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1 GENERAL INFORMATION

General:

FCC ID: XDULE40-D2

IC: 8456A-LE4D2

Product Name

BT 4.0 Dual Mode Module

Brand Name BlueRadios
Model Name BR-LE4.0-D2A
Model Difference N/A

Power Supply

3.0Vvdc from host

Bluetooth:

Bluetooth Version

V2.1 + EDR (GFSKm/4 DQPSK + 8DPSK)

V4.0(GFSK)

Frequency Range:

2402 — 2480MHz

2402 — 2480MH

N

Channel number:

79 channels

40 channels

Modulation type:

Frequency Hopping Spread Speci{faiSS)

Transmit Power

11.01dBm Peak

10.08 dBm Peak

Dwell Time: <=04s N/A
Operating Mode: Point-to-Point
. .| Type: Chip Antenna, 2dBi max.
Antenna Designation: P/N:ANT8030-2R4-01A
Type of Emission: 1M20FXD 883KFXD

The EUT is compliance with Bluetooth 4.0 + EDR 3tandard.

This report is applied for BT V4.0 BLE test mode .

Remark: The above DUT's information was declared by marufac. Please refer to the specifi-
cations or user's manual for more detailed desoript

International Standards Laboratory

Report Number: ISL-12LR100FC-R1
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1.1 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended f€C ID: XDULE40-D2 filing to comply witr
Section 15.247 of the FCC Part 15, Subpart C RanedC: 8456A-LE4D2 filing to comply
with Industry Canada RSS-210 issue 8: 2010 Annex 8.

1.2 Test Methodology
Both conducted and radiated testing were perforammbrding to the procedures ANSI
C63.4 (2003). and RSS-Gen: 2010. Radiated testagyperformed at an antenna to EUT dis-
tance 3 meters. Radiated testing was performed ah&nna to EUT distance 3 meters.

KDB Document:
558074 D01 DTS Meas Guidance v03rO1

1.3 Test Facility

The measurement facilities used to collect the 3mdi&ed Emission and AC power line

conducted data are located on the addredsitgfrnational Standards Laboratory
<Lung-Tan LAB>No. 120, Lane 180, San Ho Tsuen, Hsin Ho Rd., LTiag-Hsiang, Tao Yuan
County 325, Taiwarwhich are constructed and calibrated to meet B€ Fequirements in

documents ANSI C63.4: 2003. FCC Registration Num&eTW1036, Canada Registration
Number: 4067B-3.

1.4 Special Accessories

Not available for this EUT intended for grant.

1.5 Equipment Modifications
Not available for this EUT intended for grant.

International Standards Laboratory Report Number: ISL-12LR100FC-R1
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2 SYSTEM TEST CONFIGURATION

2.1 EUT Configuration
The EUT configuration for testing is installed ofr Reld strength measurement to meet
Commissions requirement and operating in a manméhnintends to maximize its emisn
characteristics in a continuous normal application.

2.2 EUT Exercise
The EUT (Transmitter) was operated in the engimgemode to fix the Tx frequency that v
for the purpose of the measurements.

2.3 Test Procedure
2.3.1Conducted Emissions

The EUT is a placed on as turn table which is 0.8o@ve ground plane. According to
requirements in Section 7 and 13 of ANSI C62003.Conducted emissions from the E
measured in the frequency range between 0.15 MAZB&MHz using CISPR QuaBieal
and Average detector mode.

2.3.2Radiated Emissions

The EUT is a placed on as turn table which is 0.8bmve ground plane. The turn te
shall rotate 360 degrees to determine the posttianaximum emission level. EUT &el
3m away from the receiving antenna which varieanfrom to 4m to find out the highe
emission. And also, each emission was to beimiagd by changing the polarization
receiving antenna both horizontal and verticaloider to find out the max. assion, the
relative positions of this harfteld transmitter (EUT) was rotated through threébamona
axes and measurement procedures for electric faelthted emissions above 1 GHz
EUT measurement is to be made “while keeping therera in the ‘cone of raakion’ from
that area and pointed at the area both in azimuthetevation, with polarization orient
for maximum response.” Is still within the 3dB #hination BW of the measurement an-
tenna. According to the requirements in Sectiom@® &3and Subclause 8.3.1.2 of AN
C63.4-2003.

International Standards Laboratory Report Number: ISL-12LR100FC-R1
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2.4 Configuration of Tested System

Fig. 2-1 Configuration of Tested System (Fixed charel)

NB
EUTHIIG

Table 2-1 Equipment Used in Tested System

_ Model ) Power Ca-
ltem | Equipment Mrf/Brand Series No | Data Cable
name ble
) No- Shield-
1 NB Dell P19G 6LCQCT1 Shield ing
2 JIG N/A N/A N/A N/A N/A

International Standards Laboratory Report Number: ISL-12LR100FC-R1
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3 SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
§15.207(a)/ AC Power Line Conducted Emission _
Compliant
RSS-Gen §7.2.4
815.247(b) (3),(4))/ Peak Output Power .
Compliant
RSS-210 §A8.4(4)
§15.247(a)(2) 6dB Bandwidth
8A8.2(a) & Compliant
RSS-Gen §4.6.1 99% Power Bandwidth
§15.247(d)/ 100 KHz Bandwidth Of .
Compliant
RSS-210 §A8.5 Frequency Band Edges
815.247(d)/ Spurious Emission )
Compliant
RSS-210 §A8.5
§15.247(e)/ Peak Power Density
RSS-210 8A8.2(b) & Compliant
8A8.3(2)
§15.203/ Antenna Requirement _
) Compliant
RSS-210 issue 8,8A8/4
§2.1091 RF EXPOSURE _
Compliant
RSS 102 Issue 4 (MPE)

4 DESCRIPTION OF TEST MODES
The EUT has been tested under engineering operatimgjtion.

Test program used to control the EUT for stayingantinuous transmitting mode is pro-
grammed.

BT V4.0 mode: Channel low (2402MHz), mid (2440Mtd high (2480MHz) are chosen for
full testing.

International Standards Laboratory Report Number: ISL-12LR100FC-R1
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5 AC POWER LINE CONDUCTED EMISSION TEST

5.1 Standard Applicable:

According to 815.207 and RSS-Gen §7.2.4, frequestoye within 150KHz to 30MHz shall not

exceed the Limit table as below.

FCC ID: XDULE40-D2
IC: 8456A-LE4D2

Limits
Frequency range dB(uV)
MHz Quasi-peak Average
0.15to 0.50 66 to 56 56 to 46
0.50t0 5 56 46
510 30 60 50

Note

1.The lower limit shall apply at the transitionduencies
2.The limit decreases linearly with the logarithhthe frequency in the range 0.15 MHz to 0.50 MHz.

