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SUMMARY

The equipment complies with the requirements agogr the following standard(s):
47CFR Part 15 (2013): Radio Frequency Devices
ANS| C63.4 (2003): American National Standard for Methods of Measumme

of Radio-Noise Emissions from Low-Voltage Electtiaad Electronic
Equipment in the Range of 9 kHz to 40 GHz

RSS-210 I ssue 8 (December 2010): Low-power Licence-exempt Radiocommunication
Devices (All Frequency Bands): Category | EqQuipment

RSS-Gen Issue 3 (December 2010): General Requirements and Information for the
Certification of Radiocommunication Equipment

Date of issue: March 21, 2014

Prepared by: Reviewed by
Wakeyou ngHroject Engineer) Daniel Zh lewer)
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Description of Test Facility

Name: Intertek Testing Services Ltd. Shanghai E€mkso
Address: Building N0.86, 1198 Qinzhou Road(NorBtanghai 200233, P.R. China

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

Name of contact: Steve Li
Tel: +86 21 64956565 ext. 214
Fax: +86 21 54262335 ext. 214
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1. General Information

1.1 Applicant Information

Applicant:

Name of contact:
Tel:
Fax:

Manufacturer:

Sample received date
Sample Identification No

Date of test

1.2 Identification of the EUT

Equipment:
Type/model:
FCC ID:

IC:

FCC ID: 2ABXEHSC1411A
IC: 11809A-HSC1411A

Hangzhou Samko Electronics Co. Ltd.
No.8,Jiagi Road,Xianlin Street,Yuhang District,
Hangzhou City, Zhejiang Province, 311122, China

Wrao Xiaohong
+86 571 89081088-1207
+86 571 89081082

HangalSamko Electronics Co. Ltd.
No.8,Jiagi Road,Xianlin Street,Yuhang District,
Hangzhou City, Zhejiang Province, 311122, China

March014
*0140301-25160

March 1, 2014 ~ March 18, 2014

Bluetooth Mobile Speaker

SS210BT, STZ-3BT, DBSZ0BWDBT
2ABXEHSC1411A
11809A-HSC1411A
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1.3 Technical specification

Operation Frequency Band: 2402 - 248(x

Modulation: FSK

Gain of Antenna: imal PCB antenna, 3.0dBi max
Rating: (1) DC 15V powered by

AC/DC adapter input AC 100-240V, 50/60Hz, 0.5A,
Output DC 15V, 1.0A
(2)Built-in Battery DC 11.1V, 1000mAh

Description of EUT: The ElisTa wireless audio device containing Bluetooth
function. There are four models. They are eledtgica
identical except for different model names. Therefo
the model DBS20BT was chosen to perform test as
representative.

Channel Description: Thertal spacing is 1IMHz.

1.4 Mode of operation during thetest / Test peripheralsused

While testing transmitting mode of EUT, the intdrmedulation was applied.
Both the modes of AC adapter and built-in batteswered were assessed and the worse test
data is listed in the report.

The lowest, middle and highest channel were testa@presentatives (2402MHz, 2441MHz
and 2480MHz).

Test Peripherals:
PC: HP ProBook 6450b
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2. Test Specification

