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SUMMARY

The equipment complies with the requirements agogrb the following standard(s):
47CFR Part 15 (2016): Radio Frequency Devices
ANSI C63.10 (2013): American National Standard for Testing Unlicensedelgss Devices

RSS-247 | ssue 2 (February 2017): Digital Transmission Systems (DTSs), Frequency
Hopping Systems (FHSs) and Licence-Exempt LocadAtetwork (LE-LAN) Devices

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

Name: Intertek Testing Services Limited Shanghai
Address: Building N0.86, 1198 Qinzhou Road (NorBhanghai 200233, P.R. China

FCC Registration Number: 236597
IC Assigned Code: 2042B-1

Name of contact: Jonny Jing
Tel: +86 21 64956565 ext. 271
Fax: +86 21 54262335 ext. 271
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1. General Information

1.1 Applicant Information

Applicant : Dimplex North America Limited.
1367 Industrial Road, Cambridge, Ontario, Canada
Name of contact : Nathan Hingston
Tel : 519.650.3630 x475
Fax
Manufacturer : Dimplex North America Limited.

1367 Industrial Road, Cambridge, Ontario, Canada

1.2 Identification of the EUT

Equipment : Bluetooth Speaker
Type/model : 3800060100
FCCID : Z49-00009

IC © 6592A-00009

Description of EUT : The EUT is a speaker which supports BT4.2 (onlypsuip
BR+EDR function), and it has only one model. Weddsit
and listed the BT Base Rate and EDR results inrépert.

Rating : DC 3.7-5V, MAX 600mA
Category of EUT . Class B
EUT type : [X] Table top | Floor standing

Sample received date May 10, 2017

Sample Identification :
No

Date of test :  Jun 8, 2017

*0170510-19-001*
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1.3 Technical specification

Operation Frequency Band:
Protocol:

Modulation:

Technology:

Antenna Designation:
Gain of Antenna:
Channel Description:

FCC ID: Z49-00009
IC: 6592A-00009

2402 - 243@zM
BT 4.2 (BR+EDR)
FSK, 7 /4 DQPSK, 8DPSK

o frequency
GFSK % D0R ==

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 e>maput
power, occupied bandwidth, dwell time and number of
hopping frequencies were performed with GFSK
modulation and 8DPSK modulation for representative.

PCBeanta
OdBi

There &9 channels in all. The designed channel
spacing is 1IMHz.

Channel Frequency
Identifier (MHz)
low 2402
middle 2442
high 2480

Antenna Requirement: An intentional radiator shall be designed to eaghat no antenna
other than that furnished by the responsible pgirgll be used with the device. The use of a
permanently attached antenna or of an antennaisieata unique coupling to the intentional
radiator shall be considered sufficient to complghwhe 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 electricad@ctor is prohibited.
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1.4 Mode of operation during thetest / Test peripheralsused

While testing the transmitter mode of the EUT, ititernal modulation is applied.
All the functions of the host device except the ddule 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.

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 | 5r_1Mbps DHS
7 /4 DOPSK | EDR-2Mbps | 2DH1,2DH3,2DH5 EDR-2Mbps 2DH5
8DPSK EDR-3Mbps | 3DH1,3DH3,3DHs DR oMbps 3DHS

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 configuratidypamd not used during test.
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2. Test Specification

2.1 Instrument list

FCC ID: Z49-00009
IC: 6592A-00009

Selected Equipment Type Manu Internal no.  CaleDat Due date
PXA Analyzer N9030A Agilent EC5338 2017/3/4 2018/3
X Vector SG N5182B Agilent EC5175 2017/3/4 2018/3[3
Power sensor U2021XA Agilent EC5338{1 2017/34 28/
MXG Analog SG N5181A Agilent EC5338-2| 2017/3/4 2018/3/3
X Power meter N1911A/N1921A Agilent EC431¢ 2017/4/1L02018/4/9
EMI Receiver ESCS 30 R&S EC 2107 2016/10{20 2017140
X A.M.N. ESH2-75 R&S EC 3119| 2016/12/16 2017/12/15
X [.S.N. FCC-TLISN-T8-02 FCC EC3756 2017/2/136 201882
EMI chamber 3m Albatross  EC 304¢ 2017/545 2018/3/4
X Test Receiver ESIB 26 R&S EC 304% 2016/10{20 20114
Test Receiver ESCI 7 R&S EC4501 2017/2/p4  2018/2423
Bilog Antenna CBL 6112D TESEQ EC 42064 2017/5/B0 &BIP9
X Horn antenna HF 906 R&S EC 3049 2016/9/11  2017/9/10
Horn antenna HAP18-26W TOYO| ECA4792t3 2014/6/j12 72811
X Pre-amplifier Pre-amp 18 R&S EC 5262 2017/5/p4  20/P3
X Pre-amplifier Tpa0118-40 R&S EC 479212 2017/4/11 188/10
Shielded room - Zhongyd EC 2834 2017/119 2018/1/8

2.2 Test Standard

47CFR Part 15 (2016)

ANSI C63.10 (2013)

DA 00-705

RSS-247 Issue 2 (February 2017)

RSS-Gen Issue 4 (November 2014)
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2.3 Test Summary

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

TEST ITEM FCC REFERANCE IC REFERBK | RESULT

20 dB Bandwidth 15.247(a)(1) RSS-247 Issue 2 | Tested
Clause 5

Carrier Frequency Separation 15.247(a)(1) RSS-247 Issue 2| Pass
Clause 5

Output power 15.247(b)(1) RSS-247 Issue 2 Pass
Clause 5

Radiated Spurious Emissions 15.205 & 15.209 RSS-247 Issue 4 Pass
Clause 5

Conducted Spurious Emissions 15.247(d) RSS-247 Issue 2 Pass

& Band Edge Clause 5

Power line conducted emission 15.207 RSS-Gen Issue 4 NA
Clause 8.8

Number of Hopping Frequencies 15.247(a)(1)(iii RES Issue 2 Pass
Clause 5

Dwell time 15.247(a)(1)(iii) RSS-247 Issue 21 Pass
Clause 5

Occupied bandwidth - RSS-Gen Issue 4| Tested
Clause 6.6

Notes: 1: NA =Not Applicable

2: This report is for the exclusive wédntertek's Client and is provided pursuant to
the agreement between Intertek and its Clientrtigites responsibility and liability are
limited to the terms and conditions of the agreemiatertek assumes no liability to any
party, other than to the Client in accordance withagreement, for any loss, expense or
damage occasioned by the use of this report. Mellient 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 gstedd material, product or service must first
be approved in writing by Intertek. The observagiand test results in this report are relevant
only to the sample tested. This report by itseéginot 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 frequenciash Erequency must be used equally on the
average by each transmitter. The system receitaiklgve 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 arequited to employ all available hopping
channels during each transmission. However, thiesyconsisting 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 informatstream. In addition, a system employing short
transmission bursts must comply with the definitidra frequency hopping system and must
distribute its transmissions over the minimum nurddéehopping 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 spechand so that it individually and independently
chooses and adapts its hop sets to avoid hoppiogaupied 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 caigmetadded 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 -
/+\=

oS

Linear Feedback Shift Register for Generation of the PRBS sequence
An example of Pseudorandom Frequency Hopping Seguesfollow:
206246 77 7 64 8 73

i —— e - — -

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 bandwidtlany Bluetooth transmitters and shift
frequencies in synchronization with the transmitteghals.
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Compliance for section 15.247(g)