5.2 Measurement Equipment Used:

AC Power Line Test Site
EQUIPMENT | MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.
Condg;g‘l’; 0% wokeN | cFD 300-NL CO”dL_“lmon 04 09/10/2017 09/10/2013
EMI Receiver 14 ~onde & ESCI 101221 | 06/13/20136/13/2014
Schwarz
ROHDE &
USN18 | conwary| — ENV216 101424 | 03/13/20133/13/2014
ROHDE &
USN19 | conwary|  ENV216 101425 | 03/13/20133/13/2014

5.3 EUT Setup:

1. The conducted emission tests were performeaeitest site, using the setup in accordance
with the ANSI C63.4-2003.

2. The AC/DC Power adaptor of EUT was plug-in LISMe EUT was placed flushed with the
rear of the table.

3. The LISN was connected with 120Vac/60Hz powerrse.

International Standards Laboratory Report Number: ISL-12LR100FC-R1
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5.4 Measurement Procedure:
1. The EUT was placed on a table which is 0.8m abowergl plane.
2. Maximum procedure was performed on the six highssssions to ensure EUT compliance.
3. Repeat above procedures until all frequency medsuees complete.

5.5 Measurement Result:

The initial step in collecting conducted data spactrum analyzer peak scan of the measure-
ment range. Significant peaks are then marked@srsbn the following data page, and these
signals are then quasi-peaked.

International Standards Laboratory Report Number: ISL-12LR100FC-R1
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FCC ID: XDULE40-D2
IC: 8456A-LE4D2

AC POWER LINE CONDUCTED EMISSION TEST DATA

Operation Mode |Operatior Mode [Test Date:  [2013/04/1;
Test By Dino
0.0  dBuy
Limit1: —
Limit2: —_
20
70
&0 \ I
i
50 5 |
3
40
4 5
30 |
6
20
10
0.0 MHz
0.150 0.5 5 30.00
Site: Conduction 04 Phase: L1 Temperature(C):26(°C)
Condition: FCC Partl5 B, Class B Humidity:54%
Power: AC 120V/60Hz
No. | Frequency) reading(dBuV) Factor(dB) | Measurement(dBuV) | limit(dBuV) margin(dB) Comment
(MHz) Peak | QP | AVG (dB) Peak | QP | AVG | P/IQ | AVG | PIQ | AVG
1 0.1900 47.19 44.53| 27.09 9.63 56.82| 54.16| 36.72| 64.04| 54.04| -9.88 | -17.32
2 0.2660 36.35 33.72| 22.46 9.63 45.98| 43.35| 32.09| 61.24| 51.24| -17.89| -19.15
3 0.3820 31.8Q0 29.21| 16.64 9.63 41.43| 38.84| 26.27| 58.24| 48.24| -19.40| -21.97
4 1.6700 22.72 19.15| 6.63 9.67 32.39| 28.82] 16.30| 56.00| 46.00| -27.18| -29.70
5 4.4460 22.03 13.35| 1.94 9.71 31.74| 23.06| 11.65| 56.00| 46.00| -32.94 | -34.35
6 26.1420 16.15 8.69 | 3.26 9.83 25.98| 18.52| 13.09| 60.00| 50.00| -41.48| -36.91

International Standards Laboratory

Report Number: ISL-12LR100FC-R1
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90.0 dBu¥

Limit1: —_—

Limit2: —_—
80
70
60

\ I
N
50 2 |
3
40 ;
6
30 4 5
20
10
0.0 MHz
0.150 05 5 30.00
Site: Conduction 04 Phase: N Temperature(C):26(°C)
Condition: FCC Partl5 B, Class B Humidity:54%
Power: AC 120V/60Hz
No. | Frequency) reading(dBuV) Factor(dB)' | Measurement(dBuV) | limit(dBuV) margin(dB) Comment
(MHz) Peak | QP | AVG (dB) Peak | QP | AVG | P/IQ | AVG | PIQ | AVG

1 0.1900 45.92 43.48 | 29.27 9.60 55.52| 53.08 | 38.87| 64.04| 54.04| -10.96| -15.17
2 0.2380 23.67 35.71| 24.12 9.60 33.27| 45.31| 33.72| 62.17| 52.17| -16.86 | -18.45
3 0.3860 30.72 27.03| 11.56 9.60 40.32| 36.63| 21.16| 58.15| 48.15| -21.52| -26.99
4 1.6380 20.69 14.82| 4.35 9.65 30.34| 24.47| 14.00| 56.00| 46.00| -31.53| -32.00
5 3.8140 20.44 6.75 | -2.24 9.68 30.12| 16.43| 7.44 | 56.00| 46.00| -39.57 | -38.56
6 25.1620 22.11 21.63| 20.81 9.96 32.07| 31.59| 30.77| 60.00| 50.00| -28.41 | -19.23

International Standards Laboratory
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6 PEAK OUTPUT POWER MEASUREMENT

6.1 Standard Applicable:
According to §15.247(b)(3),(4)(b)

(3) For systems using digital modulation in the-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt. As an alternative to a peak pameasurement, compliance with the one Watt
limit can be based on a measurement of the maxiomnaucted output power. Maximum Conduct-
ed Output Power is defined as the total transmitgpalelivered to all antennas and antenna elements
averaged across all symbols in the signaling akgtha&ben the transmitter is operating at its maxi-
mum power control level. Power must be summed a@abantennas and antenna elements. The av-
erage must not include any time intervals duringctvkhe transmitter is off or is transmitting at a
reduced power level. If multiple modes of operatos possible (e.g., alternative modulation meth-
ods), the maximum conducted output power is thiedsgtotal transmit power occurring in any
mode.

(4) The conducted output power limit specified amggraph (b) of this section is based on the use of
antennas with directional gains that do not exéeeéBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directionahggeater than 6 dBi are used, the conducted butpu
power from the intentional radiator shall be redblicelow the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropribtethe amount in dB that the directional gainhef t
antenna exceeds 6 dBi.

(c) Operation with directional antenna gains gretiien 6 dBi.

(1) Fixed point-to-point operation:

(i) Systems operating in the 2400-2483.5 MHz batl dre used exclusively for fixed, point-to-point
operations may employ transmitting antennas witkictional gain greater than 6 dBi provided the

maximum conducted output power of the intentioadlator is reduced by 1 dB for every 3 dB that
the directional gain of the antenna exceeds 6 dBi.

(i) Systems operating in the 5725-5850 MHz barad #ine used exclusively for fixed, point-to-point
operations may employ transmitting antennas witbctiobnal gain greater than 6 dBi without any
corresponding reduction in transmitter conducteguipower.

According to RSS-210 issue 8,8A8.4(4), For systemgloying digital modulation techniques oper-
ating in the bands 902-928 MHz, 2400-2483.5 MHz %r2b-5850 MHz, the maximum peak con-
ducted output power shall not exceed 1 W. Except@sded in Section A8.4(5), the e.i.r.p. shall no
exceed 4 W.

International Standards Laboratory Report Number: ISL-12LR100FC-R1
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6.2 Measurement Equipment Used:

Conducted Emission Test Site

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.

