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NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

VERIFICATION OF COMPLIANCE

Applicant: Ningbo Prosound Electronics Co., Ltd
1288 Zhongshan East Road, Fenghua City, 315500, Zhejiang Province, China
Manufacturer: Ningbo Prosound Electronics Co., Ltd

1288 Zhongshan East Road, Fenghua City, 315500, Zhejiang Province, China

Product Description:

AUDIO

Brand Name:

N/A

Model Number:

BTSPK-EG

Serial Model:

BTSPK-MINI, BTSPK-MINI02, BTSPK-MINIO3, BTSPK-MD, BTSPK-MDO02,
BTSPK-MDO03, BTSPK-MINI BLOCK, BTSPK-50, BTSPK-LG, BTSPK-LGO02,
BTSPK-RD, BTSPK-RD02, BTSPK-RD03, BTSPK-MONO, BTSPK-VLG,
BTSPK-VLGO02, BTSPK-VLGO03, BTSPK-XL, BTSPK-X1L02, BTSPK-XLO03,
BTSPK-DOT, BTSPK-FL, BTSPK-GM, BTSPK-WL, BTSPK-LAMPOI1,
BTSPK-LAMPO02, BTSPK-LMAPO3, BTSPK-FLIAMP, BT-MKIT-01,
BTHAMP-01, BTHAMP-02

NOTE: In this report, we choice the model BTSPK-EG to test, and the differences
of them please refer to the Annex A.

File Number:

EN130603007F

Date of Test:

June 17,2013 to July 11,2013

We hereby certify that:

The above equipment was tested by NINGBO EMTEK CO., LTD. The test data, data evaluation,
test procedures, and equipment configurations shown in this report were made in accordance
with the procedures given in ANSI C63.4 (2009) and the energy emitted by the sample EUT
tested as described in this report is in compliance with conducted and radiated emission limits of
FCC Rules Part 15.247.

The test results of this report relate only to the tested sample identified in this report.

Approved By

Aoty sy

Andy.wang/Manager
NINGBO EMTEK CO., LTD.
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NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

1. General Information

1.1 Product Description

Ningbo Prosound Electronics Co., Ltd

Model: BTSPK-EG (referred to as the EUT in this report) The EUT (AUDIO) is an short
range, lower power Device. It is designed by way of utilizing the GFSK, n/4-DQPSK and
8DPSK modulation achieves the system operating.

A major technical descriptions of EUT is described as following:
A). Operation Frequency: 2402-2480MHz

B). Modulation: GFSK, n/4-DQPSK, 8DPSK

C). Number of Channel: 79

D). Channel Space: IMHz

E). BIT Rate of Transmission: 1Mbps, 2Mbps, 3Mbps

F). Antenna Type: Internal PCB antenna

G). Antenna Gain: 0dBi1
H). Power Supply: DC 5V/0.5A, Batery: DC 3.7V

1.2 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2AAHC-BTSPK filing to comply with
Section 15.247 of the FCC Part 15 Subpart C Rules.

1.3 Test Methodology

Both conducted and radiated testing were performed according to the procedures in ANSI
C63.4 (2009). Radiated testing was performed at an antenna to EUT distance 3 meters.

1.4 Special Accessories

Not available for this EUT intended for grant.

1.5 Equipment Modifications

Not available for this EUT intended for grant.
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NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

1.6 Test Facility

Site Description
EMC Lab. . Accredited by FCC, June 14, 2011
The Certificate Registration Number is 463622.

Accredited by Industry Canada, May 2, 2011
The Certificate Registration Number is 46405-9469..

Name of Firm : NINGBO EMTEK CO., LTD.
Site Location : 1F Building 4, 1177#, Lingyun Road, Ningbo National Hi-Tech Zone,
Ningbo, Zhejiang, China

30MHz~26GHz Radiated emission item Subcontracted in Shenzhen Emtek:

EMC Lab. The Certificate Registration Number is 709623.
Name of Firm : SHENZHEN EMTEK CO., LTD.
Site Location : Bldg 69, Majialong Industry Zone, Nanshan District, Shenzhen,

Guangdong, China
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NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

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 Transmitter was operated in the normal operating mode. The Tx frequency was fixed
which was for the purpose of the measurements.

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 13.3 of ANSI C63.4-2009.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 according to the
requirements in Section 13.4 of ANSI C63.4-2009.
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NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

2.4 Limitation

(1) Channel Separation Test
FCC Part 15, Subpart C Section 15.247(a)(1) Frequency hopping systems shall have
hopping channel carrier frequencies separated by a minimum of 25kHz or the 20dB
Bandwidth of the hopping channel, whichever is greater.

Frequency Range (MHz) Limit(kHz)
902-928 >25kHz
2400-2483.5 >25kHz
5725-5850 >25kHz

(2) 20dB Bandwidth

Frequency Limit(kHz)
Range(MHz) Quantity of Hopping Channel 50 25 15 75
902-928 <250 >250 NA NA
2400-2483.5 NA NA >1000 <1000

(3) Quantity of Hopping Channel
FCC Part 15, Subpart C Section 15.247
Limit(Quantity of Hopping Channel)

Frequency 20dB 20dB 20dB 20dB
Range (MHz) bandwidth  bandwidth >250 bandwidth  bandwidth >1M
<250kHz kHz <1MHz Hz
902-928 50 25 NA NA
2400-2483.5 NA NA 75 15
5725-5850 NA NA 75 NA

(4) Time of Occupancy(Dwell Time)
FCC Part 15, Subpart C Section 15.247

LIMIT(rms)
Freq“;‘;g Range  0dB bandwidth band 'defzsokH 20dB bandwidth
(MHz) <250kHz(50Channel) °2MdWidt 2 < 1MHz(75Channel)
25Channel)
902-928 400(20S) 400(10S) NA
2400-2483.5 NA NA 400(309)
5725-5850 NA NA 400(308)

Note: The “()”is all channel’s average time of occupancy.
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NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

(5) Maximum Peak Output Power
FCC Part 15, Subpart C Section 15.247

LIMIT(W)
Frequency Quantity of
Range (MHz) Hopping 50 25 15 75
Channel
902-928 1(30dBm) 0.125(21dBm) NA NA
2400-2483.5 NA NA 0.125(21dBm) 1(30dBm)
5725-5850 NA NA NA 1(30dBm)

(6) Band edge

FCC Partl5, Subpart C Section 15.247, In any 100kHz bandwidth outside the frequency
band in with the spread spectrum intentional radiator is 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,
based on either an RF conducted or a radiated measurement, attenuation below the general
limits specified in section 15.209(a) is not required. In addition, radiated emissions which
fall in the restricted bands, as defined in section 15.205(a), must also comply with the
radiated emission limits specified in section 15.209(a).

Operating . - Limit
Spurious emission . -
Frequency frequency Peak power ration Emission
Range(MHz) to emission(dBc) level(dBuV/m)
902-928 <902 >20 NA
>928 >20 NA
960-1240 NA 54
2400-2483.5 <2400 >20 NA
>2483.5-2500 NA 54
5725-5850 <5350-5460 NA 54
<5725 >20 NA
>5850 >20 NA
(7) Conducted Emission
Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note:

1. The lower limit shall apply at the transition frequencies

2.The limit decreases in line with the logarithm of the frequency in the range of 0.15 to
0.50MHz.
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NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

(8) Radiated Emission
FCC Part 15, Subpart C Section 15.209 limit of radiated emission for frequency below
1000GHz. The emissions from an intentional radiator shall not exceed the field strength
level specified in the following table:

Frequency Field strength Field strength at 3m

(MHz) uV/m Distance(m) dBuV/m
0.009~0.490 2400/F(KHz) 300 /
0.490~1.705 2400/F(KHz) 30 /

1.705~30.0 30 30 /

30-88 100 3 40

88-216 150 3 85

216-960 200 3 46
Above 960 500 3 54

Remark: 1. Emission level in dBuV/m=20 log (uV/m)
2. Measurement was performed at an antenna to the closed point of EUT
distance of meters.

