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Tel: 86 21 61278271
Fax: 86 21 54262353

FCC ID: 2AM7KP6D047910110
TTRF15.247_V1 © 2015 Intertek



Test report no. 170900370SHA-001
ln Gr G Page 3 of 68

Total Quality. Assured.

Content

SUMMOARY ..ottt 522888588888 1
GENERAL INFORMATION ...cvoiiiriiriiseseeesissessssssess s sess s ssasssssssssasssssssenns 5
1.1 Description Of CHEN........coiiiiieieeee e 5
1.2 Identification of the EUT ... 5
1.3 Technical SPeCITICAtION.........cccoiiiiiiieie i 6
TEST SPECIFICATIONS. ....ctuiiiietieeiseeeseseeessssssss sttt essssssessessessanes 7
2.1 Standards or SPECITICALION ........cviieiiieiee s 7
2.2 Mode of operation during the teSt..........cccvevviieiiieie e 7
2.3 TeStSOTIWAIE [IST......eeeieiie e e 7
2.4 INSEIUMENT TIST ... 8
2.5 TESESUMMAIY ..ottt et siee s 9
2.6 Measurement UNCEIMAINTY ........cceivveiiere e 10
20 DB BANDWIDTH ...ttt ittt iteestt ettt sttt ettt stesseesteesbeesaeesaeambeaseesbeesbeenbeesbeesbeaseesbeesbeenbeenteanes 11
3.1 0 | RSP 11
3.2 TeSt ConfiQUIatiON .....c.ccviiieie et 11
3.3 Test Procedure and teSt SELUP......cveverrerierieriesie s 11
34 TESEPIOIOCOI ... it 12
CARRIER FREQUENCY SEPARATION ....ciiiittttiiiieeiiiiitttieteeessesistesseesssssisssssesssssssssssssessssssssssssseses 18
A1 TESEIIMIT .o 18
4.2 TeSt CONFIGUIALION ....c.ooiiiiieiiiciies e 18
4.3  Test procedure and teSt SELUP .......ccvveiverieiiiie e 18
44 TESEPIOLOCOI ...oveiiiiieiieieee e 19
MAXIMUM PEAK OUTPUT POWER ....ceiutiiuriitiesteesteeieesies st e sseesneesseasnesnnesseesneesneensesnessnessnssnens 25
5.1 TeSEHMIT.ceeiiieiee et sreenrees 25
5.2  TeSt Configuration .......cccueiieiieie et 25
5.3  Test procedure and teSt SETUD .......ueveierererererieeeee e 25
5.4 TESEPIOtOCO] .....ccuieiiiieie et 26
EMISSION OUTSIDE THE FREQUENCY BAND.......cciuttiiiieeiiiiitirieeeeeeeeeiitreeeesesessttaeseeessssssssssesseesans 27
6.1 TeSEHMIT it 27
6.2 TeSt CoNTIQUIAtION ...c..oiviieiiiiiicieeie e 27
6.3  Test procedure and teSt SELUP ......ccveiveeieiieie e 27
6.4 TESEPIOIOCOI ... .ccuiiieiceee et 28
NUMBER OF HOPPING FREQUENCIES .....uutiiiiiiiiiiitiiiet e e siiititet e e s s s esiasbbess e s s s s ssaabaaaeessssssasbraseessesnns 46
75 O =T 0 111 L PSSR 46
7.2 TeSt ConfiQUIatioN .......ccoveiiiiiee e 46
7.3 Test procedure and teSt SETUD ......cveveierierireieree e 46
T4 TESEPIOOCO] ..o 47
DWVELL TIME .ttt ettt sttt sttt st e et e et e et e e e bt e e abe e e ab e e e mbe e et e e enbeennnes 48
8.1 TESEHMIT it 48
8.2  TeSt CoNFIQUIALION ...c..oviiiiiiiiiieee e 48
8.3  Test procedure and teSt SEIUP ....ccvveiiieiie i et 48
8.4 TESEPIOIOCOI ... .ccuiiiieieee et 49
RADIATED EMISSIONS IN RESTRICTED FREQUENCY BANDS.......coiiiitieritaieaneairesieesteessesnessneseeas 53
0.1 TeSEHMIT.ceeiiiei et e e sneenreas 53
0.2 Test CoNfIGUIALION ......ccvviiiieiie e 53
9.3 Test procedure and teSt SETUD .......veveirriererererice e 54

FCC ID: 2AM7KP6D047910110

TTRF15.247_V1 © 2015 Intertek



Test report no. 170900370SHA-001
ln Gr G Page 4 of 68

Total Quality. Assured.

0.4 TESEPIOIOCOI ...t 55
10 POWER LINE CONDUCTED EMISSION ....ciiiiiuiireiiiiieeesiueeesinteeesseseesssseeessnsesesssssesesnsessssssssssssnsseees 59
05 R I3 1 | USSP 59
10.2  Test conNfiguIatioN ........cceiieiieiece e 59
10.3  Test procedure and teSt SEt UP .......covevererieriiinicieiee e 60
0 1St o (0] (oo | OSSR 61
11 OCCUPIED BANDWIDTH ..ocutiiutiiitiitiasttestieteestesiaesieestessteesaesstesssesasesbeasbeenbeesbeasbesseesbeesbeesbeenbeenneenns 62
L1110 TSt HMIT .ttt 62
11.2  TeSt CoNFIQUIALION .....oviiviiiieiieiieeee s 62
11.3  Test procedure and teSt SEIUP ......cveivveieiierie et 62
114 TeSEPIrOtOCOL ...t 63

FCC ID: 2AM7KP6D047910110
TTRF15.247_V1 © 2015 Intertek



Test report no. 170900370SHA-001
ln Gr G Page 5 of 68

Total Quality. Assured.

1 GENERAL INFORMATION

1.1 Description of Client

Applicant : Chanje Energy, Inc.
1025 Rollins Rd, Burlingame CA 94010

Manufacturing site  : Jiangsu AZX Electronic Technology Co., Ltd.

Danyang City, Jiangsu Province, Huang Town, Jiangshu
Economic Development Zone

1.2 Identification of the EUT

Product Name : media unit
Type/model : P6D047910110
FCCID : 2AM7KP6D047910110

FCC ID: 2AM7KP6D047910110
TTRF15.247_V1 © 2015 Intertek
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1.3 Technical Specification

Operation Frequency
Band
Protocol

Type of Modulation
Channel Number
Description of EUT
Antenna

Rating

EUT type

Sample received date

Date of test

FCC ID: 2AM7KP6D047910110

2400 — 2483.5 MHz

Bluetooth Base Rate + EDR

GFSK, n/4-DQPSK, 8DPSK

79 channels

EUT is a media unit with Bluetooth and WiFi function.
PCB antenna, 0.6dBi

12V DC

<] Table top
[_] Floor standing

July 23, 2017
July 23, 2017 ~ August 18, 2017

TTRF15.247_V1 © 2015 Intertek
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2 TEST SPECIFICATIONS

2.1 Standards or specification

47 CFR FCC Part 15 Subpart C (2016)
ANSI C63.10 (2013)
FCC Public Notice DA 00-705

2.2 Mode of operation during the test

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

The EUT is used for floating on the water, so only one installation was used to do the

radiated emission.

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

Freg. Band Modulation Lowest Middle Highest
(MHz) (MHz) (MHz) (MHz)
GFSK 2402 2441 2480
2400-2483.5 n/4-DQPSK 2402 2441 2480
8DPSK 2402 2441 2480
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

FCC ID: 2AM7KP6D047910110

TTRF15.247_V1 © 2015 Intertek
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2.4 Instrument list

Selected  Instrument
Shielded room
EMI test receiver
A.M.N.

Semi anechoic chamber
EMI test receiver
Broadband antenna
Horn antenna

Horn antenna

Horn antenna
Pre-amplifier

Test Receiver
PXA Signal Analyzer

Power sensor

ODOOXXDO MXOXKXX OO0

FCC ID: 2AM7KP6D047910110

EC no.