2.1 Instrument list

FCC ID: 2ABXEHSC1411A
IC: 11809A-HSC1411A

Equipment Type Manu. Internall Cal. Date Due date
no.
Test Receiver ESCS 30 R&S EC 2107 2013-10-2014-10-20
Test Receiver ESIB 26 R&S EC 3045 2013-10:;2fD14-10-19
A.M.N. ESH2-75 R&S EC 3119 2014-1-9 2015-1-8
A.M.N. ENV 216 R&S EC 3393 2013-8-9 2014-8-8
A.M.N. ENV 216 R&S EC 3394 2013-8-9 2014-8-38
A.M.N. ENV4200 R&S EC3558 2013-8-9 2014-8-8
Ultra-broadband HL 562 R&S EC 3046-1 2013-5-16 | 2014-5-14
antenna
Bilog Antenna CBL 6112D TESEQ EC 4206 2013-4-28 30127
Horn antenna HF 906 R&S EC 3049 2013-4- 2015-4-27
Horn antenna 3117 ETS EC 4792-12013-4-17 | 2014-4-16
Horn antenna HAP18-26W EC 4792-32013-4-10 2014-4-9
Pre-amplifier Pre-amp 18 R&S EC 322  2013-4- 20104
Pre-amplifier Tpa0118-40 R&S EC 4792-22013-4-12 | 2014-4-11
Semi-anechoic - Albatross EC 3048 | 2013-5-12| 2014-5-11
chamber project
Fully-anechoic - Albatross EC 3047 2013-5-12 2014-5-11
chamber project
High Pass Filter| WHKX 1.0/15G+ Wainwright | EC4297-1 2014-1-8 2015-1-7
10SS
High Pass Filter| WHKX 2.8/18Gr Wainwright | EC4297-2] 2014-1-8 2015-1-7
12SS
High Pass Filter WHKX Wainwright | EC4297-3] 2014-1-8 2015-1-7
7.0/1.8G-8SS
Band Reject Filte WRCGV Wainwright | EC4297-4 2014-1-8 2015-1-7
2400/2483-
2390/2493-
35/10SS

2.2 Test Standard

47CFR Part 15 (2013)

ANSI C63.4: 2003

RSS-210 Issue 8 (December 2010)
RSS-Gen Issue 3 (December 2010)
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2.3 Test Summary

FCC ID: 2ABXEHSC1411A
IC: 11809A-HSC1411A

Thisreport appliesto tested sample only. Thisreport shall not be reproduced in part
without written approval of Intertek Testing Service Shanghai Limited.

TEST ITEM FCC REFERANCE IC REFERGHK RESULT
20 dB Bandwidth 15.247(a)(1) RSS-210 Issue 8 Tested
Annex 8
Carrier Frequency Separatiorn 15.247(a)(1) RSS-210 Issue|8  Pass
Annex 8
Output power 15.247(b)(1) RSS-210 Issue 8 Pass
Annex 8
Radiated Spurious Emissiong  15.205 & 15.209 RSS-210 Issue|8  Pass
Clause 2
Band Edge Emission 15.247(d) RSS-210 Issue 8 Pass
Annex 8
Power line conducted emission 15.207 RSS-Gen Issue 3 Pass
Clause 7.2.4
Number of Hopping 15.247(a)(1)(iii) RSS-210 Issue B Pass
Frequencies Annex 8
Dwell time 15.247(a)(1)(iii) RSS-210 Issue|8  Pass
Annex 8
Occupied bandwidth - RSS-Gen Issue 3  Tested
Clause 4.6.1
Spurious emission for receiver 15B RSS-310 Issue 3 NA
Clause 3.1

Note: “NA” means “not applied”.

Page 8 of 40




FCC ID: 2ABXEHSC1411A
Intertek IC: 11809A-HSC1411A
3. 20dB Bandwidth

Test result: Tested

3.1Limit

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

[ ] 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 = approximately 2 to 3 times the 20 dB bantwi@BW>1% 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)
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3.4 Test Protocol

Temperature : 2y
Relative Humidity : 55 %
M ode CH 20dB Bandwidth
(kH2)
L 775.00
GFSK M 760.00
H 775.00
Channel L
@ REW 30 kHz Marker 1 [T1 ]
VBW 100 kHz —29.89 dBm
Ref 0 dBm Attt 30 dB SWT & ms 2.401975000 GH=z
0 ndB [T[] 20L00 dB
BW 7750000C0ODP0O0 kH=z
--10 i B
—50F 33 dBm
2-401585p00 GH=z
EEE 20 Temp I T1 TICF ]
50k 67 dBm

2[.402360p00 GHz

B
o N

F-80

[

F-50

-100

Center 2.402 GH=z 250 kHz/ Span 2.5 MHEH=Z

Date: 14.MAR.2014 10:51:10
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Channel M

