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VERIFICATION OF COMPLIANCE
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1. GENERAL INFORMATION

1.1. Product Description

General:

Product Name Bluetooth Speaker

Brand Name GDMALL

Model Name BT1000

Model Difference N/A

Power Supply 3.7V dc from Li-ion Battery or 5V dc from USB Port
Bluetooth:

Frequency Range: 2402 — 2480MHz

Bluetooth Version: V2.1 + EDR (GFSK + 7 /4DQPSK + 8DPSK)

Channel number: 79 channels

Modulation type: Frequency Hopping Spread Spectrum

Transmit Power: 6.03 dBm

Dwell Time: <=0.4s

Operating Mode: Point-to-Point

Antenna Designation: Printed Antenna 0.22 dBi.

The EUT is compliance with Bluetooth 2.1 + EDR Standard.

International Standards Laboratory Report Number: ISL-12LR051FC
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1.5.
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Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: O6TGDMALLBT1000 filing to
comply with Section 15.247 of the FCC Part 15C, Subpart C Rules.

Test Methodology
Both conducted and radiated testing were performed according to the procedures in ANSI
C63.4 (2003). Radiated testing was performed at an antenna to EUT distance 3 meters.

Tested in accordance with FCC Public Notice DA 00-705

Test Facility

The measurement facilities used to collect the 3m Radiated Emission and AC power line

conducted data are located on the address of International Standards Laboratory
<Lung-Tan LAB> No. 120, Lane 180, San Ho Tsuen, Hsin Ho Rd., Lung-Tan Hsiang, Tao Yuan
County 325, Taiwan which are constructed and calibrated to meet the FCC requirements in
documents ANSI C63.4: 2003. FCC Registration Number is: TW1036, Canada Registration
Number: 4067B-3.

Special Accessories

Not available for this EUT intended for grant.

Equipment Modifications
Not available for this EUT intended for grant.

International Standards Laboratory Report Number: ISL-12LR051FC
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2. SYSTEM TEST CONFIGURATION

2.1. EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emission
characteristics in a continuous normal application.

2.2. EUT Exercise
The EUT (Transmitter) was tested with a test program to fix the Tx/RX frequency that was for

the purpose of the measurements. For more information please see test data and APPENDIX 1
for set-up photographs.

2.3. Test Procedure
2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. According to the
requirements in Section 7, 13 of ANSI C63.4-2003. Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz using CISPR Quasi-Peak
and Average detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. The turn table
shall rotate 360 degrees to determine the position of maximum emission level. EUT is set
3m away from the receiving antenna which varied from 1m to 4m to find out the highest
emission. And also, each emission was to be maximized by changing the polarization of
receiving antenna both horizontal and vertical. In order to find out the max. emission, the
relative positions of this hand-held transmitter (EUT) was rotated through three orthogonal
axes and measurement procedures for electric field radiated emissions above 1 GHz the
EUT measurement is to be made “while keeping the antenna in the ‘cone of radiation’
from that area and pointed at the area both in azimuth and elevation, with polarization
oriented for maximum response.” is still within the 3dB illumination BW of the measure-

ment antenna. according to the requirements in Section 8 and 13 of ANSI C63.4-2003 and
DA 00-705.

International Standards Laboratory Report Number: ISL-12LR051FC
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FCC ID: O6TGDMALLBT1000

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

Notebook

EUT

Table 2-1 Equipment Used in Tested System

Model
Item Equipment Mrf/Brand name Series No Data Cable | Power Cable
Latitude ] .
1 Notebook DELL NB N/A Shield Non-shield
D620
2 Test Software CSR Bluesuit N/A N/A N/A

International Standards Laboratory

Report Number: ISL-12LR051FC
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3. SUMMARY OF TEST RESULTS

FCC ID: O6TGDMALLBT1000

FCC Rules Description Of Test Result
815.207(a) AC Power line Conducted Emission N/A
815.247(b)(1) Peak Output Power Compliant
100 KHz Bandwidth Of _
815.247(d) Compliant
Frequency Band Edges
§15.247(c) Spurious Emission Compliant
§15.247(a)(1) Frequency Separation Compliant
815.247(a)(1)(iii) Number of hopping frequency Compliant
815.247(a)(1)(i1) Time of Occupancy Compliant
§15.247 Peak Power Density Compliant
20dB Bandwidth _
815.247(a)(1) Compliant
§15.203, §15.247(c) Antenna Requirement Compliant

4. DESCRIPTION OF TEST MODES

The EUT has been tested under operating condition.

Test program used to control the EUT for staying in continuous transmitting and receiving

mode is programmed.

Channel low (2402MHz) ~ mid (2441MHz) and high (2480MHz) with highest data rate are

chosen for full testing.

International Standards Laboratory

Report Number: ISL-12LR051FC
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5. AC POWER LINE CONDUCTED EMISSION TEST

5.1. Standard Applicable:
According to 815.207, frequency range within 150KHz to 30MHz shall not exceed the Limit table as
below.

Limits
Frequency range dB(uVv)
MHz Quasi-peak Average
0.1510 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 transition frequencies
2.The limit decreases linearly with the logarithm of the 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.
Condlg'bolg 03-1 | \WOKEN CFD 300-NL Conduction 0-1 | 06/27/2011 | 06/27/2012
. ROHDE &
EMI Receiver 12 | oo ESCI 100804 06/25/2011 | 06/25/2012
LISN 07 FCCine, | FOHISTESO-A00-4 1 7040 06/02/2011 | 06/02/2012
LISN 08 FCC FCC'L'S'\l'SO'ZS'Z‘O 07039 06/25/2011 | 06/25/2012

5.3. EUT Setup:
1. The conducted emission tests were performed in the test site, using the setup in accordance
with the ANSI C63.4-2003.

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

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

International Standards Laboratory Report Number: ISL-12LR051FC
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5.4. Measurement Procedure:
1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
3. Repeat above procedures until all frequency measured were complete.

5.5. Measurement Result:

N/A, The power supply is 3.7V dc from Li-ion Battery or 5V dc from USB Port.

