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SUMMARY
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47CFR Part 15 (2016): Radio Frequency Devices

ANS| C63.10 (2013): American National Standard of Procedures for Caanpke
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apparatus
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Description of Test Facility

Name: Intertek Testing Services Ltd. Shanghai
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China

FCC Registration Number: 236597
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Name of contact: Jonny Jing
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Fax: +86 21 54262335 ext. 271
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1. General Information

1.1 Applicant Information

Applicant:

Name of contact:
Tel:

Fax:

Manufacturer:

Factory:

Sample received date
Date of test

1.2 Identification of the EUT

Equipment:
Type/model:
FCC ID:

IC:

Kustom Musical Amplification INC.
3015 Kustom Drive, Hebron, Kentucky, 41048
USA

d~deConrad
859-817-7164
859-817-7199

Kustom Musical Amplification INC.

3015 Kustom Drive, Hebron, Kentucky, 41048
USA

Hangzhou Samko Electronics Co., Ltd.

No. 8, Jiagi Road, Xianlin Street, Yuhang
District, Hangzhou, 311122 China

MdrcRh017
March 1 — 29, 2017

Power Amplifier
LP1440
2AAVGHDRW1701A
11349A-DRW1701A



1.3 Technical specification

Operation Frequency Band:

Modulation:

Technology:

-

our

Antenna Designation:
Gain of Antenna:
Rating:

Description of EUT:
Channel Description:

2402 - 24i8(x
FSK, n /4 DQPSK, 8DPSK

fnoofr frequency
GFSK oo

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

PCBeania, un-detachable
0dBi

120 V ~, 60Hz, 80W, Class |
EUTasPower Amplifier

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

Channel Frequency
Identifier (MHz)
low 2402
middle 2441
high 2480

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 theddule were set on stand-by mode.

2. Test Specification

2.1 Standards or specification

47CFR Part 15 (2016)

ANSI C63.10 (2013)
RSS-247 Issue 2 (Feb. 2017)
RSS-Gen Issue 4 (Nov. 2014

2.2 Mode of operation during thetest
While testing transmitting mode of EUT, the intdrmeodulation and continuously
transmission was applied.

The lowest, middle and highest channel were teste@presentatives.

Freq. Band Modulation Lowest Middle Highest
(MHz) (MHz) (MHz) (MHz)
2400-2483.5 GFSK 2402 2441 2480
2400-2483.5 8DPSK 2402 2441 2480

2.3 Test softwarelist
Test ltems Software Manufacturer Version
Conducted ESxS-K1 R&S V2.1.0
emission
Radiated ES-K1 R&S V1.71
emission
24 Test peripheralslist
Item No. Name Band and Model Description

1 Laptop computer| HP, EliteBook 253(P -




2.5 Instrument list

Equipment Type Manu. Internal np. Due date
Test Receiver ESCS 30 R&S EC 2107 2017-10-19
Test Receiver ESIB 26 R&S EC 3045 2017-10-19
Voltage Probe ESH2-73 R&S EC 3405 2018-03-09
Voltage Probe TK9420 Schwarzbeck EC 4888 2017-09-17

A.M.N. ESH2-75 R&S EC 3119 2017-12-01
A.M.N. ENV 216 R&S EC 3393 2017-07-27
Absorbing MDS 21 R&S EC 2108 2017-04-12
clamp
Tri-loop HXYZ 9170 Schwarzbeck EC 3384 2017-06-02
Bilog Antenna CBL 6112D TESEQ EC 4206 2017-06-01
Horn antenna HF 906 R&S EC 3049 2017-09-283
Horn antenna 3117 ETS EC 4792-1 2017-08-24
Horn antenna HAP18-26W TOYO EC 4792:3 2017-06-11
Pre-amplifier Pre-amp 18 R&S EC 5262 2017-06-2P
Semi-anechoic - Albatross project EC 3048 2017-09-09
chamber
Fully-anechoic - Albatross project EC 3047 2017-09-09
chamber
Shielded room - Zhongyu EC 2838 2018-01-08
Shielded room - Zhongyu EC 2839 2018-01-08
High Pass Filterj WHKX 1.0/15G- Wainwright EC4297-1 2018-01-09
10SS
High Pass Filterj WHKX 2.8/18G- Wainwright EC4297-2 2018-01-09
12SS
High Pass Filtery WHKX 7.0/1.8G: Wainwright EC4297-3 2018-01-09
8SS

Band Reject WRCGV Wainwright EC4297-4 2018-01-09

Filter 2400/2483-
2390/2493-
35/10SS




2.6 Test Summary

This report applies to tested sample only. This report shall not be reproduced
in part without written approval of Intertek Testing Service Shanghai Limited.