3. Distance extrapolation factor =40log(Specific distance/ test distance)( dB);
Limit line=Specific limits(dBuV) + distance extrapolation factor.

2.5 Configuration of Tested System

EUT
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NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

2.6 Equipment Used in Tested System

Item |[Equipment |Mfr/Brand |[Model/Type No. FCCID Series No. Note
1. AUDIO N/A BTSPK-EG 2AAHC-BTSPK |N/A EUT
2. PC Lenovo ThinkCentre M6100t [N/A EA05545184 |/

3. Mouse Lenovo M-UAE119 N/A LZ10933003P|/

4.  |Keyboard Lenovo LXB-JME7155P N/A 0Co011405 |/
Note:

1 Unless otherwise denoted as EUT in [ Remark ] column, device(s) used in tested system
is a support equipment.

2.7 Description of Test Modes

The EUT (AUDIO) has been tested under normal operating condition. This EUT is a FHSS
system. Pre-scanned tests, were conducted to determine the final configuration from all possible
combinations. We use blue test to control the EUT, Let EUT hopping on and transmit with
highest power, All the modes GFSK, n/4-DQPSK, 8DQPSK have been tested. 79 Channels are
provided by EUT. The 3 channels of lower, medium and higher were chosen for test

Channel Frequency(MHz)
Low channel 2402
Middle channel 2441
High channel 2480
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NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F

FCC ID: 2AAHC-BTSPK

DATE: 07/11/2013

3. Summary of Test Results

FCC Rules Description Of Test Result
FCC Part 15.247(a)(1) Channel Separation Test Compliant
FCC Part 15.247(a)(1) 20dB Bandwidth Compliant
FCC Part 15.247(a)(1) Quantity of Hopping Channel Compliant
FCC Part 15.247(a)(1) Time of Occupancy (Dwell Time) Compliant
FCC Part 15.247(b) Max Peak Output Power Test Compliant
FCC Part 15.247(d) Band Edge Test Compliant
FCC Part 15.207 Conducted Emission Compliant
FCC Part 15.247(d)&15.209 Radiated Emission Compliant
FCC Part 15.247(d) Antenna Port Emission Compliant
FCC Part 15.203&15.247(b) Antenna Requirement Compliant
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NINGBO EMTEK CO., LTD.

REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

4. Conducted Emissions Test

4.1 Measurement Procedure
1.The EUT was placed on a table which is 0.8m above ground plane.

2.Maximum procedure was performed on the three highest emissions to ensure EUT
compliance.

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

4.2 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

T— L.IS.N PC

EUT

4.3 Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MODEL SERIAL LAST
TYPE MFR NUMBER NUMBER |CAL. CALDUE.
Test Receiver  |[Rohde & Schwarz |[ESCI 101108 08/02/2012 |08/01/2013
L.ISN Rohde & Schwarz [ENV216 101193 08/02/2012 |08/01/2013
L.ISN Schwarzbeck NSLK 8126 [8126-462  |08/02/2012 |08/01/2013
Pulse Limiter ~ |MTS-systemtechnik|[IMP-136 %_6013;;5_00 08/02/2012 |08/01/2013

4.4 Measurement Equipment Used

Pass.
Please refer to the following data.
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80.0 dBuv

Charging Mode

40

\
\

Limit1: —_—
Limit2: —_

W fﬁ k i di
Al i Nt R

0.0
0.150 05 [MHz) 5 30.000
Site site #1 Phase: N Temperature: 20
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/60Hz Humidity: 55 %
Mode: Charging
Note:
Reading Correct Measure-
No. Mk. Freq.  Level Factor  ment Limit ~ Over
MHz dBuv dB dBuv dBuy dB Detector Caomment

1 0.3460 28.30  11.00 3930 5906 -19.76 QP

2 0.3460 2230 11.00 3330 4906 -1576 AVG

3 0.6900 2590 11.00 36.90 56.00 -19.10 QP

4 0.6940 13.50 11.00 2450  46.00 -21.50 AVG

5 0.8060 2770 11.00 38.70 56.00 -17.30 QP

6 0.8060 21.80 11.00 32.80 46.00 -13.20 AVG

7 0.9180 26.10  11.00 3710  56.00 -1890 QP

g 0.9180 2210 11.00 3310  46.00 1290 AVG

9 2.4100 2400 11.00 3500 56.00 -21.00 QP

10 2.4100 5.60 11.00 16.60  46.00 -2940 AVG

11 18.0840 30.50 11.00 41.50 60.00 -18.50 QP

12 18.0840 1250 11.00 23.50 50.00 -26.50 AVG
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NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F

FCC ID: 2AAHC-BTSPK

DATE: 07/11/2013

20.0 dBu¥

40

Limit1: —_—
Limit2: —_

_ | .I Thl I, | llu '. B
]j W M Ml"‘l M ! ‘|" i ‘MI _M'lh'r-l-,IMJ‘NhLIM "Vq
| Al v

Limit: (CE)FCC PART 15 class B_QP

Mode: Charging

Power: AC 120Vv/60Hz

Humidity: 55 %

Note:
Reading Correct Measure-
No. Mk.  Freq.  Level Factor  ment Limit  Over
MHz dBuv dB dBuv dBuy dB Detector Comment
1 0.6860 2500 11.00 36.00 56.00 -20.00 QP
2 0.6860 19.30 11.00 30.30 46.00 -15.70 AVG
3 0.8020 28.80 11.00 3980 56.00 168220 QP
4 0.8020 2140 11.00 3240 46.00 -13.60 AVG
5 0.9180 27.00 11.00 38.00 56.00 -18.00 QP
6 * 0.9180 2310 11.00 3410 46.00 -11.90 AVG
7 1.3740 2530 11.00 36.30 56.00 -19.70 QP
8 1.3740 19.90 11.00 30.90  46.00 1510  AVG
9 10.6600 2400 11.00 35.00 60.00 -25.00 QP
10 10.6800 0.40 11.00 11.40 50.00 -38.60 AVG
11 18.0840 2980 11.00 40.80 60.00 -19.20 QP
12 18.0840 13.70  11.00 2470 50.00 -25.30 AVG
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5. Radiated Emission Test

5.1 Measurement Procedure

1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
3. And also, each emission was to be maximized by changing the polarization of receiving antenna

both horizontal and vertical.
4. Repeat above procedures until all frequency measured was complete.

When spectrum scanned from 30 MHz to 1GHz setting resolution bandwidth 100 kHz and video
bandwidth 300kHz. And spectrum scanned above 1GHz setting resolution bandwidth IMHz,
video bandwidth 3MHz.

5.2 Test SET-UP (Block Diagram of Configuration)
(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable 3m ,

EUT
0.8 Test
om Receiver

Ground Plane Coaxial Cable

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

]
e 3m

\ EUT 1m to 4m
Test /'y

Receiver 0.8m j
I 1

| 7
Ground Plane Coaxial Cable

Turntable
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REPORT NO: EN130603007F

FCC ID: 2AAHC-BTSPK

DATE: 07/11/2013

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

3m

Turntable 4m
\ EUT /l | |
/\ Im Spectrum
u 0.8m Amplifie Analyzer
— O y |
5.3 Measurement Equipment Used
Item | Equipment |Manufacturer| Model No. Serial No. Last Cal. Cal.