According to Bluetooth Core Specification, the Baah system transmits the packet with the
pseudorandom hopping frequency with a continuote alad 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 Ba@h system incorporates with an adaptive
system to detect other user within the spectrund Isarthat it individually and independently to
avoid hopping on the occupied channels.

According to the Bluetooth Core specification, Blaetooth system is designed not have the ability
to coordinate with other FHSS System in an effordoid the simultaneous occupancy of individual
hopping frequencies by multiple transmitter.

Page 11 of 70
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3. 20dB Bandwidth

Test result: Tested
3.1Limit

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

X] Frequency hopping systems operating in the 24088-84VIHz band may have hopping
channel carrier frequencies that are separated IxyH2 or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is gnegrovided the systems operate with
an output power no greater than 125mWw.

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 Analyith
Span = 2 to 3 times the 20 dB bandwidth, RBMb of the 20 dB bandwidth, VBYARBW,
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 70
TTRF15.247_V1 ©2015Intertek



iNntertek

Total Quality. Assured.

3.4 Test Protocol

FCC I1D: Z49-00009
IC: 6592A-00009

Temperature 2y
Relative Humidity 55 %
. Bandwidth Two-thirds of Bandwidth
M odulation CH (kH2) (kH2)
L 1260 840
GFSK M 1248 832
H 1254 836
Channel L
@ * RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -6.81 dBmr
Ref 0 dBm TAtt 30 dB SW 2.5 ns 2.401916000 GHz
0 1 ndB [ T[] 20/ 00 dB
A B 3| zs000poo v
| y/\ Vx\7 B il
= Nt
AT \/\/
(;el:toer 2.402 GHz 300 kHz/ Span 3 MHz

Date: 1.JUN. 2017 12:41:58
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®

Channel M

" RBW 100 kHz
“ VBW 300 kHz

Mar ker

1 [T1 ]
-6.

09

dBm

Ref 0 dBm “Att 30 dB SWF 2.5 ns 2.441910000 GHz
0 1 ndB [TL]  20]00 dB
/!\’ BW 1| 248000p00 Mz
| 10 AH/-\ Tenp 1} [T1 ndhl
-26/06 dBm
T
T /\ \\f\ 2| 441442p00 GHz
L 20 TP T Tapt
\T2
-25|60 dBm
2| 442690po0 GHz
L 30

- 50

N

S\

- 60

- 70

- 80

- 90

-100

Center 2.442 Gz 300 kHz/

Span 3 Mz

Date: 1.JUN. 2017 12:46:07
® “RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -5.85 dBm
Ref 0 dBm *Att 30 dB SWI 2.5 ns 2. 479916000 GHz
) 1 ndB [ T] 20/ 00 dB
BW 1| 254000p00 MHz
|10 L Tenp—1l[T1 ndbl
-25[82 dBn
Sl /\ / \/-'x/«\_ 2| 479442000 Gz
=20 \J P T napr
J \\2 -26|04 dBn
2| 480696000 GHz
- 30 \
40 /\/ Wlachi

~- 50

\/

AW

-- 60

~- 70

~- 80

- 90

-100

Center 2.48 GHz

Date: 1.JUN. 2017

300 kHz/

12:48: 48
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FCC I1D: Z49-00009
IC: 6592A-00009

. Bandwidth Two-thirds of Bandwidth
M odulation CH
(kH2) (kH2)
L 1326 884
m/a M 1338 892
DQPSK
H 1326 884
Channel L
@ “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -6.86 dBmr
Ref 0 dBm “Att 30 dB SWI 2.5 ns 2.401910000 GHz
o . ndB [ T[] 20|/ 00 dB
BW 1] 326000900 WMHz
| 10 V_J/'\’M\ Tenp 1} [ T1 ndkl
- 26| 6 dBmr
i/AZ /\f, —\“\ 2| 401400 Oz GHz
—-- 20 (:‘Hp L I na J
"/{ &2 -26|/82 dBm
| 30 2| 402726p00 GHz
T |
] vd RV
g
- 60 ;’\28
- 70
- 80
- 90
-100
Center 2.402 GHz 300 kHz/ Span 3 Mz

Date: 1.JUN. 2017 12:52:20
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®

Channel M

* RBW 100 kHz
* VBW 300 kHz

Marker 1 [T1 ]
-6.12

dBmr

Ref 0 dBm “Att 30 dB SWI 2.5 ns 2.441910000 GHz
0 1 ndB [ T[L] 20|00 dB

/'\, BW  1[ 338000p00 Mz
10 /\F\/\\ T e il [T1 nd ]

S L/ \_“\.\" -26/40 dBm
= \_ 2| 441394p00 G
=20 P T napr

‘\/ T2 -26|15 dBn
} 2| 442732p00 GH
- 30

\

T,

-- 60

~- 70

~- 80

-- 90

-100

Center 2.442 GHz

Date: 1.JUN. 2017

®

12:54: 26

300 kHz/

Channel H

" RBW 100 kHz

Span 3 MHz

Marker 1 [T1 ]

" VBW 300 kHz -5.84 dBmr
Ref 0 dBm CAtt 30 dB SWIr 2.5 s 2.479916000 GHz
0 1 ndB [ TIL] 2000 dB
/\’ BW 1| 326000p00 M-z
~- 10 'F\H/-\ Tenp 11 T1 ndhl
e -25/80 dB
1 PK R o 4ron a
P \ 9400000 GHz
~- 20 N e%g.) T napr
‘/I -25[82 dBn
2| 480726p00 GHz
- 30 / \
B " vr\\\
- 60
- 70
- 80
- 90
- 100
Center 2.48 GHz 300 kHz/ Span 3 Mz