TEST ITEM FCC REFERANCE | IC REFERANCE| RESULT

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

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

Maximum peak output power 15.247(b)(1) RSS-247 Issue 2 Pass
Clause 5

Radiated Spurious Emissiony  15.205 & 15.209 RSS-247 Issue 2 Pass
Clause 5

Conducted Spurious Emissio 15.247(d) RSS-247 Issue 3 Pass

& Band Edge Clause 5

Power line conducted emissig 15.207 RSS-Gen Issue 4 Pass
Clause 8.8

Number of Hopping 15.247(a)(1)(iii) RSS-247 Issue 2 Pass

Frequencies Clause 5

Dwell time 15.247(a)(1)(iii) RSS-247 Issue 4 Pass
Clause 5

Occupied bandwidth - RSS-Gen Issue 4 Tested
Clause 6.6

Antenna requirement 15.203 - Pass

Notes: 1: NA =Not Applicable

2: This report is for the exclusive w$dntertek's Client and is provided
pursuant to the agreement between Intertek ar@iggt. Intertek's responsibility and
liability are limited to the terms and conditiorfstiee agreement. Intertek assumes no
liability to any party, other than to the Clientancordance with the agreement, for
any loss, expense or damage occasioned by thd tige eport. Only the Client is
authorized to permit copying or distribution of¢leport and then only in its entirety.
Any use of the Intertek name or one of its markglie sale or advertisement of the
tested material, product or service must first ipgraved in writing by Intertek. The
observations and test results in this report dexvaat only to the sample tested. This
report by itself does not imply that the matenmbduct, or service is or has ever been
under an Intertek certification program.




2.7 Measurement uncertainty

The measurement uncertainty represents an expamgedainty expressed at
approximately the 95% confidence level using a caye 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
Emission outside the frequency bang + 2.89dB

Power line conducted emission

+ 3.19dB




3. 20 dB Bandwidth

Test result: Tested

3.1 Limit

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

DX] Frequency hopping systems operating in the 24088-:84VIHz band may have
hopping channel carrier frequencies that are segghtey 25 kHz or two-thirds of the
20 dB bandwidth of the hopping channel, whicheseagreater, provided the systems
operate with an output power no greater than 125mW.

3.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

3.3 Test Procedure and test setup

The 20 bandwidth per FC® 15.247(a)(1) is measured using the Spectrum Analyze
with Span = 2 to 3 times the 20 dB bandwidth, RBM of the 20 dB bandwidth,
VBW>RBW, Sweep = auto, Detector = peak, Trace = mad.hol

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)



3.4 Test Protocol

Temperature e
Relative Humidity 45 %
Modulation CH Bandwidth Two-thirds of Bandwidth
(kH2) (kH2)
L 840.00 560.00
GFSK M 890.00 593.33
H 890.00 593.33
Channel L
RBW 30 kHz Marker 1 [T1 ]
VBW 100 kH=z —2.85 dBm
Ref 10 dBm ALL 30 4dB SWT 5 me 2.401925000 GHz
10 COffget 0. dB ndB [TL] 20p00 dB

-0

BEwW 840 000000p00 kHz

1 [T b
T T

-10

T
T

—-22183 dBm
2. 401515p00 GHz

F-20

\

TEmR

T o]
—-22} 65 dBm
2.402355p00 GHz

-20

N

- 40 f

N

Pk

F-60

T ™

--70

F-80

-80

Center 2.40Z GHz

250 kH=z/

Channel M

Span 2.5 MH=z




REW 30 kHz
VEW 100 kHz

Marker 1 [T1 ]
-2.28 dBm

Ref 10 dBm Att 30 dB SWT 5 ms 2.440925000 GHz
10 Offpet 0.3 dB ndB [TfL] 20L00 dB
BW 890[.000000p00 kHz
o 1 Toma 1] [T1 ool
—21{ 96 4B
\/\/\'\ 2|-44046&0p00 GHm
- z
== |, \n
TEmD [T Tl
—-22{31 dBm

LW

2| 441350p00 GHz

F-20

.

F-30

/]

60

70

-90

Center 2.441 GHz

Ref 10 dBm

Att

250 kHz/

Channel H

RBW 30 kHz
VBW 100 kHz
30 dB SWT 5 ms

Span 2.5 MH=z

Marker 1 [T1 ]
-1.33 dBm
2.479920000 GHz

-0

10 Cffpet 0. dB

1

ndb [TfL] znkon ds
BW 590[.000000p00 kEz
T W\F | [’T"I 1ok }

F-10

EAN

—21t25 cdBm
2(.479460p00 GHz

F-20

W

AN, T2

Temp [T T ndp]
-21134 dBm
2.420350p00 GHz

"\

/

Il

- 60

N

-70

--80

-90

Center 2.48 GHz

250 kHz/

Span 2.5 MH=z

M odulation

CH

Bandwidth
(kH2)

Two-thirds of Bandwidth
(kH2)




i ex

1230.00 820.00
8DPSK 1266.00 844.00
1260.00 840.00
Channel L
RBW 30 kH=z Marker 1 [T1 ]
VBW 100 kHz -5.52 dBm