EC 2838
EC 2107
EC 3119

EC 3048
EC 3045
EC 4206
EC 3049
EC 4792-1
EC 4792-3
EC 5262

EC 4501
EC5338

Power sensor/Power meter EC4318

EC5338-1

EC5175

Test report no. 170900370SHA-001

Model
GB88
ESCS 30
ESH2-Z5

ESIB26
CBL 6112D
HF906

3117
HAP18-26W
pre-amp 18

ESCI7
N9030A

Page 8 of 68

Valid until date
2018-1-8
2017-10-19
2017-12-01

2017-9-9
2017-10-19
2018-6-1
2017-9-23
2017-8-24
2018-6-11
2018-6-20

2018-2-23
2018-3-3

N1911A/N1921A 2018-5-12

U2021XA

2017-12-29

MXG Analog Signal Generator EC5338-2 N5181A 2017-8-29

MXG Vector Signal Generator N51812B 2018-3-3

TTRF15.247_V1 © 2015 Intertek
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2.5 Test Summary

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.

TEST ITEM FCC REFERANCE RESULT

20 dB Bandwidth 15.247(a)(1) Tested
Carrier Frequency Separation 15.247(a)(1) Pass
Maximum peak output power 15.247(b)(1) Pass

Radiated Emissions in restricted

frequency bands 15.205 & 15.209 Pass

Emission outside the frequency band 15.247(d) Pass

Number of Hopping Frequencies 15.247(a)(1)(iii) Pass

Dwell time 15.247(a)(1)(iii) Pass

Power line conducted emission 15.207 NA
Occupied bandwidth i 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: 2AM7KP6D047910110
TTRF15.247_V1 © 2015 Intertek
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2.6 Measurement uncertainty
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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 bands below 1GHz +4.90dB
Radiated Emissions in restricted
frequency bands above 1GHz +5.02dB
Power line conducted emission + 3.19dB

FCC ID: 2AM7KP6D047910110

TTRF15.247_V1 © 2015 Intertek
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3 20 dB Bandwidth

Test result: Pass

3.1 Limit

[] Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater.

<] Frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the
20 dB bandwidth of the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 125mW.

3.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

N

Antenna connector

3.3 Test Procedure and test setup

The 20 bandwidth per FCC § 15.247(a)(1) is measured using the Spectrum Analyzer
with Span = 2 to 3 times the 20 dB bandwidth, RBW>1% of the 20 dB bandwidth,
VBW>RBW, Sweep = auto, Detector = peak, Trace = max hold.

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

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

FCC ID: 2AM7KP6D047910110
TTRF15.247_V1 © 2015 Intertek
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3.4 Test Protocol
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Temperature: 22°C
Relative Humidity: 54%
Modulation Channel 20dB Bandwidth Two-thirds of Bandwidth
(kHz) (kHz)
L 920.0 613.33
GFSK M 923.5 615.67
H 930.0 620.00
Channel L
[ I(ey;lghtSpE:tmmAnalﬂer-_D::up\ed BW | _— | - ‘ —
Center Freq 2_400000 GHz N $:;$e;;|:|;;nq;i.4D2DDDDg?’;3|:2Id;1DH; Radio Std: N:n; Frequency

G
HFGainow | #Atten: 30 dB

Radio Device: BTS

Ref 20.00 dBm

Center 2.402 GHz
H#Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power
851.34 kHz

Transmit Freq Error -5.571 kHz OBW Power

x dB Bandwidth 920.0 kHz x dB

CenterFreq
2.402000000 GHz

Sweep 19.13 ms|

11.7 dBm

99.00 %
-20.00 dB

FCC ID: 2AM7KP6D047910110

TTRF15.247_V1 © 2015 Intertek
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Channel M

BN Keysight Spectrum Analyzer - Occupied BW =]l
c | SENSE:INT| | ALIGN AUTO  [10:52:11 AM Jul 24, 2017
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
2.441000000 GHz

Center 2.441 GHz
H#Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power
857.25 kHz Freq Offset

Transmit Freq Error -6.549 kHz OBW Power WIRE
x dB Bandwidth 923.5 kHz x dB -20.00 dB

MSG STATUS

Channel H

BE Keysight Spectrum Analyzer - Occupied BW

c [ SENSE:INT] | ALIGN AUTO  [10:52:39 AM Jul 24, 2017
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radic Device: BTS

Ref 20.00 dBm

CenterFreq
2.480000000 GHz

Center 2.48 GHz Span 2 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 19.13 ms|

Occupied Bandwidth Total Power
854.74 kHz

Transmit Freq Error -3.912 kHz OBW Power 99.00 %
x dB Bandwidth 930.0 kHz x dB -20.00 dB

FCC ID: 2AM7KP6D047910110
TTRF15.247_V1 © 2015 Intertek
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Modulation Channel 20dB Bandwidth Two-thirds of Bandwidth
(kHz) (kHz)
L 1268 845.33
1/4-DQPSK M 1275 850.00
H 1281 854.00
Channel L

BB Keysight Spectrum Analyzer - Occupied BW
eysight Sp yz p!
(i 50Q DC [ SENSE:INT] |

ALIGN AUTO [10:53:53 AM Jul 24, 2017

RF 50 Q
Center Freq 2.402000000 GHz d
[ Trig: Free Run
#IFGain:Low #Atten: 30 dB

Center Freq: 2.402000000 GHz
Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

#V/BW 100 kHz

Occupied Bandwidth Total Power

1.2135 MHz

-6.800 kHz OBW Power
1.268 MHz x dB

Transmit Freq Error
x dB Bandwidth

CenterFreq
2.402000000 GHz

99.00 %
-20.00 dB

FCC ID: 2AM7KP6D047910110
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Channel M

Test report no. 170900370SHA-001
Page 15 of 68

BE Keysight Spectrum Analyzer - Occupied BW

SENSE:INT] |

ALIGN AUTO [10:54:18 AM Jul 24, 2017

Center Freq 2.44100000 GHz

#IFGain:Low

Center Freq: 2.441000000 GHz
G, Trig: FreeRun
#Atten: 30 dB

Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1970 MHz
-3.111 kHz
1.275 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

OBW Power
x dB

CenterFreq
2.441000000 GHz

Span 3 MHz
Sweep 3.2ms

Freq Offset
O Hz

-20.00 dB

IMSG

Channel H

BE Keysight Spectrum Analyzer - Occupied BW

=R

SENSE:INT]

ALIGN AUTO |10:54:51 AM Jul 24, 2017

Center Freq 2.48000000 GHz

Cp
#|FGain:Low

Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1810 MHz
-3.640 kHz
1.281 MHz

Transmit Freq Error
x dB Bandwidth

|
Center Freq: 2.480000000 GHz
, ) Trig: FreeRun
#Atten: 30 dB

#VBW 100 kHz

Total Power

OBW Power
x dB

Radio Std: Nene Frequency

Avg|Hold:>10/10

Radio Device: BTS

CenterFreq
2.480000000 GHz

99.00 %
-20.00 dB

STATUS

FCC ID: 2AM7KP6D047910110
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Modulation Channel 20dB Bandwidth Two-thirds of Bandwidth
(kHz) (kHz)
L 1296 864.00
8DPSK M 1301 867.33
H 1300 866.67
Channel L
Keysight Spectrum Analyzer - Occupied BW ==

RF 50Q DC | SENSE:INT] | ALIGN AUTO  [10:55:42 AM Jul 24, 2017
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None BIENCENCY
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radic Device: BTS

Ref 20.00 dBm

CenterFreq
2.402000000 GHz

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

Occupied Bandwidth Total Power
1.2172 MHz

Transmit Freq Error -10.409 kHz OBW Power 99.00 %
x dB Bandwidth 1.296 MHz x dB -20.00 dB

MSG STATUS

FCC ID: 2AM7KP6D047910110
TTRF15.247_V1 © 2015 Intertek
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Channel M

Test report no. 170900370SHA-001
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BE Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] |

ALIGN AUTO [10:56:11 AM Jul 24, 2017

Center Freq 2.44100000 GHz

#IFGain:Low

G, Trig: FreeRun
#Atten: 30 dB

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

Radio Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Center 2441 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power

1.2016 MHz
-6.688 kHz OBW Power
1.301 MHz x dB

Transmit Freq Error
x dB Bandwidth

CenterFreq
2.441000000 GHz

Span 3 MHz
Sweep 3.2ms

11.5 dBm

Freq Offset
O Hz

99.00 %
-20.00 dB

IMSG

Channel H

BE Keysight Spectrum Analyzer - Occupied BW

=R

| SENSE:INT|

ALIGN AUTO |10:56:44 aM Jul 24, 2017

Center Freq 2.48000000 GHz

[ Trig: Free Run
#FGain:Low

#Atten: 30 dB

Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power

1.1762 MHz

Transmit Freq Error 612 Hz OBW Power
x dB Bandwidth 1.300 MHz x dB

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

Radio Std: Nene Frequency

Radio Device: BTS

CenterFreq
2.480000000 GHz

99.00 %
-20.00 dB

STATUS

FCC ID: 2AM7KP6D047910110
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4 Carrier Frequency Separation

Test result:  Pass

4.1 Testlimit

[] Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater.

X Frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the
20 dB bandwidth of the hopping channel, whichever is greater, provided 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 FCC § 15.247(a)(1) is measured using the
Spectrum Analyzer with Span can capture two adjacent channels, RBW>1% of the
span, VBW>RBW, Sweep = auto, Detector = peak, Trace = max hold.

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

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

FCC ID: 2AM7KP6D047910110
TTRF15.247_V1 © 2015 Intertek
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4.4  Test protocol

Temperature: 22 °C
Relative Humidity: 54 %
. Frequency Separation Limit
Modulation Channel (kH2) (KH2)
L 960 >613.33
GFSK M 1002 >615.67
H 1002 >620.00
Channel L

ru I(ay;lghtSpectrumAnalyzar Swept SA ===

00 DC [ SENSE:INT ALIGN AUTO __ [11:29:15 AM Jul 24, 2017
Marker 2A -950 000000 kHZ ) Avg Type: Log-Pwr - )

PNO: Wide () Trig: Free Run Avg|Hold:>10/10
Select Marker.

IFGain:Low Atten: 30 dB

Ref Offset 0.5 dB 2
10 dBIdl\r Ref 20.00 dBm . |

Normal

Delta

Fixedl

off

Properties»

#VBW 300 kHz Sweep 2.000 ms (1001 pts)

MSG STATUS

FCC ID: 2AM7KP6D047910110
TTRF15.247_V1 © 2015 Intertek
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Channel M
BE Keysight Spectrum Analyzer - Swept SA = |
| RF DC SENSE:INT] | ALIGN AUTO \11:36:56 AM 1ul 24, 2017 Peak S h
Marker 2 A 1.002000000 MHz ) Avg Type: Log-Pwr 4 et
PNO: Wide () Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB
Next Peak
Ref Offset 0.5 dB
Ref 20.00 dBm : E——
Next Pk Right
| |
Next Pk Left
|||
Marker Delta

Stop 2.443000 GHz
#VBW 300 kHz Sweep 1.533 ms (1001 pts)

MSG STATUS

Channel H

SENSE:INT] ALIGN AUTO _ [11:38:00 AM Jul 24, 2017
Avg Type: Log-Pwr
= Trig: Free Run Avg|Hold:>10/10
Atten: 30 dB

BE Keysight Spectrum Analyzer - Swept SA

Ref Offset 0.5 dB
Ref 20.00 dBm

#VBW 300 kHz Sweep 1.533 ms (1001 pts)

FCC ID: 2AM7KP6D047910110
TTRF15.247_V1 © 2015 Intertek
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. Frequency Separation Limit

Modulation Channel (kH2) (kHz2)
L 1008 > 845.33
1/4-DQPSK M 1002 > 850.00
H 1002 > 854.00

Channel L

-ﬁ Keysight Spectrum Analyzer - Swept SA

| SENSE:INT| ALIGN AUTO

Avﬁ Type: Log-Pwr
Trig: Free Run Avg|Hold:>10/10

~ Atten: 30 dB

PNO: Wide (4,

IFGain:Low

==
\IIJEUSGAMJuIZ‘L 2017

Peak Search

10 dBidiv
Log

Ref Offset0.5 dB
Ref 20.00 dBm

AMkr2 1.008 MHz

--_.-,w

Mkr—CF

#VBW 300 kHz

Next Peak

0182 |
Next Pk Right|
JEE—

Next PK Left

Marker Delta

FCC ID: 2AM7KP6D047910110
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Channel M
BB Keysight Spectrum Analyzer - Swept SA ===
| RE DC SENSE:INT| [ ALIGN AUTO  [11:35:04 AM Jul 24, 2017
Marker 2 A 1.002000000 MHz ) Avg Type: Log-Pwr 4
PNO: Wide () Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB

Select Marker.

Ref Offset 0.5 dB
1LD dBidiv Ref 20.00 dBm
og

Stop 2.443000 GHz
#VBW 300 kHz Sweep 1.533 ms (1001 pts)

MSG STATUS

Channel H

SENSE:INT] ALIGN AUTO _ [11:39:06 AM Jul 24, 2017
Avg Type: Log-Pwr
= Trig: Free Run Avg|Hold:>10/10
Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm 0.021 dB

BE Keysight Spectrum Analyzer - Swept SA

Stop 2.481000 GHz
#VBW 300 kHz Sweep 1.533 ms (1001 pts)
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. Frequency Separation Limit
Modulation Channel (kH2) (kHz)
L 996 864.00
8DPSK M 996 867.33
H 1002 866.67

Channel L

[ el

-ﬁ Keysight Spectrum Analyzer - Swept SA

| SENSE:INT| | ALIGN AUTO [11:14:58 AM Jul 18, 2017
Avg Type: Log-Pwr

PNO: Wide L, 1rg: FreeRun Avg|Hold:>111

IFGain:Low Atten: 20 dB

Peak Search

AMKr2 996 kHz NextPeak
Ref Offset1 dB
10 gBiciv Ref 10,00 dBm 996 kiz |

Next Pk Right

Next Pk Left
B
Marker Delta
I |

Mkr—CF

. ----------

Center 2.402000 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 1.533 ms (1001 pts)
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Channel M
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BE Keysight Spectrum Analyzer - Swept SA

w1l RF | 50Q DC SENSE:INT|

ALIGN AUTO

[11:15:46 AM Jul 18, 2017

Marker 2 A 996.000000 kHz )
PNO: Wide Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 30 kHz

MSG

#VBW 100 kHz

Avﬁ Type: Log-Pwr
Avg|Hold:>1/1

Sweep

== |

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

Marker Delta

Span 3.000 MHz
1.533 ms (1001 pts)

Channel H

BE Keysight Spectrum Analyzer - Swept SA

=N

il RFE |500 DC SENSE:INT]

ALIGN AUTO

[11:16:28 AM Ul 18, 2017

Trig: Free Run

PNO: Wide ()
™ Atten: 20 dB

IFGain:Low

Ref Offset1 dB

1LD dBidiv Ref 10.00 dBm

Center 2.480000 GHz
#Res BW 30 kHz

MSG

#VBW 100 kHz

Avg Type: Log-Pwr
Avg|Hold:>1/1

Sweep

Peak Search

Next Peak
(e |
Next Pk Right
| e |
Next Pk Left
|
Marker Delta
|

Mkr—CF

Span 3.000 MHz
1.533 ms (1001 pts)
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5 Maximum peak output power

Test result: Pass

5.1 Test limit

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

For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts
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.

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt.

5.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

N

Antenna connector

5.3 Test procedure and test setup

The Maximum peak output power per FCC § 15.247(b) is measured using the
Spectrum Analyzer with Span = 5 times the 20 dB bandwidth, RBW> the 20 dB
bandwidth, VBW>RBW, Sweep = auto, Detector = peak, Trace = max hold.