International Standards Laboratory Report Number: ISL-12LR051FC
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Operation Mode:

Operation Mode [Test Date:  |2012/04/19

Test By:

Dino

aso

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: 2012/4/19 Operator: LAKE CHENG
100.0 dBuv
aF: —
i AVG:
80
70
50
\ I
50 = |
3
a0 X2 4 £
5
30
20
10
0.0 MHz
0.150 0.5 5 30.00
Site Conduction 04 Phase: L7 Temperature: 26 °C
Condition : CISPR22 Class B Conduction Hurmidity: 54 7%
Reading_Level Correct Measurement Limnit Margin
No. Freq. (dBuv) Factor (dBuVv) (dBuv) (dB)
MHz Peak QP AVG dB peak QP AVG P/C AVG P/Q AVG  P/F Comment
1 0.1800 4013 38.54 24.81 0.07 4020 38.61 2488 64.04 54.04 -2543 -29.16
2 0.2460 39.06 32.65 23.18 007 23913 3272 2325 61.89 51.89 -29.17 -28.64
3 0.4260 40.22 36.72 30.82 0.07 4029 2679 2089 57.33 47.33 -2054 -16.44
4 0.9820 37.08 34.61 30.12 0.07 3715 3468 3019 56.00 46.00 -21.32 -15.81
5 45100 3311 2669 18.84 014 3325 2683 1898 56.00 46.00 -29.17 -27.02
6 * 15.8700 38.28 36.94 3433 023 23851 3717 3456 60.00 50.00 -2283 -1544

*:Maximum data

International Standards Laboratory

%x:Over limit

l:over margin
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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

100.0 dBuV

Date: 2012/4/19

Operator:LAKE CHENG

70

50

40

30

20

10

QPr: —
AVG:

rs,

0.0 MHz
0.150 0.5 5 30.00
Site Conduction 04 Phase: Temperaturs: 26 °C
Condition : CISPR22 Class B Conduction Humidity: 54 %
Reading_Level Correct Measurement Lirnit Margin
Na. Freq. (dBuv) Factor (dBuV) (dBuv) (dB)
MHz Peak QR AVG dB peak QP AVG PG AVG PIQ AVG  P/F Comment
1 0.1780 4239 38.13 24.50 008 4247 3821 2458 6458 54.38 -2637 -30.00
0.2060 40.17 3262 21.68 007 4024 3269 21.75 63.37 53.37 -3068 -31.62
0.4300 40.01 36.47 3067 007 4008 3654 3074 5725 47.25 -2071 -16.51
4* 09780 37.70 3493 2078 007 3777 3500 2985 5600 46.00 -21.00 -16.15
46660 33.35 28.06 18.60 014 3369 2820 1874 36.00 46.00 -27.80 -27.26
6 157380 39.69 36.09 32.12 023 3992 3632 3235 6000 5000 -2368 -17.65
"Maximumdata  x:Overlimit lover margin

International Standards Laboratory

Report Number: ISL-12LR051FC
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6. PEAKOUTPUT POWER MEASUREMENT

6.1. Standard Applicable:

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

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 04/22/2012 | 04/21/2013
Power Sensor 05 Anritsu MA2411B 34NKF50 04/22/2012 | 04/21/2013
Spectrum Analyzer 19 R&S FSP40 100116 10/18/2011 | 10/18/2012
Spectrum Analyzer Agilent N9030A MY51360021 | 03/11/2012 | 03/10/2013
Temperature Chamber KSON THS-B4H100 2287 03/03/2012 | 03/03/2013
DC Power supply ABM 51850 N/A 06/17/2011 | 06/16/2012
6.3. .Test Set-up:
PC
EUT
SPA

6.4. Measurement Procedure:

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to
the power meter or spectrum. (Channel power function, RBW= 1MHz (1 % of Bandwidth.) for
BDR mode; 1.5MHz(1 % of Bandwidth.) for EDR mode, VBW = 3MHz(1 % of Bandwidth.) for

BDR mode /5MHz(1 % of Bandwidth.) for EDR mode)

3. Record the max. reading.

4. Repeat above procedures until all frequency measured were complete.

International Standards Laboratory
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FCC ID: O6TGDMALLBT1000

BDR Mode
. Output Output .
Fr(el\c/llllfzr;cy Read(ldné]rrli)ower Cable Loss Power Power L({/r\r/])lt
(dBm) (W)
2402.00 6.03 0.00 6.03 0.00401 1
2441.00 5.05 0.00 5.05 0.00320 1
2480.00 3.85 0.00 3.85 0.00243 1
EDR 2M Mode
. Output Output -
Fr(el\(jllﬁzn)cy Rea%ngrs)ower Cable Loss Power Power L({/r\r/])lt
(dBm) (W)
2402.00 5.00 0.00 5.00 0.00317 1
2441.00 3.99 0.00 3.99 0.00251 1
2480.00 2.65 0.00 2.65 0.00184 1
EDR 3M Mode
. Output Output .
Fr(el\(jllljjzr;cy Reaoéldné;nlj)ower Cable Loss Power Power I‘(w)'t
(dBm) (W)
2402.00 5.24 0.00 5.24 0.00334 1
2441.00 4.17 0.00 4.17 0.00261
2480.00 2.88 0.00 2.88 0.00194

offset: 9.5dB

Note: Refer to next page for plots.

International Standards Laboratory
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Peak Power Output Data Plot (CH Low) (BDR mode)

Agilent Spectrum Analyzer - Swept SA
d RL | FF [50%  DC | | | SENSE:INT] | ALIGNAUTD  [D7:32:26 PMApr 18, 2012
Marker 1 2.401970000000 GHz ! Avyg Type: Log-Pwr
PNO: Wide Trig: Free Run Avg|Hold> 1004100

IFGain:Low #Atten: 30 dB

Peak Search

Mkr1 2.401 97 GHz Next Peak
RS, I 0197 GHz

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.402000 GHz Span 10.00 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.00 ms (1001 pts) %
E STATUS

Peak Power Output Data Plot (CH Mid) (BDR mode)

Agilent Spectrum Analyzer - Swept SA

0 RL | RF [50&  DC | | | SEMSE:INT| | ALIGMN AUTO |07:26:38 PM Apr 18, 2012

Marker 1 2.440990000000 GHz ) Avg Type: Log-Pwr
PNO: Wide (, ) T1tg:Free Run Avg|Hold:>100/100
IFGain: #Atten: 30 dB

Peak Search

Mkr1 2.440 99 GHz Next Peak
RS, I 4099 GHz

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.441000 GHz Span 10.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.00 ms (1001 pts)

MSG STATUS

International Standards Laboratory Report Number: ISL-12LR0O51FC
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Agilent Spectrum Analyzer - Swept SA
| [ [50%  DC | | SEMSEINT] | ALTGN AUTD
Marker 1 2.479950000000 GHz ! Avyg Type: Log-Pwr
PNO: Wide Trig: Free Run Avg|Hold> 1004100
IFGain:Low #Atten: 30 dB

Peak Search

Ref Offset 9.5 dB Mkr1 2.479 95 GHz Next Pealk

Ref 29.50 dBm ] . ) ) _ _ 3.348 dBm.