Ref 10 dBm Att 30 dB SWT 5 ms 2.401526000 GHz
10 Offket 0.8 dB ndB [TfL] 20ko0 4B
BW  1.230000p00 MHZ
Lo Torp 1l [T1 by
1 -25L79 dBm
2l.401322p00 GHz
.y A A i
W »} TEnp T T
fufquN} \\JV“ —25| 60 dBEm
. 2. 402552p00 GHz
V\%<
--30

ML

| - TA u\r’\/
7 4

\/\/ \VM P

%
F-c0
-70
F-580
-90
Center 2.402 GHz 300 kH=z/ Span 3 MH=z




Channel M

RBW 30 kHz
VEBEW 100 kH=z

Marker 1

-4

[T1 ]

.72 dBm

Tef 10 dBm SWT 5 ms 2.440922000 GHz
1o Off b1 zoloo az
L 266000p00 MEZ
-0 ['T‘_\ Bl }
—24f 49 gBm
N\ L 2q00274p00 GEZ
10 4 [T D]
\kj“v —25l08 gBm
L 241520p00 GEZ
20
b
20
—-40
Y

- 60

- 70

80

-%0

Center 2.441 GHz

300 kH=z/

Channel H

RBW 30 kHz
VEBW 100 kH=z

Span 3 MH=z

Marker 1 [T1

1

-3.74 dBm

Ref 10 dBm SWT 5 ms 2.479922000 GHz
10 Off (thy  zoloo as
1|.260000p00 MEZ
-0 [Tl polb]
—23L48 dBm
/\ 2. a79274p00 cEZ
10 L\/\I\f [T e ]
-23l39 dBm
2|.as0534p00 GHZ
- 20 +
- 30
40
[\ Y .
S AWal vu\f\/\,\l\
- c0
70
580
-90

Center 2.48 GHz

300 kHz/

Span 3 MHz



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 badtwof the hopping channel,
whichever is greater.

DX Frequency hopping systems operating in the 24088-834VIHz band may have
hopping channel carrier frequencies that are segzhtey 25 kHz or two-thirds of the
20 dB bandwidth of the hopping channel, whicheseagreater, 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 FE€5.247(a)(1) is measured using the
Spectrum Analyzer with Span can capture two adfacesnnels, RBW1% of the
span, VBWRBW, Sweep = auto, Detector = peak, Trace = mad.hol

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)

4.4 Test Protocol
Temperature : e
Relative Humidity : 45 %



Mode CH Frequency Separation Limit
(kH2) (kH2)
L 1002.00 >560.00
GFSK M 1002.00 >593.33
H 1002.00 >593.33
Channel L
RBW 30 kHz Delta 2 [T1 ]
VBW 100 kH=z 1.27 4B
FRef 10 dBm Att 30 4B SWT 5 ms 1.002000000 MH=zZ
10 Offket 0. Marker| 1 [T1
—2Le0 dBm

-0

1

2ﬂﬂ10 DO0 e

F-10

F-20

-30

F-40

70

-850

-90

[~

[\N

o

AW,

/\)

\

W

\\1'

Center 2.402 GHz

300 kH=z/

Span 3 MHz




Channel M

® RBW 30 kH=z Delta 2 [T1 ]
VBW 100 kHz -0.03 4B
Ref 10 dBm Att 30 dB SWT 5 ms 1.002000000 MH=zZ
10 Qffpet 0. dB Marker| 1 [T1
—-1}198 dBm
Lo 1 2039022000 oo
[\r\/‘\\M
=3 |, : i /\,J \
[ vaf‘/L \'\'\JV[\J ,\\
., /
--40
F-60
70
-50
-90
Center 2.44 GHz 300 kHz/ Span 3 MHz
Channel H
® REW 30 kHz Delta 2 [T1 ]
VBW 100 kH=z 0.07 dB
Ref 10 dBm Att 30 dB SWT 5 ms 1.002000000 MH=z
10 offpet 0. fel:] Marker| 1 [TL1
-111% dBm
Lo 1 2, o o0 oo

[~ [T
i o AN

- 30

- 40

- &0

- 70

-850

-50

Center 2.479 GHz 300 kHz/ Span 3 MH=z

Mode CH Frequency Separation Limit




(kH2) (kH2)
L 1002.00 >820.00
8DPSK M 1008.00 >844.00
H 1002.00 >840.00
Channel L
REW 30 kHz Delta 2 [T1 ]
VBW 100 kH=z 1.37 dB
Ref 10 dBm Attt 30 dB SWT 5 ms 1.002000000 MHZ
10 Cffret Marker| 1 [T1
-5} 33 dBm

-0

A1 o2 An00 oH

-10

F-20

|--70

=50

=

J A

RANP T i vy

\

\,\

A

Center 2.4025 GHz

300 kHz/

Span 3 MHz




Ref

10 dBm

Att 30

Channel M

REW 30 kH=z
VBW 100 kHz
dB SWT 5 ms

Delta 2

[T1

]
0.03 dB

1.008000000 MHZ

-0

F-10

F-20

30

40

F-&0

70

F-80

10 Off

et

Marker

1 [T1

—41 55 dBm

A0 0]