TYPE NUMBER | NUMBER CAL.
Power Meter 05 Anritsu ML2495A 1116010  04/19/20[.84/18/2014
Power Sensor 05 Anritsu MA2411B 34NKF50  04/19/2(184/18/2014
Temperature Chambér KSON THS-B4H100 2287 03/15/2013 03/14/2014
DC Power supply ABM 51850 N/A | 06/17/2013| 06/16/2014
AC Power supply EXTECH CFC105W NA | 12/19/2012| 12/18/2013
Splitter MCLI PS4-199 12465 | 12/27/2012| 12/26/2013
Spectrum analyzer Agilent N9030A | MY513600pP3/29/2013| 03/28/2014

6.3 Test Set-up:

EUT

Power Meter

6.4 Measurement Procedure:
Refer to section 9.1.3 and 9.2.3 Peak and AvgeraGenducted Output Power Measure-
ment Procedure of KDB Document: 558074 D01 DTS Med&suidance v03r01

6.5 Measurement Result:

LE Mode
Frequency Peagoljveea;dlng Cable Loss Output Power | Output Power | Limit

(MH2z) (dBm) (dBm) (W) (W)
2402.00 9.80 0.00 9.80 0.00955 1
2442.00 9.93 0.00 9.93 0.00984 1
2480.00 10.08 0.00 10.08 0.01019 1

Note: offset 0.5dB for cable loss.

International Standards Laboratory
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7 6dB Bandwidth & 99% Bandwidth

7.1

7.2

7.3

7.4

Standard Applicable:

According to §15.247(a)(2), Systems using digital modulation mépines may operate in the 902
- 928 MHz,2400 - 2483.5 MHz, and 5725 - 5850 MHadsa The minimum 6 dB bandwidth
shall be at least 500kHz.

According to RSS 210 issue 83.2(a) Systems employing digital modulation teche&j(which
includes direct sequence) can now be certified UR&S-210 provided they comply with the
following requirements: The minimum -6 dB bandwidttall be at least 500 kHz.

Measurement Equipment Used:
Refer to section 6.2 for details.

Test Set-up:
Refer to section 6.3 for details.

Measurement Procedure:

6dB bandwidth:
Refer to section 8.1 DTS bandwidth Measurement Preclure of KDB Document: 558074
D01 DTS Meas Guidance v03rO1

Set resolution bandwidth RBW =100KHz.
Set the video bandwidth (VBW) =300KHz.
Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

Measure the maximum width of the emission thabrsstrained by the frequencies associated
with the two outermost amplitude points (upper lameer) that are attenuated by 6 dB relative
to the maximum level measured in the fundamentasom. Compare the resultant band-
width with the RBW setting of the analyzer. ReatlRBW and repeat measuremenhesd-

ed until the RBW/EBW ratio is 1-5 %.

N o o wDdhRE

99% bandwidth:
Refer to RSS-Gen: 2010, section 4.6.1,

The transmitter shall be operated at its maximurmergpower measured under normal test conditions.
The span of the analyzer shall be set to captupr@ducts of the modulation process, includingethe
mission skirts. The resolution bandwidth shall &ets as close to 1% of the selected span as $-pos
ble without being below 1%. The video bandwidthlishe set to 3 times the resolution bandwidth.
Video averaging is not permitted. Where practiasdampling detector shall be used given that a peak
or peak hold may produce a wider bandwidth thanadct
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7.5 Measurement Result:

-18 of 45- FCC ID: XDULE40-D2
IC: 8456A-LE4D2

CH 6dB Bandwidth Limit
(MHz) (KHZ)
2402.00 0.502 >500
2440.00 0.501 >500
2480.00 0.506 >500
CH 99% Bandwidth
(MHz)
2402.00 0.869
2440.00 0.883
2480.00 0.872

Note: Refer to next page for plots.
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6dB Bandwidth Test Data CH-Low

Agilent Spectrum Analyzer - Swept SA

| SENSE:INT| ALTGN AUTO

Marker 1 2.402185000000 GHz Avg Type: Log-Pur PREL SRl
PNO: Wide i, 1Mg:Free Run Avg|Hold:»10/10 &
e M
IFGain:Low #Atten: 30 dB DET
Next Peak
(e |
Next Pk Right
]
Next Pk Left
B |
Marker Delta
| s e |
Mkr—CF
MER| MODE| TRC| SCL FUMCTIOM FUMCTION WIDTH FUMCTION Wl UE
M M1 F] 2, 402 185 GHz 5. 993 dBm — |
ey ]
3 ]
. MKr—RefLvl
6
7 | B |
8
9 More
1? 10f2
¢y [ [ [ [ [ [ [ |
MSG %STATUS

| SEMSEINT] ALTGN ALTO
Avg Type: Log-Pwr

PNO: Wide C, 1"ig:Free Run Avg|Hold:>10/10
IFGain:Low #Atten: 30 dB

Select Marker

-
v

Normal

Delta

Fixedl>

Ooff

MER| MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION YALUE

M N [1[f] 2, 440 235 GHz 7. 194 dBm| |
2 --=_—_

Properties»

=
=]
a|

10of2

MNa2O0WOO~th &

Ha s

MSG % STATUS
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6dB Bandwidth Test Data CH-High

Agilent Spectrum Analyzer - Swept SA
SOiCdEDE e : A\ BLIGH OFF 12:43:00 PM Jul 31, 2013

Marker 1 2.479960000000 GHz , Avg Type: Log-Pwr Peak Search
&) Trig: Free Run Avg|Hold:>10/10
IFGain:Low #Atten: 30 dB DET
Next Peak
s |
Next Pk Right
EEa i |
Next Pk Left
B |
Marker Delta
i |
Mkr—CF
MKR MODE| TRC| SCL = ks FUMCTIOMN FUMCTIOM WIDTH FUMCTION YALUE
N [1]F] 2,479 960 GHz 7493dBm| | |
2 [ R
3
: MKr—RefLvl
6
7 B |
8
9 More
12 10f2
¢ | - - r | 2
%y ([ [ [ [ [ |
MSG %STATUS

99% Bandwidth Test Data CH-Low

Agilent Spectrum Analyzer - Occupied BW
SOiCdEDE e : ALIGM SUTO 04:51:01 PM Jul 23, 2013

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
i, 1rig:Free Run Avg|Hold:>10/10

==
#IFGain:Low ™ #Atten: 30 dB Radic Device: BTS

Frequency

Center Freq
2.402000000 GHz

HNNEENYEER
A

300.000 kHz

#VBW 1 MHz L

Occupied Bandwidth Total Power 16.2 dBm
869.10 kHz

Transmit Freq Error 48.400 kHz OBW Power 99.00 %

x dB Bandwidth 368.0 kHz x dB -6.00 dB
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IC: 8456A-LE4D2

Agilent Spectrum Analyzer - Occupied BW

B T e ! ALIGN AUTO 04:50:34 PM Jul 23, 2013
VBW 1.0000 MHz Center Freq: 2.440000000 GHz Radio Std: None

(5] Trig: Free Run Avg|Hold:>10/10
RIFGain:Low #Atten: 30 dB Radio Device: BTS Res BW

30.000 kHz

Ref 30.00 dBm

1.0000 MHz
Man

Filter Typeb
Center 2.44 GHz Gaussian
#Res BW 30 kHz #/BW 1 MHz

Occupied Bandwidth Total Power 16.7 dBm
882.84 kHz

Transmit Freq Error 51.252 kHz OBW Power 99.00 %
x dB Bandwidth 399.6 kHz xdB -6.00 dB

MSG E STATUS

99% Bandwidth Test Data CH-High

Agilent Spectrum Analyzer - Occupied BW

TR . ALIGH AUTO 04:51:25 PM Jul 23, 2013

Center Freq 2.480000000 GHz Center Fraq: 2.480000000 GHz Radio Std: None Frequency
. Trig:Free Run Avg|Hold:>10/10

#IFGain:Low ™ #Atten: 30 dB Radic Device: BTS

Ref 30.00 dBm

Center Freq
2.480000000 GHz

CF Step

Center 2.48 GHz 300.000 kHz
#Res BIW 30 kHz #VBW 1 MHz

Occupied Bandwidth Total Power 16.2 dBm Freq Offset
871.58 kHz 0 Hz

Transmit Freq Error 53.909 kHz OBW Power 99.00 %
x dB Bandwidth 399.1 kHz xdB -6.00 dB
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8 100KHz BANDWIDTH OF BAND EDGES MEASUREMENT

8.1 Standard Applicable:

According to §15.247(c), in any 100 KHz bandwidth outside thgurency bands in which the
spread spectrum intentional radiator in operatimgradio frequency power that is produced by
the intentional radiator shall be at least 20dBWwehat in the 100KHz bandwidth within the
band that contains the highest level of the degiosder, In addition, radiated emissions which
fall in the restricted bands, as definediith.205(a), must also comply with the radiated aoniss
limits specified in15.209(a).