® RBW 30 kHz Marker 1 [T1 ]
WBW 100 kHz -29.90 dBm
Ref 0 dBm Att 30 dB SWT &5 ms 2.440570000 GHz
0 ndB [T[L] Z0p00 dB
BW 760).000000p00 kHz
10 B e R
of ssossopoo e
=3 |, i
N =Jius] TT T o]
—49171 dBm

2-441340p00 GHz

v
J/w\ YVl

PV TP ha W UL T
F-80
90
-100
Center 2.441 GHz 250 kHz/ Span 2.5 MHz

Date: 14.MAR.Z2014 10:50:43

Channel H

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -28.04 dBm
Ref 0 dBm Att 30 dB SWT 5 ms 2.479970000 GHz
0 ndB [T 20L00 dB
BW 775|.000000p00 kHz
-10 T o l [*r‘1 ]l ]
-48L07 dBm
2| a79575p00 GH
- z
&= |,
TEmpD T BT
1 -48L38 dBm
X 2| 480350p00 GHz
--30 =

a i¥

;ﬂNVJ VAT oy P
F-80
F-90
-100
Center 2.48 GHz 250 kHz/ Span 2.5 MHz

Date: 14.MAR.2014 10:51:39
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FCC ID: 2ABXEHSC1411A
Intertek |C: 11809A-HSC1411A
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 theppimg channel, whichever is greater.

[ ] 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 FEC5.247(a)(1) is measured using the Spectrum
Analyzer with Span can capture two adjacent chaniRBW>1% of the span, VBWRBW,
Sweep = auto, Detector = peak, Trace = max hold.

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

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

Temperature : 2y
Relative Humidity : 55 %
Mode CH Frequency Separation Limit
(kH2) (kH2)
L 990.00 >775.00
GFSK M 1010.00 >760.00
H 1040.00 >775.00
Channel L
® RBW 100 kH=z Delta 1 [T1 ]
VBW 300 kH=z -1.22 dB
Ref 0 dBm Attt 30 dB SWT 2.5 ms 990.000000000 kHZz
0 Marker| 1 [T1
—-30L38 dBm
--10 A02010000
vIEW ) P

B i R AN
P [l [,

y
wl

70

-850

F-50

-100

Start 2.4 GHz 500 kHz/ Stop 2.405 GHz

Date: 14.MAR.2014 10:43:44
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Channel M

EBW 100 kH=z
WBW 300 kH=z
SWT 2.5 ms

®

dBm Att 30 dB

FCC ID: 2ABXEHSC1411A
IC: 11809A-HSC1411A

Marker 1 [T1 ]
—-32.14 dBm
2.44055%0000 GHz

F-10

Delta [L [T1 ]
-1

2l 010000

70 dB

AaRRYi=d

L ex

F-20

e

e
~

=
=l

70

F-50

-100

Start 2.438 GHz 500 kHz/

Date: 14.MAR.Z2014 10:45:24

Channel H

RBW 100 kHz
WBW 300 kHz

dBm Att 30 SWT 2.5 ms

Stop 2.443 GHz

Delta 1 [T1 ]
0.98 dB
-1.040000000 MH=Zz

F-10

Marker| 1 [T1
-29

480000

25 dBm
00 cm

o

F-20

L
1 Xl

Jalh

“w

- 60

80

-100

Start 2.476 GHz 500 kHz/

Date: 14.MAR.Z2014 10:47:22
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FCC ID: 2ABXEHSC1411A
Intertek IC: 11809A-HSC1411A
5. Maximum peak output power

Test result: Pass

5.1 Test limit

X For frequency hopping systems operating in théd22483.5 MHz band employing at
least 75 non-overlapping hopping channels, anfitedjlency hopping systems in the 5725-
5850 MHz band: 1 watt

[] For all other frequency hopping systems in the022883.5 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 908-88Hz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt.

5.2 Test Configuration

> Turn Table

AAAA

NAAAAAAALAAL,
o

EUT

\ Antenna mast

Test receiver

5.3 Test procedure and test setup

The power output per FC§ 15.247(b) is measured by radiated method, settiag t
Spectrum Analyzer as RBW = 1MHz, VBW = 3MHz, Sweeauto, Detector = peak, Trace
= max hold.