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

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

FCC ID: 2AM7KP6D047910110
TTRF15.247_V1 © 2015 Intertek
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5.4 Test Protocol

Temperature: 22°C
Relative Humidity: 54%
Modulation Channel Condlzggseg]; OWET (Iag]r:]t)
L 4.451 <21.00
GFSK M 4.164 <21.00
H 3.928 <21.00
Modulation Channel Cond%ggg}; OWET (I(_jgnnl]t)
L 4.014 <21.00
n/4-DQPSK M 3.633 <21.00
H 3.111 <21.00
Modulation Channel COhdL(JgS&;’ OWer (Iagnr:)
L 4.118 <21.00
8DPSK M 3.735 <21.00
H 3.327 <21.00
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6 Emission outside the frequency band

Test result: Pass

6.1 Testlimit

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 20 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

6.3 Test procedure and test setup

The Emission outside the frequency band per FCC § 15.247(d) is measured using
the Spectrum Analyzer with Span wide enough capturing all spurious from the
lowest emission frequency of the EUT up to 10th harmonics, RBW = 100kHz,
VBW=>RBW, Sweep = auto, Detector = peak, Trace = max hold.

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

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

FCC ID: 2AM7KP6D047910110
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6.4 Test Protocol
Temperature: 22°C
Relative Humidity: 54%
Modulation Channel Result Limit
(dBm)
L Pass >20
M Pass >20
GFSK
H Pass >20
Hopping Pass >20

Channel L
Fﬁ Keysight Spectrum Analyzer - Swept SA ===
7 | SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr Frequency
PNO: Fast (4 1rig: Free Run Avg|Held:>10/10
IFGain:Low Atten: 30 dB
Auto Tune
Ref Offset 0.6 dB
10 dBidiv Ref 20.00 dBm ||
Center Freq
2.405000000 GHz
i i |
StartFreq
2.310000000 GHz
|
StopFreq
2500000000 GHz
- i |
CF Step
#VBW 300 kHz 19.000000 MHz
Auto Man
MKR| MODE TRC| SCL FUNCTION WIDTH FUNCTIONVALUE =~
1 MEENEE 240 169 00 Gy P ———
Pl N (1] F] 2.400 000 00 GHz 40851dBm| [ 0000 0000 |
3 NEERER 2.483 500 00 GHz 60812dBm| | | ] Freq Offset
4 NEEEER 2.353 985 00 GHz 37539dBm| | ] 0 Hz

]
6
7
8
9
0
1

-

IIE 2.497 986 00 GHz 43972dBm| |
I N A

=
7]
o]
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Keysight Spectrum Analyzer - Swept SA == =T
L RF D SENSE:INT] ALIGN AUTO |ll:13:32 AM Jul 24, 2017 Peak S h
Marker 1 2.306015265525 GHz , Avg Type: Log-Pwr Miaiaian
PNO: Fast () Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB
NextPeak
Ref Offset 0.5 dB
10 dBidiv Ref 20.00 dBm ||
Log
Next Pk Right|
B |
Next Pk Left
||
Marker Delta
||
Mkr—CF
|
L PR RPNV SSAPeY e s st T PRV RO B 10 Mkr—RefLv
L [——— T Mﬂ e——
10f2

#VBW 300 kHz

Sweep 8.000 ms (40001 pts

STATUS

—

SENSE:INT| ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>10/10

|11:16:04 AM Jul 24, 2017

y Trig: Free Run
Atten: 30 dB

P ast (g
IFGain:Low

Ref Offset 0.6 dB

10gBJd|v Ref 20.00 dBm

Stop 25.00 GHz
Sweep 40.00 ms (10001 pts

#VBW 3.0 MHz

(=T
o BT
NextPeak
||
Next Pk Right
||
Next Pk Left
|

Marker Delta

MKr—RefLvl

More
10f2

STATUS

_l
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Channel M
ru Keyzight Spectrum Analyzer - Swept SA (=0 T=
L RF 500 DC | | | SENSE:INT| ALIGN AUTO |ll:11:DE AM Jul 24, 2017 F
Start Freq 2.310000000 GHz ] Avg Type: Log-Pwr TRAC L
PNO: Fast () Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB
Ref Offaot 05 dB Mkr5 2.488 994 25 GHz AUlo TUne
Ref 20.00 dBm ~41.091 dBm SE——
Center Freq
2.405000000 GHz
||
StartFreq
2.310000000 GHz
|
StopFreq
2.500000000 GHz
|
Stop 2.50000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts 19.000000 MHz
Auto Man
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =
T Y T T T — —— ]
Y N [ 1] f|  240000000GHz|  6073ddBm| [ | |
3 T B ¥ A T T O — — Freq Offset
P\ N 4] f |  239297775GHz|  35644dBm| [ [ | 0Hz
Nl bassesazscHz  bostdmml |
I R R B

W~

10

ru Keysight Spectrum Analyzer - Swept 54 |i\|ﬁ\|ﬁ/|

RF S50Q DC | SENSE:INT| ALIGN AUTO :14:16 4 o
Marker 1 2.249016237600 GHz _ Avg Type: Log-Pwr A :

PNO: Fast ) Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB

Mkr1 2.249 02 GHz NextPeak

Ref Offset 0.5 dB
1ogBde Ref 20.00 dBm -44.519 dBm —

Next Pk Right
e |
Next Pk Left
| S |
Marker Delta
e |
MKkr—CF
e |
Mkr—RefLvl

More
10f2

#VBW 300 kHz Sweep 8.000 ms (40001 pts

IMSG STATUS |
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| = ==

ru Keysight Spectrum Analyzer - SweptSA

SENSE:INT|

ALTGN AUTO [11:16:26 AM Jul 24, 2017

Trig: Free Run

PNO: Fast ()
" Atten: 30 dB

IFGain:Low

Avg Type: Log-Pwr Peak Search

Avg|Hold:>10/10

Ref Offset 0.5 dB
Ref 20.00 dBm

#VBW 3.0 MHz

NextPeak

||
Next Pk Right|
||
Next Pk Left
i |

Marker Delta

Mkr—RefLvl

More
10f2

Stop 25.00 GHz
Sweep 40.00 ms (40001 pts

STATUS

_l

Channel H

ru Keysight Spectrum Analyzer - Swept SA

=

RF 50 Q

DC SENSE:INT]|

ALIGN AUTO

Marker 5 2. 486500500000 GHz

Avg Type: Log-Pwr Peak Search

PNO: Fast ) Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB
NextPeak
Ref Offset 0.5 dB
Ref 20.00 dBm ez
Next Pk Right|
|
Next Pk Left
|
Marker Delta
s s |
#Res BW 100 kHz #VBW 300 KHz Sweep 2.667 ms (40001 pts MKr—CF
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =
1 MEEEEE 2480164 00 Griz T ————— —
P N (1| f|  240000000GHz|  57495dBm| |
a | N |1 [f|  248350000GHz|  53667dBm| | | | MKr_RefLvI
4 MEERER 2.384 157 00 GHz 41026dBm| [ [ | =
I N (1] f] 2.486 500 50 GHz. 47816dBm| [ [ 00000000
6 I R A
7
8
9
10
11
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Fu Keysight Spectrum Analyzer - Swept SA

| = ==

RF 500 DC | | | SENSE:INT|

ALTGN AUTO [11:14:53 AM Jul 24, 2017

.Marker 12.287881836175 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr Peak Search

Avg|Hold:>10/10

Ref Offset 0.5 dB
Ref 20.00 dBm

#VBW 300 kHz

NextPeak

||
Next Pk Right|
||
Next Pk Left
i |

Marker Delta

Mkr—RefLvl

|
More

10f2
Stop 2.310 GHz 2

Sweep 8.000 ms (40001 pts _
STATUS

=

SENSE:INT]|

ALIGN AUTO [11:17:10 A

PNO: Fast ) Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 0.6 dB
Ref 20.00 dBm

10 dBldiv
Log

#VBW 3.0 MHz

Avg Type: Log-Pwr TRACE Peak Search

Avg|Hold:>10/10 TYPE!

DET

Mkr1 7.439 9 GHz NextPeak

42151 B |

Next Pk Right
|
Next Pk Left
[ |
Marker Delta
| G s |
MKkr—CF
s
Mkr—RefLvl
| i s s e |

More

10of2
Sweep 40.00 ms (10001 pts

Stop 25.00 GHz

STATUS |

FCC ID: 2AM7KP6D047910110

TTRF15.247_V1 © 2015 Intertek



Test report no. 170900370SHA-001
lﬂ Gf G Page 33 of 68

Total Quality. Assured.