Date: 1.JUN. 2017

12:55: 47
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FCC I1D: Z49-00009
IC: 6592A-00009

. Bandwidth Two-thirds of Bandwidth
Modulation CH
(kH2) (kH2)
L 1332 888
8DPSK M 1332 888
H 1338 892
Channel L
@ “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -6.87 dBm
Ref 0 dBm “Att 30 dB SWr 2.5 ns 2.401910000 GHz
0 B ndB [TIL] 20|00 dB
BW 1] 33200000 MHz
| 10 rj/'\/‘wf’k Torp 1| {T1 naly
I -26]7 dBmr
i/s; /\/ N 2| 401400 oz Gz
=20 e T na
/1 N—; L -26 J61 dBmr
- 1 2| 402732p00 GHz
] T
|- 40 ’/‘U =
308
- 60 AC
L 70
|- 80
|- 90
-100
Center 2.402 GHz 300 kHz/ Span 3 Mz

Date: 1.JUN. 2017 12:57:09
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Channel M

* RBW 100 kHz
* VBW 300 kHz

Marker 1 [T1 ]

-6.10 dBmr

Ref 0 dBm *Att 30 dB SWF 2.5 ns 2.441910000 GHz
0 1 ndB [ T 20[ 00 dB
/!\’ BW 1| 332000p00 Mz
- 10 — ’-\’J\ e
S R -26[07 dBn
VAXH \_ 2| 441400000 GHz
=20 ¥ E_{_Ié) T napr
x/l -25[84 dBm
2| 442732p00 GHz
- 30
- 40 /-*v ~q
™™ \”"Ww.r““
3DB
- 60 AC
- 70
- 80
- 90
-100
Center 2.442 GHz 300 kHz/ Span 3 MHz
Date: 1.JUN. 2017 12:58:29
® “RBW 100 kHz Marker 1 [T1 ]
“ VBW 300 kHz -5.87 dBm
Ref 0 dBm “Att 30 dB SWF 2.5 ns 2.479910000 GHz
0 1 ndB [ Tf] 20|00 dB
/Y\/ BW 1| 338000p00 MHz
1 Sl BN P
S L~ N -25|96 dBm
— 2| 479400000 GHz
~- 20 N e_rljg T napr
‘/ﬁ -25[82 dBn
2| 480738P00 GHz
- 30
/ \ PS
e /4' W\wﬂw
- 50 f
3DB
|- 60 AC
- 70
- 80
- 90
-100

Center 2.48 GHz

Date: 1.JUN. 2017

12:59: 47

300 kHz/ Span 3 Mz
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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 himgpchannel, whichever is greater.

X] Frequency hopping systems operating in the 24088-84VIHz band may have hopping
channel carrier frequencies that are separated IxyH2 or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is gnegrovided the systems operate with
an output power no greater than 125mWw.

4.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

4.3 Test Procedure and test setup

The Carrier Frequency Separation per FET5.247(a)(1) is measured using the Spectrum
Analyzer with Span can capture two adjacent chanRBW>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 : 2y
Relative Humidity : 55 %
Frequency Separation Limit
Mode CH (kH2) (kH2)
L 1000 > 840
GFSK M 1008 > 832
H 1000 > 836
Channel L
® :stggg EHZ Dellal[Tli] }
o 1 I\Qar ker|1 [T1
| 10 [ A 2l 40 o;f ii Cr‘qul

<[P
]

Al L MAL A
/ o \J

s

|- 60 AC

PS

~- 70

~- 80

-- 90

-100

Center 2.402 GHz 400 kHz/ Span 4 Mz

Date: 1.JUN. 2017 13:07:26
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Channel M

* VBW 300 kHz

“Att 30 dB SWI 2.5 ns

1

FCC I1D: Z49-00009
IC: 6592A-00009

“RBW 100 kHz Delta 1 [T1 ]

-0.04
. 008000000

dB

1

A

MAaN

Mar ker

M'\A/ﬂo;')

1[T1
6| 09

Q0

\wh/

NGy

:

LS

- 30

- 40

- 50

- 60

- 70

~- 80

-- 90

-100

Center 2.442 GHz 400 kHz/

1.JUN. 2017 13:12:20

Channel H

" VBW 300 kHz

Ref 0 dBm *Att 30 dB SWI 2.5 s

-1

Span 4 MHz

“RBW 100 kHz Delta 1 [T1 ]

-0.02
. 000000000

dB

ray

Mar ker

2

1[T1
-5
479912

89
Q0

dBmr

=t | Al

AN

- 20

- 30
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- 40

- 50

AL

3DB

- 60

- 70

~- 80

~- 90

-100

Center 2.48 GHz 400 kHz/

Date: 1.JUN. 2017 13:13:54
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Frequency Separation Limit
Mode CH (kH2) (kH2)
L 1000 > 884
n/4
>
DOPSK M 1000 > 892
H 1000 > 884
Channel L
® oo e
0 - hibrk;r.l [T 1
- 10 JAS V0N /Ao o;f Z: :
1 PK} ,-/““/ L\r\,_/""
una
Center 2.402 GHz 400 kHz/ Span 4 Mz

Date: 1.JUN. 2017 13:15:33
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Channel M

“RBW 100 kHz Delta 1 [T1 ]

“Att 30 dB

“ VBW 3
SWI 2

00 kHz
.5 s

-0.02 dB
1. 000000000 MHz

1

Y

~n

Marker| 1 [T1

:

L~

]

6107 d

-- 90

-100

Center 2.442 GHz

Date: 1.JUN. 2017

13:17: 27

400

kHz/

Channel H

“RBW 100 kHz Delta 1 [T1 ]

Span 4 MHz

" VBW 300 kHz -0.01 dB
Ref 0 dBm CAtt 30 dB SWIr 2.5 s -1. 000000000 MHz
o 1 1 Marker| 1 [T1
/\‘ -5[88 dBm
:\Ié/-\\_ W 2l 4799012000 Gkt
— M Lﬂ\*«,/"‘/ \t\‘\
VAXHE I \
- 30
- 40
|50 \P\'\A v\wm“r \\\r\J\
- 60 i
- 70
- 80
- 90
- 100

Center 2.48 GHz

Date: 1.JUN. 2017

13:18: 26

400

kHz/
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FCC I1D: Z49-00009
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Frequency Separation Limit
Mode CH (kH2) (kH2)
L 1000 > 888
8DPSK M 1000 > 888
H 1000 > 892
Channel L
® Sewaoo ke T e
0 \ I\/llar k;er’ 1[T1 1
w0 a2 VaY Acrvdyozorohon o
1 PK /VJ \\'f\\,JV-J \'\-\r\,
VAXHI I //N"
s u/ PS
-m«mwﬂm
u P