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.480000 GHz Span 10.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.00 ms (1001 pts)

MSG

International Standards Laboratory Report Number: ISL-12LR051FC
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Peak Power Output Data Plot (CH Low) (EDR 2M Mode)

Agilent Spectrum Analyzer - Swept SA

d RL | [ [50%  DC | | | SEMSEINT] | ALTGN AUTD

Marker 1 2.402110000000 GHz ! Avyg Type: Log-Pwr
PNO: Wide Trig: Free Run Avg|Hold> 1004100
IFGain:Low #Atten: 30 dB

Peak Search

Mkr1 2.402 11 GHz Next Peak
RS, I 02 17 GHz

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.402000 GHz Span 10.00 MHz
#Res BW 1.5 MHz #VBW 5.0 MHz Sweep 5.00 ms (1001 pts)

MSG STATUS

Peak Power Output Data Plot (CH Mid) (EDR 2M Mode)

Agilent Spectrum Analyzer - Swept SA
d RL | FF [50%  DC | | | SENSE:INT] | ALIGNAUTD  |D7:55:24 PMApr 18, 2012
Marker 1 2.440880000000 GHz _ Avg Type: Log-Pwr
PNO: Wide Trig: Free Run Avg|Hold> 1004100

IFGain:Low #Atten: 30 dB

Peak Search

Mkr1 2.440 88 GHz Next Peak
RS, I 40 83 GHz

‘ Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.441000 GHz Span 10.00 MHz
#Res BW 1.5 MHz #VBW 5.0 MHz Sweep 5.00 ms (1001 pts)

MSG STATUS
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Agilent Spectrum Analyzer - Swept SA
| [ [50%  DC | | SEMSEINT] | ALTGN AUTD
Marker 1 2.479860000000 GHz ! Avyg Type: Log-Pwr
PNO: Wide Trig: Free Run Avg|Hold> 1004100
IFGain:Low #Atten: 30 dB

Peak Search

Ref Offset 9.5 dB Mkr1 2.479 86 GHz Next Pealk

Ref 29.50 dBm ] . ) ) _ _ 2.654 dBm.

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.480000 GHz Span 10.00 MHz
#Res BW 1.5 MHz #VBW 5.0 MHz Sweep 5.00 ms (1001 pts)

MSG
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Peak Power Output Data Plot (CH-Low) (EDR 3M Mode

0 RL | FF [50@  DC | | | SEMSE:INT] | ALTGN AT |07:51:40 PM Apr 18, 2012
Marker 1 2.402050000000 GHz o Avg Type: Log-Pwr
PNO: Wide L, Trig: Free Run Avg|Hold:> 1004100

IFGain:Low #Atten: 30 dB

Peak Search

Mkr1 2.402 05 GHz Next Peak
I, I 02 05 GHz

Next Pk Right

-
|

Next Pk Left

|
|

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.402000 GHz Span 10.00 MHz
#Res BW 1.5 MHz #VBW 5.0 MHz Sweep 5.00 ms (1001 pts)

MSG STATUS

Peak Power Output Data Plot (CH-Mid) (EDR 3M Mode)

Agilent Spectrum Analyzer - Swept SA
d RL | FF [50%  DC | | | SENSE:INT] | ALIGNAUTD  [07:52:32 PMApr 18, 2012
Marker 1 2.441030000000 GHz _ Avg Type: Log-Pwr
PNO: Wide Trig: Free Run Avg|Hold> 1004100

IFGain:Low #Atten: 30 dB

Peak Search

Mkr1 2.441 03 GHz |[ELESLES
e Ref 29.50 aBm | | 141 03 GHz

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More

Center 2.441000 GHz Span 10.00 MHz 10f2
#Res BW 1.5 MHz #VBW 5.0 MHz Sweep 5.00 ms (1001 pts)

MSG STATUS

|
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| SENSE:INT| | ALIGMN AUTO |07:53:28
Avg Type: Log-Pwr TRACE Peak Search

PNO: Wide Ly Trig: Free Run Avg|Hold:>100/100 TYPE
IFGain:Low #Atten: 30 dB DET

Mkr1 2.480 03 GHz NextPeak
Ref 20.50 dBm ) | | S o

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

Center 2.480000 GHz Span 10.00 MHz
#Res BW 1.5 MHz #VBW 5.0 MHz Sweep 5.00 ms (1001 pts)

MSG
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7. 100KHz BANDWIDTH OF BAND EDGES MEASUREMENT

7.1. Standard Applicable:

According to 815.247(d), in any 100 KHz bandwidth outside the frequency bands in which the
spread spectrum intentional radiator in operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20dB below that in the 100KHz bandwidth within the band that
contains the highest level of the desired power, In addition, radiated emissions which fall in the re-
stricted bands, as defined in §15.205(a), must also comply with the radiated emission limits specified
in15.209(a).

7.2. Measurement Equipment Used:

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

7.4. 7.2.2. Radiated emission:

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 19 R&S FSP40 100116 | 10/18/2010| 10/17/2011
Spectrum Analyzer 20 Agilent E4443A |MY48250315| 05/12/2011 | 05/11/2012
Short Dipole antenna Schwarzbeck |\ ag110 NA  |07/17/2011 | 07/16/2012

Mess-Elektronik

Dipole antenna SCHWARZBECK VHAPSHUA NA 07/17/2011 | 07/16/2012
Dipole antenna SCHWARZBECK| UHA9105 NA 07/17/2011 | 07/16/2012
Loop Antenna A.H.SYSTEM SAS-564 294 02/28/2012 | 02/27/2013
Bilog Antenna Schaffner CBL 6111D 22612 | 03/30/2012 | 03/29/2013
Horn antenna(06) EMCO 3117 0006665 | 09/28/2010 | 09/27/2011
Horn antenna(05) Com-power AH-640 100A 01/11/2011 | 01/10/2013
Horn antenna(04) Com-power AH-826 081001 | 05/04/2011 | 05/03/2013
Horn antenna(02) EMCO AH118 0006665 | 02/15/2012 | 02/14/2013
Preamplifier HP 8447F NA 05/04/2011 | 05/03/2012
Preamplifier 15 Agilent 8449B 3008A2471 |02/16/2012 | 02/15/2013
Cable Huber Suhner | Sucoflex 106 NA 02/09/2012 | 02/08/2013
Cable Pacific 8D-FB NA 10/18/2011 | 10/17/2012
Signal Generator R&S SMU200A NA 10/12/2011 | 10/11/2012

International Standards Laboratory
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7.5. Test SET-UP:

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

7.7. Radiated emission:

FCC ID: O6TGDMALLBT1000

(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Turntable

\ | EUT
Spectrum _I:'I_ IOBm
Analyzer

1 !

Imto4m

| |

Ground Plane ____\

Coaxial Cab;e

(B) Radiated Emission Test Set-UP Frequency Over 1 GHz

Turntable . 3m —>

0.8m|1lmto4dm

EUT| |
Test

|:| Receiver

|

G :

round Plane

Coaxial Cable

International Standards Laboratory
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7.8. Measurement Procedure:
Place the EUT on the table and set it in transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

Set center frequency of spectrum analyzer = operating frequency.

Set the spectrum analyzer as RBW=100KHz, VBW=300KHz, Sweep = auto
Mark Peak, 2.390GHz and 2.4835GHz and record the max. level.

