Detector = Sample, Sweep = Auto.
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11.4 Test protocol

Temperature : °C
Relative Humidity : %
99% Occupied
Modulation Channe€ Bandwidth
(kH2)
L
GFSK M
H
Channel L
Channel M
Channel H
99% Occupied
M odulation Channed Bandwidth
(kH2)
L
T /4
DQPSK M
H
Channel L
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Channel M

Channel H

FCC ID: 2AFVJCO9200

M odulation

Channd

99% Occupied
Bandwidth
(kH2)

8DPSK

Channel L

Channel M

Channel H
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12. Spuriousemission for receiver
Test result: NA

12.1 Test limit

The spurious emission shall test through 3 timasdble or local oscillator frequency
whichever is the higher, without exceeding 40 GHz.

[ ] If a conducted measurement is made, no spurioysibsignals appearing at the antenna
terminals shall exceed 2nW per any 4 kHz spuriceguency in the band 30-1000 MHz, or
5nW above 1 GHz.

[ ] If aradiated measurement is made, all spuriouissons shall comply with the limits of
Table below:

Frequency Field Strength Measurement Distance
(MH2) (dBuV/m) (m)
3
88 - 216 43.5 3
216 - 960 46.0 3
Above 960 54.0 3

12.2 Test Configuration

Please refer to clause 6.2

12.3 Test procedure and test setup

Please refer to clause 6.3.
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12.4 Test protocol

Frequency | Correct | Corrected Limit Margin | Detector
Polarization | (MHZ2) Factor Reading (dBuVv/m)| (dB)
(dB/m) | (dBuVv/m)

Remark: 1. Correct Factor = Antenna Factor + Cabks (-Amplifier, is employed)
2. Corrected Reading = Original Receiver Readit@ptrect Factor
3. Margin = limit — Corrected Reading

Example: Assuming Antenna Factor = 30.20dB/m, Cabks = 2.00dB,
Original Receiver Reading = 10dBuV.
Then Correct Factor = 30.20 + 2.00 = 32.20dB/my€&xed Reading = 10dBuV +
32.20dB/m = 42.20dBuV/m
Assuming limit = 54dBuV/m, Corrected Reading220dBuV/m, then Margin =
54 -42.20 = 11.80dBuV/m

Page 68 of 68
TTRF15.247_V1 ©2015Intertek