Date: 1.JUN. 2017 13:19:59
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Channel M

@ “RBW 100 kHz Delta 1 [T1 ]
“ VBW 300 kHz -0.02 dB
Ref 0 dBm “Att 30 dB SWI 2.5 ns -1. 000000000 NHz
0 Marker| 1 [T1 1
-6/14 d
Tﬂ{\ J/-\,r"\.\/( /\’F\"/\\“ J/‘\’F\'B/\m 912600
IVAXH| |50
- 30
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- 40
- 50
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- 60 AC
- 70
- 80
- 90
-100
Center 2.442 GHz 400 kHz/ Span 4 MHz
Date: 1.JUN. 2017 13:29:54
® “RBW 100 kHz Delta 1 [T1 ]
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Ref 0 dBm “Att 30 dB SWI 2.5 ns -1. 000000000 MHz
o 1 1 Marker| 1 [T1
/\ -5(93 dBmr
:\JTC/-\ /.\/w\ r’\—\/\ 2l 479012000 Gkt
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IVAXH| |50 \
- 30
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- 40
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- 70
- 80
- 90
-100
Center 2.48 GHz 400 kHz/ Span 4 Mz

Date: 1.JUN. 2017 13:31:24
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5. Maximum peak output power
Test result: Pass
5.1 Test limit

For frequency hopping systems operating in the 24%8.5 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 gainajex 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 902-8a8z, 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, 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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5.4 Test protocol

Temperature : 25C
Relative Humidity : 55 %
. Limit
Mode CH Cableloss Corrected reading
(dB) (dBm) (dBm)
L 0.8 -5.96
GFSK ) <21.00
(DH5) M 0.8 5.08 =
H 0.8 -5.01
Channel L
® RBW 3 MHz Marker 1 [T1 ]
= ——
10 \
Center 2.402 GHz 1 MHz/ Span 10 MHz

Date: 1.JUN.2017 14:03:53
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Channel M

® REW 3 MHz Marker 1 [T1 ]
VBW 10 MHz -5.08 dBm
Ref 9.3 dBm Att 30 dB SWT 2.5 ms 2.441880000 GHz
Offfet 0.} dB
l-o
1
O "
= ,“/F"/"vf'”‘_( ——
| ., ./ﬂT/ \
40
S0
60
70
-380
-90
Center 2.442 GHz 1 MHzZ/ Span 10 MHz

Date: 1.JUN.2017 14:04:49

Channel H

® RBW 3 MHZ Marker 1 [T1 ]
VBW 10 MHz -5.01 dBm
Ref 9.3 dBm Att 30 dB SWT 2.5 ms 2.480000000 GHz
Cffyet O dB
o
B e
== | .o P |
-z0 \
—~30
40
F-50
-e0
70
80
-50
Center 2.48 GHz 1 MHz/ Span 10 MHz

Date: 1.JUN.2017 14:05:29
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Cableloss Corrected reading Limit
Mode CH (dB) (dBm) (dBm)
L 0.8 -5.93
T /4
DQPSK M 0.8 -5.14 <21.00
(2DH5)
H 0.8 -5.01
Channel L
® RBW 3 MHz Marker 1 [T1 ]
% F-10 "r_‘/v_{w_'_'_!
Center 2.402 GHz 1 MHzZ/ Span 10 MHz

Date: 1.JUN.2017 14:07:04
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Channel M

RBW 3 MHz
VBW 10 MHz

@

FCC ID: Z49-00009
IC: 6592A-00009

Marker 1 [T1 ]
-5.14 dBm

Ref 9.3 dBm Att 30 dB SWT 2.5 ms 2.4419%80000 GH=z
Offget O dB

o
_eH 1
EED | 1o M | ‘\

20 Mvﬂf1/1 \\k\\\\\

|- =0

I-40

I-so0

|- 60

I-70

|-s0

-390

Center 2.442 GHz 1 MHzZ/ Span 10 MHzZ
Date: 1.JUN.2017 14:07:43
® RBEW 3 MHz Marker 1 [T1 ]

VBW 10 MHz -5.01 dBm
Ref 9.3 dBm Att 30 dB SWT 2.5 ms 2.479840000 GHz
Cffpet 0O dB
o
1

T | =1 |
=3 | W”W |

230

I-40

|- 50

I-60

-70

80

-0

Center 2.48 GHz 1 MHz/ Span 10 MHz
Date: 1.JUN.2017 14:08:17
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Cableloss Corrected reading Limit
Mode CH (dB) (dBm) (dBm)
L 0.8 -5.93
8DPSK
(3DH5) M 0.8 -5.08 <21.00
H 0.8 -4.98
Channel L
® RBW 3 MHZ Marker 1 [T1 ]

Center 2.402 GHz 1 MHz/ Span 10 MHz

Date: 1.JUN.2017 14:09:03
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IC: 6592A-00009

Channel M

RBW 3 MHz
VBW 10 MH=z

Marker 1 [T1 ]
-5.08 dBm

Ref 9.3 dBm Att 30 dB SWT 2.5 ms 2.441880000 GHz
Offfet O dB
o
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= S D
= o e
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Date: 1.JUN.2017 14:09:41
® RBEW 3 MHz Marker 1 [T1 ]

VBW 10 MHz -4.98 dBm
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Date: 1.JUN.2017 14:10:10
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6. Radiated Spurious Emissions
Test result: Pass
6.1 Test limit

The radiated emissions which fall in the restridbadds, 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
(MH2z) (dBuV/m) (m)

30 - 88 40.0 3

88 - 216 43.5 3

216 - 960 46.0 3

Above 960 54.0 3

6.2 Test Configuration

VVVVVVVVVVVV -
i -
i EUT ]
§ " Antenna mast Turn Table <

Test receiver
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6.3 Test procedure and test setup

The measurement was applied in a semi-anechoicldraihile 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 befvogerimeter 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 %

FCC ID: Z49-00009
IC: 6592A-00009

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 [dBf#/m]

80
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60

50

I [
40 ] N .
30
X
X
20
10
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
X MES 0500717H1_red
MES 0500717H1 pre
Vertical

Level [dBT#/m)]
80
70
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50

|
40 I
1 X
X
X X " X

30 X
20
10

0

30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [HZ]
X MES 0500717V1_red
MES 0500717V1 pre
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Test data (30MHz~1GHz, GFSK (DH5) Mode):

Horizontal
Frequency | Measured level Limits Margin
(MH2) (dBuV/m) @Buvim) | @B) | Deecor
59.15 22.5 40.0 17.5 PK
84.42 27.6 40.0 12.4 PK
96.09 36.8 43.5 6.7 PK
168.01 37.8 43.5 5.7 PK
354.62 38.3 46.0 7.7 PK
Remark: If the margin higher than 10dB, it wouldrbarked as *.