Repeat above procedures until all frequency measured were complete.

o g bk~ w

7.9. Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting

the Amplifier Gain and Duty Cycle Correction Factor(if any) 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

7.10. Measurement Result:
Note: Refer to next page spectrum analyzer data chart and tabular data sheets.

International Standards Laboratory Report Number: ISL-12LR051FC



(Worst case BDR Mode)
Band Edges Test Data CH-Low

Agilent Spectrum Analyzer - Swept SA
| SEMSE:IMT|

-27 of 57-

FCCID

| ALIGNAUTC  |07:25:12 P

Trig: Free Run
#Atten: 30 dB

: ——
IFGain:Low

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

Ref Offgset9.5 dB
Ref 29.50 dBm

#VBW 300 kHz

Mkr1 2.403 060 GHz
4.259 dBm|

‘Stop 2.40400 GHz
Sweep 9.00 ms 1 001 pts

KA MODE| TRC SCL =

=
2.403 060 GHz 4.259 dB
(1] f] 2.390 000 GHz 51.206 dBi

FUNCTION FUMNCTION wIDTH FUNCTION YALUE

: O6TGDMALLBT1000

Display

Annotation»|

Title»

Graticule

On Off

Display Line
15.74 dBm

System

Display»
Settings

| SEMSE:INT|

| ALIGH &LUTO

Display Line -16.98 dBm )
PNO: Wide ([, ) Trig: Free Run
IFGain:Low #Atten: 30 dB

Avyg Type: Log-Pwr
Avg|Held:> 1004100

Ref Offset 9.5 dB
Ref 29.50 dBm

Mkr1 2.479 042 GHz
3.020 dBm

Sweep 2.07 ms (1001 pts)

| on

4
5
6
T
8
9
0
1
2

e

FUMCTION FUNCTION wWIDTH FUNCTION YALUE

Display

Annotation»
F—

Title»

Graticule
Off

DisplayLine
-16.98 dBm

System

Display»
Settings

=
7]
[n]
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Radiated Emission: (BDR mode)

-28 of 57-

FCC ID: O6TGDMALLBT1000

Operation Mode TX CH Low Test Date  2012/04/18
Fundamental Frequency 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 | 2390.00 | 57.01 | -11.48 | 4553 74.00 -28.47 Peak VERTICAL
1 | 2390.00 | 5849 | -11.48 | 47.01 74.00 -26.99 Peak | HORIZONTAL
Operation Mode TX CH High Test Date  2012/04/18
Fundamental Frequency 2480 MHz Test By Dino
Temperature 25 C Humidity 60 %
. L Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
2483.50 | 57.33 | -11.25 | 46.08 54.00 -7.92 | Average | VERTICAL
2483.50 | 65.40 | -11.25 | 54.15 74.00 -19.85 Peak VERTICAL
2483.50 | 63.29 | -11.25 | 52.04 54.00 -1.96 | Average | HORIZONTAL
248350 | 72.66 | -11.25 | 6141 74.00 -12.59 Peak | HORIZONTAL
Remark:
1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy
o Field strength limits for frequency above 1000MHz are based on average limits. However,

International Standards Laboratory

Peak mode field strength shall not exceed the average limits specified plus 20dB.

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

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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8. SPURIOUS EMISSION TEST

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

emission limits specified in §15.209(a). And according to §15.33(a)(1), for an intentional radiator op-
erates below 10GHz, the frequency range of measurements: to the tenth harmonic of the highest fun-
damental frequency or to 40GHz, whichever is lower.

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.

8.4. Measurement Procedure:
1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. The turn table shall rotate 360 degrees to determine the position of maximum emission level.

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

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

5. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

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

7. Repeat above procedures until all frequency measured were complete.

International Standards Laboratory Report Number: ISL-12LR051FC
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8.5. Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equation 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 data chart and tabular data sheets.
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Conducted Spurious Emission Measurement Result (worst case: BDR Mode)
Ch Low 30MHz - 3GHz

Agilent Spectrum Analyzer - Swept SA

| SENSE:INT| | ALIGMN AUTO |08:16:32 PM Apr 18, 2012
Avg Type: Log-Pwr
) Trig:Free Run Avg|Hold:>100/100
iy e [l ]
IFGain:Low #Atten: 30 dB

Mkrd 2.4032 0 GHz Annotation»
I I 5.933 dBm —

Display

Ref Offset 95 dB
v Ref 29.50 dBm

Title»
PR |
‘ Graticule
On Off|

|
Display Line
414.07 dBm

l

I
|

1]
o
o
T
o
o
-]
)
1]
I
L]

#VBW 300 kHz

MKR MODE| TRC SCL # A FUNCTION FUNCTION *IDTH FUNCTIOM WALUE

System

Display»
Settings

Ch Low 3GHz - 26.5GHz

Agilent Spectrum Analyzer - Swept SA
| SENSE:INT| | ALIGMN AUTO

Avg Type: Log-Pwr Marker—
Avg|Hold: 15/100
5 i ite e G Mkr1 10.107 GHZ MKESEE
Ref 290.50dBm = 0000000 i ~43.618 dBm|IR—
Mkr— CF Step
|
Mkr— Start
J
Mkr—Stop
Stop 26.00 GHz
Sweep 2.20 s (1001 pts) MKr—RefLvi
MKR MODE| TRC SCL = T FUMCTION FUMCTION 1D TH FUNCTIOM WALLE
N [1]f[ 10107 GHz| -43.618 dBm I
2 I ] ]
3 I
4 I
5 I
6 I
7 1
8 1
9 1
10 ]
11 I
12 [
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| SENSEINT] [ ALIGNAUTO  |05:19:46 PMApr 18, 2012 s

Avg Type: Log-Pwr Display

PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Dffset 9.5 dB

v Ref29.50dBm i I - e

Annotation»

Title»
e |
Graticule

on off
I —

DisplayLine
15.16 dBm

FUNCTION FUNCTION *IDTH FUNCTION WALUE
——_
| 16279GHz[ 40070dBm| [ [ |

o) A B System
Display»
Sefttings

| S_ENSE:INT\ | ALIGNAUTO |
Avg Type: Log-Pwr Marker
., ) Trig:Free Run Avg|Hold: 13/100
PNO: Fast [, ) y b
IFGain:Low | #Atten: 30 dB = I Select Marker..
Ref Offset 9.5 dB 1
Ref 29.50 dBm ) R
Normal
|
Delta
w
Fixed[>
S N
Stop 26.00 GHz
Sweep 2.20 s (1001 pts
P ( pts}) off
MKFR| MODE| TRC| SCL| FUNCTION FUNCTION "D TH FUMNCTION WVALUE
ol N[ f 13 810 GHz 4B 040 dBm| | = |
2 I I e )
3
g Properties»>
6
7 —
g
] More
1‘1’ 10f2
12 I %
IMSG STATUS
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| SENSEINT] | ALIGN AT |D=:23:18 PM Apr 18, 2012 _
Avg Type: Log-Pwr Display
Avg|Held:>100{100

Display Line -16.29 dBm

PNO: Fast () Trig: Free Run
IFGain:L ow #Atten: 30 dB

Annotation»
Ref Dffset 9.5 dB

Ref 20.50dBm = 0000000000000 0= f 1% GBI

Title»
|
Graticule

Oon Off
PR |
DisplayLine
-16.29 dBm

% v FUNCTION | FUNCTION WIDTH FUNCTION VALLIE
2.480 3 GHz 3714dBm| [ 0000 00000000000 |
1.6616 GHz 30079dBm| | 00000 0|
0 | I | System