Interval

. | EMITest | Rohde & ESU | 1302.6005.26 |05/29/2013| 1 Year
Receiver Schwarz

2. | Pre-Amplifier HP 8447D 2944A07999 [05/29/2013| 1 Year
3. | Pre-Amplifier A.H. PAM-0126 1415261 05/29/2013 | 1 Year
4. | Bilog Antenna | Schwarzbeck | VULB9163 142 05/29/2013 | 1 Year
5. | Loop Antenna | Schwarzbeck | FMZB 1519 1519-012 05/29/2013 | 1 Year
6. | Horn Antenna | Schwarzbeck | BBHA 9170 [BBHA9170399 [ 05/29/2013 | 1 Year
7. | Horn Antenna | Schwarzbeck | BBHA 9120 D143 05/29/2013| 1 Year
8. Cable Schwarzbeck AK9513 ACRX1 05/29/2013| 1 Year
0. Cable Rosenberger N/A FP2RX2 05/29/2013| 1 Year
10. Cable Schwarzbeck AK9513 CRPX1 05/29/2013| 1 Year
11. Cable Schwarzbeck AK9513 CRRX2 05/29/2013| 1 Year

5.4

Measurement Result
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Below 1000MHz:

All the modulation modes were tested the data of the worst mode (GFSK) are recorded in the
following pages and all modulation methods do not exceed the limits.

Please refer to the following data.
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REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

GFSK Mode: Low channel

20.0 dBu¥

limit1: —_—
M argin: —_
70

ED

a0

30 . J‘r! .

20

10

u-uauuun 127.00 224.00 321.00 416.00 515.00 612.00 709.00 806.00 1000.00 MH=z
Site site #1 Polarization: Horizental Temperature: 24
Limit: ( RE)FCC PART 15 CLASS B Power: Humidity: 53%
Made: TX (GFSK Mode: Low channel)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuv dBuv dB Detector cm degree  Comment

1 47.0994 1.59 13.97 15.56 40.00 -2444 peak

2 162.1314 13.44 10.48 2392 4350 -19.58 peak

3 191.6667 1227 12.34 24 61 4350 -18.89 peak

4 323.7981 595 15.58 21.53 46.00 -2447 peak

5 * 45218205 876 18.70 27 .46 46.00 -1854 peak

6 527.4360 5.59 19.57 2516 46.00 -2084 peak
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REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

80.0 dBu¥

limit1: —_—
M argin: —_
7o

1]

a0

ol
N

30000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 606.00 100000 MHz
Site site #1 Polarization: Vertical Temperature: 24
Limit: { RE)FCC PART 15 CLASS B FPower: DC 3.7V Humidity: 53 %
Mode: TX (GFSK Mode: Low channel)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freg.  Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuv dBuV dB Detector cm degree  Comment
1 43.9904 1.57 14.09 15.66 4000 -2434 peak
2 103.0610 6.02 13.57 19.59 4350 -2391 peak
3 159.0224 7.55 10.38 17.93 4350 -25567 peak
4 445.0481 243 18.45 20.88 46.00 -25.12 peak
5 5289904 3.95 19.58 2353 46.00 -22.47 peak
6 * 7357372 1.18 2312 24 .30 46.00 -21.70 peak
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GFSK Mode: High channel

an.0 dBu¥

limit1: _
M argin: —_
70

60

al

N N
_I—I

X ¥ M
20 E g
1
10
0.0

30000  127.00 224.00 321.00 418.00 515.00 612.00 709.00 606.00 1000.00 MH=z
Site site #1 Polarization: Vertical Temperature: 24
Limit: ( RE)FCC PART 15 CLASS B Power: DC 3.7V Humidity: 33 %
Mode: TX (GFSK Mode: High channel)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuv dBuv dB Detector cm degree  Comment

1 43.9904 1.57 14.09 15.66 40.00 -2434 peak

2 103.0610 6.02 13.57 19.59 4350 -23.91 peak

3 159.0224 7.55 10.38 17.93 4350 -2557 peak

4 4450481 243 18.45 20.88 4600 -2512 peak

5 5289904 3.95 19.58 2353 46.00 -2247 peak

6 * 7357372 1.18 2312 2430 4600 -21.70 peak
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FCC ID: 2AAHC-BTSPK

DATE: 07/11/2013

70

1]

a0

40

1} dBu¥

Timit1: —_—

Margin: —_—

0 jr!
2 2 g
4 MMAMMW
20 MM
1
10
0.0
30.000  127.00 224.00 321.00 416.00 515.00 612.00 709.00 806.00 1000.00 MH=z
Site site #1 Palarization: Heorizontal Temperature: 24
Limit: { RE)FCC PART 15 CLASS B Power: DC 3.7V Humidity: 53%
Mode: TX (GFSK: High channel)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuv dBuV dB Detector cm degree  Comment
1 47.0994 1.59 13.97 15.56 40.00 -2444 peak
2 162.1314 13.44 1048 2392 4350 -1958 peak
3 191.6667 12.27 12.34 24 61 4350 -18.89 peak
4 323.7981 5.95 15.58 21.53 46.00 -24.47 peak
5 * 45218205 8.76 18.70 2746 46.00 -1854 peak
6 527.4380 559 19.57 2516 46.00 -2084 peak

Page 22 0of 99



NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

GFSK Mode: Middle channel

20.0 dBu¥ /m

limit1- —_—
Marain: —_
70
&0
50
40 _— I
30
4 . 5 MNWW
20 a
10
0.0
J0.000  127.00 224.00 321.00 418.00 515.00 612.00 709.00 606.00 1000.00 MHz
Site site #1 Polarization: Vertical Temperature: 24
Limit: ( RE)FCC PART 15 CLASS B Power: DC 3.7V Humidity: 53 %
Mode: TX (GFSK: Middle channel)
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit Over Height Degree
MHz dBuV dB dBuvim dBuVim dB Detector cm degree  Comment
1 110.8333 6.62 12.89 19.51 4350 -2399 QP
2 165.2404 594 10.59 16.53 4350 -2697 QP
3 3284615 0.71 1575 16.46 4600 -2954 QP
4 494 7917 3.82 18.87 2289 4600 -2331 QP
5 602.0513 0.52 21.02 21.54 46.00 -2446 QP
6 * 7155288 0.97 23.33 2430 46.00 -21.70 QP
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20.0 dBu¥/m

limit1: —_—
Margin: —_

70

(=]

50

40 _,—I—I

30

1 a2 4 2 g
2

20

10

00

30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 HHz
Site site #1 Polarization: Horizontal Temperature: 24
Limit: ( RE)FCC PART 15 CLASS B Power: DC 3.7V Humidity: 53%
Mode: TX (GFSK: Middle channel)
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuV/m  dBuVim  dB Detector cm degree  Comment

1 * 160.5770 14.69 10.43 2512 4350 -1838 QF
2 197.8846 10.42 12.38 2280 4350 -2070 QP
3 417.0673 7.31 17.69 2500 46.00 -21.00 QF
4 452 8205 7.52 18.70 26.22  46.00 -19.78 QP
5
6

541.4263 7.04 19.91 2695 46.00 -19.05 QP
689.1026 3.82 23.02 26.84 46.00 -19.16 QP
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NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F