00 =

N \If\\_\

e i

50

-580

®

L ex

Center 2.4415 GH=z

300 kHz/

Channel H

RBW 30 kHz
VBW 100 kHz

Delta 2

Span 3 MH=z

[T1 ]
o]

.06 dB

Ref 10 dBm Att 30 dB SWT 5 ms 1.002000000 MHzZ
10 Offset O. dB Marker| 1 [T1
-3l 62 dBm
Lo + A72a24b00 cF
NN AN
/\/\\/\/W" AN ZWNA G L\,V\ﬁ
Ee—-" \
=0 j
F-40 \
AN
50
oY
F-c0
70
50
-390

Center 2.475%5 GHz

300 kHz/

Span 3 MHz



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, anfitedjuency hopping systems in the
5725-5850 MHz band: 1 watt

For all other frequency hopping systems in the 22483.5 MHz band: 0.125 watts
If the transmitting antenna of directional gainagex than 6dBi is used, the power
shall be reduced by the amount in dB that the tioeal gain of the 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 Analyzer
with Span =5 times the 20 dB bandwidth, RBVle 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 easurement Guidelines for
Frequency Hopping Spread Spectrum Systems)



5.4 Test protocol

Temperature 22C
Relative Humidity 45 %
Mode CH Cableloss Corrected reading Limit
(dB) (dBm) (dBm)
L 0.80 -1.23
GFSK M 0.80 0.74 <21.00
H 0.80 0.08

Conclusion: The maximum EIRP = 0.08 = 1.019mW which islower than the
limit of 4W listed in RSS-210.

Channel L

REW 3 MHzZ
VBW 10 MHz
SWT 2.5 ms

Marker 1 [T1 ]
-1.23 dBm
2.402072000 GHz

®

Ref 10 dBm Att 30 dB

10 Offpet 0O.% dB

0 1

B u L S——

_a—‘—'_'__‘_—h_,_

b Ex ,,FJ*‘d’F—#—Jd_— “‘ﬁqmﬁh-“‘~—-h

--20

30

40

50

- 60

70

80

-90

Center 2.402 GHz 600 kHz/ Span 6 MHz



Ref

Channel M

RBW 3 MHz Marker 1 [T1 ]

VBW 10 MH=z -0.74 dBm
2.440628000 GHz

B SWT 2.5 ms

10

-0

off

-

20

F-30

40

--60

70

80

-90

Center 2.441 GHz

®

Ref

o000 kHz/ Span 6 MHz

Channel H

RBW 3 MHzZ Marker 1 [T1 ]

VBW 10 MH=z 0.08 dBm
2.479676000 GH=z

dB SWT 2.5 ms

10

-0

--10

--20

- 50

70

--80

-90

Center 2.48 GHz

600 kHz/ Span 6 MHz

M ode

CH

Cableloss Corrected reading

(dB) (dBm)

Limit
(dBm)




L 0.80 -3.15
8DPSK M 0.80 -2.30
H 0.80 -1.35

<21.00

Conclusion: The maximum EIRP = -1.35 = 0.733mW which islower than the

limit of 4W listed in RSS-210.

Channel L
® EBW 3 MH=z Marker 1 [T1 ]
VBW 10 MHz -3.15% dBm
Ref 10 dBm Att 30 dB SWT 2.5 ms 2.401564000 GHz
10 Cffgpet O. dB
-0 H
. —= ]
T I
Z=3 [,
--20
--30
F-40
- 50
--c0
--70
--380
-390
Center 2.402 GHz 600 kHz/ Span ¢ MH=z




Channel M

® RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz -2.30 dBm

Ref 10 dBm Att 30 dB SWT 2.5 ms 2.440748000 GHz

10 Offpet 0.3 dB

20

- 30

40

- 50

- 60

70

80

-90

Center 2.441 GHz 600 kHz/ Span 6 MHz

Date: 13.MAR.2014 14:05:33

Channel H

® RBW 3 MH=z Marker 1 [T1 ]
VBW 10 MH=z -2.30 dBm

Ref 10 dBm Att 30 dB SWT 2.5 ms 2.440748000 GHz

10 Offpet 0.% dB

F-20

F-30

F-40

- 50

&0

&0

-50

Center 2.441 GHz 600 kHz/ Span 6 MHz
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6. Radiated Spurious Emissions
Test result: PASS
6.1 Test limit

The radiated emissions which fall in the restridiadds, as defined §15.205(a),
must also comply with the radiated emission lirsgecified inR§15.209(a) showed as
below:

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

30 - 88 40.0 3

88 - 216 435 3

216 - 960 46.0 3

Above 960 54.0 3

6.2 Test Configuration

| VVVVVVVVVVVV -
5 <
i EUT ]
g v\Antenna mast Turn Table <

Test receiver

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.