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

The test method is following DA 00-705 (Filing akidasurement Guidelines for Frequency
Hopping Spread Spectrum Systems).
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IC: 11809A-HSC1411A

Intertek

5.4 Test protocol

Temperature 25C
Relative Humidity 55 %
The test reading of field strength:
Mode CH Antenna | Frequency | Correct Corrected Detector
(MH2) Factor Reading
(dB/m) (dBuV/m)
L H 2402.18 34.50 101.20 PK
GFSK M H 2441.08 34.60 100.70 PK
H H 2480.16 34.70 102.50 PK

Remark: 1. No amplifier is employed.
2. Correct Factor = Antenna Factor + Cable Loss
3. Corrected Reading = Original Receiver Readit@ptrect Factor

Example: Assuming Antenna Factor = 30.20dB/m, Cabks = 2.00dB,
Original Receiver Reading = 10dBuV.

Then Correct Factor = 30.20 + 2.00 = 32.20dB/my€&xed Reading = 10dBuV
+32.20dB/m = 42.20dBuV/m

The peak output power is calculated out:

Mode CH Field Strength EIRP Peak Output Power Limit
(dBuV/m) (dBm) (dBm) (dBm)
L 101.20 6.00 3.00
GFSK M 100.70 5.50 2.50 <30.00
H 102.50 7.30 4.30

Remark: 1. EIRP = Field Strength + 20log (3) -1@4which is derived from the format
P = (E*dY (30*G) which showed in DA 00-705.
2. Peak Output Power = EIRP — Gain of antenna PEBRO0dBI

Example: Assuming Field Strength = 101.20dBuV/rentEIRP = 101.20 + 20Ig (3) -
104.77 = 6.00dBm; Peak Output Power = 6.00 — 3.6M8dBm
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

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

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

Frequency Field Strength Measurement Distance
(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 -
S <
> EUT ]
g \Antenna mast Turn Table <

Test receiver
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

6.3 Test procedure and test setup

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

The EUT and simulators were placed on a 0.8m higbde&n turntable above the horizontal
metal ground plane. The turn table rotated 360eak=syto determine the position of the
maximum emission level. The EUT was set 3 metesydvom the receiving antenna which
was mounted on an antenna mast. The antenna mpweadudown between from 1meter to
4 meters to find out the maximum emission level.

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 further adjudtgd “duty cycle correction factor”.
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6.4 Test protocol

FCC ID: 2ABXEHSC1411A
IC: 11809A-HSC1411A

CH | Antenna | Frequency | Correct | Corrected Limit Margin | Detector
(MH2) Factor Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
H 2402.18 34.50 101.20 Fundamental / PK
\% 37.83 17.80 37.90 40.00 2.10 PK
\% 119.42 15.90 27.80 43.50 15.70 PK
H 2381.94 34.40 52.10 74.00 21.90 PK
L H 2388.75 34.40 31.50 54.00 22.50 AV
\% 3182.36 -8.10 45.30 54.00 8.70 PK
H 4804.29 -3.60 64.60 74.00 9.40 PK
H 4804.29 -3.60 41.30 54.00 12.70 AV
H 9088.18 4.70 46.70 54.00 7.30 PK]
H 2441.08 34.60 100.70 Fundamental / PK
\% 37.83 17.80 37.90 40.00 2.10 PK
\% 119.42 15.90 27.80 43.50 15.70 PK]
H 2363.72 34.30 52.00 74.00 22.00 PK
M H 2377.35 34.40 31.20 54.00 22.80 AV
H 3378.75 -7.40 38.30 54.00 15.70 PK
H 4883.09 -3.30 63.80 74.00 10.20 PK
H 4883.09 -3.30 36.60 54.00 17.40 AV
H 9088.18 4.70 46.40 54.00 7.60 PK
H 2480.16 34.70 102.50 Fundamental / PK
\% 37.83 17.80 37.90 40.00 2.10 PK
\% 119.42 15.90 27.80 43.50 15.70 PK]
H 2487.01 34.70 52.00 74.00 22.00 PK
H H 2485.21 34.70 32.30 54.00 21.70 AV
H 3294.58 -5.20 43.30 54.00 10.70 PK
H 4823.64 -3.50 40.90 54.00 13.10 PK
H 4963.93 -3.10 67.70 74.00 6.30 PK
H 4960.37 -3.10 37.00 54.00 17.00 AV
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