FCC ID: 2AAHC-BTSPK

DATE: 07/11/2013

Above 1000MHz:
Frequency Range: 1GHz~25GHz Test Date : 06/27/2013
Measured Distance: 3m Temperature : 24 C
Test Result: PASS Humidity : 53%
Test By: Rujianbo
GFSK Mode: Low channel
Freq. Ant.Pol. | Emission Level(dBuV)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4804.00 \% 57.39 43.17 74.00 54.00 -16.61 -10.83
7206.00 \Y 52.21 34.25 74.00 54.00 -21.79 -19.75
9608.00 \% 44.97 33.08 74.00 54.00 -29.03 -20.92
- AV - - - - - -
4804.00 H 51.32 33.25 74.00 54.00 -22.68 -20.75
7206.00 H 51.48 33.44 74.00 54.00 -22.52 -20.56
9608.00 H 51.68 33.87 74.00 54.00 -22.32 -20.13
- H - - - - - -
GFSK Mode: Middle channel
Freq. Ant.Pol. | Emission Level(dBuV)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4882.00 \Y 58.49 43.95 74.00 54.00 -15.51 -10.05
7323.00 \Y 51.86 33.52 74.00 54.00 -22.14 -20.48
9764.00 \Y 45.32 32.74 74.00 54.00 -28.68 -21.26
- \Vi - - - - - -
4882.00 H 58.49 34.95 74.00 54.00 -15.51 -19.05
7323.00 H 51.86 36.52 74.00 54.00 -22.14 -17.48
9764.00 H 45.32 32.74 74.00 54.00 -28.68 -21.26
- H - - - - - -
GFSK Mode: High channel
Freq. Ant.Pol. | Emission Level(dBuV)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4960.00 \Y 57.76 43.81 74.00 54.00 -16.24 -10.19
7440.00 \Y 51.16 34.57 74.00 54.00 -22.84 -19.43
9920.00 \ 44.06 32.19 74.00 54.00 -29.94 -21.81
- N - - - - - -
4960.00 H 52.27 33.54 74.00 54.00 -21.73 -20.46
7440.00 H 52.56 34.27 74.00 54.00 -21.44 -19.73
9920.00 H 50.83 33.31 74.00 54.00 -23.17 -20.69
- H - - - - - -
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REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

1/4-DQPSK Mode: Low channel
Freq. Ant.Pol. | Emission Level(dBuV)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4804.00 \% 58.44 43.15 74.00 54.00 -15.56 -10.85
7206.00 \ 51.86 34.81 74.00 54.00 -22.14 -19.19
9608.00 \% 44.43 33.89 74.00 54.00 -29.57 -20.11
- A4 - - - - - -
4804.00 H 51.94 33.69 74.00 54.00 -22.06 -20.31
7206.00 H 52.56 34.46 74.00 54.00 -21.44 -19.54
9608.00 H 51.78 3431 74.00 54.00 -22.22 -19.69
- H - - - - - -
/4-DQPSK Mode: Middle channel
Freq. Ant.Pol. | Emission Level(dBuV)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4882.00 \4 52.77 42.36 74.00 54.00 -16.23 -11.64
7323.00 \% 53.98 35.48 74.00 54.00 -20.02 -18.52
9764.00 \% 42.98 32.99 74.00 54.00 -31.02 -21.01
- \Y% - - - - - -
4882.00 H 53.55 34.53 74.00 54.00 -20.45 -19.47
7323.00 H 53.31 34.11 74.00 54.00 -20.69 -19.89
9764.00 H 52.99 34.43 74.00 54.00 -21.01 -19.57
- H - - - - - -
n/4-DQPSK Mode: High channel
Freq. Ant.Pol. | Emission Level(dBuV)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4960.00 58.77 43.72 74.00 54.00 -15.23 -10.28
7440.00 \Y 51.45 35.97 74.00 54.00 -22.55 -18.03
9920.00 \% 43.29 31.84 74.00 54.00 -30.71 -22.16
- AV - - - - - -
4960.00 H 53.15 34.78 74.00 54.00 -20.85 -19.22
7440.00 H 52.87 34.51 74.00 54.00 -21.13 -19.49
9920.00 H 50.53 33.33 74.00 54.00 -23.47 -20.67
- H - - - - - -
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REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

8DPSK Mode: Low channel
Freq. Ant.Pol. | Emission Level(dBuV)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4804.00 \4 58.96 42.9 74.00 54.00 -15.04 -11.10
7206.00 \ 51.45 40.02 74.00 54.00 -22.55 -13.98
9608.00 \% 44.05 34.4 74.00 54.00 -29.95 -19.6
- A4 - - - - - -
4804.00 H 52.45 32.64 74.00 54.00 -21.55 -21.36
7206.00 H 52.77 34.25 74.00 54.00 -21.23 -19.75
9608.00 H 51.53 3431 74.00 54.00 -22.47 -19.69
- H - - - - - -
8DPSK Mode: Middle channel
Freq. Ant.Pol. | Emission Level(dBuV)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4882.00 \% 57.39 43.41 74.00 54.00 -16.61 -10.59
7323.00 \4 53.87 40.43 74.00 54.00 -20.13 -13.57
9764.00 \% 46.11 32.88 74.00 54.00 -27.89 -21.12
- \Y% - - - - - -
4882.00 H 51.83 32.2 74 54 -22.17 -21.8
7323.00 H 51.69 33.23 74 54 -22.31 -20.77
9764.00 H 51.43 33.87 74 54 -22.57 -20.13
- H - - - - - -
8DPSK Mode: High channel
Freq. Ant.Pol. | Emission Level(dBuV)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4960.00 \% 60.27 42.84 74 54 -13.73 -11.16
7440.00 \Y 51.98 39.17 74 54 -22.02 -14.83
9920.00 \% 47.02 34.44 74 54 -26.98 -19.56
- vV - - - - - -
4960.00 H 53.6 32.98 74 54 -20.4 -21.02
7440.00 H 51.21 33.21 74 54 -22.79 -20.79
9920.00 H 50.88 33.45 74 54 -23.12 -20.55
- H - - - - - -
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REPORT NO: EN130603007F FCCID: 2AAHC-BTSPK DATE: 07/11/2013
Charging
Freq. Ant.Pol. | Emission Level(dBuV)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+Probe Factor +Cable Loss
(3) Data of measurement 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.
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6. Channel Separation Test

6.1 Measurement Procedure

The EUT was operating in hopping mode or could be controlled its channel. Printed out the test
result from the spectrum by hard copy function.

6.2 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

6.3 Measurement Equipment Used

Na.m 20T Manufacturer Model |Serial Number| Last Cal. | CAL DUE.
Equipment
Spectrum Analyzer |Rohde & Schwarz| ESCI 10017 08/02/2013 | 08/01/2013
6.4 Measurement Results
The following table is the setting of spectrum analyzer.
Attenuation Auto
RB 100KHz
VB 300KHz
Detector Peak
Trace Max hold

Refer to attached data chart.

Page 29 of 99



NINGBO EMTEK CO., LTD.
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Spectrum Detector: PK Test Date : 06/19/2013
Test By: Jary Temperature : 20 C
Test Result: PASS Humidity : 55%
GFSK Mode:
Channel frequency | Separation Read Separation Limit
Test Channel (MHz) Value (kHz) 20dB Down BW(kHz)
Low Channel 2402
Adjacency Chanel 2403 1000.00 >792 kiz
Middle channel 2441
Adjacency Chanel 2440 1000.00 >828 Lz
High Channel 2480
Adjacency Chanel 2479 1000.00 >804 kHiz

n/4-DQPSK Mode

Test Channel Channel frequency | Separation Read Separation Limit
(MHz) Value (kHz) | 2/3 20dB Down BW(kHz)

Adjsceney Chane | 2405 1000.00 816 kiz
Adisceney Chane | 2440 1000.00 808 kH
Adiscency Chans | 2479 1000.00 16Kz
8DPSK Mode:

et Chamel | e S | 21 2045 ow BWaia
Adiscency Chanet | 2403 1000.00 508 iz
Aﬁﬁfc_fyhéiﬁzl gjj(l) 1000.00 >808 kHz
Rdioccney Chanel | 2479 1000.00 804 kiz
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DATE: 07/11/2013

Ref 10 dBm

GFSK Mode: Low channel

*RBW 100 kHz
VBW 300 kHz

*Att 30 dB

SWT 2.5 ms

Delta 2 [T1 ]

0.01 dB
1.000000000 MHz

10 Marker| 1 [T1 ||
| -0} 64 dBm
0 | 2l 402000p0Q GH.
(
v\ h\
B / \/
-20
\\ PS
I-30 \/ \
40 /]
A W .
ot DC
N e
-60
-70
--80
-90
Start 2.4 GHz 500 kHz/ Stop 2.405 GHz
Date: 19.JUN.2013 13:26:08
GFSK Mode: Middle channel
® “RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -0.10 dB
Ref 10 dBm “Att 30 dB SWT 2.5 ms 1.000000000 MHz
10 Marker| 1 [T1 ||
-2| 33 dBm
Lo 2| 440000000 GH.
/—\_/y /\_r:
PR V\ ;_/\
MED | ., / \/ \
--20
PS
--30
I-—40. va / \
\/ vy
308
| 50 4 DpC

