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1. GENERAL INFORMATION

1.1. Product Description

General:
Product Name BT 4.0 Dual Mode Module
Brand Name BlueRadios
Model Name BR-LE4.0-D2A
Model Difference N/A
Power Supply 3.0Vdc from host
Bluetooth:
. V2.1 + EDR (GFSK /4
Bluetooth Version DQPSK + 8DPSK) V4.0(GFSK)
Frequency Range: 2402 — 2480MHz 2402 — 2480MHz
Channel number: 79 channels
Modulation type: Frequency Hopping Spread Speci{faiSS)
Transmit Power: 11.01dBm Peak
Dwell Time: <=0.4s
Operating Mode: Point-to-Point
. .| Type: Chip Antenna, 2dBi max.
Antenna Designation: P/N:ANT8030-2R4-01A
Type of Emission: 1M20FXD

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

International Standards Laboratory Report Number: ISL-12LR100FCB
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1.2. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended FEC ID: XDULE40-D2 filing to comply with
Section 15.247 of the FCC Part 15C, Subpart C Réled IC: 8456A-LE4D?2 filing to com-
ply with Industry Canada RSS-210 issue 8: 2010 Arée

1.3. Test Methodology
Both conducted and radiated testing were perforammbrding to the procedures in AN

C63.4 (2003) and RSS-Gen: 2010. Radiated testirggpsgormed at an antenna to EUT dis-
tance 3 meters.

Tested in accordance with FCC Public Notice DA 08-7

1.4. Test Facility

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

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

documents ANSI C63.4: 2003. FCC Registration Num&efW1036, Canada Registration
Number: 4067B-3.

1.5. Special Accessories

Not available for this EUT intended for grant.

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

International Standards Laboratory Report Number: ISL-12LR100FCB
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2. SYSTEM TEST CONFIGURATION

2.1. EUT Configuration
The EUT configuration fotesting is installed on RF field strength measwe®et to meet tr
Commissions requirement and operating in a manméhantends to maximize its ersisn
characteristics in a continuous normal application.

2.2. EUT Exercise
The EUT (Transmitter) was tested with a test progta fix the Tx/RX frguency that was f
the purpose of the measurements. For more infoomaliease see test data and APPENDIX 1
for set-up photographs.

2.3. Test Procedure
2.3.1Conducted Emissions

The EUT is a placed on as turn ®hthich is 0.8 m above ground plane. Accordinghi
requirements in Section 7, 13 of ANSI C63.4-2008 B$S-Gen:2010. Conducted emis-
sions from the EUT measured in the frequency rdegeeen 0.15 MHz and 30MHz us-
ing CISPR Quasi-Peak and Average detector mode.

2.3.2Radiated Emissions

The EUT is a placed on as turn table which is 0. &xwve ground plane. The turn table
shall rotate 360 degrees to determine the positionaximum emission level. EUT is set
3m away from the receiving antenna which variedhfim to 4m to find out the highest
emission. And also, each emission was to be magiiiig/ changing the polarization of
receiving antenna both horizontal and verticabrder to find out the max. emission, the
relative positions of this hand-held transmittet B was rdated through three orthogot
axes and measurement procedures for electricraglidited emissions above 1 GHz the
EUT measurement is to be made “while keeping thersmra in the ‘cone of radiation’
from that area and pointed at the area both inathrand elevation, with polarization
oriented for maximum response.” is still within (@B illumination BW of the measure-
ment antenna. according to the requirements in@e8tand 13 of ANSI C63.4-20G8d
DA 00-705.

International Standards Laboratory Report Number: ISL-12LR100FCB
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2.4. Configuration of Tested System

-9 of 63-

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

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-12LR100FCB
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3. SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
815.207(a)/ . . :
AC Power line Conducted Emissipn Compliant
RSS-Gen §7.2.2
815.247(b)(1)/ .
, Peak Output Power Compliant
RSS-210 issue 8,8A8.4(2)
815.247(d) 100 KHz Bandwidth Of .
. Compliant
RSS-210 issue 8,8A8.5 Frequency Band Edges
815.247(c)
RSS-Gen 8§87.2.3 TX/RX Spurious Emission Compliant
RSS-210 issue 8,8A2.9
815.247(a)(1)/ . ,
, Frequency Separation Compliant
RSS-210 issue 8,8A8.1(b)
315.247(2)(1)i/ Number of hopping frequenc Compliant
RSS-210 issue 8,8A8.1(d) PRING Trequenty P
815.247(a)(1)(ii)/ _ ,
, @) Time of Occupancy Compliant
RSS-210 issue 8,8A8.1(d)
815.247/ . :
_ Peak Power Density Compliant
RSS-210 issue 8,8A8.2(b)
§15.247(a)(1) 20dB Bandwidth _
. & Compliant
RSS210 issue ,8A8.1(b) 99% Power Bandwidth
§15.203, 815.247(c)/
RSS-GEN 7.1.4, Antenna Requirement Compliant
RSS-210 issue 8,8A8.4
815.212, RSS-GEN issue _ _
Modular Transmitter Compliant
3,83.2.2

4. DESCRIPTION OF TEST MODES

The EUT has been tested under operating condition.

Test program used to control the EUT for stayingantinuous transmitting and receiving

mode is programmed.

Channel low (2402MHz) mid (2441MHz) and high (2480MHz) with each moddativere

chosen for full testing.

International Standards Laboratory

Report Number: ISL-12LR100FCB
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5. AC POWER LINE CONDUCTED EMISSION TEST

5.1. Standard Applicable:

According to 815.207 and RSS-Gen §7.2.2, frequesnaye within 150KHz to 30MHz shall not
exceed the Limit table as below.

Limits
Frequency range dB(uv)
MHz Quasi-peak Average
0.15 to 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to0 30 60 50

Note

1.The lower limit shall apply at the transitiondteencies

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‘;tk')‘l’g 03-1 WokeN CFD 300-NL | Conduction 0-1 06/27/2012| 06/27/2013

. ROHDE &

EMI Receiver 12| SOND=® EsCI 100804 07/12/201p 07/12/2013
LISN 07 FCC Inc. FCC""S_'C\)'Z'sO'lOO"‘ 07040 07/13/2013 07/13/2013
LISN 08 FCC FCC'L'STSO'ZS'Z'( 07039 07/13/2012 07/13/2013

5.3. EUT Setup:

1. The conducted emission tests were performeeinest 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 poweirse.

International Standards Laboratory Report Number: ISL-12LR100FCB
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5.4. Measurement Procedure:
1. The EUT was placed on a table which is 0.8m abowargl plane.

2. Maximum procedure was performed on the six highsgssions to ensure EUT compliance.

3. Repeat above procedures until all frequency medsueee complete.

5.5. Measurement Result:

The initial step in collecting conducted data spactrum analyzer peak scan of the measurement
range. Significant peaks are then marked as shomtheofollowing data page, and these signals are
then quasi-peaked.

Note: Refer to next page for measurement data sl p

International Standards Laboratory Report Number: ISL-12LR100FCB
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Operation Mode¢  |Operatior Mode [Test Date:  [2012/07/26

Test By Lake

Address:No.120,Lane 180,San Ho Tsuen,Hsin Ho Road,Lung-Tan Hsiang,
Tac Yuan Conty, Taiwan R.O.C.