The EUT and simulators were placed on a 0.8m higbden turntable above the
horizontal metal ground plane. The turn table exte860 degrees to determine the
position of the maximum emission level. The EUT wat3 meters away from the
receiving antenna which was mounted on an anterasd mhe antenna moved up and
down between from 1meter to 4 meters to find oatrtfaximum 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 Speétnalyzer with the
resolutions bandwidth set as:

RBW = 100kHz, VBW = 300kHz (30MHz~1GHz)
RBW = 1MHz, VBW = 3MHz (>1GHz for PK);
RBW = 1MHz, VBW = 10Hz (>1GHz for AV);

If the dwell time per channel of the hopping sigisdess than 100 ms, then the

reading obtained with the 10 Hz VBW may be furthdjusted by a “duty cycle
correction factor”.

6.4 Test protocol

GFSK Modulation:



CH | Antenna | Frequency | Correct | Corrected Limit Margin | Detector
(MH2) Factor Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
H 2402.20 30.70 88.30 Fundamental / PK
H 119.42 15.30 29.50 43.50 14.00 PK
H 129.14 15.00 32.30 43.50 11.20 PK
\% 329.36 16.00 34.80 46.00 11.20 PK
L \% 480.98 19.50 32.20 46.00 13.80 PK
H 1599.19 -10.20 50.90 54.00 3.10 PK
H 2390.00 -8.00 40.60 54.00 13.40 PK
H 4806.18 -1.50 54.10 74.00 19.90 PK
H 4805.87 -1.50 36.60 54.00 17.40 AV
H 2441.07 30.70 88.90 Fundamental / PK
H 119.42 15.30 29.50 43.50 14.00 PK
H 129.14 15.00 32.30 43.50 11.20 PK
\% 329.36 16.00 34.80 46.00 11.20 PK]
M \% 480.98 19.50 32.20 46.00 13.80 PK
H 1625.25 -10.10 51.20 54.00 2.80 PK
H 4885.77 -1.10 54.60 74.00 19.40 PK
H 4885.23 -1.10 36.80 54.00 17.20 AV
H 2479.83 30.70 89.80 Fundamental / PK
H 119.42 15.30 29.50 43.50 14.00 PK
H 129.14 15.00 32.30 43.50 11.20 PK
\% 329.36 16.00 34.80 46.00 11.20 PK]
H \% 480.98 19.50 32.20 46.00 13.80 PK]
H 1651.30 -9.90 50.40 54.00 3.60 PK
H 2483.50 -7.80 40.20 54.00 13.80 PK
H 4961.54 -0.80 54.30 74.00 19.70 PK
H 4960.79 -0.80 36.50 54.00 17.50 AV
8DPSK Modulation:
CH | Antenna | Frequency | Correct | Corrected Limit Margin | Detector
(MH2) Factor Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)




H 2402.20 30.70 86.30 Fundamental / PK
H 101.93 12.40 17.20 43.50 25.8 PK]
H 131.08 13.50 16.70 43.50 26.8 PK]
\% 348.80 17.10 27.40 46.00 18.6 PK
L \% 352.69 17.20 28.90 46.00 17.1 PK
H 1599.19 -10.20 50.90 54.00 3.10 PK
H 2390.00 -8.00 38.60 54.00 13.40 PK
H 4806.18 -1.50 52.10 74.00 19.90 PK
H 4805.87 -1.50 35.60 54.00 17.40 AV
H 2441.07 30.70 86.80 Fundamental / PK
H 101.93 12.40 17.20 43.50 25.8 PK
H 131.08 13.50 16.70 43.50 26.8 PK
\% 348.80 17.10 27.40 46.00 18.6 PK
M \% 352.69 17.20 28.90 46.00 17.1 PK
H 1625.25 -10.10 51.20 54.00 2.80 PK
H 4885.77 -1.10 53.60 74.00 19.40 PK
H 4885.23 -1.10 35.80 54.00 17.20 AV
H 2479.83 30.70 87.80 Fundamental / PK
H 101.93 12.40 17.20 43.50 25.8 PK]
H 131.08 13.50 16.70 43.50 26.8 PK
\% 348.80 17.10 27.40 46.00 18.6 PK
H \% 352.69 17.20 28.90 46.00 17.1 PK
H 1651.30 -9.90 50.40 54.00 3.60 PK
H 2483.50 -7.80 39.70 54.00 13.80 PK
H 4961.54 -0.80 53.50 74.00 19.70 PK
H 4960.79 -0.80 35.80 54.00 17.50 AV

Remark: 1. For fundamental emission, no ampliegmployed.
2. Correct Factor = Antenna Factor + Cable Lossnphier, is employed)
3. Corrected Reading = Original Receiver Readiigptrect 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 Receiverdding = 10dBuV.
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20gE orrected Reading
= 10dBuV + 0.20dB/m = 10.20dBuV/m
Assuming limit = 54dBuV/m, Corrected ReadingG20dBuV/m, then
Margin = 54 -10.20 = 43.80dBuV/m

Horizontal polarization

Level [dBTi#/m]
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Vertical polarization

Level [dBT#/m]
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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, theadeequency power that is
produced by the intentional radiator shall be asi€0 dB below that in the 100
kHz bandwidth within the band that contains thenbgj level of the desired
power.