H 9088.17 4.70 46.50 54.00 7.50 PK

Remark: 1. For fundamental emission, no ampliegmployed.
2. Correct Factor = Antenna Factor + Cable Lossnphier, is employed)
3. Corrected Reading = Original Receiver Readitigptrect 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 = 0.20dEorrected Reading =
10dBuV + 0.20dB/m = 10.20dBuV/m
Assuming limit = 54dBuV/m, Corrected ReadingG20dBuV/m, then Margin =
54 -10.20 = 43.80dBuV/m
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FCC ID: 2ABXEHSC1411A
Intertek |C: 11809A-HSC1411A
7. Band Edge Emission

Test result: PASS

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

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

7.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

7.3 Test procedure and test setup

The Band Edge Emissions per FGQ5.247(d) is measured using the Spectrum Analyzer
with Span wide enough capturing all spurious frowa lbwest emission frequency of the
EUT up to 10th harmonics, RBW = 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)
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

7.4 Test protocol

Mode CH Themost restrict Attenuation Limit
outside band (dB)
(dB)
L 28.60
Hoppin
PPing M 27.40 >20
off & on
H 26.90

Hopping off, Channel L

® REW 100 kHz Marker 2 [T1 |
VEW 100 kHz ~37.50 dBm
Ref 15 dBm Att 30 dB SWT 10 ms 2.3599926000 GHz

Offget 1.2 4dB Marker[ 1 [T1
-0 = 153 EEi S
2l.401940po0|cHZ
-0 1
EED

10

|
|

g0 pie

Start 2.35 GH=z 5.3 MH=z/ Stop 2.403 GHz
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A
11 1Bm i =

1.2 df Tff==f

b

; nr"wl ‘ulur.wuu“kﬁIL i e e poinbgfatidop A
- *

11.2 dBm SWT £€.4 = Unis dBm

I el R .#w"‘“L‘UJLrL-‘u"MMV"'MN“ N e T LY

P K
i Start 3 Hz 2.497 GHs Sz 25 GH=
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

Hopping off, Channel H

® REEW 100 kHz Marker 2 [T1 ]
VEW 300 kAz _47.53 dBEm
Ref 15 dBm Att 30 dB SWT 5 me 2.484418000 GHz
offpet 1.} (4B Marker| 1 [T1
10

— ol dBEm
2-479882p00 GHz

60

70

80 g

Start 2.479 GHz 2.1 MH=z/ Stop 2.5 GHz

. .
o
Lol 11
B
[

e

5 =

= =

1 1

n "

M

)

w

1

t

s

=

(i

JWI ﬁmwdw-j"L J"*“‘I-'L“"‘W 1 "’““”\PNMM‘”M‘“M Ay WW"A"J\!""JU
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

Hopping on, Lower edge

|1 l:'- :'II]: ]

RN TTRL 0 O .||. '-H

|'|-||||-.-|||||'||||||'||.| ,|||||| LTt

INL

g
i TR TR, | TR L_‘T U

Delza 1 [TL] REW 100 kHs RE Attt 50 4B
Ref Lwl -39.€83 dB WVEW 200 kHs
- =1 A1EMATTA =7 = = =

INL
1 BRI 1HR
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Intertek

8. Power line conducted emission

FCC ID: 2ABXEHSC1411A
IC: 11809A-HSC1411A

Test result: Pass
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 I__|
" LISN | LISN EMI receiver

X For table top equipment, wooden support is 0.8ightéable

[_] For floor standing equipment, wooden support 1srOheight rack.
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A
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 nwirepthrough 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.
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

8.4 Test protocol

g?w EMNZ20P2 ERZ 2802

' ' ' ' ' ' R ' ' ' ' ' ' o '
?D """ F====--- 1= e e R it Rl il ettt el B Bl mmmmms (il Bl e el Sl Bl Tl [l
' ' ' ' ' ' [ ' ' ' ' ' ' o '