Tel:03-4071718

Date: 2012-7-28 Operator:Lake Cheng
ar.0 dBu¥

qp: —

AVG:

77

&7

67

az

37

27

-13.0 MHz
0.150 0.5 5 30.00
Site Conduction 04 Phase: Lt Temperature: 26T
Condition : CISPR12 Class B Conduction Humidity 84 %
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuVv) Factor (dBuv) (dBuv) (dB)
MHz Peak QP AVG dB peak QP AVG PiQ AVG P/Q AVG  P/F Comment

1* 0.1900 4590 44.21 31.24 9.60 5550 5381 4084 64.04 54.04 -1023 -13.20

2 02020 4373 4264 27.09 960 5333 5224 3669 6353 5353 -11.29 -16.84

3 0.2700 38.32 34.33 21.19 9.60 47.92 4393 3079 61.12 5112 -1719 -20.33

4 0.3180 36.74 33.13 24.89 9.60 46.34 4273 3449 5976 4976 -17.03 -1527

5 1.8460 2357 2011 919 965 3322 2976 1884 5600 4600 -2624 -27.16

& 3.9780 20.53 14.51 3.44 9.68 30.21 2419 1312 56.00 46.00 -31.81 -32.88
*Maximumdata x:Overlimit l:over margin

International Standards Laboratory Report Number: ISL-12LR100FCB
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Address:No.120,Lane 180,San Ho Tsuen,Hsin Ho Road,Lung-Tan Hsiang,
Tao Yuan Conty, Taiwan R.O.C.
Tel:03-4071718

Date: 2012-7-26 Operator:Lake Cheng
87.0  dBuV
qpP: —_—
77 AVE:
67
73
47 i
[
37
g 5

27

17

7

3

130 MHz

0.150 05 5 30.00
Site Conduction 04 Phase: N Temperature: 25 °C
Condition : CISPR13 Class B Conduction Humidity: 84 %
Reading_Level Correct Measurement Limit Margin

No. Freq. (dBuV) Factor (dBuv) (dBuv) (dB)

MHz Peak QP AVG dB peak apP AVG P/Q AVG PIQ AVG  P/F Comment

1 0.1500 236.52 31.61 1244 960 4612 4121 2204 66.00 56.00 -2479 -33.96
0.2500 37.66 35.87 26.87 9.60 4vY26 4547 3647 6176 51.76 -1629 -15.29
0.2740 38.75 30.78 23.03 9.60 4835 4038 3263 61.00 51.00 -2062 -18.37

4* 09740 3167 2894 2762 963 4130 3857 3r25 5600 46.00 -1743 -875

5  3.8860 22.35 16.33 9.81 9.68 3203 2601 1949 56.00 46.00 -29.99 -26.51

6 12.0020 2097 20.40 19.50 9.80 30.77 3020 2930 60.00 50.00 -29.80 -20.70

*Maximumdata  x:Overlimit  l:over margin

International Standards Laboratory Report Number: ISL-12LR100FCB
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6. PEAK OUTPUT POWER MEASUREMENT

6.1. Standard Applicable:
According to 815.247(b)(1), For frequency hoppipstems operating in the 2400-2483.5 MHz band
employing at least 75 hopping channels, and ajuigacy hopping systems in the 5725-5850MHz
band: 1Watt. For all other frequency hopping systenthe 2400 — 2483.5MHz band: 0.125 Watts.

According to RSS-210 issue 8,8A8.4(2), For freqydrapping systems operating in the
2400-2483.5 MHz band employing at least 75 hoppirannels, the maximum conducted output
power shall not exceed 1 W. For all other frequédrayping systems, the maximum peak conducted
output power shall not exceed 0.125 W.

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  04/17/201P4/16/2013
Power Sensor 05 Anritsu MA24118B 34NKF50  04/16/201Q4/15/2013
Temperature Chamber KSON THS-B4H100 2287 03/03/2012 03/02/2013
DC Power supply ABM 51850 N/A | 06/17/2012| 06/16/2013
AC Power supply EXTECH CFC105W. NA | 12/19/2011| 12/18/2012
Splitter MCLI PS4-199 12465 | 07/18/2012| 07/17/2013
Spectrum analyzer Agilent N9030A | MY513600p03/11/2012| 03/10/2013

International Standards Laboratory

Report Number: ISL-12LR100FCB
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6.3. .Test Set-up:

EUT Power Meter

6.4. Measurement Procedure:
1. Place the EUT on the table and set it in transngjtthode.

2. Remove the antenna from the EUT and then conrleat lmss RF cable from the antenna port to
the power meter or spectrum.

3. Record the max. reading.

4. Repeat above procedures until all frequency medisueee complete.

International Standards Laboratory Report Number: ISL-12LR100FCB
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6.5. Measurement Result:
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GFSK Mode
Peak Reading .
Frequency Output Power | Output Power| Limit
Power Cable Loss
(MHz) (dBm) (W) (W)
(dBm)
2402.00 8.06 0.00 8.06 0.00640
2441.00 8.12 0.00 8.12 0.00649
2480.00 8.07 0.00 8.07 0.00641

I1 /4 DQPSK Mode

Peak Reading .
Frequency Output Power | Output Power| Limit
Power Cable Loss
(MHz) (dBm) (W) (W)
(dBm)
2402.00 10.53 0.00 10.53 0.01130
2441.00 10.41 0.00 10.41 0.01099
2480.00 10.30 0.00 10.30 0.01072
8DPSK Mode
Peak Reading .
Frequency Output Power | Output Power| Limit
Power Cable Loss
(MHz) (dBm) (W) (W)
(dBm)
2402.00 11.01 0.00 11.01 0.01262
2441.00 10.77 0.00 10.77 0.01194
2480.00 10.55 0.00 10.55 0.01135
offset: 18dB

Note: Refer to next page for plots.
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7. 100KHz BANDWIDTH OF BAND EDGES MEASUREMENT

7.1. Standard Applicable:

According to 815.247(d), in any 100 KHz bandwidthside the frequency bands in which the
spread spectrum intentional radiator in operatimgradio frequency power that is produced by the
intentional radiator shall be at least 20dB beloat tn the 100KHz bandwidth within the band that
contains the highest level of the desired poweadtition, radiated emissions which fall in the re-

stricted bands, as defined in 815.205(a), mustcalswply with the radiated emission limits specified
in15.209(a).

According to RSS-210 issue 8,8A8.5, In any 100 kidadwidth outside the frequency band in
which the spread spectrum or digitally modulatedakeis operating, the radio frequency power
that is produced shall be at least 20 dB belowith#te 100 kHz bandwidth within the band that
contains the highest level of the desired powesgtan either an RF conducted or a radiated
measurement, provided the transmitter demonstcat@pliance with the peak conducted power
limits. If the transmitter complies with the contieat power limits based on the use of RMS av-
eraging over a time interval, as permitted undetice A8.4(4), the attenuation required shall be
30 dB instead of 20 dB. Attenuation below the gehkemits specified in Tables 2 and 3 is not
required. In addition, radiated emissions whichifathe restricted bands of Table 1 must also
comply with the radiated emission limits specifiadrables 2 and 3.
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7.2. Measurement Equipment Used:
7.2.1. Conducted Emission at antenna port:
Refer to section 6.2 for details.

7.2.2. Radiated emission:

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

Chamber 14(966)

EQUIPMENT MFR MODEL SERIAL LAST |[CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer 21 Agilent N9010A | MY49060537 07/18/2011| 07/17/2012
Spectrum Analyzer 20 Agilent E4443A | MY4825031% 05/12/2011| 05/11/2012
Loop Antenna9K-30M| A.H.SYSTEM SAS-564 294 02/28/2010 02/27/2013
Bilog Antenna30-1G Schaffner | CBL 6111B 2756 12/27/201[L 12/26/2012
Horn antennal-18G COM-POWER  AH118 2011071401 03/01/2012| 02/29/2013
Horn antennal-18G(08) EMCO 3117 0006665 | 09/21/2011| 09/20/2012
Horn antenna26-40G(0b)  Com-power AH-640 100A 01/11/201101/10/2013
Horn antennal8-26G(04)  Com-power AH-826 081001 05/04/201105/03/2013
Preamplifier9-1000M HP 8447D NA 02/10/2012 02/09/2013
Preamplifier1-18G MITEQ AFS44-001018 1329256 | 07/19/2012 07/18/2013
00-25-10P-44
Preamplifier1-26G EM EMO1M26G NA 02/21/2012| 02/20/2013
Preamplifier26-40G MITEQ JS_Zjostfooo'z 818471 | 05/21/2011 05/20/2013
Cablel-18G HUBER SUHNER| Sucoflex 106 NA 02/10/2012| 02/09/2013
Cable UPt0 1G | HUBER SUHNER| RG 214/U NA 12/14/2011 12/13/2012
1G§f~iggh§>éable HUBER SUHNER| Sucoflex 102 279631’/22&3742 09/21/2011| 09/20/2012
2.4G Filter Micro-Tronics Brm50702 76 10/22/201/110/21/2012
5G Filter Micro-Tronics Brm50716 005 10/22/2011| 10/21/2012

International Standards Laboratory
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7.3. Test SET-UP:
7.3.1. Conducted Emission at antenna port:
Refer to section 6.3 for details.