According to RSS-210 issue 8, 8A8.5, In any 100 kieadwidth outside the frequency band
in which the spread spectrum or digitally moduladegtice is operating, the radio frequency
power that is produced shall be at least 20 dBvb#hat in the 100 kHz bandwidth within the
band that contains the highest level of the degpmuer, based on either an RF conducted or
a radiated measurement, provided the transmitt@odstrates compliance with the peak
conducted power limits. If the transmitter comphkdgth the conducted power limits based on
the use of RMS averaging over a time interval,esnited under section A8.4(4), the atten-
uation required shall be 30 dB instead of 20 dBewaation below the general limits speci-
fied in Tables 2 and 3 is not required. In additi@diated emissions which fall in the re-
stricted bands of Table 1 must also comply withrddiated emission limits specified in Ta-
bles 2 and 3.
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8.2 Measurement Equipment Used:
8.2.1 Conducted Emission at antenna port:
Refer to section 6.2 for details.

8.2.2 Radiated emission:

-23 of 45-

FCC ID: XDULE40-D2
IC: 8456A-LE4D2

Chamber 14(966)

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent N9010A | MY4906053[
21(26.5GH?) 07/18/2013| 07/17/2014
Spectrum Analyzer Agilent E4443A MY4825031505/26/2013 05/25/2014
20(6.5GHz)
Spectrum Analyzer R&S FSuU43 100143 05/03/2013| 05/02/2014
22(43GHz)
Dipole antenna SCHWARZBECKVHAP,30-300 919 11/16/2011 11/15/2013
Dipole antenna | SCHWARZBECK o 0] 1195 | 10/25/201] 10/24/2013
Loop Antenna9K-30M| A.H.SYSTEM SAS-564 294 03/07/2018 03/06/2015
Bilog Antenna30-1G Schaffner | CBL6111B 2756 01/13/201B01/12/2014
Horn antennal-18G(06) EMCO 3117 0006665 | 10/15/201210/14/2013
Horn antennal8-26G(04)  Com-power AH-826 081001 05/15/201305/14/2015
Preamplifier9-1000M HP 8447D NA 02/19/2013 02/18/2014
Preamplifier1-18G MITEQ AFS44-001018 1329256 | 07/18/2013 07/17/2014
00-25-10P-44
Preamplifier1-26G EM EMO1M26G NA 02/26/2013| 02/25/2014
Cablel-18G HUBER SUHNER| Sucoflex 106 NA 09/07/2012| 09/06/2013
Cable UPt0 1G | HUBER SUHNER| RG 214/U NA 10/08/2012 10/07/2013
1GHS;J~38£$>§ able | HUBER SUHNER| Sucoflex 102 279631//22&3742 09/21/2011| 09/20/2013
Signal Generator R&S SMU200A 102330 02/19/201802/18/2014
Signal Generator Anritsu MG3692A 20311 09/18/201p09/17/2013
2.4G Filter Micro-Tronics Brm50702 76 12/27/201j212/26/2013

International Standard
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8.3 Test SET-UP:
8.3.1 Conducted Emission at antenna port:
Refer to section 6.3 for details.

8.3.2 Radiated emission:
(A) Radiated Emission Test Set-Up, Frequency BelOGOMHz

| — ] ]’
‘«— 3N —»

Turntable 1m to 4m
\[eur]
Spectrum 0.8m
Analyzer L
F | —
Coaxial Ca;Ie

Ground Plane \

(B) Radiated Emission Test Set-UP Frequency OveH1

Turntable « 3m —>

EUT |
Test

|:| Receiver

Ground Plan; Coaxial Cable/
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8.4 Measurement Procedure:
1. Place the EUT on the table and set it in transngjtthode.

2. Remove the antenna from the EUT and then connlegt bbss RF cable from the antenna port
to the spectrum analyzer.

3. Set center frequency of spectrum analyzer = opgy&tquency.

4. Set the spectrum analyzer as RBW, VBW=100KHz, Spaktz, Sweep = auto
5. Mark Peak, 2.390GHz and 2.4835GHz and record the lenzel.

6. Repeat above procedures until all frequency medsueee complete.

Refer to section 11 and 12 emissions in restrictethd non-estricted frequency bands
Measurement Procedure of KDB Document: 558074 DO1T5 Meas Guidance v03r01

The measurement of unwanted emissions at the édge authorized frequency bands can be com-
plicated by the leakage of RF energy from the fumelastal emission into the RBW pass band. Thus,
for measurements at the band edges, a narrowétresdandwidth (no less than 10 kHz) can be
used within the first 1 MHz beyond the fundameatalssion, provided that that measured energy is
subsequently integrated over the appropriate reterbandwidth (i.e., 100 kHz or 1 MHz). This in-
tegration can be performed using the band powetitmof the spectrum analyzer or by summing
the spectral levels (in linear power units) overappropriate reference bandwidth.

8.5 Field Strength Calculation:

The field strength is calculated by adding the Ante Factor and Cable Factor and subtra
the Amplifier Gain and Duty Cycle Correction Fafifany) from the measured reading. The basic equa-
tion with a sample calculation is as follows:

FS=RA+AF+CL - AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor

8.6 Measurement Result:
Note: Refer to next page spectrum analyzer datd ahd tabular data sheets.
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Band Edges Test Data CH-Low