Display»
Sefttings

| SENSE:INT] I ALIGNAUTD |
Avg Type: Log-Pwr Marker—

7 . 1 Trig:Free Run Avg|Hold: 161100
PNO: Fast L, ) ; 4
IFGain:Low | #Atten: 30 dB ceT [ERTR

MKkr—CF
e

Ref Offset 9.5 dB
Ref 29.50 dBm

Mkr—CF Step

MKkr— Start

Mkr—Stop

Stop 26.00 GHz
Sweep 2.20 s (1001 pts)

FUNCTION FUNCTION wIDTH FUNCTION WALUE

MKr—RefLvl

MKR MODE| TRC SCL

N
[ |

= ki
| f | 14.201 GHz A8145dBm| |
I e ]

N2DOWO~NANEWN

||

=
7l
[}
%]
3
=
[Z)
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Radiated Spurious Emission Measurement Result (below 1GHz) (BDR mode)

Operation Mode TX CH Low Test Date  2012/04/18
Fundamental Frequency 2402MHz Test By Dino
Temperature 25 C Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 47.46 51.44 -16.91 34.53 40.00 -5.47 Peak VERTICAL
2 111.48 49.88 -14.06 35.82 43.50 -7.68 Peak VERTICAL
3 | 257.95 4755 | -12.18 | 35.37 46.00 -10.63 Peak VERTICAL
4 | 387.93 48.73 -9.82 38.91 46.00 -7.09 Peak VERTICAL
5 | 451.95 42.22 -9.21 33.01 46.00 -12.99 Peak VERTICAL
6 | 644.98 38.05 -6.85 31.20 46.00 -14.80 Peak VERTICAL
1 30.97 45.65 -7.66 37.99 40.00 -2.01 Peak | HORIZONTAL
2 106.63 49.33 -14.56 34.77 43.50 -8.73 Peak | HORIZONTAL
3 | 159.98 47.88 | -15.68 | 32.20 43.50 -11.30 Peak | HORIZONTAL
4 | 388.90 44.71 -9.81 34.90 46.00 -11.10 Peak | HORIZONTAL
5 | 515.00 43.16 -8.45 34.71 46.00 -11.29 Peak | HORIZONTAL
6 | 795.33 35.72 -5.47 30.25 46.00 -15.75 Peak | HORIZONTAL
Remark:
1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

International Standards Laboratory

2
3

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

Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made

with an instrument using Peak / QP detector mode.

Measurement result within this frequency range shown * - in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the

field strength is too small to be measured.
The IF bandwidth of SPA between 30MHz to 1GHz was 100KHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode TX CH Mid Test Date  2012/04/18
Fundamental Frequency 2441MHz Test By Dino
Temperature 25 C Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 47.46 45.49 -16.91 28.58 40.00 -11.42 Peak VERTICAL
2 95.96 48.28 -16.24 32.04 43.50 -11.46 Peak VERTICAL
3 111.48 46.97 -14.06 32.91 43.50 -10.59 Peak VERTICAL
4 | 258.92 40.77 | -12.10 | 28.67 46.00 -17.33 Peak VERTICAL
5 | 453.89 39.44 -9.20 30.24 46.00 -15.76 Peak VERTICAL
6 | 517.91 35.06 -8.39 26.67 46.00 -19.33 Peak VERTICAL
1 35.82 38.24 | -10.63 | 27.61 40.00 -12.39 Peak | HORIZONTAL
2 106.63 45.02 -14.56 30.46 43.50 -13.04 Peak | HORIZONTAL
3 143.49 43.89 -14.72 29.17 43.50 -14.33 Peak | HORIZONTAL
4 | 193.93 46.58 | -16.16 | 30.42 43.50 -13.08 Peak | HORIZONTAL
5 | 388.90 37.82 -9.81 28.01 46.00 -17.99 Peak | HORIZONTAL
6 | 905.91 35.16 -4.27 30.89 46.00 -15.11 Peak | HORIZONTAL
Remark:

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

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

3 Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made
with an instrument using Peak / QP detector mode.

4 Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

5 The IF bandwidth of SPA between 30MHz to 1GHz was 100KHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode TX CH High Test Date  2012/04/18
Fundamental Frequency 2480MHz Test By Dino
Temperature 25 C Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
v 95.96 49.87 | -16.24 | 33.63 43.50 -9.87 Peak VERTICAL
2 111.48 45.57 -14.06 31.51 43.50 -11.99 Peak VERTICAL
3 299.66 40.48 -11.76 28.72 46.00 -17.28 Peak VERTICAL
4 | 453.89 40.91 -9.20 31.71 46.00 -14.29 Peak VERTICAL
5 | 518.88 36.19 -8.37 27.82 46.00 -18.18 Peak VERTICAL
6 | 647.89 33.10 -6.82 26.28 46.00 -19.72 Peak VERTICAL
1 35.82 38.43 | -10.63 | 27.80 40.00 -12.20 Peak | HORIZONTAL
2 106.63 43.12 -14.56 28.56 43.50 -14.94 Peak | HORIZONTAL
3 157.07 46.09 -15.52 30.57 43.50 -12.93 Peak | HORIZONTAL
4 | 192.96 46.36 | -16.22 | 30.14 43.50 -13.36 Peak | HORIZONTAL
5 | 453.89 37.67 -9.20 28.47 46.00 -17.53 Peak | HORIZONTAL
6 | 944.71 33.63 -3.64 29.99 46.00 -16.01 Peak | HORIZONTAL
Remark:

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

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

3 Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made
with an instrument using Peak / QP detector mode.

4 Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

5 The IF bandwidth of SPA between 30MHz to 1GHz was 100KHz, VBW=300KHz.

International Standards Laboratory Report Number: ISL-12LR051FC



MEH

Intematior

nal Stan

EF B8

jards Laboratory

-37 of 57-

FCC ID: O6TGDMALLBT1000

Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode TX CH Low Test Date  2012/04/18
Fundamental Frequency 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
1602.00 57.51 -15.02 42.49 74.00 -31.51 Peak VERTICAL
4804.00 54.12 -2.65 51.47 74.00 -22.53 Peak VERTICAL
1602.00 | 65.78 | -15.02 | 50.76 74.00 -23.24 Peak | HORIZONTAL
4804.00 55.32 -2.65 52.67 74.00 -21.33 Peak | HORIZONTAL
Remark:

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

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

3 “F” denotes fundamental frequency; “H” denotes harmonics frequency. “S” denotes spurious
frequency.

4 Measurement of data within this frequency range shown “ - in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

5 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

g Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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MEH F&“Lﬁ B8

International Standards Laboralory

Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode TX CH Mid Test Date  2012/04/18
Fundamental Frequency 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
4882.00 50.45 -2.40 48.05 54.00 -5.95 | Average | VERTICAL
4882.00 56.72 -2.40 54.32 74.00 -19.68 Peak VERTICAL
4882.00 | 51.13 -2.40 48.73 54.00 -5.27 | Average | HORIZONTAL
4882.00 56.46 -2.40 54.06 74.00 -19.94 Peak | HORIZONTAL
Remark:

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

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

3 “F” denotes fundamental frequency; “H” denotes harmonics frequency. “S” denotes spurious
frequency.