7.3.2. Radiated emission:
(A) Radiated Emission Test Set-Up, Frequency Below W00

— ] {
«— 3N —»

Turntable 1m to 4m
\ |EuT

Spectrum —|:|— IO_Em \

Analyzer
F | ——
Coaxial Cagl

Ground Plan A

(B) Radiated Emission Test Set-UP Frequency Q\WeHz

Turntable

w
3

Test

0.8 m|1mto4m |:| Receiver

—— —

round Plan Coaxia Cable
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7.4. Measurement Procedure:
1. Place the EUT on the table and set it in transngjtthode.

2. Remove the antenna from the EUT and then connleet tbss RF cable from the antenna
port to the spectrum analyzer.

3. Set center frequency of spectrum analyzer = oper&tequency.

4. Set the spectrum analyzer as RBW, VBW=100KHz, Spaktiz, Sweep = auto

5. Mark Peak, 2.390GHz and 2.4835GHz and record the lenzel.

6. Repeat above procedures until all frequency medsuees complete.

7.5. 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 Fagif@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 Los$)
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor

7.6. Measurement Result:
Note: Refer to next page spectrum analyzer datd ahd tabular data sheets.
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8DPSK Mode (Worst case)
Band Edges Test Data CH-Low

Agilent Spectrum Analyzer - Swept SA

SO D | : ALIGN AUTO 12:21:44 PM Jul 25, 2012

Display Line -13.17 dBm | Avg Type: Log-Pwr
PNO: Fast Trig: Free Run Avg|Heold:>100/100

#Atten: 20 dB

Display

IFGain:Low

2.402 026 GHz Annotation»
Ref 20.00 dBm 2 026 GHz
1

Title»

Graticule

|9
Q
=

DisplayLine
-13.17 dBm

Start 2.31000 GHz Stop 2.40400 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts)

MER| MODE| TRC| SCL > T FUNCTIOM FUMCTION WIDTH FUNCTION %ALUE

0N [1]F] 2.402 026 GHz 68286dBm| | 000 @00 |
P N [1]f ] 2.390 000 GHz 601d44dBm| [ 00000000
[ N [1]F] 2.366 870 GHz A7727dBm| [ ]
| I ) i
I ) ) :
Settings

OO~ W

Agilent Spectrum Analyzer - Swept SA

SO/ DElE| H ) i ALIGN ALTO!

Display Line -15.00 dBm _ Avg Type: Log-Pwr
PNO e, Trig:FreeRun Avg|Heold:>100/100

IFGain:Low | #Atten: 20 dB DET

Display

Annotation»
Mkr1 2.479 777 GHz
Ref 20.00 dBm 4.998 dBm

Title»

Graticule

|9
Q
3

DisplayLine
-15.00 dBm

Stop 2.50000 GHz
#VBW 300 kHz

Settings
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Radiated Emission (8DPSK mode):

Operation Mod
Fundamental fequenc' 2402 MHz

Test Date 201207/2¢
Test By Dino

TX CH Low

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 | 2358.21| 61.30 -11.57| 49.73 74.00 -24.27 Peak VERTICAL
2 | 2390.00| 59.78 -11.48| 48.30 74.00 -25.70 Peak VERTICAL
1 | 2359.68| 54.73 -11.57| 43.16 54.00 -10.84| AverageHORIZONTAL
2 | 2359.68| 66.64 -11.57| 55.07 74.00 -18.93 Peak HORIZONTAL
3 | 2390.00| 60.10 -11.48| 48.62 74.00 -25.38 Peakk HORIZONTAL
Operation Mod TX CH High Test Date 2012/07/2
Fundamental fequenc' 2480 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 | 2483.50| 61.12 -11.25| 49.87 74.00 -24.13 Peak VERTICAL
2

1 | 2483.50| 48.51 -11.25| 37.26 54.00 -16.74) AverageHORIZONTAL
2 | 2483.50| 65.85 -11.25| 54.60 74.00 -19.40 Peakk HORIZONTAL
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.

“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.

Report Number: ISL-12LR100FCB



BEFEETERS -24 of 63- FCC ID: XDULE40-D2
IC: 8456A-LE4D2

8. SPURIOUS EMISSION TEST

8.1. Standard Applicable:
According to 815.247(c), all other emissions owsitese bands shall not exceed the general radiated

emission limits specified in 815.209(a). And acaagdo 815.33(a)(1), for an intentional radiator op
erates below 10GHz, the frequency range of measuntsmnto the tenth harmonic of the highest fun-
damental frequency or to 40GHz, whichever is lower.

According to RSS-Gen 87.2.3 and RSS-210 issue 8&8ARany 100 kHz bandwidth outside the
frequency band in which the spread spectrum otadligimodulated device is operating, the radio
frequency power that is produced shall be at B@siB below that in the 100 kHz bandwidth within
the band that contains the highest level of theetkpower, based on either an RF conducted or a ra
diated measurement, provided the transmitter detnades compliance with the peak conducted
power limits. If the transmitter complies with tbenducted power limits based on the use of RMS
averaging over a time interval, as permitted usdetion A8.4(4), the attenuation required shaB®e
dB instead of 20 dB. Attenuation below the genlarats specified in Tables 2 and 3 is not required.
In addition, radiated emissions which fall in tlestricted bands of Table 1 must also comply with th
radiated emission limits specified in Tables 2 and

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:

Refer to section 7.2 for details.

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:

Refer to section 7.3 for details.
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8.4. Measurement Procedure:

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

1. The EUT was placed on a turn table which is 0.8ovalground plane.
2. The turn table shall rotate 360 degrees to deterihia position of maximum emission level.
3. EUT is set 3m away from the receiving antenna whinted 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 and elevatvith polarization oriented for maximum
response.” is still within the 3dB illumination BWf the measurement antenna.

5. Maximum procedure was performed on the six highesssions to ensure EUT compliance.
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 medsueee complete.

8.5. Field Strength Calculation

The field strength is calculated by adding the Ante Factor and Cable ¢&tar and subtracting tl
Amplifier Gain and Duty Cycle Correction Factodiiy) from the measured reading. The basic ttguavith

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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Conducted Spurious Emission Measurement Result (staase: 8DPSK Mode)
Ch Low 30MHz — 3GHz

Agilent Spectrum Analyzer - Swept SA

SO D | : ALIGN AUTO 12:24:58 PM Jul 25, 2012

Display Line -13.11 dBm Avg Type: Log-Pwr I
—— Trig:Free Run Avg|Heold:>100/100

I ]
IFGain:Low ™ #Atten: 20 4B

Annotation»

Ref Offset 10 dB
Ref 20.00 dBm

Title»

Graticule

Is
Q
=

DisplayLine
-13.11 dBm

#VBW 300 kHz

MKR| MODE| TRC| SCL > s FUNCTIOM
o N [1]F] 24030 GHz 6892dBm| |
2 m 799.2 MHz 55207dBm| |
3 - - T System
e Display>
6 I S A Selings
-
8
9

10

msG .1 Storing Hardware Statistics

Ch Low 3GHz — 26.5GHz

Agilent Spectrum Analyzer - Swept SA

S0 R D) i | | Peak S h
Marker 1 4.794000000000 GHz | Avg Type: Log-Pwr e ocarc
e Trig: Free Run Avg|Held: 71100
IFGain:Low #Atten: 20 dB
Next Peak
Ref Offset 10 dB
Ref 20.00 dBm e
Next Pk Right
s |
Next Pk Left
B |
Marker Delta
s |
Mkr—CF
MKR| MODE| TRC| SCL x A FUNCTIOM FUNCTION WIDTH FUNCTION WaLUE
0N [1]F] 4794 GHz 48353dBm| 0000 | R |
s ! 0 ]
3 I 0}
g I A R A MKr—RefLvl
6
o R |
8
9 More
:1“1) 10f2
iy ! [ | [ | |
— — %
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Ch Mid 30MHz — 3GHz