Vertical
Frequency | Measured level Limits Margin
(MH2) (dBuV/m) @Buvim) | @) | et
30.00 33.8 40.0 12.6 PK
59.15 29.9 40.0 10.1 PK
84.42 33.8 40.0 6.2 PK
96.09 37.9 43.5 5.6 PK
168.01 32.9 43.5 10.6 PK
199.11 34.4 43.5 9.1 PK
333.24 35.8 46.0 10.2 PK
350.74 34.9 46.0 11.1 PK

Remark: If the margin higher than 10dB, it wouldrbarked as *.

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

Antenna | Frequency Correct Corregted Limit Margin
H (MH2) Factor Reading (dBuv/m) | (dB) Detector
(dB/m) | (dBuV/m)
H 2402.00 30.70 62.50 Fundamental / PK
H 2389.90 30.20 47.50 74.00 26.50 PK
L H 2389.90 30.20 30.30 54.00 23.70 AV
H 4804.00 -1.50 33.40 74.00 40.60 PK
M \Y 2442.00 30.70 61.70 Fundamental / PK
\Y 4882.00 -1.10 32.20 74.00 41.80 PK
H 2480.00 30.70 59.70 Fundamental / PK
H \Y 2483.50 31.52 43.40 74.00 30.60 PK
\Y 2483.50 31.52 31.50 54.00 22.50 AV
\Y 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
(MH2) (dB/m) | (dBuV/m)
H 2402.00 30.70 62.10 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 \% 2442.00 30.70 61.90 Fundamental / PK
Vv 4882.00 -1.10 33.60 74.00 40.40 PK
H 2480.00 30.70 60.50 Fundamental / PK
H \% 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 Correpted Limit Margin
CH | Antenna (MH2) Factor Reading (dBuv/m) | (dB) Detector
(dB/m) | (dBuV/m)
H 2402.00 30.70 64.80 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 \% 2442.00 30.70 63.40 Fundamental / PK
\% 4882.00 -1.10 34.30 74.00 39.70 PK
H 2480.00 30.70 61.10 Fundamental / PK
H \% 2483.50 31.52 42.50 74.00 31.50 PK
\% 2483.50 31.52 30.60 54.00 23.40 AV
\ 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 banghich 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 degmuer.

7.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

7.3 Test procedure and test setup

The Conducted Spurious Emissions per FEC5.247(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 2 channels (lowest agttebt channel).

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

25C
55 %

GFSK Channel- L

i Keysight Spectrum Analyzer - Swept SA

FCC ID: Z49-00009
IC: 6592A-00009
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i Keysight Spectrum Analyzer - Swept 5A |E”E‘@
X RF 50Q DC | | SENSE:INT] ALIGN AUTO | 10:16:27 AMJ Peak S h
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PNO: Fast L, 1ng: FreeRun Avg|Hold:>100/100 .
IFGain:Low Atten: 30 dB \
NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm eeespR
Next Pk Right
)
Next Pk Left
|
Marker Delta
| B
#VBW 300 kHz . Mkr—CF
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
AU N [1[f] 4797 GHz 45904dBm| | [ 0 g
g - ]
1 ) A
g I A AN R Mkr—RefLvl
I A EE
6 I A R
7 T e
8 I A R E
9 I A N More
10 1 )
11 ! [ [ [ | e
‘ L W———
i Keysight Spectrum Analyzer - Swept SA \EHE|@
x RF |s0Q@ bDC | SENSE:INT| ALIGN AUTO \ 10:17:07 01 P h
arker 1 23.680000000000 GHz _ Avg Type: Log-Pwr e
PNO: Fast (5 1rig: FreeRun Avg|Hold: 17/100 :
—-— N
IFGain:Low Atten: 30 dB .
NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm ]
Next PK Right
e |
Next Pk Left
|
Marker Delta
e s |
Stop 25.000 GHz
#Sweep 4.133 ms{40001pts) Mkr—CF
MKR MODE TRC| SCL X 5 FUNCTION FUNCTION WIDTH FUNCTION VALUE -
NN [1]f] 23.680 GHz 51974dBm| | e
2 [ I I R R A
3l
4 I Mkr—RefLvl
5 I
¢ I
7l [
Y|
o Il More
10 I | 10f2
e - - " — [ [
———

Page 40 of 70
TTRF15.247_V1 ©2015Intertek



INntertek

Total Quality. Assured.

GFSK Channel- H

i Keysight Spectrum Analyzer - Swapt SA

i

RF | 50 DC |
arker 2 2. 483800000000 GHz . Avg Type: Log-Pwr
PNO: Wide Ly Trig: Free Run Avg|Hold:>100/100
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u Keysight Spectrum Analyzer - Swept SA

RF [s00 bC |

Marker 2 1.904372061000 GHz

PNO: Fast )

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

Avg|Hold:>100/100

| 10:31:34 aMJun 03, 2017
TRACE

Trig: Free Run

in: Atten: 30 dB

IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Stop 2.470 GHz
#Sweep 4.133 ms(40001pts)

Peak Search
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H =
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FCC ID: Z49-00009
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BN Keysight Spectrum Analyzer - Swept SA |EHE|@
Xt RF 500 DC | SENSE:INT] ALIGN AUTO | 10:32:32 AMJun 03, 2017 Peak S =
arker 2 4.960000000000 GHz ) Avg Type: Log-Pwr TRA facaLalc
PNO: Fast (o 1rig: FreeRun Avg|Hold: 42/100 M
=
IFGain:Low Atten: 30 dB D
NextPeak
Ref Offset 0.8 dB Mkr2 4.960
Ref 20.00 dBm ]
Next Pk Right
[
Next PK Left
|
Marker Delta
||
Stop 10.000 GHz
#Sweep 4.133 ms{40001 pts) Mkr—CF
MKR MODE| TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTION VALUE =
l N [1]f] = 247993GHz| = —dBm| | [ 0 g
PN [ 1[f] 4.960 0 GHz 47424dBm| | 000000 00|
0]
g [ Mkr—RefLvl
6
7 EEEaaa
8
9 More
e 10f2
11 I N A N R . -
4 3
| S —
i Keysight Spectrum Analyzer - Swept SA |E”E|@
X RF |500 DC | | SENSE:INT| | ALIGN AUTO [ 10:33:27 AM) Peak S h
Marker 2 24.625000000000 GHz ) Avg Type: Log-Pwr e EHS i
PNO: Fast () Trig: Free Run Avg|Hold: 34/100 N
IFGain:Low Atten: 30 dB J N
NextPeak
Mkr2 24.625 GHz
Ref Offset 0.8 dB
Ref 20.00 dBm -50.951 dBm ——
Next Pk Right
e
Next Pk Left
(|
Marker Delta
||
Mkr—CF
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
Bl N (1 (f|  247993GHz|  —dBm| | |
o N [1[f[  24625GHz[ 50851dBm| [ [ |
3 [ I I R
g Mkr—RefLvl
6
7 )
8
9 More
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11 i 10f2
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n /4 DQPSK Channel- L