7.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

7.3 Test procedure and test setup

The Conducted Spurious Emissions per FET5.247(d) is measured using the
Spectrum Analyzer with Span wide enough capturlhgparious from the lowest
emission frequency of the EUT up to 10th harmoriRBW = 100kHz, 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)



7.4 Test protocol

Model CH Max reading Themost restrict Limit
among band Attenuation outside band (dB)
(dBm) (dB)
L -1.06 52.81
M
GFESK -0.50 51.56 >20
H 0.02 57.43

Note: The test was performed from 9kHz tGRI& and the worst data is listed
here.

Channel L
<§§> EBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -52.81 dB
Ref 10 dBm Att 30 dB SWT 10 ms -2.790000000 MHZz
10 Offgpet 0. dB Marker| 1 [T1
-1{06 dEm
-0 A02070000 ¢ 1
e 522 [ [
-z0
--30
40
F-50
hzﬁvukﬁﬂtIﬂlﬁi&ﬂﬂﬂhAJv4WM J\}u,h«x—hw1mu«JaAnmgb#hmﬁhxukvbm,-\&ﬁ
-0
F-80
Fl
-90

Start 2.31 GHz 9.3 MHzZ/ Stop 2.403 GHz



Channel H

EBW 100 kHz Delta 2 [T1 ]

VBW 300 kH=z -57.43 dB
Att 30 dB SWT 2.5 ms 9.9596000000 MH=z
dB Marker| 1 [T1
-0}L02 dBm
2
VN W LN PV DNEINY, - NIV LS. TORD=RLLT Y R, A, Buwr.y T WA
1
Start 2.479 GH=z 2.1 MHz/ Stop 2.5 GH=z
Model CH Max reading Themost restrict Limit
among band Attenuation outside band (dB)
(dBm) (dB)
L
-4.49 49.87
M
SDPSK -3.72 52.00 >20
H -2.96 54.81

Note: The test was performed from 9kHz tGRI& and the worst data is listed

here.




L ex

F-80

10 dBm

Att 3

Channel L

REBW 100 kH=z
WBW 300 kH=z
0 dB SWT 10 ms

Delta 2 [Tl ]
-49.87 dB
—2.604000000 MHZ

0

10 Off

Marker| 1 [T1

—-4149 m
Anzooehon o

10

F-30

F-40

F-50

SUMTSNYAN,

pa ety N AN M et d

NN LV VISRTWY KW N T
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] U i il

-50

Fl
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Ref 10

dBm

ATt 30
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Channel H

EBW 100 kHz
VBW 300 kHz
dB SWT 2.5 ms

Stop 2.403 GHz

Delta 2 [T1 ]
-54.81 dB
5.586000000 MHZz

10

off

et

Marker| 1 [T1

-2} 96 dBm
A7 00 G

i o

- 60

70

-30
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8. Power line conducted emission

Test result: Pass

8.1 Limit

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.
8.2 Test configuration

EUT

i Peripheral !

i devices I__

" LISN | LISN EMI receiver

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

DX For floor standing equipment, wooden support 126 height rack.




8.3 Test procedure and test set up

The EUT are connected to the main power througheaimmpedance stabilization
network (LISN). This provides a $5150uH coupling impedance for the measuring
equipment. The peripheral devices are also condiéatdhe main power through a
LISN that provides a S0/50uH coupling impedance with 80termination.

Both sides (Line and Neutral) of AC line are chetka maximum conducted
interference. In order to find the maximum emissibe relative positions of
equipment and all of the interface cables mustiasged according to ANSI C63.4
on conducted measurement.

The bandwidth of the test receiver is set at 9 kHz.

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

8.4 Test protocol

L&N:
Frequency| Correct Factor Corrected Reading Limit Margin
(dB) (dBuV) (dBuVv) (dB)
QP AV QP AV QP AV
0.15 (L) 0.27 27.65 3.99 65.54 55.54 37.89 51|55
0.19 (L) 0.14 22.49 1.68 64.00 54.01 41.52 52|33
19.87 (L) 0.94 11.41 5.30 60.00 50.00 48.59 44(70
0.16 (N) 0.27 27.53 4.04 65.54 55.84 38.01 51,50
0.19 (N) 0.14 22.26 1.68 64.00 54.01 415 52,33
19.87 (N) 0.94 9.75 5.40 60.00 50.00 50.25 44[60
Remark: 1. Correction Factor (dB) = LISN Factor Y@BCable Loss (dB).
2. Margin (dB) = Limit - Corrected Reading.

L&N:



-20

FCC150QP FCC18AY

0.

15 1.0 10.0 30.0
hMHz



9. Number of Hopping Frequencies

Test result: Pass
9.1 Limit

Number of Hopping Frequencies in the 2400-2483.5%zNEind 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 Spectrum
Analyzer with RBW=100kHz, VBWRBW, Sweep = auto, Detector = peak, Trace =
max hold.