Agilent Spectrum Analyzer - Swept SA
B R S0 D
Display Line -13.27 dBm

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

12:28:24 PM

v Trig: Free Run

PHNO: Fast
™ #Atten: 20 4B

IFGain:Low

Ref Offset 10 dB
Ref 20.00 dBm

FCC ID: XDULE40-D2
IC: 8456A

-LE4D2

Display

Annotation»

Title»

Graticule

Is
Q
=

DisplayLine
-13.27 dBm

System
Display»
Settings

Agilent Spectrum Analyzer - Swept SA

L RF o |
Marker 1 7.324000000000 GHz
PHNO: Fast
IFGain:Low

Avg Type: Log-Pwr
v Trig: Free Run Avg|Held: 71100

#Atten: 20 dB

Peak Search

Ref Offset 10 dB
Ref 20.00 dBm

MER| MODE| TRC| SCL > FUNCTIOM

=
0N [1]F] 7.324 GHz 45874 dBm
A [ [ ]
3 I
4
5
6
7
g
)
10
11
iy ! [ | [ | |

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

msG .1 Alignment Completed

J
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Ch High 30MHz — 3GHz

Agilent Spectrum Analyzer - Swept SA

SO D | : ALIGN AUTO 12:34:06 PM Jul 25, 2012

Display Line -13.03 dBm | Avg Type: Log-Pwr
—— Trig:Free Run Avg|Heold:>100/100

H it
IFGain:Low ™ #Atten: 20 4B

Display

Annotation»

Ref Offset 10 dB
Ref 20.00 dBm

Title»

Graticule

Is
Q
=

DisplayLine
-13.03 dBm

MER| MODE| TRC| SCL FUNCTIOM FUMCTION WIDTH FUNCTION %ALUE

N [1]F] 2 480 3 GHz 5. 973 P T=Ter] I R R
z INEEENE 2.3882 GHz 46961dBm| [ 0 00000000
I

System

3
g Display»
p Settings
7
8
9

10

11

Agilent Spectrum Analyzer - Swept SA
505

Avg Type: Log-Pwr Peak Search

PNO: Fast Trig: Free Run Avg|Held: 8/100
IFGain:Low #Atten: 20 dB

Next Peak

Ref Offset 10 dB
Ref 20.00 dBm

Next Pk Right

Next Pk Left
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Marker Delta
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MER| MODE| TRC| SCL FUNCTIOM FUMCTION WIDTH FUNCTION %ALUE
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Radiated Spurious Emission Measurement Resul{f8BDPSK mode, Worst mode)

Radiated Spurious Emission Measurement Resul{below 1GHz)

Operation Mod TX CH Low Test Date 2012/07/2.

Fundamental Frequer 2402MHz Test By Dino
Temperature 25 C Humidity 60 %
No Freq Reading Factor| Level Limit Sr\;eitr Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 91.11 48.10 -17.24 30.86 43.50 -12.64 Peak VERTICAL
2 240.49 35.87 -13.74 22.13 46.00 -23.87 Peak VERTICAL
3 | 283.17 37.22 | -12.08 25.14 46.00 -20.86 Peak VERTICAL
4 | 352.04 36.01| -10.50 25.51 46.00 -20.49 Peak VERTICAL
5 | 844.80 28.14 -4.76 23.38 46.00 -22.62 Peak VERLIC
6 | 940.83 28.95 -3.70 25.25 46.00 -20.75 Peak VERLIC
1 54.25 46.92 -18.80 28.12 40.00 -11.88 Peak HORIZONTA
2 91.11 47.00 -17.24 29.76 43.50 -13.74 Peak HORIZONTA
3 | 282.20 38.44 | -12.09 26.35 46.00 -19.65 Peakk HORIZONTA
4 | 398.60 34.80 -9.61] 25.19 46.00 -20.81 Peak HORIZAL
5 | 593.57 31.54 -7.48 24.06 46.00 -21.94 Peak HORIZAL
6 | 940.83 29.45 -3.70 25.75 46.00 -20.25 Peak  HORIZAL
Remark:
1 No further spurious emissions detected from theekivinternal frequency and 30MHz.

2
3

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

Radiated emissions measured in frequency range 3tbMHz 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 P@ttev the permissible limits or the
field strength is too small to be measured.
The IF bandwidth of SPA between 30MHz to 1GHz w@8KIHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (belo1GHz)

Operation Mod TX CH Mid Test Date 2012/07/2.

Fundamental Freency 2441MHz Test By Dino
Temperature 25 C Humidity 60 %
No Freq Reading Factor| Level Limit Sr\;eitr Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 54.25 46.73 -18.80 27.93 40.00 -12.07 Peak VERTICAL
2 106.63 44.45 -14.56 29.89 43.50 -13.61 Peak VERTICAL
3 138.64 46.40 -14.42 31.98 43.50 -11.52 Peak VERTICAL
4 269.59 38.94 -12.1% 26.79 46.00 -19.21 Peak VERTICAL
5 | 398.60 35.22 -9.61] 25.61 46.00 -20.39 Peak VERLIC
6 | 593.57 30.42 -7.48 22.94 46.00 -23.06 Peak VERLIC
1 89.17 48.28 -17.61 30.67 43.50 -12.83 Peak HORIZONTAL
2 139.61 47.37 -14.48 32.89 43.50 -10.61 Peak HORIZONTAL
3 269.59 39.97 -12.1% 27.82 46.00 -18.18 Peak HORIZONTAL
4 | 353.01 38.58 | -10.48 28.10 46.00 -17.90 Peakk HORIZONTAL
5 | 426.73 35.77 -9.40 26.37 46.00 -19.63 Peak HORIZAL
6 | 950.53 31.37 -3.55 27.82 46.00 -18.18 Peak  HORIZAL
Remark:
1 No further spurious emissions detected from theekivinternal frequency and 30MHz.

2
3

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

Radiated emissions measured in frequency range 3tbMHz 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 P@ttev the permissible limits or the

field strength is too small to be measured.
The IF bandwidth of SPA between 30MHz to 1GHz w@8KIHz, VBW=300KHz.
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FCC ID: XDULE40-D2
IC: 8456A-LE4D2

Radiated Spurious Emission Measurement Result (belo1GHz)

Operation Mod

TX CH High

Test Date 2012/07/2.

Fundamental requenc 2480MHz Test By Dino
Temperature 25 C Humidity 60 %
No Freq Reading Factor| Level Limit Sr\;eitr Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 106.63 44.23 -14.56 29.67 43.50 -13.83 Peak VERTICAL
2 140.58 46.77 -14.54 32.23 43.50 -11.27 Peak VERTICAL
3 266.68 36.93 -12.10 24.83 46.00 -21.17 Peak VERTICAL
4 | 398.60 33.71 -9.61] 24.10 46.00 -21.90 Peak VERTIIC
5 | 593.57 29.77 -7.48 22.29 46.00 -23.71 Peak VERLIC
6 | 940.83 29.55 -3.70 25.85 46.00 -20.15 Peak VERLIC
1 89.17 46.80 -17.61 29.19 43.50 -14.31 Peak HORIZONTAL
2 147.37 45.87 -14.97 30.90 43.50 -12.60 Peak HORIZONTAL
3 | 268.62 36.16 | -12.183 24.03 46.00 -21.97 Peakk HORIZONTAL
4 | 353.01 33.98| -10.48 23.50 46.00 -22.50 Peakk HORIZONTAL
5 | 450.98 31.31 -9.22 22.09 46.00 -23.91 Peak  HORIZAL
6 | 948.59 30.39 -3.58 26.81 46.00 -19.19 Peak  HORIZAL
Remark:
1 No further spurious emissions detected from theekivinternal frequency and 30MHz.