4 Measurement of data within this frequency range shown “ - in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

5 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

g Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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MEH F&“Lﬁ B8

International Standards Laboralory

Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode TX CH High Test Date  2012/04/18
Fundamental Frequency 2480 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
4960.00 50.25 -2.13 48.12 54.00 -5.88 | Average | VERTICAL
4960.00 56.62 -2.13 54.49 74.00 -19.51 Peak VERTICAL
4960.00 | 49.60 -2.13 47.47 54.00 -6.53 | Average | HORIZONTAL
4960.00 56.67 -2.13 54.54 74.00 -19.46 Peak | HORIZONTAL
Remark:

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

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

3 “F” denotes fundamental frequency; “H” denotes harmonics frequency. “S” denotes spurious
frequency.

4 Measurement of data within this frequency range shown “ - in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

5 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

g Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 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 systems shall have hopping channel carrier frequen-
cies separated by minimum of 25KHz or the 20dB bandwidth of the hopping channel, whichever 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 transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

3. Set center frequency of spectrum analyzer = middle of hopping channel .
4. Set the spectrum analyzer as RBW=100KHz,VBW=300KHz, Adjust Span to 3MHz.
5. Max hold. Mark 3 Peaks of hopping channel and record the 3 peaks frequency.

9.5. Measurement Result:

Channel separation
(MH2z) Limit Result
>=25KHz or
1 2/3 times 20dB bandwidth PASS

Note: Refer to next page for plots.
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Frequency Separation Test Data

Agilent Spectrum Analyzer - Swept SA
| RF 505 DC |

Marker 1 A 1.002000000 MHz

| ALIGH &LUTO |08:03:29 PM
TRACE

Avyg Type: Log-Pwr
Avg|Held:>100/100 TYPE
DET
Select Marker’

SEMSE:INT|

Trig: Free Run

PHO: Wide )
IFGain:Low #Atten: 30 dB

AMkr1 1.002 MHz
0.208 dB

Ref Offset 9.5 dB
Refl 29.50 dBm

Center 2.441000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.53 ms (1001 pts)

MSG
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10. NUMBER OF HOPPING FREQUENCY

10.1. Standard Applicable:

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

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

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 transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

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

4. Set the spectrum analyzer as RBW=100KHz, VBW=300KHz

5. Max hold, view and count how many channel in the band.

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

FCC ID: O6TGDMALLBT1000

Agilent Spectrum Analyzer - Swept SA

| sEmsEanT] |

ALTGN ST

Avg Type.

PNO: Wide (, ) T1tg:Free Run
IFGain:Low Atten: 30 dB

Ref Offset 95 dB
Ref 29.530 dBm

Start 2.40000 GHz
#Res BW 100 kHz

Avg[Hold=> 1004100

: Leg-Pwr

Stop 2.44150 GHz
Sweep 3.87 ms (1001 pts)

TracelDet

Select Trace’

Clear Write

Trace Average

View/Blank
Trace On

More
10f3

_%

Agilent Spectrum Analyzer - Swept SA

| SEMSE:IMT| |

ALIGH AUTO |11:20:05 AM

Avg Type

PNO: Wide ) Trig: Free Run
IFGain:Low Atten: 30 dB

Ref DOffset 9.5 dB
Ref 29.50 dBm

Stop 2.48350 GHz
Sweep 3.93 ms (1001 pts)

Start 2.44150 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

: Log-Pwr TRACE

Avg|Hold:> 100/100 TPE

DET

Frequency

Auto Tune

Center Freq
2.462500000 GHz

StartFreq
2.441500000 GHz

Stop Freq
2.483500000 GHz

CF Step
4.200000 MHz

ut: Man

o

Freq Offset
0Hz
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11. TIME OF OCCUPANCY (DWELL TIME)

11.1. Standard Applicable:

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

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 transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

3. Set center frequency of spectrum analyzer = operating frequency.
4. Set the spectrum analyzer as RBW / VBW =1MHz, Span = OHz , Adjust Sweep = auto
5. Repeat above procedures until all frequency measured were complete.

11.5. Measurement Result:

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

CHLow DH1timeslot =0.400 (ms) * (1600/2/79) *31.6= 128.00 (ms)
DH3timeslot = 1.655 (ms) * (1600/4/79) *31.6 = 264.80 (ms)
DH5 timeslot =2.878 (ms) * (1600/6/79) * 31.6 = 306.99 (ms)

CHMid DHZLtimeslot =0.400 (ms) * (1600/2/79) * 31.6= 128.00 (ms)
DH3 timeslot = 1.645 (ms) * (1600/4/79) * 31.6 = 263.20 (ms)
DH5 time slot = 2.893 (ms) * (1600/6/79) * 31.6 = 308.59 (ms)
CHHigh DHZLtimeslot =0.402 (ms) * (1600/2/79) *31.6= 128.64 (ms)

DH3timeslot =1.645 (ms) * (1600/4/79) *31.6 = 263.20 (ms)
DH5 timeslot =2.900 (ms) * (1600/6/79) * 31.6 = 309.33 (ms)

Note: Refer to next page for plots.

International Standards Laboratory Report Number: ISL-12LR051FC



MENEERERAS -45 of 57- FCC ID: O6TGDMALLBT1000

| SEMSE:IMNT] | ALIGN AUTO |09:07:45 PM Apr 18, 2012
Avyg Type: Log-Pwr

Marker

PNO: e —»— Trig:Free Run

IFGain:Low #Atten: 30 dB SelectMarkerb

Ref Offset 9.5 dB
Ref 29.50 dBm

| &

Normal

Delta

Fixedl>

ofr

KR MODE| TRC, SCL = N FUMCTION FUNCTION wWIDTH FUNCTION YALUE

|

Properties»

| SEMSE:IMT| | ALIGM AUTO
Avg Type: Log-Pwr

Marker

PNO: Wide ~—+»— I1rig:Free Run
IFGain:Low #Atten: 30 dB

SelectMarker'
AMKr3 2.495 ms

Ref Offset 9.5 dB
iy Ref 29.50 dBm _ _‘ ‘_ _ 7 -0.06 dB
l | | | ' ' '
| |

| &

Normal

o
o
=
a

Fixedl>

Span 0 Hz
Sweep 5.000 ms (1001 pts)

hs FUNCTION FUMNCTION wIDTH FUNCTION YALUE

(¢]

=

Properties»

More
1o0f2

J
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| SEMSE:IMT| | ALIGM AUTO

Avg Type: Log-Pwr

—p— Trig:Free Run

#Atten: 30 dB

Ref Offgset9.5 dB
Ref 29.50 dBm

]
i
|

I

.