Agilent Spectrum Analyzer - Swept SA
RF [E0&  EE | | SEMSE:IMT]| ALTGM AUTO

Avg Type: Log-Pwr Marker
5 .1 Trig:Free Run Avg|Hold:>10/10
PNO: Fast ) P MM |
B o DET
IFGain:Low #Atten: 30 dB SelectMarker’
3
|
Normal
| T
Delta
_
Fixedl>
e
Off
MKR MODE| TRC| SCL. FUMCTION FUMCTION WIDTH FUNCTION vwalLUE
(N[ 1] 2. 401 884 GHz 7. 946 [ET I N Bk $§f— 0 |
2 mnn 2390 000 GHz 59720dBm| |
<l N[ 1] 2.379 006 GHz 48579 dBm
_— Properties»

| | SEMSE:INT| ALIGN AUTC
Marker 3 2. 484040000000 GHz . Avg Type: Log-Pwr
PNO: Wide C, 17ig:Free Run Avg|Held:>10/10
IFGain:Low #Atten: 30 dB Select Marker
»
3
| B s |
Normal
[ |
Delta
B
Fixedl>
s
Off
MKR MODE| TRC| SCL FUMCTIOMN FUMCTIOM WIDTH FUMCTION YALUE
N [1]F] 2 480 06 GHz 8. 114 dBml L 1 e |
2 INIEEEA 2.483 50 GHz 54767dBm| [ T ]
3 ]
g Properties»
6
7 | B |
!
13 More
¢ | - - r | i
%y ([ [ [ [ [ |
MSG %STATUS
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Radiated Emission:
Operation Mod TX CH Low Test Date 2013/0723
Fundamental fequenc' 2402 MHz Test By Dino
Temperaure 25 C Humidity 60 %
. o Over
No Freq Reading Factor| Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 | 2387.28| 55.51 -7.02 48.49 74.00 -25.51 Peak VERTICAL
2 | 2300.00] 4565 | 7.01| 38.64| 7400 3536 Peak  VERTICAL
1 | 2377.16] 58.44 -7.04 51.40 74.00 -22.60 Peak HORIZONTAL
2 | 2390.00| 46.30 -7.01 39.29 74.00 -34.71 PeaJk HORIZONTAL
Operation Mod TX CH High Test Date 2013/0723
Fundamental fequenc' 2480 MHz Test By Dino
Temperature 25 C Humidity 60 %
. I Over
No Freq Reading Factor| Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 | 2483.50| 47.49 -6.81 40.68 74.00 -33.3P Peak VERTICAL
2 | 2493.54| 52.25 -6.79 45.46 74.00 -28.54 Pea‘k VERTICAL
1 | 2483.50f 52.57 -6.81 45.76 74.00 -28.24 Peak HORIZONTAL
2 | 2489.32| 54.25 -6.79 47.46 74.00 -26.54 Pea‘k HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal diexepy to the 10th of fundamental frequen-

2

International Standards Laboratory

cy

Field strength limits for frequency above 1000MHe& based on average limits. However,
Peak mode field strength shall not exceed the gedmits specified plus 20dB.

Measurement of data within this frequency rangevshd- ” in the table above means the
reading of emissions are attenuated more than bt the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz-R2Z6@&RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GRBW= 1MHz, VBW= 10Hz,

Sweep time= 200 ms.
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9 SPURIOUS RADIATED EMISSION TEST

9.1 Standard Applicable

According to §15.247(c), all other emissions outside these bsimalénot exceed the general ra-
diated emission limits specified i§il5.209(a). And according t915.33(a)(1), for an intentional
radiator operates below 10GHz, the frequency rahgeeasurements: to the tenth harmonic of
the highest fundamental frequency or to 40GHz, ndver is lower.

According to RSS-210 issue 8, 8A8.5, In any 100 kiHadwidth outside the frequency band
in which the spread spectrum or digitally moduladeglice is operating, the radio frequency
power that is produced shall be at least 20 dBvb#hat in the 100 kHz bandwidth within the
band that contains the highest level of the degmuer, based on either an RF conducted or
a radiated measurement, provided the transmitt@odstrates compliance with the peak
conducted power limits. If the transmitter comphkdgth the conducted power limits based on
the use of RMS averaging over a time interval,esnited under section A8.4(4), the atten-
uation required shall be 30 dB instead of 20 dBeraation below the general limits speci-
fied in Tables 2 and 3 is not required. In additi@diated emissions which fall in the re-
stricted bands of Table 1 must also comply withrddiated emission limits specified in Ta-
bles 2 and 3.

9.2 Measurement Equipment Used:

9.2.1 Conducted Emission at antenna port:
Refer to section 6.2 for details.

9.2.2 Radiated emission:
Refer to section 7.2 for details.

9.3 Test SET-UP:

9.3.1 Conducted Emission at antenna port:
Refer to section 6.3 for details.

9.3.2 Radiated emission:
Refer to section 7.3 for details.
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9.4 Measurement Procedure:
1. The EUT was placed on a turn table which is 0.8ovalground plane.

2. The turn table shall rotate 360 degrees to deterithi@ position of maximum emission
level.

3. EUT is set 3m away from the receiving antenna whkienfied from 1m to 4m to find out
the highest emissions.

4. When measurement procedures for electric fieldatadiemissions above 1 GHz the EUT
measurement is to be made “while keeping the aatenthe ‘cone of radiation’ from that
area and pointed at the area both in azimuth anébn, with polarization oriented for
maximum response.” is still within the 3dB illumtrean BW of the measurement antenna.

5. Maximum procedure was performed on the six highssssions to ensure EUT compli-
ance.

6. And also, each emission was to be maximized bygihgrthe polarization of receiving
antenna both horizontal and vertical.

7. Repeat above procedures until all frequency medsuees complete.

Refer to section 11 and 12 emissions in restrictehd non-estricted frequency bands Meas-
urement Procedure of KDB Document: 558074 D01 DTS &&s Guidance vO3r01

9.5 Field Strength Calculation

The field strength is calculated by adding the Ante Factoand Cable Factor and subtract
the Amplifier Gain and Duty Cycle Correction Fagf@ny) from the measured reading. The basic equa-
tion with a sample calculation is as follows:

FS=RA+AF+CL - AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor

N

9.6 Measurement Result:
Note: Refer to next page spectrum analyzer datd ahd tabular data sheets.
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Conducted Spurious Emission Measurement Result
Ch Low 30MHz — 3GHz

Agilent Spectrum Analﬂer Swept SA

| | | SENSE:INT| ALIGN AUTO 04:56:44 PM Jul 23, 2013
ne -12. 33 dBm _ Avg Type: Log-Pwr

PNO: Fast L, Trig: Free Run Avg|Hold:>10/10

IFGain:Low #Atten: 30 dB

Display

Annotation»>

1LOgBIdw Ref 20.00 dBm |

Title»

Graticule

Ig
(o]
=]

DisplayLine

----------
Stop 3.000 GHz
#VBW 300 kHz Sweep 286 ms (1001 pts)

MER| MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION YALUE

1 INEEEEE 2. 402 185 GHz 7. 666 e T=Te1 I A A
A N [1[f] 799.4 MHz S1924dBm| 00 [ 0000000 00000000000 |
I A B

Settings

ey ! [ [ 1 |

MSG % STATUS

Ch LOW 3GHz — 26.5GHz

| | SEMSE:INT| ALIGN AUTC = Peak S h
Marker 1 7. 209000000000 GHz Avg Type: Log-Pwr REear
PNO: Fast i, 1rig:Free Run Avg|Heold:>10/10
|
IFGain:Low #Atten: 30 dB sl
Mkr1 7.209 GHZ Hexiiak
48,042 dBm Y |
Next Pk Right
 esisiai i |
Next Pk Left
B |
Marker Delta
 Exa s |
Mkr—CF
MKR MODE| TRC| SCL FUMCTIOMN FUMCTIOM WIDTH FUMCTION YALUE
1 IIIIIII 7.209 GHz A8, 042 dBm — |
2 I
3
g Mkr—RefLvl
6
7 B |
8
9 More
1‘1’ 10f2
¢ - {{ [ [ | |
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Ch Mid 30MHz — 3GHz