2
3

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

Radiated emissions measured in frequency range 3tbMHz 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 P@ttev the permissible limits or the

field strength is too small to be measured.
The IF bandwidth of SPA between 30MHz to 1GHz w@8KIHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (abeviGHz)

Operation Mod TX CH Low Test Date 2012/07/2.
Fundamental fequenc' 2402 MHz 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 | 4804.00| 43.35 -2.65 40.70 54.00 -13.30 AverageVERTICAL

2 | 4804.00| 66.33 -2.65 63.68 74.00 -10.3R Peak VERTICAL
1 | 4804.00| 43.43 -2.65 40.78 54.00 -13.2P  AveragdORIZONTAL

2 | 4804.00| 67.26 -2.65 64.61 74.00 -9.3¢ Peak HORIZONTAL
Remark:

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

2
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Field strength limits for frequency above 1000MHe based 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 bettv the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz-R26@&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 2012/07/2¢
Fundamental fequenc' 2441 MHz 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 | 4882.00| 42.90 -2.40 40.50 54.00 -13.50 AverageVERTICAL

2 | 4882.00| 67.06 -2.40 64.66 74.00 -9.34 Peak VERTICAL

1 | 4882.00| 42.75 -2.40 40.35 54.00 -13.6p AveragdORIZONTAL

2 | 4882.00| 66.46 -2.40 64.06 74.00 -9.94 Peak 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.

“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 bettv the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz-R26@&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 2012/07/2.

Fundamental fequenc' 2480 MHz 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 | 4960.00| 41.51 -2.13 39.38 54.00 -14.6 AverageVERTICAL

2 | 4960.00| 63.75 -2.13 61.62 74.00 -12.3 Peak VERTICAL
1 | 4960.00| 43.64 -2.13 41.51 54.00 -12.40  AveraddORIZONTAL

2 | 4960.00| 64.99 -2.13 62.86 74.00 -11.14 Peak @ HORIZONTAL
Remark:

1

2

International Standards Laboratory

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

“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-R2§@&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 (belo1GHz)

Operation Mod RX CH Low Test Date 2012/07/2.

Fundamental Frequer 2402MHz Test By Dino
Temperature 25C Humidity 60 %

No Freq Reading Factor| Level Limit I?r\;l?tr Remark Pol

MHz dBuV dB dBuV/m| dBuV/m dB V/H

1 89.17 48.29 | -17.61 30.68 43.50 -12.82 Peak VERTICAL
2 | 148.34 38.97 | -15.083 23.94 43.50 -19.56 Peak VERTICAL
3 | 282.20 35.15| -12.09 23.06 46.00 -22.94 Peak VERTICAL
4 | 353.01 34.50| -10.48 24.02 46.00 -21.98 Peak VERTICAL
5 | 494.63 31.61 -8.81 22.80 46.00 -23.20 Peak VERELIC
6 | 846.74 27.73 -4.74 22.99 46.00 -23.01 Peak VERTIIC
1 91.11 46.83 | -17.24 29.59 43.50 -13.91 Peak HORIZONTA
2 | 148.34 46.28 | -15.08 31.25 43.50 -12.25 Peak HORIZONTA
3 | 270.56 37.66 | -12.16 25.50 46.00 -20.50 Peak HORIZONTA
4 | 494.63 32.69 -8.81 23.88 46.00 -22.12 Peak HORIZAL
5 | 593.57 28.86 -7.48 21.38 46.00 -24.62 Peak HORIZAL
6 | 845.77 28.81 -4.75 24.06 46.00 -21.94 Peak HORIZAL
Remark:

International Standards Laboratory

1
2
3

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

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

Radiated emissions measured in frequency range 3tbMHz 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 RX CH Mid Test Date 2012/07/2.

Fundamental Frequer 2441MHz Test By Dino
Temperatur 25C Humidity 60 %
No Freq Reading Factor| Level Limit I?r\;l?tr Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 53.28 4599 | -18.61 27.38 40.00 -12.62 Peak VERTICAL
2 | 106.63 4420 | -14.56 29.64 43.50 -13.86 Peak VERTICAL
3 | 139.61 4599 | -14.48 31.51 43.50 -11.99 Peak VERTICAL
4 | 259.89 38.42 | -12.01 26.41 46.00 -19.59 Peak VERTICAL
5 | 460.68 32.99 -9.13 23.86 46.00 -22.14 Peak VERELIC
6 | 593.57 31.15 -7.48 23.67 46.00 -22.33 Peak VERTIIC
1 53.28 46.54 | -18.61 27.93 40.00 -12.07 Peak HORIZONTAL
2 90.14 4596 | -17.43 28.53 43.50 -14.97 Peak HORIZONTAL
3 | 106.63 43.57 | -14.56 29.01 43.50 -14.49 Peak HORIZONTAL
4 | 139.61 46.06 | -14.48 31.58 43.50 -11.92 Peak HORIZONTAL
5 | 398.60 36.10 -9.61 26.49 46.00 -19.51 Peak HORIZAL
6 | 516.94 37.34 -8.41] 28.93 46.00 -17.07 Peak HORIZAL
Remark:

International Standards Laboratory

1
2
3

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

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

Radiated emissions measured in frequency range 3tbMHz 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 RX CH High Test Date 2012/07/2.

Fundameral Frequenc 2480MHz Test By Dino
Temperature 257C Humidity 65%
No Freq Reading Factor| Level Limit I?r\;l?tr Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 53.28 4591 | -18.61 27.30 40.00 -12.70 Peak VERTICAL
2 | 106.63 4432 | -14.56 29.76 43.50 -13.74 Peak VERTICAL
3 | 147.37 48.76 | -14.97 33.79 43.50 -9.71 Peak VERTICAL
4 | 269.59 37.77 | -12.1%5 25.62 46.00 -20.38 Peak VERTICAL
5 | 496.57 41.68 -8.78 32.90 46.00 -13.10 Peak VERELIC
6 | 593.57 31.05 -7.48 23.57 46.00 -22.43 Peak VERTIIC
1 54.25 45.80 | -18.80 27.00 40.00 -13.00 Peak HORIZONTAL
2 91.11 46.26 | -17.24 29.02 43.50 -14.48 Peak HORIZONTAL
3 | 106.63 43.61 | -14.56 29.05 43.50 -14.45 Peak HORIZONTAL
4 | 140.58 46.82 | -14.54 32.28 43.50 -11.22 Peak HORIZONTAL
5 | 493.66 35.33 -8.81 26.52 46.00 -19.48 Peak HORIZAL
6 | 593.57 30.03 -7.48 22.55 46.00 -23.45 Peak HORIZAL
Remark:

1
2
3

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

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

Radiated emissions measured in frequency range 3tbMHz 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.

International Standards Laboratory
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iated Spurious Emission Measurement Result (abeviGHz)

RX CH Low Test Date 2012/07/2.

Fundamental Fquenc' 2402 MHz Test By Dino
Temperature 25C Humidity 60 %
_ . Over
No Freq Reading Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 | 1847.00| 48.78 | -13.46| 35.32 74.00 -38.68 Peak VERTICAL
2 | 4724.00| 39.98 -2.92 37.06 74.00 -36.94 Peak VERTICAL
1 | 1847.00| 46.50 | -13.46] 33.04 74.00 -40.96 Peakk HORIZONTAL
2 | 4759.00| 37.54 -2.80 34.74 74.00 -39.26 Peak 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& 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 bettv 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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iated Spurious Emission Measurement Result (abeviGHz)

RX CH Mid Test Date 2012/07/2¢

Fundamental Frequer 2441 MHz Test By Dino
Temperature 25C Humidity 60 %
_ . Over
No Freq Reading Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 | 1840.00| 45.03 | -13.51] 31.52 74.00 -42.48 Peak VERTICAL
2 | 4605.00| 40.12 -3.32 36.80 74.00 -37.20 Peak VERTICAL
1 1847.00| 48.91 -13.46| 35.45 74.00 -38.55 Peak HORIZONTAL
2 | 5410.00| 38.16 -0.93 37.23 74.00 -36.77 Peak 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 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 bettv 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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iated Spurious Emission Measurement Result (abeviGHz)

RX CH High Test Date 2012/07/2.

Fundamental Frequer 2480 MHz Test By Dino
Temperature 25C Humidity 60 %
_ . Over
No Freq Reading Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m| dBuV/m dB V/H
1 | 1847.00| 50.23 | -13.46| 36.77 74.00 -37.23 Peak VERTICAL
2 | 4941.00f 39.54 -2.19 37.35 74.00 -36.6b Peak VERTICAL
1 1840.00| 44.35 -13.51] 30.84 74.00 -43.16 Peak HORIZONTAL
2 | 4766.00| 39.39 -2.78 36.61 74.00 -37.39 Peak HORIZONTAL
Remark:
1 Measuring frequencies from the lowest internal diezepy 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.