Hopping
Fﬂ Keysight Spectrum Analyzer - Swept SA [ e |
! RF DC [ SENSE:INT] | ALIGN AUTO  [11:23:13 A F
Start Freq 2.310000000 GHz ) Avg Type: Log-Pwr ; e
PNO: Fast () Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB
et Offect 0.5 dB Mkr1 2.401 983 75 GHz Allto Tune
Ref 20.00 dBm 4.407 dBmygm—
Center Freq
2.405000000 GHz
||
StartFreq
2.310000000 GHz
||
StopFreq
2.500000000 GHz
|
Stop 2.50000 GHz CF Step
#VBW 300 kHz Sweep 2.667 ms (40001 pts 19.000000 MHz
Auto Man
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =
T Y T T S — —— ]
P N [1]f] 2.400 000 00 GHz 36769dBm| [ [ |
3 MEENEE 248350000GHz| __ 49721dBm| | [ | Freq Offset
N {1 f|  239301100GHz| _ -35964dBm| | | | 0Hz
| N [1[f]  248303075GHz| __42425dBm| | | |8
- ]
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Modulation Channel Result T
(dBm)
L Pass >20
M Pass >20
/4-DQPSK
H Pass >20
Hopping Pass >20
Channel L
rn Keysight Spectrum Analyzer - SprtSA | - | - - — | [E=a =

Avg Type: Log-Pwr
Avg|Held:>10/10

y Trig: Free Run

PNO: Fast )
" Atten: 30 dB

IFGain:Low

Ref Offset 0.5 dB
Ref 20.00 dBm

#Res BW 100 kHz

FUNCTION WIDTH

SCL FUNCTION FUNCTION VALUE =~

1 III-II___
¢ N |1|f|  240000000GHz| 42957dBm| [ | |
3 [ N [1[f]  248350000GHz| -60827dBm| [ [ |
| N [1[f]  235308500GHz|] -38212dBm| [ [ |
| N [1[f]  249798600GHz| 46275dBm| [ | B
- ]
[
[ |

MKR| MODE TRC!

S OWo oo A

-

Frequency

Auto Tune

Center Freq
2405000000 GHz

StartFreq
2.310000000 GHz

StopFreq
2500000000 GHz

CF Step
19.000000 MHz
Auto Man

Freq Offset
0 Hz

=
@
o]
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Fu Keysight Spectrum Analyzer - Swept SA

| = ==

RF 500 DC | | | SENSE:INT|

ALTGN AUTO [11:13:43 AM Jul 24, 2017

.Marker 1 2.306015265525 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr Peak Search

Avg|Hold:>10/10

Ref Offset 0.5 dB
Ref 20.00 dBm

#VBW 300 kHz

NextPeak

||
Next Pk Right|
||
Next Pk Left
i |

Marker Delta

Mkr—RefLvl

|
More

10f2
Stop 2.310 GHz 2

Sweep 8.000 ms (40001 pts _
STATUS

=

SENSE:INT]|

ALIGN AUTO [11:17:57 A

PNO: Fast ) Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 0.6 dB
Ref 20.00 dBm

10 dBldiv
Log

#VBW 3.0 MHz

Avg Type: Log-Pwr TRACE Peak Search

Avg|Hold:>10/10 TYPE!

DET

Mkr1 23.841 3 GHz NextPeak

~42.566 A |

Next Pk Right
|
Next Pk Left
[ |
Marker Delta
| G s |
MKkr—CF
R |
Mkr—RefLvl
| i s s e |

More

10of2
Sweep 40.00 ms (10001 pts

Stop 25.00 GHz

STATUS |
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Channel M
F eysight Spectrum Analyzer - Swept SA == =T
RF DC | SENSE:INT) ALIGN AUTO |ll:11:37 AM
Avg Type: Log-Pwr TracelDetector
PNO: Fast ) Trig: Eree Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB Select Trace.
Ref Offset 0.5 dB 1
EO dBidiv Ref 20.00 dBm ErE————
ClearWrite
T |
Trace Average
B |
Max Hold
[ |
Min Hold
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE  »~ |
gl N [1[f] 2 441 005 00 GHz 3232 dBm| | e e |
Pl N (1] F] 2.400 000 00 GHz 61969dBm|[ [ 0000 0000 | .
N N (1 [ f] 2 .483 500 00 GHz 60317dBm| [ [ 0000000 ] View Blank
P N [1]f] 977 75GHz -36.535 dBm ——— Trace On
| N [1]f]

ru Keysight Spectrum Analyzer - Swept SA

ALIGN AUTO
Avg Type: Log-Pwr
Avg[Hold:>10/10

RF 500 DC |11:14:25 AM Jul 24, 2017

Marker 1 2. 249131737150 GHz

PNO: Fast ()
IFGain:Low

SENSE:INT]|

y Trig: Free Run
Atten: 30 dB

Ref Offset 0.6 dB

10gBJd|v Ref 20.00 dBm

Stop 2.310 GHz
Sweep 8.000 ms (10001 pts

#VBW 300 kHz

(=T
o BT
NextPeak
||
Next Pk Right
||
Next Pk Left
|

Marker Delta

MKr—RefLvl

More
10f2

STATUS

—
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Fu Keysight Spectrum Analyzer - Swept SA

SENSE:INT)| ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>10/10

[11:18:34 AM Jul 24, 2017

Trig: Free Run

PNO: Fast ()
" Atten: 30 dB

IFGain:Low

Ref Offset 0.5 dB
Ref 20.00 dBm

Stop 25.00 GHz

#VBIV 3.0 MHz Sweep 40.00 ms (40001 pts

o | e 5]
Peak Search

NextPeak

||
Next Pk Right|
||
Next Pk Left
i |

Marker Delta

Mkr—RefLvl

More
10f2

STATUS

Channel H
[ = e )
SENSE:INT) ALIGN AUTO |1]:EIE:43AMJU|24 2017
Avg Type: Log-Pwr Trace/Detector
PNO: Fast ) Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB Select Trace
>
Ref Offset 05 dB l
Ref 20.00 dBm eEE—
Clear Write
[ ] |
Trace Average
e |
Max Hold
B |
#VBW 300 kHz Min Hold
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~ |
1 INEEEESR 4|0 164 00 GHz 2 480 T R R | F—
[ f ] 0 000 00 GHz 59928dBm| [ [ ] .
[1]f] 3 500 00 GHz 54536dBm| [ [ 000000000 | View Blank |
| f | Trace On
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Fu Keysight Spectrum Analyzer - Swept SA

| = ==

RF 500 DC | | | SENSE:INT|

ALTGN AUTO [11:15:03 AM Jul 24, 2017

.Marker 1 2.287997335725 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr Peak Search

Avg|Hold:>10/10

Ref Offset 0.5 dB
Ref 20.00 dBm

#VBW 300 kHz

NextPeak

||
Next Pk Right|
||
Next Pk Left
i |

Marker Delta

Mkr—RefLvl

|
More

10f2
Stop 2.310 GHz 2

Sweep 8.000 ms (40001 pts _
STATUS

=

SENSE:INT]|

ALIGN AUTO [11:18:57 A

PNO: Fast ) Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 0.6 dB
Ref 20.00 dBm

10 dBldiv
Log

#VBW 3.0 MHz

Avg Type: Log-Pwr TRACE Peak Search

Avg|Hold:>10/10 TYPE!