Agilent Spectrum Analyzer - Swept SA

| SEMSE:IMT]| ALTGM AUTO

Avg Type: Log-Pwr Marker
PNO: Fast Ly Trig: Free Run Avg|Hold:>10/10
IFGain:Low #Atten: 30 dB % : Select Marker
>
2

10 deidiv - Ref 20.00 dBm e |

Log e @

Normal

[

Delta

e

Fixedl>

e

Stop 3.000 GHz
Sweep 286 ms (1001 pts) off
MKR MODE| TRC| SCL. FUMCTION FUMCTION WIDTH FUNCTION vwalLUE
(N[ 1]F| 2 4409 GHz 7. 936 [ET I N Bk $§f— 0 |
2 mnn 814.3 MHz 50204dBm| [ [ ]
I
Properties»

| SENSE:INT| ALTGN AUTO

Marker 1 7. 32400000000 GHz Avg Type:LogPur T Peak Search
PNO: Fast i, 1rig:Free Run Avg|Heold:>10/10
IFGain:Low RAtten: 30 dB
Mkr1 7.324 GHZ sl
~48.272 dBmy
Next Pk Right
| B |
Next Pk Left
(B |
Marker Delta
B |
MKr—CF
MKR| MODE| TRC| SCL. FUMCTION FUMCTION WIDTH FUNCTION YALUE
1 IIIIIII— F———
2 N
3
g Mkr—RefLvl
8
7 ey
8
13 More
11 | I B S B 10f2
.| 1 [ [ [
MSG %STATUS
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Ch High 30MHz — 3GHz

Agilent Spectrum Analyzer - Swept SA

| SEMSE:IMT]| ALTGM AUTO

Avg Type: Log-Pwr Marker
PNO: Fast L, Trig: Free Run Avg|Hold:>10/10
[EGaim o B RSSO & " SelectMarker
>
2
10 deidiv - Ref 20.00 dBm e |
Log e @
Normal
|
Delta
R
Fixedl>
it et e s |
Off
MKR| MODE| TRC| SCL FUMCTION FUMCTION WIDTH FUNCTION V&LUE
l N [1]¢f] 2 4797 GHz 8. 123 [ET I N Bk $§f— 0 |
2 mnn 826.3 MHz S4880dBm| [ [ ]
I
Properties»

| SENSE:INT| ALTGN AUTO

Marker 1 14.868000000000 GHz _ , Avg Type: Log-Pwr 4 [Pl ST
PNO: Fast i, 1rig:Free Run Avg|Heold:>10/10
IFGain:Low #Atten: 30 dB
Next Peak
B |
Next Pk Right
e |
Next Pk Left
B |
Marker Delta
s |
Mkr—CF
MKR MODE| TRC| SCL FUMCTIOMN FUMCTIOM WIDTH FUMCTION YALUE
1 IIIIIII 14 968 GHz A2, 411 dBm — |
2 I
3
: Mkr—RefLvl
6
7 | B |
8
9 More
12 10f2
¢ | - - r | 2
%y ([ [ [ [ [ |
MSG %STATUS
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Radiated Spurious Emission Measurement Resul{below 1GHz)

Operation Mod TX CH Low Test Date 201307/2:

Fundamental Frequer 2402MHz Test By Dino
Temperature 25 C Humidity 60 %
. - Over
No Freq Reading Factor| Level Limit Limit Remark Pol
MHz dBuVv dB dBuV/m| dBuV/m dB V/H

1 84.32 43.39 -18.31 25.08 40.00 -14.92 Peak VERTICAL
2 379.20 44 .94 -10.41 34.53 46.00 -11.47 Peak VERTICAL
3 480.08 37.57 -8.70 28.87 46.00 -17.13 Peak VERLIC
4 662.44 31.32 -5.09 26.23 46.00 -19.77 Peak VERILIC
5 759.44 32.04 -2.99 29.05 46.00 -16.95 Peak VERLIC
6 901.06 28.91 -1.02 27.89 46.00 -18.11 Peak VERILIC
1 86.26 48.55 -18.27 30.28 40.00 -9.72 Peak| HORIZONTA
2 197.81 45.89 -16.27 29.62 43.50 -13.88 Peak HORIZONTA
3 378.23 45.03 -10.43 34.60 46.00 -11.40 Peak HORIZONTA
4 480.08 48.60 -8.70 39.90 46.00 -6.10 Peak HORIZAIN
5 755.56 30.47 -3.02 27.45 46.00 -18.55 Peak  HORIEZAL
6 947.62 30.23 -0.34 29.89 46.00 -16.11 Peak  HORIEZAL

Remark:

1 No further spurious emissions detected from theskiinternal frequency and 30MHz.

2 Measuring frequencies from the lowest internal ity to the 1GHz.

3 Radiated emissions measured in frequency range 3tbMHz to 1000MHz were made
with an instrument using Peak / QP detector mode.

4 Measurement result within this frequency range show” in the table above means the
reading of emissions are attenuated more than bettv the permissible limits or the
field strength is too small to be measured.

5 The IF bandwidth of SPA between 30MHz to 1GHz wa8KHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (belo1GHz)

Operation Mod TX CH Mid Test Date 2013/07/23

Fundamental Frequer 244(MHz Test By Dino
Temperature 25 C Humidity 60 %
. o Over
No Freq Reading Factor| Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 86.26 42.31 | -18.27 24.04 40.00 -15.96 Peak VERTICAL
2 201.69 38.00| -16.38 21.67 43.50 -21.83 Peak VERTICAL
3 | 380.17 47.78 | -10.40 37.38 46.00 -8.62 Peak VERTICAL
4 | 666.32 32.17 -5.03 27.14 46.00 -18.86 Peak VERTIC
5 759.44 32.27 -2.99 29.28 46.00 -16.72 Peak VERTIC
6 901.06 29.68 -1.02 28.66 46.00 -17.34 Peak VERTIC
1 84.32 49.61 | -18.31 31.30 40.00 -8.70 Peakk HORIZONTA
2 198.78 46.37 | -16.32 30.05 43.50 -13.45 Peakfk HORIZONTA
3 | 378.23 45.73 | -10.43 35.30 46.00 -10.70 Peakfk HORIZONTA
4 | 480.08 46.40 -8.70 37.70 46.00 -8.30 Peak HORIZAIN
5 600.36 35.92 -6.10 29.82 46.00 -16.18 Peak HORIZAL
6 | 85741 31.18 -1.92 29.26 46.00 -16.74 Peak HORIZAL
Remark:
1 No further spurious emissions detected from theskiinternal frequency and 30MHz.

2
3

Measuring frequencies from the lowest internal ity to the 1GHz.