“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 bettv 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. FREQUENCY SEPARATION

9.1. Standard Applicable:

According to 815.247(a)(1), Frequency hopping systehall have hopping channel carrier frequen-
cies separated by minimum of 25KHz or the 20dB taditth of the hopping channel, whichever is
greater.

According to RSS 210 issue 6, A8.1(b), frequengypittg systems operating in the 2400-2483.5
MHz band may have hopping channel carrier freqesrttiat are separated by 25 kHz or two-thirds
of the 20 dB bandwidth of the hopping channel, Wweier is greater.

9.2. Measurement Equipment Used:
Refer to section 6.2 for details.

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

9.4. Measurement Procedure:
1. Place the EUT on the table and set it in transngjtthode.

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

3. Set center frequency of spectrum analyzer = mididt®pping channel .
4. Setthe spectrum analyzer as RBW,VBW=100KHz, Adggsn to 3.0 MHz, Sweep = auto.
5. Max hold. Mark 3 Peaks of hopping channel and cetiee 3 peaks frequency.

9.5. Measurement Result:

Channel separation
(MH2) Limit Result
>=25KHz or
1 2/3 times 20dB bandwid PASS

Note: Refer to next page for plots.
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Agilent Spectrum Analyzer - Swept SA
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10.NUMBER OF HOPPING FREQUENCY

10.1. Standard Applicable:

According to 815.247(a)(1)(iii), Frequency hoppsygtems operating in the 2400MHz-2483.5
MHz bands shall use at least 15 hopping frequencies

According to RSS-210 issue 8,8A8.1(d), For freqyamapping systems operating in the
2400-2483.5 MHz band employing at least 75 hopplmannels, the maximum conducted out-
put power shall not exceed 1 W. For all other fetry hopping systems, the maximum peak
conducted output power shall not exceed 0.125 W.

10.2. Measurement Equipment Used:
Refer to section 6.2 for detalils.

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

10.4. Measurement Procedure:
1. Place the EUT on the table and set it in transngtthode.

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

3. Set spectrum analyzer Start=2400MHz, Stop = 2441k Start=2441MHz, Stop =
2483.5MHz, Sweep = auto.

4. Setthe spectrum analyzer as RBW=300KHz, VBW=1MHz
5. Max hold, view and count how many channel in thaedba

10.5. Measurement Result:
Note: Refer to next page for plots.
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Channel Number
2.4 GHz — 2.441GHz

Agilent Spectrum Analyzer - Swept SA

s | |

ALIGM S8UTC

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

11:59:10 AM Ul 19, 2012
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11.TIME OF OCCUPANCY (DWELL TIME)

11.1. Standard Applicable:

According to 815.247(a)(1)(iii), Frequency hoppsygtems operating in the 2400MHz-2483.5
MHz. The average time of occupancy on any frequshejt not greater than 0.4 s within period of
0.4 seconds multiplied by the number of hoppinghalebemployed.

According to RSS-210 issue 8,8A8.1(d), Frequengpihm systems operating in the
2400-2483.5 MHz band shall use at least 15 hopghiagnels. The average time of occupancy
on any channel shall not be greater than 0.4 secaitlin a period of 0.4 seconds multiplied
by the number of hopping channels employed. Trassioms on particular hopping frequencies
may be avoided or suppressed provided that a mmiwful5 hopping channels are used.

11.2. Measurement Equipment Used:
Refer to section 6.2 for details.

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

11.4. Measurement Procedure:
1.Place the EUT on the table and set it in transngtthode.

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

3.Set center frequency of spectrum analyzer = operéquency.
4.Set the spectrum analyzer as RBW / VBW =1MHz, Sp8hiz , Adjust Sweep = 2.5ms.
5.Repeat above procedures until all frequency medsuees complete.
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11.5. Measurement Result:
GFSK Mode:
A period time = 0.4 (ms) * 79 = 31.6 (s)
*
CH Low DH1 time slot = 0.384(ms) * (1600/2/79)=31'6 122.88 (ms)

*
DH3 time slot = 1.642(ms)* (1600/4/79):31'6 262.72 (ms)

*
DH5 time slot = 2.88C(ms)* (1600/6/79):31'6 307.20 (ms)

*

CHMid DH1 time slot = 0.384(ms)* (1600/2/79)_ > 122.88 (ms)
*

DH3 time slot = 1.635(ms) * (1600/4/79)_ >+°  261.60 (ms)

DHS5 time slot = 2.86C(ms)* (1600/6/79)_>~°  305.07 (ms)

CH High DH1 time slot = 0.381(ms)* (1600/2/79)_>~®  121.92 (ms)
DH3 time slot = 1.627(ms)* (1600/4/79)_>"°  260.32 (ms)

DHS5 time slot = 2.87C(ms)* (1600/6/79)_>~°  306.13 (ms)
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7 /4 DQPSK Mode:
A period time = 0.4 (ms) * 79 = 31.6 (s)

CH Low DH1 time slot = 0.282(ms)* (1600/2/79) >~®  90.24 (ms)
DH3 time slot = 0.90C(ms)* (1600/4/79)_>"°  144.00 (ms)
DHS5 time slot = 1.522(ms)* (1600/6/79)_>~°  162.35 (ms)
CHMid DH1 time slot = 0.284(ms)* (1600/2/79)_>"°  90.88 (ms)
DH3 time slot = 0.90C(ms) * (1600/4/79) >*°  144.00 (ms)

*
DHS time slot = 1.514(ms) * (1600/6/79)_ >~°  161.49 (ms)

CH High DH1 time slot = 0.282(ms)* (1600/2/79)_>-°  90.24 (ms)

*
DH3 time slot = 0.905(ms) * (1600/4/79)=31'6 144.80 (ms)

*
DH5 time slot = 1.52¢(ms) * (1600/6/79):31'6 163.09 (ms)

8DPSK mode:

A period time = 0.4 (ms) * 79 = 31.6 (S)

CH Low DH1 time slot = 0.242(ms)* (1600/2/79)_>-°  77.44 (ms)
DH3 time slot = 0.65(ms)* (1600/4/79)_>~°  104.80 (ms)
DHS time slot = 1.06C(ms)* (1600/6/79)_>~°  113.07 (ms)

CHMid DH1 time slot = 0.236(ms)* (1600/2/79)_ >"° 7552 (ms)
DH3 time slot = 0.66C(ms)* (1600/4/79) >~®  105.60 (ms)
DHS time slot = 1.06C(ms)* (1600/6/79)_>~°  113.07 (ms)

CH High DH1 time slot = 0.242(ms)* (1600/2/79)_>~®  77.44 (ms)
DH3 time slot = 0.655(ms)* (1600/4/79)_>~°  104.80 (ms)

DHS time slot = 1.07C(ms)* (1600/6/79)_>"°  114.13 (ms)

Note: Refer to next page for plots. The worst caas rported.
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GFSK Mode: Low Channel
DH1

oE || SEMSE:INT| ALTGM AUTO 06:54:25PM Aug 06, 2 Mark
Marker 3 A 1.24800 ms | Avg Type: Log-Pwr ol
PNO: Wide —»— 1rig: Free Run u
IFGain:Low Atten: 20 4B ‘ Select Marker
>
Ref Offset 10 dB 3
Ref 20.00 dBm et |
Normal
G s |
Delta
T
L] ! Fixedl>
bbby "‘I-.""hﬂ.i.
L N L e
Off
MER| MODE| TRC SCL| = e FUMCTIOM FUMCTION WIDTH FUNCTION WALUE
(W A2 [ 1]t [(A 3840 ps| (A 019dB[ 0000 | e ——
pr
3 A 1.248 ms| (A 003 dB
g 6.49 dBm Properties»
]
6 ]
7 R |
g
13 More
1 10f2
12 %
MSG STATUS