B0

50

40

a0

20

10

0

-10

90 | | !:!:::: . | ::!::::
0.15 10 10.0 0.0

MMHz
Frequency| Correct Factor Corrected Reading Limit Margin
(dB) (dBuV) (dBuV) (dB)
QP AV QP AV QP AV
0.20 (L) 3.00 42.82 27.01 61.4p51.45 | 18.63| 24.44
0.27 (N) 3.00 32.18 13.87 59.21 49.21 | 27.03| 35.34
0.34 (N) 3.00 31.95 12.66 57.2347.23 | 25.28| 34.57
7.36 (N) 3.00 40.70 29.99 58.0048.00 | 17.30| 18.01
21.67 (L) 3.00 36.86 27.28 58.0048.00 | 21.14| 20.72
25.55 (L) 3.00 22.98 15.98 58.0048.00 | 35.02| 32.02
Remark: 1. Correction Factor (dB) = LISN Factor Y@BCable Loss (dB).
2. Margin (dB) = Limit - Corrected Reading.
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FCC ID: 2ABXEHSC1411A
Intertek IC: 11809A-HSC1411A
9. Number of Hopping Frequencies

Test result: Pass

9.1 Limit

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

9.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

9.3 Test procedure and test setup

The channel number per FGT5.247(a)(1)(iii) is measured using the Spectrunalyaer
with RBW=1MHz, 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).
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

9.4 Test protocol

Channel Number Limit

79 >15

® REW 1 MAz
VBW 3 MH=z

Ref 9.2 dBm Att 30 dB SWT 2.5 ms
-0
= |1

\

- 60

- 70

--80

-%0

Start 2.4 GH=z 8.35 MHz/ Stop 2.4835 GHz

Date: 14.MAR.Z2014 10:22:22
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Intertek

®

Ref 0.2 dBm

FCC ID: 2ABXEHSC1411A

EBW 1 MHz
VBW 3 MHz
SWT 2.5 ms

Marker 1 [T1 ]
—26.20 dBm

Att 30 dB 2.430000000 GHz

o

20

F-60

70

Start 2.4 GHz

Date: 14.MAR.Z2014

Ref 0.2 dBm

3 MHz/ Stop 2.43 GHz

10:23:51

EBW 1 MHz
VBW 3 MHz

Att 30 dB SWT 2.5 ms

o

20

F-40

F-60

F-80

-90

Start 2.43 GHz

Date: 14.MAR.Z2014

5.35 MHz/ Stop 2.4835 GHz

10:25:09
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

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 ortiaytar 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 Spectrumalger 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 easurement Guidelines for
Frequency Hopping Spread Spectrum Systems).
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Intertek

10.4 Test protocol

FCC ID: 2ABXEHSC1411A
IC: 11809A-HSC1411A

Packet| Occupancytime CH Real observed Hops among| Dwell time | Limit
for single hop period Observed (s)
(ms) (s) period T (s)
@) P I
L 3.16 32 0.13
DH1 0.41 M 3.16 32 0.13
H 3.16 32 0.13
L 3.16 16 0.27
DH3 1.68 M 3.16 16 0.27 <0.4
H 3.16 16 0.27
L 3.16 11 0.32
DH5 2.93 M 3.16 11 0.32
H 3.16 11 0.32

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

31.6s.

2. Average time of occupandy=0 *| * 31.6/P
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

Single pulse of DH1

® RBW 1 MHz Delta 1 [T1 ]
VEW 3 MHz 0.41 4B

Ref 0 dBm Att 30 dB SWT 1 ms 414.000000 ns

[ Marker| 1 [T1
-49129 dBm
10 —4 . 000h00 o

[L AF

F-20

F-30

e TEG -49.1 dBm

F-50

-100

Center 2.402 GHz 100 ns/

Date: 14.MAR.Z2014 10:28:25

Single pulse of DH3

® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz -14.38 dB
Ref 0 dBm Att 30 dB SWT 3 ms 1.680000 ms
0 Marker| 1 [T1
—-36L20 dBm
10 —2.000hoo 4
1 AF
F-20
r~u,-.w_