-—60:

WL

L-70

--80:

-90

Start 2.438 GHz

Date: 19.JUN.2013 13:28:55

500 kHz/

Stop 2.443 GHz

Page 31 0f 99



NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F

FCC ID: 2AAHC-BTSPK

DATE: 07/11/2013

GFSK Mode: High channel

@ “RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz 0.09 dB
Ref 10 dBm “Att 30 dB SWT 2.5 ms 1.000000000 MHz
10 Marker| 1 [T1 ||
-4} 23 dBm
0. 21479000000 CH.
[ 3
T PK /\—/’\J\ /\_/1;/\
M | ., \\\\ \\\\
I-20
I-30 / \
W A
i \
v VMJnfv\hy“\bAh
I-60
L-70
I-80
-90
Start 2.477 GHz 500 kHz/ Stop 2.482 GHz
Date: 19.JUN.2013 13:31:02

/4-DQPSK Mode: Low channel

@ “RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz 0.02 dB
Ref 10 dBm “Att 30 dB SWT 2.5 ms 1.000000000 MHz
10 Marker|[ 1 [T1 ]|
-2[52 dBm
0. 21402000000 CH.
y
[VIEW,| | _10 //.
|20 / \
|30 / \
|40 o b
r/‘/ \J\w/“\r\\h\
| ol s,
(AT 4
|60
L 70
|80
-90
Start 2.4 GHz 500 kHz/ Stop 2.405 GHz
Date: 19.JUN.2013 13:22:23

PS

3DB
DC

PS

3DB
DC
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FCC ID: 2AAHC-BTSPK

DATE: 07/11/2013

Ref 10 dBm

1/4-DQPSK Mode: Middle channel

“RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -0.10 dB
“Att 30 dB SWT 2.5 ms 1.000000000 MHz

10

Lo

Marker| 1 [T1 ||
-4120 dBm
2| 440000b00 cH

—--10;

M VL

; -

--20,

--30;

~-50

--60:

--70:

—--80:

-90

Date:

Start 2.438 GHz

500 kHz/ Stop 2.443 GHz

19.JUN.2013 13:19:55

Ref 10 dBm

/4-DQPSK Mode: High channel

“RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz 0.04 dB
“Att 30 dB SWT 2.5 ms 1.000000000 MHz

10

0

Marker|[ 1 [T1 ]|
-6(13 dBm
21479000000 CH.

—--10;

A Vi

—--20;

//v”/

—--30;

|-40

--60:

L-70

--80:

-90

Date:

Start 2.477 GHz

500 kHz/ Stop 2.482 GHz

19.JUN.2013 13:17:02

PS

3DB
DC

PS

3DB
DC
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8DPSK Mode: Low channel

PS

@ “RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz 0.05 dB
Ref 10 dBm “Att 30 dB SWT 2.5 ms 1.000000000 MHz
10 Marker| 1 [T1 ||
-2} 55 dBm
0. 21402000000 CH.
y
am VLM
MED | ., //,
-—20. / \
-—30: / \
20—
r// AWV N
Y Al
l-60
=70
-—80:
-90

3DB
DC

Start 2.4 GHz

Date: 19.JUN.2013 13:05:07

500 kHz/

Stop 2.405 GHz

8DPSK Mode: Middle channel

@ *RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -0.21 dB
Ref 10 dBm “Att 30 dB SWT 2.5 ms 1.000000000 MHz
10 Marker| 1 [T1 [
-4l 24 dBm
0. 21440000000 CH.
y
25 AN A W
IVIEW
|-10 S

/

/

)

--60:

L-70

--80

-90

Start 2.438 GHz

Date: 19.JUN.2013 13:09:38

500 kHz/

Stop 2.443 GHz

PS

3DB
DC
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Ref 10 dBm

8DPSK Mode: High channel

*Att 30 dB

*RBW 100 kHz
VBW 300 kHz
SWT 2.5 ms

Delta 2 [T1 ]

1

0.00 dB

-000000000 MHz

10 Marker| 1 [T1 ||
-6}18 dBm
0. 21479000000 CH.
L p
1 PK] /\va
M= | ., M NN
L/ gV wa A
I-20 \\
I-30 \
[ \\_\/'v/ \"J \/«-\
I-60
L-70
I-80
-90
Start 2.477 GHz 500 kHz/ Stop 2.482 GHz

Date: 19.JUN.2013 13:12:26

PS

3DB
DC
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7. Bandwidth Test

7.1 Measurement Procedure

The EUT was operating in hopping mode or could be controlled its channel. Printed out the test
result from the spectrum by hard copy function.

7.2 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

7.3 Measurement Equipment Used

Na.m Ll Manufacturer | Model [Serial Number| Last Cal. | CAL DUE.
Equipment
Spectrum Analyzer |Rohde & Schwarz| ESCI 10017 08/02/2013 | 08/01/2013

7.4 Measurement Results

The following table is the setting of spectrum analyzer.

Attenuation Auto
SPAN 3MHz
RB 30KHz
VB 100KHz
Detector Peak
Trace Max hold
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20dB Bandwidth test data Chart:
Refer to attached data chart.

Spectrum Detector: PK Test Date: 06/19/2013
Test By: Jary Temperature: 20 C
Test Result: PASS Humidity: 55 %
GFSK Mode:
Channel frequency
Channel number (MHz) 20dB Down BW(kHz)
Low channel 2402 792
Middle channel 2441 828
High channel 2480 804
n/4-DQPSK Mode:
Channel frequency
Channel number (MFHz) 20dB Down BW(kHz)
Low channel 2402 1224
Middle channel 2441 1212
High channel 2480 1224
8DPSK Mode:
Channel frequency
Channel number (MHz) 20dB Down BW(kHz)
Low channel 2402 1212
Middle channel 2441 1212
High channel 2480 1206
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GFSK Mode: Low channel

*RBW 30 kHz

Delta 2 [T1 ]

VBW 100 kHz 0.39 dB
Ref 10 dBm “Att 30 dB SWT 5 ms 792.000000000 kHz
10 Marker|[ 1 [T1 ]|
-20}02 dBm
Lo 2| 401580b00 Gu
B
[VIEW I S \/J \l
¢/ \2
B // .\,\q
[ o ,L'/\««/N \\IJ/\\
,Léi\ﬁ —
-—60:
70
—--80:
-90
Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 19.JUN.2013 11:17:41

GFSK Mode: Middle channel

@ “RBW 30 kHz Delta 2 [T1 ]
VBW 100 kHz 0.21 dB
Ref 10 dBm “Att 30 dB SWT 5 ms 828.000000000 kHz
10 Marker| 1 [T1 ||
-21{98 dBm
0. 2. 4405 00 _CH.
/\,\/
0 ¥, W/\,\\f
_20 /j/\/ \i\/\ﬁ
--30:
w0 V}/‘/ \\
/\'\/V N\
t-—60:
t-—70:
--80
-90

Center 2.441 GHz

300 kHz/

Date: 19.JUN.2013 11:21:09

Span 3 MHz

PS

3DB
DC

PS

3DB
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GFSK Mode: High channel

® *RBW 30 kHz Delta 2 [T1 ]
VBW 100 kHz -0.12 dB
Ref 10 dBm “Att 30 dB SWT 5 ms 804 .000000000 kHz
10 Marker| 1 [T1 ||
-24| 05 dBm
0. 2l 479574000 GH.
1 PK| /\/\/\
[VTEW I J \Vﬂu\
|20 ijr;{V —
|30 v\\