#VBW 1.0 MHz

MER| MODE| TRC, SCL =
(W A2 | 1] A
2 | 384.2us]
3
4 | 3842 s
5 ]
6 ]
7 ]
8 ]
9 ]
10 ]
11 ]
|

FUNCTION YALUE

FCC ID: O6TGDMALLBT1000

Marker

SelectMarker'

Normal

Delta

Fixedl>

Ooff

Properties»

More
1o0f2

J

i RL RF |

| SEMSE:IMT| | ALIGM AUTO

Marker 3 A 1.25200 ms
PHO: Wide —»—
IFGain:Low

Avg Type: Log-Pwr

Trig: Free Run
#Atten: 30 dB

Ref Offgset9.5 dB
Ref 29.50 dBm

T T T T T ]

AMKr3 1.252 ms
0.19 dB

Span 0 Hz
Sweep 2.000 ms (1001 pts)

o
o
=
a

FUNCTION FUMNCTION wIDTH FUNCTION YALUE

Marker

SelectMarker'

| &

Normal

Fixedl>

(¢]

=

Properties»

More
1o0f2

J
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| SEMSE:IMT| |

ALIGH AUTO

Avg Type: Log-Pwr Marker

& Trig: Free Run
IFGain:Low #Atten: 30 dB Select Marker
»
e AMKr3 2.495 ms 3
Ref 29.50 dBm 0.02 dBJI—
Normal
|
7| Delta
—
I ‘ Fixedl>
I [ I
Span 0 Hz
#VBW 1.0 MHz Sweep 5.000 ms (1001 pts) off
MER| MODE| TRC| SCL X 5 FUMCTION FUMCTION "IDTH FUNCTION ¥ALUE
Ay 1645 ms]| |
C Aa50.us] I
(&)  2.495 ms]| ]
1 1
1 1
1 1
- 1 1
1] 1
] ]

| SEMSE:INT] | ALIGN AT

PHO: Wide ——
IFGain:Low

Avg Type: Log-Pwr Marker

Trig: Free Run
#Atten: 30 dB

Ref Offset 9.5 dB
Ref 29.50 dBm i

Select Markerb

| &

Normal

Delta

Fixedl>

ofr

FUNCTION YALUE

|

Properties»

More
10f2

J
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| SEMSE:IMNT] | ALIGN AUTO |09:11:24 PM Apr 18, 2012
Avyg Type: Log-Pwr

Marker

PHO e —»— Trig:Free Run

IFGain:Low #Atten: 30 dB SelectMarkerb

Ref Offset 9.5 dB
Ref 29.50 dBm

| &

Normal

Delta

Fixedl>

ofr

KR MODE| TRC, SCL = N FUMCTION FUNCTION wWIDTH FUNCTION YALUE

|

Properties»

| SEMSE:IMT| | ALIGM AUTO
Avg Type: Log-Pwr

Marker

PNO: Wide ~—+»— I1rig:Free Run
IFGain:Low #Atten: 30 dB

SelectMarker'

Ref Offset9.5 dB AMKkr3 2.500 ms

Ref 29.50 dBm 0.00 dB

T T T T T T T 1

| &

Normal

o
o
=
a

Fixedl>

(¢]

=

hs FUNCTION FUMNCTION wIDTH FUNCTION YALUE

Properties»

More
1o0f2

J

International Standards Laboratory Report Number: ISL-12LR051FC



7 50 7 35 B P
International Standards Laboralory

DH5

| RFE | 50 G | | | SENSE:INT]|
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FCC ID: O6TGDMALLBT1000

ALIGH AUTO

Marker 3 A 3.75913 ms
P

Avg Type: Log-Pwr

Marker

—p— Trig:Free Run
IFGain:Low #Atten: 30 dB Select Marker
P ) ] | 4
Ref Offset 6.5 dB AMKr3 3.759 ms 3
Ref 20.50.dBm ool
B Normal
- Delta
.|
Fixed>
Center 2.430000000 GHz Span 0 Hz
Res BW 1.0 VIHz #VBW 1.0 MHz Sweep 7.233 ms (1001 pts) off
MER MODE| TRC| SCL = T FUMCTION FUMCTION *IDTH FUMCTION ¥aLUE
(Ao |1 ]¢tftA) 2900 ms[{A =1
)l F [1[t] 4897 us]
Elna (1t {8) 3759 ms]
g | F [1]¢] 4897 us] Properties»
|
6 00|
7 ] e
8 1
9 ] More
]
] lafie
|

J
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12. 20dB Bandwidth

12.1.

Standard Applicable:

According to 815.247(a)(1) for frequency 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 details.

12.3.

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

12.4. Measurement Procedure:

1.
2.

Place the EUT on the table and set it in transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

Set the spectrum analyzer as RBW=10KHz (1 % of Bandwidth.) for BDR mode; 30KHz (1 % of
Bandwidth.) for EDR mode, Span= 3MHz, Sweep= auto

Mark the peak frequency and —20dB (upper and lower) frequency.

Repeat above procedures until all frequency measured were complete.
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12.5. Measurement Result:

20dB Bandwidth

-51 of 57-

FCC ID: O6TGDMALLBT1000

BDR Mode
CH Bandwidth
(MHz)
Lower 0.9647
Mid 0.8977
Higher 0.8924
EDR 2M Mode
CH Bandwidth 2/3 Bandwidth
(MH2) (MH2)
Lower 1.252 0.835
Mid 1.266 0.844
Higher 1.239 0.826
EDR 3M Mode
CH Bandwidth 2/3 Bandwidth
(MHz) (MHz2)
Lower 1.267 0.845
Mid 1.264 0.843
Higher 1.267 0.845

Note: Refer to next page for plots.
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BDR Mode

-52 of 57- FCC ID: O6TGDMALLBT1000

20dB Bandwidth Test Data CH-Low

Agilent Spectrum Analyzer - Occupied BW
|sog DC |

| SEMSE:IMT| | ALIGM AUTO | DB:44:13 PM Apr 18, 2012

Center Freq 2.402000000 GHz e

(-
#IFGain:Low

Center Freq: 2.402000000 GHz
Trig: Free Run
#Atten: 30 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref Offset 9.5 dB
_Ref 20.00 dBm

Center 2.402 GHz
#Res BW 10 kHz

Occupied Bandwidth

903.12 kHz

-14.300 kHz
964.7 kHz

Transmit Freq Error
x dB Bandwidth

MSG

2.401973 GHz
-0.16584 dBm

Center Freq
2.402000000 GHz

CF Step
300.000 kHz

#VBW 30 kHz

Total Power Freq Offset

0Hz
OBW Power

x dB -20.00 dB

STATUS

20dB Bandwidth Test Data CH-Mid

Agilent Spectrum Analyzer - Occupied BW

| SEMSE:IMT| | ALIGM AUTO | D6:45:38 PM Apr 18, 2012

Center Freq 2.441000000 GHz

(-
#IFGain:Low

Center Freq: 2.441000000 GHz
i Trig: Free Run
#Atten: 30 dB

Radio Std: None Frequency
Avg|Hold:>10/10

Radio Device: BTS

Ref Offset 9.5 dB
_Ref 20.00 dBm

Center 2.441 GHz
#Res BW 10 kHz

Occupied Bandwidth
886.18 kHz

-21.001 kHz
897.7 kHz

Transmit Freq Error
x dB Bandwidth

MSG

Center Freq
2.441000000 GHz

CF Step
300.000 kHz

#VBW 30 kHz

Total Power 11.5 dBm

Freq Offset
0Hz

OBW Power
x dB

99.00 %
-20.00 dB

STATUS
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Agilent Spectrum Analyzer - Occupied BW

d RL [50¢  DC | | SENSE:INT] | ALIGNAUTO  |D6:46:23 PMApr 18, 2012
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.47997 GHz
Ref 20.00 dBm | | | | ~ -1.7950 dBm