u Keysight Spectrum Ana\yzer Swept SA

‘-1'\[)(:

Marker 22 399690000000 GHz

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

Avg|Hold:>100/100

| 10:36:00 AM Jun 03,2017

Trig: Free Run

PNO: Wide ()
™ Atten: 30 dB

IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Stop 2.405000 GHz

#VBW 300 kHz #Sweep 4.133 ms(40001pts)

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

il N [ 1] f] 2 401 910 GHz A, 720 dBm [ [ |
7l N [1]f] 2.399 690 GHz 50375dBm| [ [ ]

=l === -

1

- oxl

I

FCC ID: Z49-00009
IC: 6592A-00009

===

Marker

Select Marker

%]
hd

Normal

Delta

Fixedr

Ol

=]

Properties»

More
10of2

u Keysight Spectrum Analyzer - Swept SA

RF [soe  bC [ SENSE:INT] ALTGN AUTO | 10:36:42 AMJun 03,2017

Marker 2.251380522000 GHz . Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Held:>100/100

IFGain:Low Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

MKR MODE TRC| SCL| Y

g N [ 1] 2 401 910GHz|  -—dBm| [ [ 0000 ]
22514 GHz 55882dBm| [ [ ]
I A

FUNCTION FUNCTION WIDTH FUNCTION VALUE

=R (SR
Peak Search

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

More
10f2

Page 43 of 70

TTRF15.247_V1 ©2015Intertek




INntertek

Total Quality. Assured.

u Keysight Spectrum Analyzer - Swept SA
| RF | 500 DC

Marker 4.797425000000 GHz

ALIGN AUTO

| | 10:54:10 AMJun 03,2017
Avg Type: Log-Pwr

[ SENSE:INT]

PNO: Fast (,) 1Tig: FreeRun Avg|Hold: 83/100
IFGain:Low Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

10 dBidiv
Lo

MKR, MODE TRC| SCL! FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 IIII]I] 4.797 GHz -48 135 dBm _—_

3
4 I N I A
5 I A R A R
6
7
8
9

10 I

11 I ' [ [ |}

Fl 13

FCC ID: Z49-00009
IC: 6592A-00009

[E=2Ecl T
Peak Search

Next Peak

Next Pk Right

Next PK Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

i Keysight Spectrum Analyzer - Swept SA

=0 BR[|

ALIGN AUTOD
Avg Type: Log-Pwr
Avg|Hold: 8/100

| 10:54:42.4
TRA

| SENSE:INT|

24 RF 500 DC |
Marker 1 18.985000000000 GHz
PNO: Fast )
IFGain:Low

Trig: Free Run
Atten: 30 dB

Mkr1 18.985 GHz

Ref Offset 0.8 dB -51.529 dBm

Ref 20.00 dBm

Peak Search

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKR| MODE TRC| SCL FUNCTION FUNCTION \WIDTH FUNCTION VALUE
IIIIII.'I——_
2 I A I
3
4
5
6
7
8
9
10
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Mkr—RefLvl

More
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n /4 DQPSK Channel- H

i Keysight Spectrum Analyzer - Swept SA |EHE'@
| SENSE:INT| ALIGN AUTO | 10:56:30 AMJun 03, 2017
Avg Type: Log-Pwr CE
PNO: Wide G, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Select Marker

Ref Offset 0.8 dB
Ref 20.00 dBm

g
o 3
z g r
) =) v

Fixed!>
e
Stop 2.50000 GHz
#Sweep 4.133 ms(40001pts) off
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 IIII]I]——— [t
»d N [1[f] 248374GHz| 56830dBm| | [ |
I N B
Properties»
s
More
10f2
—
uKsysrght Spectrum Anafﬁer SweptSA = | Ee 5
0 [ RE [50Q DC | T [ SENSE:INT| 1 ALIC 0 |10 03,2017 Peak S h
Marker 1 1.756172601000 GHz , Avg Type: LogPwr e
PNO: Fast (,) 1rig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 30 dB
Next Peak
Ref Offset 0.8 dB
T SRR P—
i | Next Pk Right
e
Next Pk Left
| —
Marker Delta
—
Stop 2.470 GHz
#Sweep 4.133 ms{d0001pts) Mkr—CF
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 IIII]I.'I—__ .
2 I ) N
3 I
g Mkr—RefLvl
6
7 I
8
9 More
10
11 I - ez
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BN Keysight Spectrum Analyzer - Swept SA
Sl 2 P
i .

i Keysight Spectrum Analyzer Swept SA

FCC ID: Z49-00009
IC: 6592A-00009

o= =]

]

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

Avg|Held: 18/100

arker 1 4. 960000000000 GHz

PNO: Fast T
IFGain:Low

Trig: Free Run
Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

10 dBidiv
Log

Stop 10.000 GHz
#Sweep 4.133 ms(40001pts)

MKR| MODE TRC| 5CL FUNCTION FUNCTION WIDTH FUNCTION VALUE

U N [1[f)] 4 960 0 GHz -49 965 dBm _—_
2 [N N N A

o

Peak Search

NextPeak
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Next Pk Left

Marker Delta
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Mkr—RefLvl

More
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| RF |soq bC | I
arker 1 23.770000000000 GHZ

PNO: Fast (.
IFGain:Low

SENSE:INT ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold: 131100

| 10:57:57 aMJun 03, 2017

Trig: Free Run
Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm
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8DPSK Channel- L
=R

Keysight Spectrum Analyzer - Swept 54
Sl L P
| RF |50Q DC | | | SENSE:INT| ALIGN AUTO | 10:59:46 AMJun 03, 2017