DET

Mkr1 2.528 1 GHz NextPeak

42441 dB e |

Next Pk Right
|
Next Pk Left
[ |
Marker Delta
| G s |
MKkr—CF
s
Mkr—RefLvl
| i s s e |

More

10of2
Sweep 40.00 ms (10001 pts

Stop 25.00 GHz

STATUS |
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Hopping
rn Keysight Spectrum Analyzer - Swept SA [ e |
RF DC [ SENSE:INT] | ALIGN AUTO  [11:24:27 A F
Start Freq 2.310000000 GHz ) Avg Type: Log-Pwr e
PNO: Fast () Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB

et Offect 0.5 dB MKkr5 2.484 980 50 GHz Allto Tune
Ref 20.00 dBm -41.732 dBmp

Center Freq

2.405000000 GHz
i |

StartFreq

2.310000000 GHz
|

StopFreq

2.500000000 GHz
e |

Stop 2.50000 GHz CF Step

#VBW 300 kHz Sweep 2.667 ms (40001 pts 18,000000 MHz

Auto Man

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~
T ¥ Y I — E—— ]
2 NEEREA 2.400 000 00 GHz 36916dBm| [ [ 0|
3 MEENER 248350000GHz | 44833dBm| | [ ] Freq Offset
2 T T 1 Y 7] I —— 0 Hz
5 lIllll]——_
N N N

6
7
8
9
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. Limit
Modulation Channel Result
(dBm)
L Pass >20
M Pass >20
H Pass >20
Hopping Pass >20
Channel L
rn Keysight Spectrum Analyzer - Swept SA [E=a =
00 [ SENSE:INT] [ ALIGN AUTO  [11:04:35 AM Jul 24, 2017
Avg Type: Log-Pwr Trace/Detector
PNO: Fast (5 1rig: Free Run Avg|Held:>10/10 .
IFGain:Low Atten: 30 dB Select Trace.
Ref Offset 05 dB l
10 dBidiv. Ref 20.00 dBm emm———
og B
Clear Write
|G| |
Trace Average
I |
Max Hold
B ] |
Min Hold
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE  »~ |
1 III-II——— e
)N N [1[f|  240000000GHz| 43447dBm| | [ | .
3 NEEEEE 2.483 500 00 GHz 62233dBm| [ 00000 000000000 View Blank'
4 | N [1]f] 2.353 985 00 GHz 38160dBm| | ] Trace On
S N [1[f]  249798600GHz[ 45698dBm| | [  |E
I ] E e E— e |
g More
10 I 10f3
i — —l
[3
MSG STATUS
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Fu Keysight Spectrum Analyzer - Swept SA

| = ==

RF 500 DC | | | SENSE:INT|

ALTGN AUTO [11:13:54 AM Jul 24, 2017

.Marker 1 2.306073015300 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr Peak Search

Avg|Hold:>10/10

Ref Offset 0.5 dB
Ref 20.00 dBm

#VBW 300 kHz

NextPeak

||
Next Pk Right|
||
Next Pk Left
i |

Marker Delta

Mkr—RefLvl

|
More

10f2
Stop 2.310 GHz 2

Sweep 8.000 ms (40001 pts _
STATUS

ru Keysight Spectrum Analyzer - Swept SA

=

RF 500 DC

SENSE:INT]|

ALIGN AUTO [11:19:20 A

Marker 1 23. 865437500000 GHz E )
PNO: Fast ) Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 0.6 dB
Ref 20.00 dBm

10 dBldiv
Log

#VBW 3.0 MHz

Avg Type: Log-Pwr TRACE Peak Search

Avg|Hold:>10/10 TYPE!

DET

Mkr1 23.865 4 GHz NextPeak

42810 A |

Next Pk Right
|
Next Pk Left
[ |
Marker Delta
| G s |
MKkr—CF
s
Mkr—RefLvl
| i s s e |

More

10of2
Sweep 40.00 ms (10001 pts

Stop 25.00 GHz

STATUS |
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Channel M
F eysight Spectrum Analyzer - Swept SA == =
RF DC | SENSE:INT| ALIGN AUTO  [11:12:07 AM
Avg Type: Log-Pwr TracelDetector
PNO: Fast () Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB SelectTrace
Ref Offset 0.5 dB l
EO dBidiv Ref 20.00 dBm ErE————
Clear Write
e ]|
Trace Average
| |
Max Hold
EEEE| |
Min Hold
MKR| MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTIONVALUE - |
1 MEEEEE 2441 006 00 Gz T A B e—  Fm|
2 NEKEEE 2.400 000 00 GHz 61274dBm| [ 00000 00| .
3 NEERESR 2 483 500 00 GHz 60953dBm| [ 000 000000000 ] View Blank’
4 IIII]% 977 75 GHz -36.418 dBm ——— Trace On

ru Keysight Spectrum Ana\yzer SweptSA

[ SENSE:INT] ALIGN AUTO  [11:14:34 AM Jul 24, 2017
Marker 1 2. 249016237600 GHz ) Avg Type: Log-Pwr

PNO: Fast ) Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB

= |

Peak Search

NextPeak

Ref Offset 0.6 dB
10gBJd|v Ref 20.00 dBm . —

Next Pk Right
||
Next Pk Left
|

Marker Delta

MKr—RefLvl

More
10f2

Stop 2.310 GHz

# #VBW 300 kHz Sweep 8.000 ms (40001 pts;
MSG STATUS
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o | e 5]
Peak Search

Fu Keysight Spectrum Analyzer - Swept SA

SENSE:INT)| ALIGN AUTO |1]:19:54 AM Jul 24, 2017

Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB

NextPeak

Ref Offset 0.5 dB
Ref 20.00 dBm i e |

Next Pk Right|
||
Next Pk Left
i |

Marker Delta

Mkr—RefLvl

More
10f2

Stop 25.00 GHz
#VBIV 3.0 MHz Sweep 40.00 ms (40001 pts

MSG STATUS

Channel H

=

Tracel/Detector

SENSE:INT| ALIGN AUTO _ [11:07:29 AM Jul 24, 2017

Avg Type: Log-Pwr
PNO: Fast ) Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB

Select Trace
Mkr5 2.486 500 50 GHz
Ref 20,00 dBm -51.561 dBm

=
v
—

Clear Write

Trace Average

Max Hold

Min Hold

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =
(0 N [1[f] 4:0 164 00 GHz 2. 628 dBml | 0 0000000

[ f ] 0 000 00 GHz 59800dBm| [ ] .

IIE 3 500 00 GHz 54881dBm|[ [ View Blank |

Trace On

U
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Fu Keysight Spectrum Analyzer - Swept SA

| = ==

RF 500 DC | | | SENSE:INT|

ALTGN AUTO [11:15:15 AM Jul 24, 2017

.Marker 1 2.287939585950 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr Peak Search

Avg|Hold:>10/10

Ref Offset 0.5 dB
Ref 20.00 dBm

#VBW 300 kHz

NextPeak

||
Next Pk Right|
||
Next Pk Left
i |

Marker Delta

Mkr—RefLvl

|
More

10f2
Stop 2.310 GHz 2

Sweep 8.000 ms (40001 pts _
STATUS

=

SENSE:INT]|

ALIGN AUTO [11:20:18 A

PNO: Fast ) Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 0.6 dB
Ref 20.00 dBm

10 dBldiv
Log

#VBW 3.0 MHz

Avg Type: Log-Pwr TRACE Peak Search

Avg|Hold:>10/10 TYPE!

DET

Mkr1 2.528 1 GHz NextPeak

42491 dBm e |

Next Pk Right
|
Next Pk Left
[ |
Marker Delta
| G s |
MKkr—CF
s
Mkr—RefLvl
| i s s e |

More

10of2
Sweep 40.00 ms (10001 pts

Stop 25.00 GHz

STATUS |
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Hopping
Fﬂ Keyzight Spectrum Analyzer - Swept SA Fo e
RF 500 DC [ SENSE:INT] | ALIGN AUTO  [11:25:21 AM Jul 24, 2017 F
Start Freq 2.310000000 GHz ] Avg Type: Log-Pwr TRAC ey
PNO: Fast (L, 11g: Free Run Avg|Held:>10/10 d
IFGain:Low Atten: 30 dB N N
Ref Offset 05 B Mkr5 2.486 011 25 GHz Auto Tune
Ref 20.00 dBm -42.513 dBm e |
Center Freq
2.405000000 GHz
||
StartFreq
2.310000000 GHz
|
StopFreq
2500000000 GHz
|
Start 2.31000 GHz Stop 2.50000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts 19.000000 MHz
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE = Auto [EEG
© I Y T —— |
Pl N (1| f|  240000000GHz| 42984dBm| | | |
3 [ N [1[f[  248350000GHz| 46958dBm|{ [ | | Freq Offset
4 IIII]——— 0Hz
| N (1| f| = 248601125GHz|  425613dBm| |
1]

6
7
8
9
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7 Number of Hopping Frequencies

Test result: Pass

7.1 Test limit

Number of Hopping Frequencies in the 2400-2483.5 MHz band shall use at least
15 channels.