Radiated emissions measured in frequency range 3tbmMHz to 1000MHz were made
with an instrument using Peak / QP detector mode.
Measurement result within this frequency range show’ in the table above means the
reading of emissions are attenuated more than Pettv the permissible limits or the
field strength is too small to be measured.
The IF bandwidth of SPA between 30MHz to 1GHz wa@KIHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (belo1GHz)

Operation Mod TX CH High Test Date 2013/07/23

Fundamental Freqgncy 2480MHz Test By Dino
Temperature 25 C Humidity 60 %
. o Over
No Freq Reading Factor| Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 86.26 43.21 | -18.27 24.94 40.00 -15.06 Peak VERTICAL
2 | 378.23 45.00 | -10.43 34.57 46.00 -11.43 Peak VERTICAL
3 | 480.08 38.53 -8.70 29.83 46.00 -16.17 Peak VERTIC
4 | 665.35 31.84 -5.05 26.79 46.00 -19.21 Peak VERTIC
5 | 801.15 30.48 -2.66 27.82 46.00 -18.18 Peak VERTIC
6 901.06 28.19 -1.02 27.17 46.00 -18.83 Peak VERTIC
1 85.29 48.09 | -18.30 29.79 40.00 -10.21 Peakk HORIZONTAL
2 200.72 4582 | -16.37 29.45 43.50 -14.05 Peakk HORIZONTAL
3 | 379.20 4580 | -10.41 35.39 46.00 -10.61 Peakk HORIZONTAL
4 | 480.08 46.50 -8.70 37.80 46.00 -8.20 Peak HORIZAIN
5 | 828.31 34.62 -2.33 32.29 46.00 -13.71 Peak HORIZAL
6 948.59 32.45 -0.33 32.12 46.00 -13.88 Peak HORIZAL
Remark:
1 No further spurious emissions detected from theskiinternal frequency and 30MHz.

2
3

Measuring frequencies from the lowest internal ity to the 1GHz.

Radiated emissions measured in frequency range 3tbmMHz to 1000MHz were made
with an instrument using Peak / QP detector mode.
Measurement result within this frequency range show’ in the table above means the
reading of emissions are attenuated more than Pettv the permissible limits or the

field strength is too small to be measured.
The IF bandwidth of SPA between 30MHz to 1GHz wa@KIHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (abeviGHz)

Operation Mod TX CH Low Test Date 2013/07/23
Fundamental fequency 2402 MHz Test By Dino
Temperature 25 C Humidity 60 %
_ . Over
No Freq Reading Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H

1 | 4804.00| 48.83 1.25 50.08 54.00 -3.92  AverageVERTICAL

2 | 4804.00| 65.34 1.25 66.59 74.00 -7.41 Peak VERTICAL

3 | 7206.00] 33.40 7.91 41.31 54.00 -12.60  AverageVERTICAL

4 | 7206.00| 46.44 7.91 54.35 74.00 -19.6H Peak VERTICAL

1 4804.00| 46.46 1.25 47.71 54.00 -6.29 AveragdORIZONTAL

2 4804.00| 62.97 1.25 64.22 74.00 -9.78 Peak HORIZONTAL

3 7206.00| 38.34 7.91 46.25 54.00 -7.75 AveragdORIZONTAL

4 7206.00| 51.38 7.91 59.29 74.00 -14.71 Peak HORIZONTIAL
Remark:

1

2

Measuring frequencies from the lowest internal ity to the 10th of fundamental frequen-
cy

Field strength limits for frequency above 1000MHe hased on average limits. However,
Peak mode field strength shall not exceed the gedmits specified plus 20dB.

“F” denotes fundamental frequency; “H” denotes hamios frequency. “S” denotes spurious
frequency.

Measurement of data within this frequency rangevshd- ” in the table above means the
reading of emissions are attenuated more than P@ttv the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz-R2Z6@&RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GRBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (abeviGHz)

Operation Mod TX CH Mid Test Date 2013/07/23
Fundamental fequenc' 244( MHz Test By Dino
Temperature 25 C Humidity 60 %
_ . Over
No Freq Reading Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H

1 | 4880.00| 45.78 1.48 47.26 54.00 -6.74  AverageVERTICAL

2 | 4880.00| 62.28 1.48 63.76 74.00 -10.24 Peak VERTICAL

3 | 7320.00f 32.91 8.03 40.94 54.00 -13.06 AverageVERTICAL

4 | 7320.00| 45.95 8.03 53.98 74.00 -20.0p Peak VERTICAL

1 4880.00| 45.74 1.48 47.22 54.00 -6.78 AveragdORIZONTAL

2 4880.00| 62.24 1.48 63.72 74.00 -10.28 Peak HORIZONTIAL

3 7320.00| 36.27 8.03 44.30 54.00 -9.70 AveragdORIZONTAL

4 7320.00| 49.31 8.03 57.34 74.00 -16.66 Peak HORIZONTIAL
Remark:

1

2

Measuring frequencies from the lowest internal ity to the 10th of fundamental frequen-
cy

Field strength limits for frequency above 1000MHe hased on average limits. However,
Peak mode field strength shall not exceed the gedmits specified plus 20dB.

“F” denotes fundamental frequency; “H” denotes hamios frequency. “S” denotes spurious
frequency.

Measurement of data within this frequency rangevshd- ” in the table above means the
reading of emissions are attenuated more than P@ttv the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz-R2Z6@&RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GRBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (abeviGHz)

Operation Mod

TX CH High

Test Date 2013/07/23

FCC ID: XDULE40-D2

IC: 8456A-LE4D2

Fundamental fequency 2480 MHz Test By
Temperature 25 C Humidity 60 %
. .. Over
No Freq Reading Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB VIH
1 | 4960.00| 39.93 1.72 41.65 54.00 -12.36 AverggeVERTICAL
2 | 4960.00| 56.42 1.72 58.14 74.00 -15.8p Peak VERTICAL
3 | 7440.00| 42.39 8.15 50.54 74.00 -23.46 Peak VERTICAL
1 | 4960.00| 43.68 1.72 45.40 54.00 -8.6( AveragdORIZONTAL
2 | 4960.00| 60.17 1.72 61.89 74.00 -12.11 Peak HORIZONTAL
3 | 7440.00| 43.37 8.15 51.52 74.00 -22.48 Peajk HORIZONTIAL
Remark:

1 Measuring frequencies from the lowest internal Gigtey to the 10th of fundamental frequen-

2

International Standards Laboratory

cy

Field strength limits for frequency above 1000MHe hased on average limits. However,
Peak mode field strength shall not exceed the gedmits specified plus 20dB.

Measurement of data within this frequency rangevshd- ” in the table above means the
reading of emissions are attenuated more than P@ttv the permissible limits or the field

strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz-R2Z6@&RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GRBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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10 Peak Power Spectral Density

10.1

10.2

10.3

10.4

Standard Applicable:

According to §15.247(e) For digitally modulated systems, the papectral density conducted
from the intentional radiator to the antenna shailbe greater than 8 dBm in any 3 kHz band
during any time interval of continuous transmissibinis power spectral density shall be deter-
mined in accordance with the provisions of pardg&p of this section. The same method of de-
termining the conducted output power shall be uselbtermine the power spectral density.

According to RSS-210 issue 8, 8A8.2(b) and 8A8,3[BE transmitter power spectral density
(into the antenna) shall not be greater than 8 @Bany 3 kHz band during any time interval of
continuous transmission or over 1.0 second ifrén@stmission exceeds 1.0 second duration.

Measurement Equipment Used:
Refer to section 6.2 for details.

Test Set-up:
Refer to section 6.3 for details.

Measurement Procedure:

Refer to section 10.2Peak Power Density(PKPPSD) Maaement Procedure of KDB
Document: 558074 D01 DTS Meas Guidance v03r01

Set analyzer center frequency to DTS channel freqyue
Set the span to 1.5 times the DTS bandwidth.