SEMSEINT| | ALIGH AUTO
Avyg Type: Log-Pwr
PNO: Wide ~—»— 1rig: Free Run it
IFGain:Low Atten: 20 dB E — SelectMarker
Ref Offset 10 dB 3
1LD dBidiv Ref 20.00 dBm T |
Normal
[
Delta
e
Fixedl>
|
Center 2.402000000 GHz
Res BW 1.0 MHz
Off
MER| MODE| TRC| SCL = hd FUMCTIOM FUMCTION WIDTH FUNCTION WALUE
(A2 [ 1]t [iA 1.642 ms| (A D17dB] 000 [ 00000 L e |
Pl F [ 1 [ ¢t | 1.431 ms 639dBm| [ ]
S FIERNEIT 2,501 ms 00ig8 ]
g [ F [1¢] 1.431 ms Properties»>
5 1]
7 ] B |
g ]
9 ] More
1
1 ] 1of2
12 [ %
MSG STATUS

International Standards Laboratory Report Number: ISL-12LR100FCB



ABRERDEBAD -49 of 63- FCC ID: XDULE40-D2
IC: 8456A-LE4D2

International Standards Labaratory

RL | RF |EobQiE IEi] | | SEMSE:IMT]| | ALIGN AT

Marker 3 A 3.74000 ms
IFGain:Low Atten: 20 dB

PNO: Wide ~—»— 1rig: Free Run

Marker

Avy .Type: Log-Pwr

Ref Offset 10 dB
Ref 20.00 dBm

SelectMarker'

| -

Normal

Delta

Fixed[>

ofr

Properties >

=
5
3 |

10f2

|

DH1

SEMSEINT| | ALIGH AUTO
Avyg Type: Log-Pwr
PNO: Wide ~—»— 1rig: Free Run
IFGain:Low Atten: 20 dB L - SelectMarker'
Ref Offset 10 dB 3
1LD dBidiv Ref 20.00 dBm T |
Normal
B
Delta
e
| o S ' . Fixedl>
700 TIERr T e ‘--Ii‘l. T I .l‘-‘l.l-\.l- Lol ol e DLl
ol L O i o, il |
Center 2.441000000 GHz p
Res BW 1.0 MHz VBW 1.0 MHz off
MER| MODE| TRC| SCL = hd FUMCTIOM FUMCTION WIDTH FUNCTION WALUE
1 IFAEENEITS 384.0 us|(A 013dB] 00000 [ 0000000 L e |
Pl F [ 1 [ ¢t | 666.0 us 646dBm| | 0 00|
3 FXIEREEITS 1.248 ms| (A o828 0 0 |
g [ F [1]¢t] 666.0 us 646dBm| [ 0 00000000 ] Properties >
6 1] - ]
7 ] N |
8 ] ]
9 ] ] More
1 ]
jl? - 1] 1 10of2
12 I I [ |

(7]

International Standards Laboratory

Report Number: ISL-12LR100FCB



-50 of 63-

ﬁ%ﬂ&ﬁfv‘kﬁmuj

smational Standards Laboratory

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

SEMSEIMNT| ALIGN AT

Avy .Type: Log-Pwr

Trig: Free Run
Atten: 20 dB

PHO: Wide -—»—
IFGain:Low

AMKr3 2.501 ms

Ref Offset 10 dB 0.00 dBj

Ref 20.00 dBm

10 dBidiv
Log

MKR| MODE| TRC| SCL FUMCTION FUNCTION YaLUE

1 mnn——
II___
| t |

[ t |

I

FUMCTION WIDTH

2,501 ms googl [ 000000 00|
1.371 ms 643dBm | 000 00000000000 |

OO~ ot N

Marker

Select Marker

w
b

Normal

Delta

Fixed[>

ofr

Properties >

=
5
3 |

10f2

|

SEMSE:IMT]| ALIGM S8UTC

Avg Type: Log-Pwr

Marker 3 A 3 73000 ms

PNO: Wide —+— 17ig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 10 dB
Ref 20.00 dBm

MER| MODE| TRC| SCL FUNCTIOM FUMCTION WIDTH FUNCTION %ALUE

(A2 (1]t [N 2.860 ms -0 LY =1 I R R
_mmm; 638dBm| [ 0 000000000 ]

OO~ AWM

Marker

Select Marker

w
v

Normal

o
),
=
a

Fixed[>

Ooff

Properties»

=
=)
a|

10of2

J

International Standards Laboratory Report Number:

ISL-12LR100FCB



SNNEETARAD -51 of 63- FCC ID: XDULE40-D2
IC: 8456A-LE4D2

GFSK Mode: High Channel
DH1
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12.20dB Bandwidth & 99% Bandwidth

12.1. Standard Applicable:

According to 815.247(a)(1),and RSS210 A8.1(b) friemuency hopping systems operating in the
2400MHz-2483.5 MHz no limit for 20dB bandwidth.

12.2. Measurement Equipment Used:
Refer to section 6.2 for detalils.

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

12.4. Measurement Procedure:
1. Place the EUT on the table and set it in transngtthode.

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

3. Set the spectrum analyzer as RBW=10KHz (1 % of Baittl.), Span= 3MHz, Sweep=auto
4. Mark the peak frequency and —20dB (upper and lofreguency.

5. Repeat above procedures until all frequency medsuees complete.
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12.5. Measurement Result:

-54 of 63-

FCC ID: XDULE40-D2

IC: 8456A-LE4D2

GFSK Mode
CH 20dB Bandwidth 99% Bandwidth
(kHz) (kHz)
Lower 891.7 798.35
Mid 882.0 811.72
Higher 886.4 827.93
II1/4 DQPSK
Mode
CH 20dB Bandwidth 2/3 20dB Bandwidth| 99% Bandwidth
(MH2z) (MH2z) (MH2z)
Lower 1.282 0.855 1.163
Mid 1.26 0.840 1.159
Higher 1.276 0.851 1.165
8DPSK Mode
CH 20dB Bandwidth 2/3 20dB Bandwidth| 99% Bandwidth
(MH2z) (MH2z) (MHz)
Lower 1.293 0.862 1.191
Mid 1.282 0.855 1.194
Higher 1.294 0.863 1.199

Note: Refer to next page for plots.
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GFSK Mode
99% & 20dB Bandwidth Test Data CH-Low

Agilent Spectrum Analyzer - Occupied BW
e e e e : ALIGM AUTO 11:11:36 AM U118, 2012
VBW 320.000 kHz Center Freq: 2.402000000 GHz Radio Std: None BW
) Trig: Free Run Avg|Heold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS Res BW
10.000 kHz

Ref Offset 10 dB
Ref 9.00 dBm

Filter Type'
Center 2.402 GHz Gaussian
#Res BW 10 kHz #VYBW 30 kHz .

Occupied Bandwidth Total Power
798.356 kHz
Transmit Freq Error 25467 kHz OBW Power
x dB Bandwidth 891.7 kHz x dB -20.00 dB

MSG STATUS

99% & 20dB Bandwidth Test Data CH-Mid

Agilent Spectrum Analyzer - Occupied BW

QN eV e B o o 0 O | | ; ALTGN AUTO 11:13:11 AM 0l 19, 2012
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Tracel/Detector

v Trig: Free Run Avg|Heold:>10/10

L J
#IFGain:Low ™ #Atten: 10 dB Radio Device: BTS

Ref Offset 10 dB
Ref 9.00 dBm
Clear Write
B
Average
]
Max Hold
e
Center 2.441 GHz Min Hold
#Res BW 10 kHz #VBW 30 kHz ——
| s |
Occupied Bandwidth Total Power 6.46 dBm Detector
Average
811.72 kHz Man

Transmit Freq Error 26.853 kHz OBW Power 99.00 %
x dB Bandwidth 882.0 kHz xdB -20.00 dB
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99% & 20dB Bandwidth Test Data CH-High

Agilent Spectrum Analyzer - Occupied BW
S DG e e : ALIGM AUTO 11:14:26 AM U118, 2012

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Trace/Detector
e Trig: Free Run Avg|Heold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 10 dB
Ref 9.00 dBm
Clear Write
s
Average
B
Max Hold
e |
Center 2.48 GHz Min Hold
#Res BW 10 kHz #/BW 30 kHz
|EE————— |
Occupied Bandwidth Total Power . Eetecto:
\verage
827.93 kHz Man