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



9.4 Test protocol

Channel Number Limit
79 >15
® RBW 100 kHz Delta 2 [Tl ]
VBW 300 kH=z —-54.96 4dB
Fef 10 dBm ATt 30 dB SWT 10 ms 3.618000000 MHZ
10 Cffget 0. drB Marker| 1 [T1
—-2L72 dBm

A70ea2h00 =H

—
P

—t——
—
——
—_—

=___.=Iv
p— —

P——
—___‘-

——
S
e

F-¢&0

70

80

-50

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz



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 hoppinghcleés employed. Frequency
hopping systems may avoid or suppress transmissioasparticular hopping
frequency provided that a minimum of 15 channetsumed.

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 Spectrurabjrer
with Span = 0, RBW=1MHz, VBWRBW, Sweep can capture the entire dwell time,

Detector = peak, Trace = max hold.
The EUT was tested according to DA 00-705 (Filing easurement Guidelines for

Frequency Hopping Spread Spectrum Systems).



10.4 Test protocol

Packet| Occupancytime CH Real observed Hops among| Dwell time | Limit
for single hop period Observed (s)
(ms) (s) period T (s)
@) P |

L 3.16 33 0.14

DH1 0.422 M 3.16 33 0.14
H 3.16 33 0.14
L 3.16 17 0.29

DH3 1.688 M 3.16 17 0.29 <0.4
H 3.16 17 0.29
L 3.16 11 0.32

DH5 2.924 M 3.16 11 0.32
H 3.16 11 0.32

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

79=31.6s.

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

DH1




® RBW 1 MH=z Marker 1 [T1 ]
VBW 3 MH=z —-35.99 dBm

Ref 10 dBm Att 30 dB SWT 1 ms 208.000000 ns
10 Qffpet 0. dB Delta B [T1 ]
obl10 dB
-0 aoohon 1
WV Ty Y vy
f \
EER |,
-z0
-0
L b
a0
-50
al [T | | |
-70 i
-850
-90
Center 2.402 GHz 100 ns/
Channel L
<§§> REW 1 MHz
VBW 3 MHz
Ref 10 dBm Att 30 dB SWT 3.2 s

10 Offget 0. dB

-0

L e ThG |-5.[9] b

- 70

- 60

-390

Center 2.402 GHz 320 ms/



Ref 10 dBm

Channel M

REW 1 MHz
VBW 3 MH=zZ
Att 30 dB SWT 3.2 s

-0

10 offpet O. dB

TRG |-5-|2| dpm

-0

F-70

F-80

-%0

®

[Py

Center 2.441 GHz

Ref 10 dBm

320 ms/

Channel H

RBW 1 MH=z
VBW 3 MHz
Att 30 dB SWT 3.2 =

1o Offpet 0.3 dB

TRG [-H-%] dpm

W

70

--80

-30

Center 2.48 GHz

320 ms/




DH3

® REW 1 MH=z Delta 2 [T1 ]
VBW 3 MH=z 2.84 dB
Ref 10 dBm Att 30 dB SWT 3 ms 1.688000 ms
10 Offget 0. dB Marker| 1 [T1
-39 84 dBm
| o 10 000000 4
‘] v
=D L

70

--80

-50

Center 2.402 GHz 300 us/

Channel L

@ RBW 1 MHz
VBW 3 MHz

Ref 10 dBm Att 30 dB SWT 3.2 =

10 Cffpet 0. dB

i I
s .0 apm
=3 |,

20

N1 TN L TR LAY IANY R

860

80

-850

Center 2.48 GHz 320 ms/



Channel M

® RBW 1 MHz
VBW 3 MHz

Ref 10 dBm Att 30 dB SWT 3.2 =

10 Cffpet 0. dB

-0

rkc -0 apm

3 |,

20

40

M b L LWL L W

|- 60

70

- 80

-5%0

Center 2.441 GHz 320 ms/

Channel H

® REW 1 MHz
VBW 3 MH=z

Ref 10 dBm Att 30 dB SWT 3.2 s

10 Cffpet O. dB

-0

TG -H.|9 dEm

F-20

—40

70

--80

-5%0

Center 2.402 GHz 320 mes/



DH5
® REBEW 1 MH=z Delta 2 [T1 ]
VBW 3 MHz 11.40 dB

Ref 10 dBm Att 30 dB SWT & ms 2.924000 ms

10 Offget O. dB Marker( 1 [T1
-19L34 dBm

o 1 cobon o

L ex

= |,

F-20

F-30

F-50

oty bt

70

F-80

-90

Center 2.402 GHz 600 us/

Channel L
® RBW 1 MH=z
VBW 3 MH=z

Ref 10 dBm Att 30 dB SWT 3.2 s

10 Offpet 0.3 dB

TRG —5).|3 dBm

F-20

+-30

—40

70

-850

-90

Center 2.402 GHz 320 ms/




Ref 10 dBm

Att 3

Channel M

REW 1 MH=z
VEBW 3 MHz
0 de SWT 3.2 =

10 Cffpet O. dB

-0

TRG -5 dBm

--10

F-20

- 30

—40

|--c0

i) L

70

[--80

-850

Center 2.441 GHz

Ref 10 dBm

320 mz/

Channel H

RBW 1 MH=z
VBW 3 MHzZ
Att 30 dB SWT 3.2 s

10 offpet 0. B

-0

TRG -H.[9 dBm

--10

--20

F-40

LA Ly

--60

WL

70

--80

-850

Center 2.48 GHz

320 ms/



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 3 ClaBsk was measured using the
Spectrum Analyzer with the RBW close to 1% of thkested span, VBW = 3 * RBW

Detector = Sample, Sweep = Auto.