7.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

N

Antenna connector

7.3 Test procedure and test setup

The Number of Hopping Frequencies per FCC § 15.247(a)(1)(iii) is measured
using the Spectrum Analyzer with RBW=100kHz, VBW>RBW, Sweep = auto,
Detector = peak, Trace = max hold.

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

rotocol

Temperature:

Relative

Humidity:

22°C
54%
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Number of Hopping Frequencies

Limit

79

>15

ri Keysight Spectrum Analyzer - Swept SA

Start Freq

RF 500 DC

[ SENSE:INT]

[ ALIGN AUTO  [11:45:25 AM Jul

2.400000000 GHz

PNO: Fast (,) 1rg:FreeRun
IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:>10/10

10 dBidiv
Log

Ref Offset 0.5 dB
Ref 20.00 dBm

#VBW 300 kHz

peaknmen At a0

LI
[

S,
A e e M

(= R

Auto Tune

Center Freq
2.441750000 GHz

StartFreq
2.400000000 GHz

StopFreq
2.483500000 GHz

CF Step
8.350000 MHz

Auto Man

Freq Offset
0Hz
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8 Dwell Time

Test result: Pass

8.1 Testlimit

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

8.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

N

Antenna connector

8.3 Test procedure and test setup

Dwell time per FCC § 15.247(a)(1)(iii) is measured using the Spectrum Analyzer
with Span = 0, RBW=1MHz, VBW>RBW, Sweep can capture the entire dwell
time, Detector = peak, Trace = max hold.

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines
for Frequency Hopping Spread Spectrum Systems).
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8.4 Test Protocol
Temperature: 22°C
Relative Humidity: 54%
Packet | Occupancy time | Channel | Real observed | Hops among | Dwell time | Limit
for single hop period Observed (ms)
(ms) (s) period T (s)
) P I
L 3.16 32 132.48
DH1 0.414 M 3.16 32 132.48
H 3.16 32 132.48
L 3.16 16 266.56
DH3 1.666 M 3.16 16 266.56 <0.4
H 3.16 16 266.56
L 3.16 11 347.60
DH5 2.926 M 3.16 11 347.60
H 3.16 11 347.60

Remark: 1. There are 79 channels in all. So the complete observed period P = 0.4 *

79=316s.
2. Average time of occupancy T=0 *1 *31.6/P
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DH1

BE Keysight Spectrum Analyzer - Swept SA

SENSE:INT| ALIGN AUTO [11:51:48 aM Jul 24, 2017

RE DC |
Center Freq 2.441000000 GHz ) Avg Type: Log-Pwr
—— Trig: Free Run

Atten: 30 dB

AMKr2 414.0 ps
Ref Offset 0.5 dB
1L%gBidiv RZf 205.7)0 dBm 10.00 dB

I A

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

BE Keysight Spectrum Analyzer - Swept SA
| RE [500Q DC [ SENSE:INT] I ALIGN AUTO
Center Freq 2.441000000 GHz L Avg Type: Log-Pwr
PNO: Wide ~#»— 1rig: Video
IFGain:Low Atten: 30 dB

Ref Offset 0.5 dB
1LD dBidiv Ref 20.00 dBm
og

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (1001 pts)
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DH3

SENSE:INT| ALIGN AUTO _ [11:52:57 AM
Avg Type: Log-Pwr

== |

—— Trig: Free Run
Atten: 30 dB

Select Marker

»
Ref Offset0.5 dB 2
10ngdlv Ref 20.00 dBm I —
Normal
]
Delta

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

SENSE:INT| ALIGN AUTO _ [11:58:30 AM Jul 24, 2017
Avg Type: Log-Pwr

—— Trig: Video
Atten: 30 dB

Ref Offset 0.5 dB
1ongd|v Ref 20.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (1001 pts)
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DH5

==

BE Keysight Spectrum Analyzer - Swept SA

SENSE:INT| ALIGN AUTO _ [11:53:52 AM Jul 24, 2017
Avg Type: Log-Pwr

RE DC
Marker 2 A 2.92600 ms .
PNO: Wide —»— Trig: Free Run

IFGain:Low Atten: 30 dB SelectMarker’
Ref Offset 0.5 dB 2
Ref 20.00 dBm e
Normal
T
Delta

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.00 ms (1001 pts)

MSG STATUS

SENSE:INT| ALIGN AUTO |11:58:51 AM Jul 24, 2017

DC
q 2.441000000 GHz L Avg Type: Log-Pwr
i Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (1001 pts)

MSG STATUS
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9 Radiated Emissions in restricted frequency bands

Test result: Pass

9.1 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
(MH2) (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

AVAVAVA

9.2 Test Configuration

> Turn Table

NAAAAAAAAAAAS
o

EUT

\ Antenna mast

AAAA

Test receiver
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9.3 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 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 = 43.80dBuVv/m.
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9.4 Test Protocol

Temperature: 22°C
Relative Humidity: 54%

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 [ dBiE/ m]
80

70

20

10

30M 50M 70M  100M 200M 300M 500M 700M  1G
Frequency [He]

X  MES AH0801_LH red
MES AED80L LH pre

V] HT TR L3 T7YD o O ronnt h TYD
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Vertical
Level [ dBiE/ m]
80
70
60
50
| o
X
40 Ha X X
X X
30 ......................... | VOO PO U ' CF') B Y O I | RO O O O Y AR R T b
X X
X
20 OO - S A ¥ 39 B A N P i/ \ ./
10
0
30M 50M 70M  100M 200M 300M 500M 700M  1G
Frequency [H]
x MES AH801 LV7 red
MES AEH0801 LV7 pre

e—l\V| HT TR L3 T7TYD R S ronnth TYD

Test result below 1GHz:

Antenna | Frequency | Corrected Correct Limit | Margin | Detector
(MHz) Reading Factor (dBuVv/m) | (dB)
(dBuV/m) (dB/m)
H 35.83 29.80 16.6 40.00 10.20 PK
H 84.43 35.60 9.3 40.00 4.40 PK
H 119.42 40.50 14.0 43.50 3.00 PK
H 142.75 42.40 12.8 43.50 1.10 PK
H 239.94 36.10 13.7 46.00 9.90 PK
H 288.54 43.40 15.3 46.00 2.60 PK
H 480.98 35.70 19.9 46.00 10.30 PK
H 500.42 42.30 20.2 46.00 3.70 PK
H 930.02 37.80 25.2 46.00 8.20 PK
\Y 30.00 22.40 21.0 40.00 17.60 PK
\Y 57.21 26.80 7.9 40.00 13.20 PK
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V 74.71 27.80 8.6 40.00 12.20 PK
\ 119.42 32.80 14.0 43.50 10.70 PK
\ 142.75 41.90 12.8 43.50 1.60 PK
\ 185.51 33.20 11.6 43.50 10.30 PK
\ 288.54 43.90 15.3 46.00 2.10 PK
\ 480.98 38.40 19.9 46.00 7.60 PK
\ 644.27 38.60 22.0 46.00 7.40 PK
\Y 714.75 40.20 22.6 46.00 5.80 PK

Test result above 1GHz (The Bluetooth was tested with and without WiFi
connected, and the worst data was listed as below):

The emission was conducted from 1GHz to 25GHz

GFSK:
Channel | Antenna | Frequency | Corrected | Correct Limit Margin | Detector
(MHz) Reading | Factor | (dBuV/m) | (dB)
(dBuV/m) | (dB/m)
\% 2401.96 99.90 34.34 | Fundamental / PK
V 2353.85 58.80 34.10 74.00 15.20 PK
- \Y 2353.85 28.70 34.10 54.00 25.30 AV
\Y 4803.92 51.80 -3.55 74.00 22.20 PK
\Y 2440.94 97.90 34.60 | Fundamental / PK
M \Y 2368.70 52.50 -3.35 74.00 26.80 PK
\Y 2479.90 98.30 34.62 | Fundamental / PK
\Y 2484.04 54.10 34.63 74.00 19.90 PK
i \Y 2484.04 24.10 34.63 54.00 29.90 AV
\Y 4960.16 48.70 -3.16 74.00 25.30 PK
8DPSK
Channel | Antenna | Frequency | Corrected | Correct Limit Margin | Detector
(MHz) Reading | Factor (dBuVv/m) | (dB)
(dBuV/m) | (dB/m)
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\Y 2401.82 95.30 34.30 | Fundamental / PK