Transmit Freq Error 27.933 kHz OBW Power
x dB Bandwidth 886.4 kHz x dB -20.00 dB

msG .1 Alignment Completed
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I /4 DQPSKMode
99% & 20dB Bandwidth Test Data CH-Low

Agilent Spectrum Analyzer - Occupied BW
S DG e e : ALIGM AUTO 11:16:24 AN U118, 2012

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Trace/Detector
) Trig: Free Run Avg|Heold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 10 dB
Ref 9.00 dBm

Clear Write

Average

Max Hold

Center 2.402 GHz Min Hold

#Res BW 30 kHz #VBW 100 kHz Sweep 4.133 ms

Occupied Bandwidth Total Power 8.78 dBm Detector
Average P
1.1631 MHz Auto

Man
Transmit Freq Error 30.263 kHz OBW Power 99.00 %
x dB Bandwidth 1.282 MHz x dB -20.00 dB

99% & 20dB Bandwidth Test Data CH-Mid

Agilent Spectrum Analyzer - Occupied BW

QN eV e B o o 0 O | | ; ALTGN AUTO 11:17:59 AM 10l 19, 2012

Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Trace/Detector

G Trig: Free Run Avg|Heold:>10/10
#Atten: 10 dB

#IFGain:Low Radio Device: BTS

Ref Offset 10 dB
Ref 9.00 dEBm

Clear Write

Average

Max Hold

Min Hold

#VBW 100 kHz

Occupied Bandwidth Total Power . Detector
Average
1.1592 MHz Man
Transmit Freq Error 33.400 kHz OBW Power
x dB Bandwidth 1.260 MHz xdB -20.00 dB

uto
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IC: 8456A-LE4D2

99% & 20dB Bandwidth Test Data CH-High

Agilent Spectrum Analyzer - Occupied BW

e e e : ALIGN AUTO 11:25:25 AM Jul 19, 2012

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Trace/Detector
e Trig: Free Run Avg|Heold:>10/10

#IFGain:Low #Atten: 10 dB

Radio Device: BTS

Ref Offset 10 dB
Ref 9.00 dBm
Clear Write
[ i
Average
[
Max Hold
s g
Center 2.48 GHz Span 3 MHz Min Hold
#Res BW 30 kHz #VBW 100 kHz Sweep 4.133 ms
|EE————— |
Occupied Bandwidth Total Power . Detector
Average P
1.1655 MHz Man

Transmit Freq Error 33.959 kHz OBW Power
x dB Bandwidth 1.276 MHz x dB -20.00 dB
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8DPSK Mode
99% & 20dB Bandwidth Test Data CH-Low

Agilent Spectrum Analyzer - Occupied BW

e e e : ALIGN AUTO 11:29:39 AM Jul 19, 2012

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Trace/Detector
e Trig: Free Run Avg|Heold:>10/10

#IFGain:Low #Atten: 10 dB

Radio Device: BTS

Ref Offset 10 dB
Ref 9.00 dBm

Clear Write

Average

Max Hold

Center 2.402 GHz Min Hold

#Res BW 30 kHz #VBW 100 kHz Sweep 4.133 ms

Occupied Bandwidth Total Power 8.61 dBm Detector

Average P
1.1919 MHz

Transmit Freq Error 19.034 kHz OBW Power 99.00 %

x dB Bandwidth 1.293 MHz x dB -20.00 dB

99% & 20dB Bandwidth Test Data CH-Mid

Agilent Spectrum Analyzer - Occupied BW

QN eV e B o o 0 O | | ; ALTGN AUTO 11:33:56 AM 0l 19, 2012
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Tracel/Detector

i, Trig:Free Run Avg|Heold:>10/10
()
#IFGain:Low #Atten: 10 dB

Radio Device: BTS

Ref Offset 10 dB
Ref 9.00 dEBm

Clear Write

Average

Max Hold

Min Hold

#VBW 100 kHz

Occupied Bandwidth Total Power . Detector

Average
1.1943 MHz

Transmit Freq Error 21.892 kHz OBW Power

x dB Bandwidth 1.282 MHz x dB -20.00 dB
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99% & 20dB Bandwidth Test Data CH-High

Agilent Spectrum Analyzer - Occupied BW

-. - = - i : ALTGH ALTO 11:34:54 AM U118, 2012
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Trace/Detector
1 Trig:Free Run Avg|Heold:>10/10

#IFGain:Low ™ #Atten: 10 4B Radio Device: BTS

Ref Offset 10 dB
Ref 9.00 dBm
Clear Write
[ i
Average
[
Max Hold
s g
Center 2.48 GHz Span 3 MHz Min Hold
#Res BW 30 kHz #VBW 100 kHz Sweep 4.133 ms
|EE————— |
Occupied Bandwidth Total Power . Detector
Average P
1.1991 MHz Man

Transmit Freq Error 24.232 kHz OBW Power
x dB Bandwidth 1.294 MHz x dB -20.00 dB
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13. ANTENNA REQUIREMENT

13.1. Standard Applicable:

According to 815.203, an intentional radiator shaldesigned to ensure that no antenna other than
furnished by the responsible party shall be usda the device.

And according to 815.246(1), if transmitting antesof directional gain greater than 6dBi are used
the power shall be reduced by the amount in dBtttieatlirectional gain of the antenna exceeds 6
dBi.

According to RSS-GEN 7.1.4, a transmitter can telygold or operated with antennas with which it
was certified. A transmitter may be certified witliltiple antenna types. An antenna type comprises
antennas having similar in-band and out-of-banétiat patterns. Testing shall be performed using
the highest-gain antenna of each combination néirgtter and antenna type for which certification

is being sought, with the transmitter output posedrat the maximum level. Any antenna of the same
type and having equal or lesser gain as an antkahbhad been successfully tested for certification
with the transmitter, will also be considered diedi with the transmitter, and may be used and matr-
keted with the transmitter. The manufacturer shallde with the application for certification atli

of acceptable antenna types to be used with therter.

When a measurement at the antenna connector isaudetermine RF output power, the effective
gain of the device's antenna shall be stated, lmasettasurement or on data from the antenna man-
ufacturer. Any antenna gain in excess of 6 dBig@&tove isotropic gain) shall be added to the
measured RF output power before using the powdslspecified in RSS-210 or RSS-310 for de-
vices of RF output powers of 10 milliwatts or lessr devices of output powers greater than 10 mil-
liwatts, except devices subject to RSS-210 Ann@x&quency Hopping and Digital Modulation
Systems Operating in the 902-928 MHz, 2400-2488&, and 5725-5850 MHz Bands) or
RSS-210 Annex 9 (Local Area Network Devices), titaltantenna gain shall be added to the meas-
ured RF output power before using the specifiedgodwwits. For devices subject to RSS-210 Annex
8 or Annex 9, the antenna gain shall not be added.

13.2. Antenna Connected Construction:

The directional gains of antenna used for trangmgiis 2dBi, and the antenna connector is de-
signed with permanent attachment and no considerafireplacement. Please see EUT photo
for details.
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14.RF EXPOSURE (MPE)

14.1. 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 *(18071) 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 deidequal to or less than 5 W.
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14.2. Result:
The Measured Max. peak output power is 10.08dBni&BinW) refer to section 6.5.

MPE Prediction

Prediction of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Editiofr@L
S=PGl4r R?

Where: S = Power density

P = Power input to antenna
G = Power gain of the antenna in the directiomt#rest relative to an isotropic radiator

R = Distance to the center of radiation of the rambe

Maximum Peak output power at antenna input termbilol (dBm)
Maximum Peak output power at antenna input termit2l61827535 (mw)
Duty cycle} 100 (%)
Maximum Pav [ 12.61827535mw)
Antenna gain (typical)): 2 (dBi)
Maximum antenna gaip: 1.5848931Q3umeric
Prediction distance: 20 (cm)
Prediction frequency: 2402 (MHz)
MPE limit for uncontrolled exposure at predictidn (mW/cm2
Power density at predication frequency at 20 (€n039806 |(mw/cm”2

The predicted power density level at 20 cm is 09803W/cn?. This is below the uncon-
trolled exposure limit of 1 mW/ chrat 2402MHz.
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