11.4 Test protocol



Temperature 22C
Relative Humidity 45 %
Modulation Channd Occupied Bandwidth
(kH2)
L 835.00
GFSK M 840.00
H 840.00
Channel L
® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -2.74 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.401925000 GHz
10 Offpet 0. dB OBWS35[.000000p00 kH=z
Temp 1| [T1 OBW]
~ o JETE T

Y

h T2

2(.402345p00 GHz

F-30

<

F-40

N

-70

F-80

-50

Center

2.402 GHz

250 kHz/

Span 2.5 MH=z




Channel M

RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -2.22 dBm
Ref 10 dBm B SWT 5 ms 2.440925000 GHz
10 Off CBEWS840[.000000p00 kHz
Termp 1| [T1 CBW]
| o 1 —20led apa
2[-440490p00 GHz
/\/\ Temp 2| [T1 CEW]
[F-10 = EReaeizi
\f\ 2[-441330p00 GHz
[ : ‘a\m
- 30
- 40
P ™A n
1 N \.ﬁ-\
--60
-70
--80
-90

Center 2.441 GH=z

@

250 kHz/

Channel H

REW 30 kHz
VEW 100 kHz

Span 2.5 MH=z

Marker 1 [T1 ]

-1.30 dBm

Ref 30 dB SWT 5 ms 2.479925000 GHz
10 oBWS40|.000000p00 kHZ
Temp 1| [T1 CBW]
Lo 1 —1c 0SB
M 2|.479450p00 cHz
P
] {\,\ Temp 2| [T1 OBl
. Ay )iy
\/\ 2l.480330p00 GHz
]
T2
-20 //fs \_\\,\q
L-20 /
F-40

F-60

70

F-80

-%0

Center 2.48 GHz

250 kHz/

Span 2.5 MHz

M odulation

Channed

Occupied Bandwidth
(kH2z)




8DPSK

1158.00

1158.00

1158.00

Channel L
EBW 30 kHz Marker 1 [T1 ]
8 VBW 100 kHz -5.47 dBm
Ref 10 dBm 30 dB SWT 5 ms 2.401922000 GHz
10 Offpet O0.§ dB 1158000 MEz
1| [T1 oB
Lo - ABm
1
2l an1z46 GH
/v\ zl [T1 oB )
z=R L, n A
\f\l\l "/J —Z L - CEIn
\.\,\ 2l anzs04 GHz
T2
--20 V\
30
B \r/
::J%r\ - )\/ \f\f\MA ,\(\-f\
“ v M
--c0
70
--30
-90

Center 2.402 GHz

300 kHz/

Span 3 MH=z




Channel M

RBW 30 kH=z Marker 1 [T1 ]
VBW 100 kHz -4.62 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.440922000 GHz
10 Offpet 0. CBW 1) 158000p00 MHz
Temp 1| [T1 COBW]
- - —2111 SB
2| 440334p00 GHz
A f\ Temp 2| [T1 OBW]
--10 -{ \f"\! = —ZUF 2d CBm
Nad%a L\f""\,\/\ 2| 441492po0 zHZ
T T2
20 _/y Lvd
- 30

YA

- 60

30

-30

Center 2.441 GH=z

300 kHz/

Channel H

Span 3 MH=z

REBEW 30 kH=z Marker 1 [T1 ]
VBW 100 kHz —-3.63 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.479922000 GHz
10 Offpet 0. OBW 1|.158000p00 MH=z
Temp 1 [T1 OBW]
Lo + —200{12 B
2|.479334p00 GHz
{[\ /\ Temp 2| [T1 OBW]
10
\{‘4\! =1 [S1=3T)
/\[’J\m N 2. 480492p00 GEZ
3;) T2
| .o b
30
-40 \}J
. f’\l‘\/ Fan R
\B’H\I A ‘AR AW U\"\r\
60
70
80
-90

Center 2.48 GHz

300 kHzZ/

Span 3 MHz



12.Antenna requirement

An intentional radiator shall be designed to ensiae no antenna other than that
furnished by the responsible party shall be usel thie device. The use of a
permanently attached antenna or of an antenna$leata unique coupling to the
intentional radiator shall be considered sufficientomply with the provisions of this
section.

Result:
EUT uses permanently attached antenna to the iotehtradiator, so it can comply

with the provisions of this section.



| K FCC ID: 2AAVGDRW1701A
nterte |C: 11349A-DRW1701A
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