Marker 2.399945000000 GHz i Avg Type: Log-Pwr s
: Avg|Hold:>100/100 \
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i Keysight Spectrum Analyzer - Swept SA ‘E”El@

> RF |soe DC | | SENSE:INT] ALIGN AUTO [ 11:00:56 AM Jun 03, 2017

Marker 1 4.797425000000 GHz Avg Type: Log-Pwr TRAG [PECLs BICOER
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i Keysight Spectrum Analyzer - Swept SA
X RF 50Q DC | SENSE:INT| ALIGN AUTO \ 11:01:20 AM
Marker 1 23.410000000000 GHz ) Avg Type: Log-Pwr TRACE
PNO: Fast Cp) Trig: Free Run Avg|Hold: 11/100 TYPE]
IFGain:Low Atten: 30 dB

Next Peak
Ref Offset 0.8 dB
Ref 20.00 dBm

Next Pk Right

Next Pk Left

Marker Delta

Stop 25.000 GHz
#Sweep 4.133 ms(40001pts)

Mkr—CF

FUNCTION FUNCTION WIDTH FUNCTION VALUE =

Y
51723dBm| [ 0000000 00000 ]
]

MKR| MODE TRC| SCL X

S N [1[f] 23410 GHz]|
2 [ I

Mkr—RefLvl

=
=]
3|

10f2

2 f ey

Page 48 of 70
TTRF15.247_V1 ©2015Intertek



mtertek FCC ID: Z49-00009

Total Quality. Assured. | C: 6592A-00009

8DPSK Channel- H

i Keysight Spectrum Analyzer - Swept SA |E||E\@
(2] RF 500 DC | | SENSE:INT| ALIGN AUTO | 11:02:51 AMJun 03, 2017
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il(eys\ght Spectrum Analyzer - Swept SA (=R \@
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Hopping
u Keysight Spectrum Analyzer - Swept SA
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8. Power line conducted emission

FCC ID: Z49-00009
IC: 6592A-00009

Test result: NA
8.1Limit
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 | _
___________ | LISN EMI receiver

_____________

X For table top equipment, wooden support is 0.8ight¢able

[ ] 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 equignigre
peripheral devices are also connected to the nairepthrough 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
Relative Humidity

°C
%
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9. Number of Hopping Frequencies
Test result: Pass
9.1 Limit

Number of Hopping Frequencies in the 2400-2483.5%zNMEINnd 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
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i Keysight Spectrum Analyzer - Swept SA
RFE | 500 DC

| SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast L) Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

#Res BW 100 kHz #VBW 300 kHz

i Keysight Spectrum Analyzer - Swept SA

1] RE [506 DC | [ SENSE:INT] ALIGN AUTO
top Freq 2.426500000 GHz . Avg Type: Log-Pwr
PNO: Wide (o 1rig: FreeRun Avg|Hold:>100/100
E )
IFGain:Low Atten: 30 dB

Auto Tune
Ref Offset 0.8 dB
1L%gBidiv Ref 20.00 dBm

b ----------
0.00

-100

AR AT A AR AR AR
VAR

Center Freq
2.413250000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.426500000 GHz

CF Step
2650000 MHz
uto Man

Ib

Freq Offset
0 Hz

Stop 2.42650 GHz

#VBW 300 kHz #Sweep 4.133 ms(40001pts)
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JE Keysight Spectrum Analyzer - Swept SA ===
X [ Re DC [ SENSE:INT [ ALIGNAUTO | 11:15:21AMlun 03,2017 g
Stop Freq 2.454500000 GHz _ Avg Type: Log-Pwr R
PNO: Wide (5 1rig: Free Run Avg|Hold:>100/100
- -

IFGain:Low Atten: 30 dB

Auto Tune
Ref Offset 0.8 dB
ogsrdw Ref 20.00 dBm

Center Freq
2.440500000 GHz

StartFreq
2.426500000 GHz

Stop Freq
2.454500000 GHz

CF Step
2.800000 MHz
uto Man

Freq Offset

0 Hz

Start 2.42650 GHz Stop 2.45450 GHz
ffRes BW 100 kHz #VBW 300 kHz #Sweep 4.133 ms(40001pts)

{
¢
i

i Keysight Spectrum Analyzer - Swept SA

| RF 50Q DC | | SENSE:INT| ALIGN AUTO | 11:15:59 AMJun 03, 2017
Stop Freq 2.483500000 GHz i Avg Type: Log-Pwr
PNO: Wide Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Frequency

Auto Tune
Ref Offset 0.8 dB
1Lo gBIdlv Ref 20.00 dBm

Center Freq
2.469000000 GHz

StartFreq
2454500000 GHz

Stop Freq
2483500000 GHz

CF Step
2.900000 MHz
Auto Man

Freq Offset

0 Hz

HRes BW 100 kHz #VBW 300 kHz #Sweep 4.133 ms(40001pts)
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10. Dwell Time

Test result: Pass

10.1 Limit

The dwell time on any channel shall not be grethi@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

™

Antenna connector

10.3 Test procedure and test setup

Dwell time per FCC§ 15.247(a)(1)(iii) is measured using the Spectruralgzer 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 i (ms)
(ms) (s) period T (s)
O P I
L 3.16 31 132.06
DH1 0.426 M 3.16 31 132.06
H 3.16 31 132.06
L 3.16 15 254.25
DH3 1.695 M 3.16 15 254.25 <0.4
H 3.16 15 254.25
L 3.16 11 324.48
DH5 2.948 M 3.16 11 324.48
H 3.16 11 324.48
Remark: 1. There are 79 channels in all. So thepteta observed period P =0.4 * 79 =
31.6s.

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

FCC ID: Z49-00009
IC: 6592A-00009

B Keysight Spectrum Analyzer - Swept SA

il
fl
i

|~ | RF
Marker 2 A 425.733 ps

500 DC |

SENSE:INT]

ALIGN AUTO

Trig: Free Run
Atten: 30 dB

PNO: Wide —+—
IFGain:Low

Avg Type: Log-Pwr

Properties

Ref Offset0.8 dB
Ref 20.00 dBm

Center 2.402000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Sweep 4.133 ms (1001 pts)

Select Markerb

IN

Relative To 5

I_‘

X Axis Scale
Time >
Man

|

Ic
=
o

Marker Trace
[Trace1, Auto Init]

Lines
off

% STATUS

[ ][5 =

SENSE:INT|

ALIGN AUTO

| 11:35:58 AMJun 02, 2017

Trig: Free Run

IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr

Trace/Detector

Select Trace

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.402000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

-
v

Clear Write

Trace Average

Max Hold

Min Hold

View Blank =

Trace On

More
10f3

Span 0 Hz
Sweep 3.160 s (1001 pts)

% STATUS
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FCC ID: Z49-00009
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B Keysight Spectrum Analyzer - Swept SA = e
i [ RF 500 DC | SENSE:INT| ALIGN AUTO | 11:39:19 AMJun 03,2017
Marker 2 A 1.69500 ms Avg Type: Log-Pwr

Trig: Free Run
Atten: 30 dB

PNO: Wide ~—+—
IFGain:Low

Select Marker.