- 3[0

L 4
- 40

1L

= TRG -4, 1 dBm .
— 40

a

0
—90
-100
Center 2.48 GHz 300 nus/

Date: 14.MAR.2014 10:38:12
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Intertek

@

Ref 0 dBm

FCC ID: 2ABXEHSC1411A
IC: 11809A-HSC1411A

Single pulse of DH5

RBW 1 MHz Delta 1 [T1 1]
VBW 3 MHz -12.15% dB
Att 30 dB SWT 5 ms 2.930000 ms

a

F-10

Marker| 1 [T1
—35L07 dBm
—2.ooohon o

1 AF

F-20

-

F-j20

e Tec 49,1

-100

Center 2.402 GHz

Date: 14.MAR.2014

500 ns/

10:39:53
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FCC ID: 2ABXEHSC1411A
Intertek IC: 11809A-HSC1411A
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.
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

11.4 Test protocol

Temperature : 2y
Relative Humidity : 55 %
M odel Channedl Occupied Bandwidth
(kH2)
L 852.00
GFSK M 840.00
H 852.00
Channel L
® REW 30 kHz Marker 1 [T1 ]
VBW 100 kH=z -27.138 dBm
Ref 0 dBEm Att 30 dB SWT 5 ms 2.401976000 GHz
0 OBWSEZ2[.000000Pp0O0 kH=
Temp 1| [T1 CBY]
F-10 — 06 OB
2(.401544po0 z
. Temp 2| [T1 oBf) -

—d7F0 CIBI0
2(-402396p00 GH=z

T b T2
- =0 i

--80

F-50

-100

Center 2.402 GHz 300 kHz/ Span 3 MH=z

Date: 14.MAR.2014 10:53:07
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

Channel M

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -28.8¢ dBm

Ref 0 dBm Att 30 dB SWT 5 ms 2.440970000 GH=z

0 OBW840[-000000p00 kHz

Termp 1] [T1 OBW]

L 10 A7l AE dmg

2].440544D00 GHz
Temp 2| [T1 OBW]

= 20 = T OB

2].441384p00 GHz

L 30 R

\\;2

- 50

N %

Wwf‘ WS RVIM w‘w&ww

80

F-90

-100

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 14.MAR.2014 10:52:45

Channel H

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -26.03 dBm

Ref 0 dBm Att 30 dB SWT 5 ms 2.479970000 GH=z

o opwssz| oooooofoe kmz

Termp 1] [T1 OBW]

L 10 A7l ae ama

2).a79544p00 GHz
Temp 2| [T1 OBW]

= 20 = TIBT

j 2).480396p00 GHz

F-30 2

LS ol

WAL, R,
F-80
F-90
-100
Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 14.MAR.2014 10:52:23
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| k FCC ID: 2ABXEHSC1411A
nterte IC: 11809A-HSC1411A
12. Spuriousemission for receiver

Test result: NA

12.1 Test limit

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

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

[ ] If a radiated measurement is made, all spuriouisstons shall comply with the limits of
Table 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

12.2 Test Configuration

Please refer to clause 6.2

12.3 Test procedure and test setup

Please refer to clause 6.3.
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| K FCC ID: 2ABXEHSC1411A
nterte |C: 11809A-HSC1411A

12.4 Test protocol

Frequency | Correct | Corrected Limit Margin | Detector
Polarization | (MH2z) Factor Reading (dBuV/m)| (dB)
(dB/m) | (dBuV/m)

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

Example: Assuming Antenna Factor = 30.20dB/m, Cabks = 2.00dB,
Original Receiver Reading = 10dBuV.
Then Correct Factor = 30.20 + 2.00 = 32.20dB/my&xed Reading = 10dBuV +
32.20dB/m = 42.20dBuV/m
Assuming limit = 54dBuV/m, Corrected Reading2Z20dBuV/m, then Margin =
54 -42.20 = 11.80dBuV/m
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