A

--60;

—--70:

80

-90

Center 2.48 GHz

300 kHz/

Date: 19.JUN.2013 11:24:26

Span 3 MHz

1/4-DQPSK Mode: Low channel

@ “RBW 30 kHz  Delta 2 [T1 ]
VBW 100 kHz 0.25 dB
Ref 10 dBm “Att 30 dB SWT 5 ms 1.224000000 MHz
10 Marker| 1 [T1 ||
-20}34 dBm
0. 21401352000 CH.
1 PK] {\ / “\/\
MAXH N
L-10 f’\/ﬂ TR
1 2
! \/\\
-20 /J ‘\\
3 / \\
o /\J \”‘/\J//\\I\r
oy ,r\/\/"'/\
-60
+-70
-80
-90

Center 2.402 GHz

300 kHz/

Date: 19.JUN.2013 10:14:24

Span 3 MHz

PS

3DB
DC

PS

3DB
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1/4-DQPSK Mode: Middle channel

*RBW 30 kHz
VBW 100 kHz

Delta

2 [T1 ]
o

.36 dB

Ref 10 dBm “Att 30 dB SWT 5 ms 1.212000000 MHz
10 Marker| 1 [T1

-21}166 dBm
-0 21440352000 GH.

--10:

--20;

Vi M

M

WL

--60;

—--70:

--80:

-90

Date:

Center 2.441 GHz

19.JUN.2013 10:12:52

300 kHz/

Span 3 MHz

n/4-DQPSK Mode: High channel

*RBW 30 kHz
VBW 100 kHz

Delta

2 [T1 ]
0

.27 dB

Ref 10 dBm *Att 30 dB SWT 5 ms 1.224000000 MHz
10 Marker| 1 [T1

-24106 dBm
0 21479346000 GH,

My

| 10 N /\ N
Ay “‘”Mi
N

LW

-—60:

--70:

--80:

-90

Date:

Center 2.48 GHz

19.JUN.2013 10:11:18

300 kHz/

Span 3 MHz

TDF

PS

3DB
AC

PS

3DB
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8DPSK Mode: Low channel

® “RBW 30 kHz  Delta 2 [T1 ]
VBW 100 kHz -0.02 dB
Ref 10 dBm “Att 30 dB SWT 5 ms 1.212000000 MHz
10 Marker| 1 [T1
-22|38 dBm
-0 21401383000 GH.
f
vien i JANA AW

o

o ‘\f\/\

A
N Rt )

DC

A\VAZVAY)
-—60
~-70:
--80:
-90
Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 19.JUN.2013 11:40:03

8DPSK Mode: Middle channel

® “RBW 30 kHz Delta 2 [T1 ]
VBW 100 kHz 0.55 dB
Ref 10 dBm *Att 30 dB SWT 5 ms 1.212000000 MHz
10 Marker| 1 [T1
-24156 dBm
0 21440382000 GH.
1 PK]
[VIEW|

--10;

P
L 1] \
n/ L Mw AL

S
]

PS

WA |
60
L-70.
-—-80:
-90
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 19.JUN.2013 11:42:46
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Ref 10 dBm

VBW 100 kHz

*Att 30 dB SWT 5 ms

8DPSK Mode: High channel

*RBW 30 kHz

Delta 2 [T1 ]

1

-0.68 dB

-206000000 MHz

10

0

Marker

2

1 [T1
-25[36 dBm
4792383000 CH.

—--10:

--20:

e

—--30:

-

|40

—--60:

-—70:

—--80:

-90

Center 2.48 GHz

Date: 19.JUN.2013 11:47:05

300 kHz/

Span 3 MHz

PS

3DB
DC
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8. Quantity of Hopping Channel Test

8.1 Measurement Procedure

The EUT was operating in hopping mode or could be controlled its channel. Printed out the test
result from the spectrum by hard copy function.

8.2 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

8.3 Measurement Equipment Used

Na.m Ll Manufacturer | Model [Serial Number| Last Cal. | CAL DUE.
Equipment
Spectrum Analyzer |Rohde & Schwarz| ESCI 10017 08/02/2013 | 08/01/2013

8.4 Measurement Results

Refer to attached data chart.

Spectrum Detector:  PK Test Date : 06/19/2013
Test By: Jary Temperature : 20 C
Test Result: PASS Humidity : 55 %

GFSK Mode, 1/4-DQPSK Mode, SDPSK Mode:

Hopping Channel . . . . .
Frequency Range Quantity of Hopping Channel | Quantity of Hopping Channel limit
2402-2480 79 >15
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GFSK Mode:

® x o oo b L
"y T ol o
g | ek

meil ‘”"l""l’l"”W”U“HHIUUHHHHIHHII\HHH”HH”H’[ W

PS

3DB
DC

—--70:

180

-90
Start 2.398 GHz 8.6 MHz/ Stop 2.484 GHz

Date: 19.JUN.2013 13:49:14

1/4-DQPSK Mode:

® “RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -4.72 dB
Ref 10 dBm *Att 30 dB SWT 10 ms 78.000000000 MHz
10 Marker| 1 [T1
-2{26 dBm
Lo 1 2l 402000000 GH.

2

|40

; i

-—60:

PS

3DB

--70:

--80:

-90

Start 2.398 GHz 8.6 MHz/ Stop 2.484 GHz

Date: 19.JUN.2013 14:01:27
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8DPSK Mode:
® “RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -3.93 dB
Ref 10 dBm “Att 30 dB SWT 10 ms 78.000000000 MHz
10 Marker| 1 [T1
lo—L
1 PK]
MED |
-2
PS
-3
3DB
150 DC
-60
+-70
-80
-90
Start 2.398 GHz 8.6 MHz/ Stop 2.484 GHz

Date: 19.JUN.2013 14:11:34
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9. Time of Occupancy (Dwell Time) Test

9.1 Measurement Procedure

a. Check the calibration of the measuring instrument(SA) using either an internal calibrator or a
known signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then
set it to any one measured frequency within its operating range and make sure the instrument
is operated in its linear range.

c. Adjust the center frequency of SA on any frequency be measured and set SA to zero span
mode. And then, set RBW and VBW of spectrum analyzer to proper value.

d. Measure the time duration of one transmission on the measured frequency. And then plot the
result with time difference of this time duration.

e. Repeat above procedures until all different time-slot modes have been completed.

9.2 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

9.3 Measurement Equipment Used

Na'm 20T Manufacturer | Model |Serial Number| Last Cal. | CAL DUE.
Equipment
Spectrum Analyzer |Rohde & Schwarz| ESCI 10017 08/02/2013 | 08/01/2013