Set resolution bandwidth SKHERBW <100KHz.

Set the video bandwidth VB¥BxRBW.

Detector = Peak.

Sweep = auto couple.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

Use the peak marker function to determine the masiramplitude level within the
RBW.

11 If measured value exceeds limit, reduce RBW (ne tkan 3 kHz) and repeat

© 00N O O W DN P

[ERN
o

International Standards Laboratory Report Number: ISL-12LR100FC-R1



nEREETERLD -40 of 45- FCC ID: XDULE40-D2
IC: 8456A-LE4D2

10.5 Measurement Result:

LE mode
Frequency Power Density Maximum Limit
MHz Reading (dBm)/10KHz (dBm))/3KHz
2402 3.186 8
2440 3.394 8
2480 3.995 8
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LE mode
Power Spectral Density Test Plot (CH-Low)

Agilent Spectrum Analyzer - Swept SA

SEMSEIMT| | A\NALIGN OFF
Avg Type: Log-Pwr
Avg|Hold:>10/10

Marker 1 2.401883000000 GHz Peak Search

PHO: Wide Trig: Free Run
IFGain:Low #Atten: 30 dB

Mkr1 2.401 883 GHz NextPeak
1LOgBld|v Ref 20.00 dBm 3,186 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.402000 GHz
#Res BW 10 kHz

SEMSEINT| NALIGN OFF
Avg Type: Log-Pwr
Avg|Held:>10/10

Peak Search

PNO: Wide C, 17ig:Free Run
IFGain:Low #Atten: 30 dB

Next Peak
1ogBld|v Ref 20.00 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.440000 GHz
#Res BW 10 kHz #VBW 30 kHz
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Power Spectral Density Test Plot (CH-High)

Agilent Spectrum Analyzer - Swept SA

SOCHE DG | : A\ALIGN OFF

Marker 1 2.479883000000 GHz . Avg Type: Log-Pwr
PNO: Wide C, 1"ig:Free Run Avg|Hold:>10/10

IFGainLow — #Atten: 30 dB

Peak Search

Mkr1 2.479 883 GHz NextPeak
Ref 20.00 dBm 32 995 dBm

Next Pk Right
Next Pk Left
Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.480000 GHz Span 3.000 VMIHz
#Res BW 10 kHz #VBW 30 kHz Sweep 28.7 ms (1001 pts)
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11 ANTENNA REQUIREMENT

11.1 Standard Applicable:
According to §15.203, Antenna requirement.
An intentional radiator shall be designed to enthiieno antenna other than that furnished by the
responsible party shall be used with the device.dde of a permanently attached antenna or of
an antenna that uses a unique coupling to thetionahradiator shall be considered sufficient to
comply with the provisions of this Section. The mifacturer may design the unit so that a broken
antenna can be replaced by the user, but the assta@hdard antenna jack or electrical connector
is prohibited. This requirement does not applyaier current devices or to devices operated
under the provisions of Sections 15.211, 15.212115 15.219, or 15.221. Further, this require-
ment does not apply to intentional radiators thastbe professionally installed, such as perime-
ter protection systems and some field disturbaensa@s, or to other intentional radiators which,
in accordance with Section 15.31(d), must be medsafrthe installation site. However, the in-
staller shall be responsible for ensuring thaptioper antenna is employed so that the limits in
this Part are not exceeded.

According to RSS-GEN 7.1.2, a transmitter can telygold or operated with antennas with

which it was certified. A transmitter may be ceegtif with multiple antenna types. An antenna

type comprises antennas having similar in-bandoaiaf-band radiation patterns. Testing shall
be performed using the highest-gain antenna of eatibination of transmitter and antenna type
for which certification is being sought, with thrarismitter output power set at the maximum level.
Any antenna of the same type and having equakselayain as an antenna that had been suc-
cessfully tested for certification with the trantien, will also be considered certified with the
transmitter, and may be used and marketed wittrdhemitter. The manufacturer shall include
with the application for certification a list of@ptable antenna types to be used with the trans-
mitter.

When a measurement at the antenna connector isaudetermine RF output power, the effec-
tive gain of the device's antenna shall be stateskd on measurement or on data from the anten-
na manufacturer. Any antenna gain in excess ofi §g&B above isotropic gain) shall be added

to the measured RF output power before using theplimits specified in RSS-210 or RSS-310
for devices of RF output powers of 10 milliwattdess. For devices of output powers greater
than 10 milliwatts, except devices subject to R&8-2nnex 8 (Frequency Hopping and Digital
Modulation Systems Operating in the 902-928 MHf)®22483.5 MHz, and 5725-5850 MHz
Bands) or RSS-210 Annex 9 (Local Area Network Desjcthe total antenna gain shall be ad

ded to the measured RF output power before usegpécified power limits. For devices subject
to RSS-210 Annex 8 or Annex 9, the antenna gaihrsbisbe added.

11.2 Antenna Connected Construction:

The directional gins of antenna used for transngitts 2dBi, and the antenna connector is de-
signed with unique type RF connector and no coreide of replacement. Please see EUT photo
and antenna spec. for details.
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12 RF EXPOSURE (MPE)

12.1 Standard Applicable
According to 81.1307(b)(1), systems operating unllemprovisions of this section shall be
operated in a manner that ensure that the pubfiotiexposed to radio frequency energy lev-
el in excess of the Commission’s guideline.

This is a Mobile device, the MPE is required.

FCC RF Exposure: §1.1310 and §2.1091
Limits for Maximum Permissive Exposure (MPE)

Frequency Range Electric Field Magnetic Field Power Density | Averaging Time
(MHz) Strength (V/m) Strength (A/m) (mW/cnf) (minute)
Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(1807) 30
30-300 27.5 0.073 0.2 30
300-1500 / / F/1500 30
1500-15000 / / 1.0 30

F = frequency in MHz
* = Plane-wave equipment power density

IC Exemption from Routine Evaluation Limits — RF Exposure Evaluation: RSS 102 Is-
sue 4, section2.5.2

RF exposure evaluation is required if the sepamnatistance between the user and the de-
vice's radiating element is greater than 20 cmepkavhen the device operates as follows:

above 1.5 GHz and the maximum e.i.r.p. of the deaequal to or less than 5 W.
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12.2 Result:
The Measured Max. peak output power is 10.08dBni8BinW) refer to section 6.5.

MPE Prediction

Prediction of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Editiofi@L

S=PGl4r R?

Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the directiomtgrest relative to an isotropic radiator
R = Distance to the center of radiation of the rame

Maximum Peak output power at antenna input termitiaio8 (dBm)
Maximum Peak output power atantenna input termit@ 8591388 (mwy)
Duty cycle| 64 (%)
Maximum Pav [: 6.518984884mw)
Antenna gain (typicalf): 2 (dBi)
Maximum antenna gaip: 1.58489318dumeric

Prediction distancg: 20 (cm)
Prediction frequency: 2480 (MHz2)
MPE limit for uncontrolled exposure at predictjdn (mW/cm2)

Power density at predication frequency at 20 (|¢m)020565 (MW/cm”2)

The predicted power density level at 20 cm is 00B&mW/cni. This is below the uncon-
trolled exposure limit of 1 mW/ chrat 2480MHz.
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