Ref Offset 0.8 dB
Ref 20.00 dBm

- =
=3 o] =
2 2 = o
v 5 2

Trig: Free Run
Atten: 30 dB

Off

e

| Properties»

| || el —

TIREATLT | ——

Center 2.402000000 GHz Span 0 Hz 10f2

Res BW 1.0 MHz #/BW 3.0 MHz Sweep 3.000 ms (1001 pts), ——

MsG %STATUS

B Keysight Spectrum Analyzer - Swept SA =R R

i | RF 500 DC | SENSE:INT] ALIGH AUTO | 11:44:20 AMJun 03, 2017
Avg Type: Log-Pwr

Marker Table

Ref Offset0.8 dB
Ref 20.00 dBm

Center 2.402000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Sweep

On

||9.

Marker 60untb
[Off]

Couple
Markers

All Markers Off|

Span 0 Hz
3.160 s (1001 pts)

% STATUS
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DH5

FCC ID: Z49-00009
IC: 6592A-00009

Bl Keysight Spectrum Analyzer - Swept SA

i RF 50Q DC | SENSE:INT| ALIGN AUTO [

11:46:02 AMJun 03, 2017

Marker 2 A 2.94800 ms Avg Type: Log-Pwr

Trig: Free Run

PNO: Wide —+—
Atten: 30 dB

IFGain:Low

Select Markerb

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.402000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

I B

Normal

Delta

Fixed?>

o]

=

Properties»

bl

ol
ULl

More
10f2

B Keysight Spectrum Analyzer - Swept SA

7] RF 500 DC | SENSE:INT] ALIGN AUTO

[ 11:47:55 AMJun 03, 2017

Sweep Time 3.160 s Avg Type: Log-Pwr
Trig: Free Run

Atten: 30 dB

Ref Offset0.8 dB
Ref 20.00 dBm

Center 2.402000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Sweep

Gate ~
[Off,LO]

Points
1001

Span 0 Hz
3.160 s (1001 pts)

% STATUS

Page 63 of 70

TTRF15.247_V1 ©2015Intertek



mtertek FCC ID: Z49-00009

Total Quality. Assured. I C: 6592A-00009

11. Occupied Bandwidth
Test result: 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 Clagsed& measured using the Spectrum
Analyzer with the RBW in the range of 1% to 5% lué bccupied bandwidth (OBW)
, VBW = 3 * RBW Detector = peak hold.
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11.4 Test protocol

Temperature : 25C
Relative Humidity : 55 %
99% Occupied
Modulation Channel Bandwidth
(kH2)
L 1152
GFSK M 1146
H 1182
Channel L

“VEW 100 kHz
HBaf 0 4Bm “Att 230 4B SWI 2.5 ma

@ “HBBEW 30 kHx Ma-kes 1 [T1 ]
-E.B7 4Bm
2.40151 z

=]

A T
= PV I N
- N
T N

—=23

=ED.

—-T3

R

=3

=133

Cantes 2.402 SHzx 300 kHz/S Span 3 MH=x

Date: 1.J0H.Z017 12:449:45

Page 65 of 70
TTRF15.247_V1 ©2015Intertek



mtertek FCC ID: Z49-00009

Total Quality. Assured. I C: 6592A-00009

Channel M

@ HEW 30 kHz
VEW 100 kEHz
Ref O 4Em rtt 20 4@ IWT 2.5 ma

gy

/
" A

|—-=3

&2

=2

Cantas 2.442 CHz 300 kHzy Gpan 3 MH:

late: 1. JON.Z017 12:47:34

Channel H

@ HEW 30 kHx Mackes 1 [T1 ]
VEW 100 kH=x -5.8E dBm
HBaf 0 4Bm ATt 30 4B SWI 2.5 ma z. 1 =

-1z FaX

= AT
N

23

=23

il

Cantes 2.48 CHzx 300 KHz/S Span 3 MHzx

Date: 1.J0H.Z017 12:4B:57
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99% Occupied
Modulation Channe€ Bandwidth
(kH2)
L 1182
T /4
DQPSK M 1188
H 1182
Channel L
wﬁ,ﬁi\-m Tamp 1| [T1 ) u
] 2l 401 z
% . ‘:#/_’—/ e 2 (T
/ N
| nri'/ﬁ \‘\J“’\W

Dace: 1. JON.Z017 12:53:0€
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Channel M

@ REW ag kH:
VEW 100 kE=

Haf 0 4Bm Att 30 4B SWT 2.5 ma

"‘—“‘"ll K Il 44l4EE000 SHx

\\ Z| 44265400 SHz
=32,

=43

=R

Cantas- 2.442 CHz 300 kHz/S Span 3 MHz

Date: 1.JUN.Z017 12:54:58

Channel H

@ HEW 30 kHz
VEW 100 kHz

Haf 0 4Bm Att 30 4B SWI 2.5 ma

A i,

Pl

=2

Cantas 2.48 CHz 300 kHzf Span 3 MHz

Date: 1. JON.Z017 12:56:14
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99% Occupied

M odulation Channed Bandwidth
(kH2)
L 1182
8DPSK M 1182
H 1188

Channel L
@ :32: lii E: Macka- 1 [T1 ]

Haf 0 4Bm “Rtt 30 4B BWT 2.% mu

Cantas 2.402 GHz 300 kKHzyf Span 3 MHzx

Jace: 1.JUN.Z2017 12:57:435
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Channel M
® HEW 30 kdHz Mazkasz 1 [Tl ]
VEW 100 kH=x _'E._'_- "=

Haf 0 4Bm Att 30 4B SWT 2.%F mo

A e

/
vl

22

Cantas 2.442 CH:z 300 kH=z/f Span 3 MH=

Date: 1.J0N.Z017 12:58:00

Channel H

@ HEW 30 WH:
VEW 100 k=

Baf 0 4Bm Att 30 4B BWT 2.%F mu

A

P

—&3

Cantas Z2.48 CHx 300 kH=x/S Span 3 MH=

Jate: 1.JUN.2017 13:00:18
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