Center Freq
2.480000000 GHz

CF Step

Center 2.48 GHz ' ' B — Span 3 MHz|H 300.000 h:n::
#Res BW 10 kHz #VBW 30 kHz Sweep 37.07 ms

Occupied Bandwidth Total Power - FreqOffset
886.19 kHz Qi

Transmit Freq Error =-11.751 kHz OBW Power
x dB Bandwidth 892.4 kHz xdB -20.00 dB

MSG STATUS

International Standards Laboratory Report Number: ISL-12LR051FC



HE ) -54 of 57- FCC ID: O6TGDMALLBT1000

2M EDR Mode
20dB Bandwidth Test Data CH-Low

Agilent Spectrum Analyzer - Occupied BW
spe ine | | SEMNSE:INT| | ALIGH AUTD |06:54:01 PR Apr 18, 2012

VBW 100.00 kHz Center Freq: 2.402000000 GHz Radio Std: None
~, 1 Trig:Free Run Avg|Hold:>10/10

#Atten: 30 dB

TracelDetector

Radio Device: BTS

Mkr1 2.401994 GHz

Ref Offset 8.5 dB
_Ref 20.00 dBm__ _ 3.8753 dBm

——
#IFGain:Low

Clear Write

Average

Max Hold

Min Hold

#Res BW 30 kHz #FVBW 100 kHz

Occupied Bandwidth Detector
Average»

1.1819 MHz Auto Man
Transmit Freq Error -19.808 kHz OBW Power
x dB Bandwidth 1.252 MHz x dB -20.00 dB

Total Power

MSG

20dB Bandwidth Test Data CH-Mid

Agilent Spectrum Analyzer - Occupied BW

| 509 D | | SENSE:INT| | ALIGN AUTO |06:56:57 PM Apr 18, 2012
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold:>10/10

[ ]
™ #Atten: 30 dB Radio Device: BTS

Mkr1 2.440991 GHz

Ref Offset 9.6 dB
_Ref 20.00 dBm__ _ ) 2.96:‘7 dBm_

#IFGain:L ow

Center Freq
2.441000000 GHz

CF Step
300.000 kHz

#Res BW. 30 kHz #VBW 100 kHz

QOccupied Bandwidth Total Power

1.1883 MHz
Transmit Freq Error -18.468 kHz OBW Power
x dB Bandwidth 1.266 MHz x dB -20.00 dB

MSG STATUS
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Agilent Spectrum Analyzer - Occupied BW
I RL |

Center Freq 2.480000000 GHz

(
#IFGain:L ow

-55 of 57-

| SENSE:INT| |

ALIGH AUTO

FCC ID: O6TGDMALLBT1000

| 06:57:49 P apr 18, 2012

] Trig: Free Run
RAtten: 30 dB

Center Freq: 2.480000000 GHz2

Radio Std: Nene Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref Dffset 9.5 dB
Ref 20.00 dBm

#Res BW 30 kHz

QOccupied Bandwidth

#VBW 100 kHz

Total Power

1.1860 MHz

Transmit Freq Error
x dB Bandwidth

MSG

-17.875 kHz
1.239 MHz

OBW Power
x dB

2.479991 GHz
1.5934 dBm

Mkr1

Center Freq
2.480000000 GHz

CF Step
300.000 kHz
Man

Freq Offset
0 Hz

-20.00 dB

STATUS
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EDR Mode

20dB Bandwidth Test Data CH-Low

Agilent Spectrum Analyzer - Occupied BW
|sog DC |

-56 of 57-

SEMSE:IMT]| |

FCC ID: O6TGDMALLBT1000

ALTIGH AUTO iD?:DD:SQ PM Apr 18, 2012

Center Freq 2.402000000 GHz

Center Freq: 2.402000000 GHz
o Trig: Free Run
#IFGain:Low #Atten: 30 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref Offset 9.5 dB
_Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1809 MHz

-22.843 kHz
1.267 MHz

Transmit Freq Error
x dB Bandwidth

MSG

2.401994 GHz
3.8255 dBm

Center Freq
2.402000000 GHz

CF Step
300.000 kHz

#VBW 100 kHz

Total Power Freq Offset

0Hz

OBW Power
x dB -20.00 dB

STATUS

20dB Bandwidth Test Data CH-Mid

Agilent Spectrum Analyzer - Occupied BW

SEMSE:IMT]| |

ALTIGH AUTO iD?:Dl:Sﬁ PM Apr 18, 2012

Center Freq 2.441000000 GHz

Center Freq: 2.441000000 GHz
o Trig: Free Run
#IFGain:Low #Atten: 30 dB

Radio Std: None Frequency
Avg|Hold:>10/10

Radio Device: BTS

Ref Offset 9.5 dB
_Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.1886 MHz

-22.622 kHz
1.264 MHz

Transmit Freq Error
x dB Bandwidth

MSG

Mkr1 2.440991 GHz
3.0203 dBm

Center Freq
2.441000000 GHz

CF Step
300.000 kHz

#VBW 100 kHz

Total Power 11.2 dBm

Freq Offset
0Hz

OBW Power 99.00 %
x dB -20.00 dB

STATUS
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Agilent Spectrum Analyzer - Occupied BW
4 RL [502  DC |

Center Freq 2.480000000 GHz

-57 of 57-

| SEMSE:INT| | ALIGH AT

FCC ID: O6TGDMALLBT1000

|07:02:29 PM Apr 18, 2012

] Trig: Free Run
#IFGain:Low

Center Freq: 2.480000000 GHz
Avg|Hold:>10/10
#Atten: 30 dB

Radio Std: Nohe Frequency

Radio Device: BTS

Ref Offset 9.5 dB
"Ref 20.00 dBm

2.479991 GHz
1.7123 dBm

Center Freq
2.480000000 GHz

CF Step
300.000 kHz
Man

Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth
1.1853 MHz

-18.323 kHz
1.267 MHz

Total Power 9.77 dBm

Freq Offset
0 Hz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-20.00 dB

MSG STATUS
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13. ANTENNA REQUIREMENT

13.1. Standard Applicable:
According to 815.203, an intentional radiator shall be designed to ensure that no antenna other than
furnished by the responsible party shall be used with the device.
And according to §15.246(1), if transmitting antennas of directional gain greater than 6dBi are used

the power shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

13.2. Antenna Connected Construction:
The directional gains of antenna used for transmitting is 0.22dBi, and the antenna connector is
designed with permanent attachment and no consideration of replacement. Please see EUT photo
for details.
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