9.4 Measurement Results

Refer to attached data chart.
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Spectrum Detector: PK Test Date : 06/20/2013
Test By: Andy Temperature : 20 C
Test Result: PASS Humidity : 55%
Mode Channel Pulse Width | Dwell Time Limit Result
(ms) (ms) (ms)
GFSK Mode
Low channel 0.440 140.8 400 Pass
DHI Middle channel 0.435 139.2 400 Pass
High channel 0.440 140.8 400 Pass
Note: Dwell time=Pulse Time (ms) x (1600 +~ 2 + 79) x31.6 Second
Low channel 1.720 275.2 400 Pass
DH3 Middle channel 1.710 273.6 400 Pass
High channel 1.710 273.6 400 Pass
Note: Dwell time=Pulse Time (ms) x (1600 ~ 4 + 79) x31.6 Second
Low channel 2.990 318.9 400 Pass
DH5 Middle channel 2.970 316.8 400 Pass
High channel 2.950 314.7 400 Pass
Note: Dwell time=Pulse Time (ms) % (1600 + 6 + 79) x31.6 Second
1/4-DQPSK Mode
Low channel 0.450 144.0 400 Pass
YDH] Mifidle channel 0.450 144.0 400 Pass
High channel 0.455 145.6 400 Pass
Note: Dwell time=Pulse Time (ms) x (1600 +~ 2 + 79) x31.6 Second
Low channel 1.715 274.4 400 Pass
YDH3 Middle channel 1.725 276.0 400 Pass
High channel 1.725 276.0 400 Pass
Note: Dwell time=Pulse Time (ms) x (1600 +~ 4 + 79) x31.6 Second
Low channel 2.980 317.9 400 Pass
YDH5 Mifidle channel 2.980 317.9 400 Pass
High channel 2.970 316.8 400 Pass
Note: Dwell time=Pulse Time (ms) % (1600 + 6 + 79) x31.6 Second
8DPSK Mode
Low channel 0.455 145.6 400 Pass
ADHI Miqdle channel 0.450 144.0 400 Pass
High channel 0.455 145.6 400 Pass
Note: Dwell time=Pulse Time (ms) % (1600 + 2 + 79) x31.6 Second
Low channel 1.725 276.0 400 Pass
IDH3 Misldle channel 1.715 274.4 400 Pass
High channel 1.725 276.0 400 Pass
Note: Dwell time=Pulse Time (ms) x (1600 +~ 4 + 79) x31.6 Second
Low channel 2.975 317.3 400 Pass
IDHS Mifidle channel 2.975 317.3 400 Pass
High channel 2.975 317.3 400 Pass
Note: Dwell time=Pulse Time (ms) x (1600 ~ 6 + 79) x31.6 Second
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DH1: GFSK Mode, Low channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -10.89 dB
Ref 10 dBm *Att 30 dB SWT 2.5 ms 440.000000 ps
10 Marker| 1 [T1
-52[17 dBm
L0 1435000 m.
1 PK
IVIEW] | _10
|20
|30
|40
|50
L-g0 J
-70
-80
-90
Center 2.402 GHz 250 ps/
Date: 20.JUN.2013 01:51:10
DHI1: GFSK Mode, Middle channel
® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -11.87 dB
Ref 10 dBm “Att 30 dB SWT 2.5 ms 435.000000 ps
10 Marker| 1 [T1
-52[90 dBm
Lo 1560000 m
1 PKhe
MED | .,
|20
-30
|40
-50
\A—\ y
| o {V |
|70
|80
-90
Center 2.441 GHz 250 ps/
Date: 20.JUN.2013 01:53:39

PS

3DB
DC

PS

3DB
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Date:

DHI1: GFSK Mode, High channel

RBW 1 MHz
VBW 3 MHz
Ref 10 dBm *Att 30 dB SWT 2.5 ms

Delta 2 [T1 ]

-12.59

440.000000

Hus

Marker

1 [T1

-52153

={eYa¥ilaTaYa! aaYal

dBm

PS

3DB
DC

sl dd B

180

-90

Center 2.48 GHz 250 ps/

20.JUN.2013 01:58:15

DH3: GFSK Mode, Low channel

RBW 1 MHz
VBW 3 MHz
Ref 10 dBm *Att 30 dB SWT 5 ms

Delta 2 [T1 ]

1

-11.38

- 720000

dB
ms

10

0

Marker|

1 [Tl

2

-52127
Q0

dBm

--10;

--20;

PS

—--30:

40

-50

-6 4

il e

--70:

--80:

-90

3DB

Date:

Center 2.402 GHz 500 ps/

20.JUN.2013 02:01:40
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DH3: GFSK Mode, Middle channel

RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -11.53 dB
Ref 10 dBm “Att 30 dB SWT 5 ms 1.710000 ms

10 Marker| 1 [T1
-52180 dBm
Lo 2.840000 m

—--10;

--20;

PS
--30;

|40

30B
| 50 DC

—--70:

--80:

-90

Center 2.441 GHz 500 ps/

Date: 20.JUN.2013 02:03:12

DH3: GFSK Mode, High channel

RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -10.52 dB
Ref 10 dBm “Att 30 dB SWT 5 ms 1.710000 ms

10 Marker| 1 [T1
-53}1 05 dBm
Lo 2 500000 m

~--10;

PS

3DB

--70:

--80:

-90

Date:

Center 2.48 GHz 500 ps/

20.JUN.2013 02:04:44
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DHS5: GFSK Mode, Low channel

Delta 2 [T1 ]
-9.43 dB
2.990000 ms

RBW 1 MHz
VBW 3 MHz
Ref 10 dBm *Att 30 dB SWT 10 ms

10

=0

Marker

1 [T1
-52
2 470

23 dBm

Ta R

—--10;

--20;

--30;

|40

--50;

|

—--70:

180

-90

Date:

Center 2.402 GHz 1 ms/

20.JUN.2013 02:10:13

DH5: GFSK Mode, Middle channel

RBW 1 MHz
VBW 3 MHz
Ref 10 dBm *Att 30 dB SWT 10 ms

Delta 2 [T1 ]

-10.

31

2.970000

dB
ms

10

0

Marker|

1 [Tl
-52
28290

20
Q0

dBm

—60

--70:

--80:

-90

Date:

Center 2.441 GHz 1 ms/

20.JUN.2013 02:08:56

PS

3DB
DC

PS

3DB

Page 51 of 99



NINGBO EMTEK CO.

REPORT NO: EN130603007F

,LTD.

FCC ID: 2AAHC-BTSPK

DATE: 07/11/2013

DHS5: GFSK Mode, High channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -9.53 dB
Ref 10 dBm *Att 30 dB SWT 10 ms 2.950000 ms
10 Marker| 1 [T1
-52 85 dBm
Lo 2 600000 m
1 PK
IVIEW] | _10
|20
|30
|40
|50
--60. M |
-70
-80
-90
Center 2.48 GHz 1 ms/
Date: 20.JUN.2013 02:07:49
DHI1: = /4-DQPSK Mode, Low channel
® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -10.17 dB
Ref 10 dBm “Att 30 dB SWT 2.5 ms 450.000000 ps
10 Marker| 1 [T1
-54[82 dBm
L0 BEA0_ 000000 11
1 PKhe
MED | .,
|20
-30
|40
-50
v v
-60 !
|70
|80
-90
Center 2.402 GHz 250 ps/
Date: 20.JUN.2013 02:12:43

PS

3DB
DC

PS

3DB
DC

Page 52 0of 99



NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F FCC ID: 2AAHC-BTSPK DATE: 07/11/2013

DHI1: = /4-DQPSK Mode, Middle channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -10.62 dB
Ref 10 dBm *Att 30 dB SWT 2.5 ms 450.000000 ps
10 Marker| 1 [T1
-54f 45 dBm
Lo 1370000 m
1 PK] —-"*vrvv~r~\q sy ,‘
IVIEW] | _10
|20
PS
-3
-4
3DB
— DC
-5 T
P f~¢d’
-60
-70
|-80
-90
Center 2.441 GHz 250 ps/
Date: 20.JUN.2013 02:26:08
DHI: = /4-DQPSK Mode, High channel
® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -10.43 dB
Ref 10 dBm “Att 30 dB SWT 2.5 ms 455.000000 ps
10 Marker| 1 [T1
-54[02 dBm
Lo 1 A5000 m
1 PKhe
VTEW v v
|-10
|20
PS
-30
|40
3DB
| _50 DC
I-60
|70
|80
-90
Center 2.48 GHz 250 ps/

Date: 20.JUN.2013 02:27:06
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DH3: = /4-DQPSK Mode, Low channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -9.14 dB
Ref 10 dBm “Att 30 dB SWT 5 ms 1.725000 ms
10 Marker| 1 [T1
-50|97 dBm
Lo 2_ 705000 m
v
1 PKEg
[VIEW,| |1
|29
|39
4
|
| 5
b
° iy
170
|80
-90
Center 2.402 GHz 500 ps/