L V 2353.85 55.40 33.60 74.00 18.60 PK

V 4803.95 48.50 -3.595 74.00 26.40 PK

M V 2440.94 97.90 34.60 | Fundamental / PK
V 2479.90 96.50 34.62 | Fundamental / PK

i V 2383.81 52.00 34.63 74.00 22.00 PK

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

2. Corrected Reading = Original Receiver Reading + Correct Factor

3. Margin = limit — Corrected Reading

7. The DH5 packet was the worse case duty cycle for a transmit dwell time
on a channel, based upon bluetooth theory the transmitter is on 0.625 * 5
per 296.25 ms per channel. Therefore, the duty cycle correlation factor be
equal to: 20log(3.125/ 100)=-30.1 dB

8. Average value = peak reading + 20log(duty cycle).

Example: Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,
Gain of Preamplifier = 32.00dB, Original Receiver Reading = 10dBuV.
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m; Corrected Reading
=10dBuV + 0.20dB/m = 10.20dBuV/m
Assuming limit = 54dBuV/m, Corrected Reading = 10.20dBuV/m, then
Margin = 54 -10.20 = 43.80dBuV/m
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10 Power line conducted emission

Test result: NA

10.1Limit

Test report no. 170900370SHA-001
Page 59 of 68

Frequency of Emission (MHz)

Conducted Limit (dBuV)

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.
10.2 Test configuration
EUT
' Peripheral !
i devices
LISN LISN EMI receiver

_____________

[_] 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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10.3 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 C63.10. All other surfaces of tabletop or
floor-standing EUTSs 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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10.4 Test protocol
Temperature: °C
Relative Humidity: %
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11 Occupied Bandwidth

Test Status: Tested

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 Clause 6.6 was measured using the
Spectrum Analyzer.
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11.4 Test protocol
Temperature : 25 °C
Relative Humidity : 55 %
: 99% Bandwidth
Modulation Mode (MH2)
L 851.34
GFSK M 857.25
H 854.74
Channel L

BN Keysight Spectrum Analyzer - Occupied BW ===
(| RF 50Q DC | SENSE:INT] | ALIGN AUTO  [10:51:42 AM Jul 24, 2017
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
2.402000000 GHz

Center 2.402 GHz Span 2 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 19.13 ms|

Occupied Bandwidth Total Power 11.7 dBm

851.34 kHz

Transmit Freq Error -5.571 kHz OBW Power 99.00 %
x dB Bandwidth 920.0 kHz x dB -20.00 dB

MSG STATUS

FCC ID: 2AM7KP6D047910110
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Channel M
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BE Keysight Spectrum Analyzer - Occupied BW

SENSE:INT] |

ALIGN AUTO [10:52:11 AM Jul 24, 2017

Center Freq 2.44100000 GHz

#IFGain:Low

Center Freq: 2.441000000 GHz
G, Trig: FreeRun
#Atten: 30 dB

Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Center 2.441 GHz
#Res BW 10 kHz

Occupied Bandwidth

857.25 kHz
-6.549 kHz
923.5 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 30 kHz

Total Power

OBW Power
x dB

CenterFreq
2.441000000 GHz

Span 2 MHz
Sweep 19.13 ms|

Freq Offset
O Hz

-20.00 dB

IMSG

Channel H

BE Keysight Spectrum Analyzer - Occupied BW

=R

SENSE:INT]

ALIGN AUTO |10:52:30 AM Jul 24, 2017

Center Freq 2.48000000 GHz

Cp
#|FGain:Low

Ref 20.00 dBm

Center 2.48 GHz
#Res BW 10 kHz

Occupied Bandwidth

854.74 kHz
-3.912 kHz
930.0 kHz

Transmit Freq Error
x dB Bandwidth

|
Center Freq: 2.480000000 GHz
, ) Trig: FreeRun
#Atten: 30 dB

#VBW 30 kHz

Total Power

OBW Power
x dB

Radio Std: Nene Frequency

Avg|Hold:>10/10

Radio Device: BTS

CenterFreq
2.480000000 GHz

Sweep 19.13 ms|

99.00 %
-20.00 dB

STATUS

FCC ID: 2AM7KP6D047910110

TTRF15.247_V1 © 2015 Intertek



iNntertek

Total Quality. Assured.

Test report no. 170900370SHA-001
Page 65 of 68

) 99% Bandwidth
Modulation Mode (MH2)
L 1.1235
/4-DQPSK M 1.1970
H 1.1810
Channel L

BN Keysight Spectrum Analyzer - Occupied BW

50 Q | SENSE:INT] |

ALIGN AUTO [10:53:53 AM Jul 24, 2017

Center Freq 2.402000000 GHz _
—— Trig: Free Run

G
HFGainow  #Atten: 30 dB

Center Freq: 2.402000000 GHz
Avg|Held:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Center 2.402 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power

1.2135 MHz
-6.800 kHz OBW Power
1.268 MHz x dB

Transmit Freq Error
x dB Bandwidth

Center Freq
2.402000000 GHz

11.3 dBm

99.00 %
-20.00 dB
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BE Keysight Spectrum Analyzer - Occupied BW

SENSE:INT] |

ALIGN AUTO [10:54:18 AM Jul 24, 2017

Center Freq 2.44100000 GHz

#IFGain:Low

Center Freq: 2.441000000 GHz
G, Trig: FreeRun
#Atten: 30 dB

Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1970 MHz
-3.111 kHz
1.275 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

OBW Power
x dB

CenterFreq
2.441000000 GHz

Span 3 MHz
Sweep 3.2ms

Freq Offset
O Hz

-20.00 dB

IMSG

Channel H

BE Keysight Spectrum Analyzer - Occupied BW

=R

SENSE:INT]

ALIGN AUTO |10:54:51 AM Jul 24, 2017

Center Freq 2.48000000 GHz

Cp
#|FGain:Low

Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1810 MHz
-3.640 kHz
1.281 MHz

Transmit Freq Error
x dB Bandwidth

|
Center Freq: 2.480000000 GHz
, ) Trig: FreeRun
#Atten: 30 dB

#VBW 100 kHz

Total Power

OBW Power
x dB

Radio Std: Nene Frequency

Avg|Hold:>10/10

Radio Device: BTS

CenterFreq
2.480000000 GHz

99.00 %
-20.00 dB

STATUS
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99% Bandwidth

Modulation Mode (MH2)
L 1.2172
8DPSK M 1.2016
H 1.1762

Channel L

BE Keysight Spectrum Analyzer - Occupied BW

=R

| sEnSE:INT] |

ALIGN AUTO

| 10:55:42 aM Jul 24, 2017

t RF
Center Freq 2.40
#FGain:Low -

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.2172 MHz
-10.409 kHz
1.296 MHz

Transmit Freq Error
x dB Bandwidth

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

#VBW 100 kHz

Total Power

OBW Power
x dB

Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

CenterFreq
2.402000000 GHz

11.8 dBm

99.00 %
-20.00 dB

IMSG

STATUS
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Channel M
BE Keysight Spectrum Analyzer - Occupied BW

=R

RF c | SENSE:INT| |

ALIGN AUTO

|10:56:11 AM Jul 24, 2017

Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz
, ) Trig: FreeRun
#IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power

1.2016 MHz
-6.688 kHz OBW Power
1.301 MHz x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: Nene Frequency

Avg|Hold:>10/10

Radio Device: BTS

CenterFreq
2.441000000 GHz

Freq Offset
0Hz

-20.00 dB

STATUS

Channel H

BE Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT]

ALIGN AUTO

[10:56:44 AM ul 24, 2017

[
Center Freq: 2.480000000 GHz
G, Trig: FreeRun
#Atten: 30 dB

Center Freq 2.48000000 GHz

#IFGain:Low

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power

1.1762 MHz
612 Hz OBW Power
1.300 MHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-20.00 dB
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