Date: 20.JUN.2013 02:35:12

DH3: =n/4-DQPSK Mode, Middle channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -11.91 dB
Ref 10 dBm *Att 30 dB SWT 5 ms 1.725000 ms
10 Marker| 1 [T1
-52113 dBm
Lo 2 615000 m
O s VW
1 PKES
[VIEW| | _jo
L-po.
B0
4o
-F—J5C
—60 4 | ;\V\W
-—70
I-80.
-90
Center 2.441 GHz 500 ps/

Date: 20.JUN.2013 02:33:31

TDF

PS

3DB
DC

TDF

PS

3DB
DC
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DH3: = /4-DQPSK Mode, High channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -7.45 dB
Ref 10 dBm *Att 30 dB SWT 5 ms 1.715000 ms
10 Marker| 1 [T1
-52|24 dBm
Lo 2 665000 m
1 PKig ) r—””” ““1
IVIEW]
- 1f
-20
--30
--4o
__'jo
160 1 r
+-70
-80
-90

Date:

Center 2.48 GHz

20.JUN.2013 02:32:27

500 ps/

DH5: 1 /4-DQPSK Mode, Low channel

Ref 10 dBm *Att 30 dB

RBW 1 MHz
VBW 3 MHz
SWT 10 ms

Delta 2 [T1 ]

-8.

33 dB

2.980000 ms

10

0

Marker|

1 [Tl
-51
4 420

63 dBm
TaYa

--10;

--20;

—--30:

40

-50

s b

n

--70:

--80:

-90

Date:

Center 2.402 GHz

20.JUN.2013 03:10:34

1 ms/

TDF

PS

3DB
DC

TDF

PS

3DB
DC
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DHS5: 7 /4-DQPSK Mode, Middle channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -8.59 dB
Ref 10 dBm *Att 30 dB SWT 10 ms 2.980000 ms
10 Marker| 1 [T1
-52[12 dBm
Lo B20_000000 1
AR gt
1 PK 7 (
IVIEW] | 1
TDF
-2
PS
3DB
| 5 DC
Ll ekt
° @rv "V‘bL
-70
|-80
-90
Center 2.441 GHz 1 ms/
Date: 20.JUN.2013 03:09:04
DHS: = /4-DQPSK Mode, High channel
® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -9.33 dB
Ref 10 dBm “Att 30 dB SWT 10 ms 2.970000 ms
10 Marker| 1 [T1
-51f18 dBm
L0 2220000 m
1 PKie l Mg [-
MED | .,
TDF
|20
PS
-30
|40
3DB
| 50 L DC
|60 m WLy
|70
|80
-90
Center 2.48 GHz 1 ms/
Date: 20.JUN.2013 03:03:46
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DHI1: 8DPSK Mode, Low channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -9.28 dB

Ref 10 dBm *Att 30 dB SWT 2.5 ms 455.000000 ps

10 Marker| 1 [T1
-51}146 dBm
Lo - 1500000 m

v R U
1~y
VIEW|

—--10;

TDF
--20;

PS
--30;

|40

30B
| 50 DC

—--70:

--80:

-90

Center 2.402 GHz 250 ps/

Date: 20.JUN.2013 02:54:45

DH1: 8DPSK Mode, Middle channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -10.58 dB
Ref 10 dBm *Att 30 dB SWT 2.5 ms 450.000000 ps
10 Marker| 1 [T1
-51}151 dBm
Lo 30000000 4
1 PKES
[VIEW| | 10
TDF
-—20.
PS
~-30:
- 40
3DB
|50 DC
Ne? (PR [ |
-—70
-—-80:
-90
Center 2.441 GHz 250 ps/

Date: 20.JUN.2013 02:55:47
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DHI: 8DPSK Mode, High channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -10.59 dB
Ref 10 dBm *Att 30 dB SWT 2.5 ms 455.000000 ps
10 Marker| 1 [T1
-51}92 dBm
Lo Q000000 1
[ PR vﬁjﬁwiﬂvl
IVIEW] | _10
TDF
-20
PS
-30
-40
3DB
__50_4 DC
juv fﬂd
[ | Ly

[P | u

—--70:

--80:

-90

Center 2.48 GHz 250 ps/

Date: 20.JUN.2013 02:56:45

DH3: 8DPSK Mode, Low channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -8.71 dB
Ref 10 dBm *Att 30 dB SWT 5 ms 1.725000 ms
10 Marker| 1 [T1
-52153 dBm
Lo 2 215000 m
AW N B Vo R e
1 PKES
[VIEW| | 10
TDF
-—20.
PS
~-30:
- 40
3DB
|_50 DC
T >4| "
L-70.
-—-80:
-90
Center 2.402 GHz 500 ps/

Date: 20.JUN.2013 02:52:11
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DH3: 8DPSK Mode, Middle channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -8.52 dB
Ref 10 dBm “Att 30 dB SWT 5 ms 1.715000 ms
10 Marker| 1 [T1 l
-51}151 dBm
Lo 2. 635000 m
AL S wWAAL AWM N ARAANAANIMAL AN
1 PKIS
MED |
TDF
)
PS
-3
-4
3DB
| _sh L DC
P
o0 i
~-70:
l-80
-90
Center 2.441 GHz 500 ps/

Date: 20.JUN.2013 02:51:01

DH3: 8DPSK Mode, High channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -10.18 dB
Ref 10 dBm *Att 30 dB SWT 5 ms 1.725000 ms
10 Marker| 1 [T1
-51}178 dBm
Lo 1.285000 m
1 PKES \ W v WA AN
[VIEW| | 10
-—20.
~-30:
- 40
L
-50 -
L-70.
-—-80:
-90
Center 2.48 GHz 500 ps/

Date: 20.JUN.2013 02:49:50

PS

3DB
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DHS5: 8DPSK Mode, Low channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -7.88 dB

Ref 10 dBm *Att 30 dB SWT 10 ms 2.975000 ms

10 Marker| 1 [T1
-51}198 dBm
Q. 2 ’2%5 00 _m.

—--10;

--20;

--30;

|40

--50;

| 60 n .J Lau bl

/Ll

—--70:

180

-90

Center 2.402 GHz 1 ms/

Date: 20.JUN.2013 02:44:52

DH5: 8DPSK Mode, Middle channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -8.83 dB

Ref 10 dBm *Att 30 dB SWT 10 ms 2.975000 ms

10 Marker| 1 [T1
-51168 dBm
Lo 2.935h00 m

ARSI AT [ AN ANAMA AA S A A M AAM WWW’W

--10;

--20;

—--30:

40

-50

| LA, 1 il |
-60 =t e

--70:

--80:

-90

Center 2.441 GHz 1 ms/

Date: 20.JUN.2013 02:46:03

£

TDF

PS

3DB
DC

PS

3DB
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DHS5: 8DPSK Mode, High channel

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -8.63 dB
Ref 10 dBm *Att 30 dB SWT 10 ms 2.975000 ms
10 Marker| 1 [T1
-52|51 dBm
Lo 2 2365000 m
AWNVVT [_M\, IOV N L W’VW PAANNANAN A AN ALY [.
IVIEW] | _10
-20
-30
-40
-50
| 60 \ “..r gl
v Nt
+-70
-80
-90

Center 2.48 GHz

Date: 20.JUN.2013 02:47:06

1 ms/

TDF

PS

3DB
DC
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10. Maximum Peak Qutput Power Test

10.1 Measurement Procedure

a. Check the calibration of the measuring instrument(SA) using either an internal calibrator or a
known signal from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient
frequency within its operating range. Set a reference level on the measuring instrument equal
to the highest peak value.

c. The center frequency of the spectrum analyzer is set to the fundamental frequency and using
proper RBW and VBW setting.

d. Measure the captured power within the band and recording the plot.

e. Repeat above procedures until all frequencies required were complete.

10.2 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

10.3 Measurement Equipment Used

Na'm B0 Manufacturer Model |Serial Number| Last Cal. | CAL DUE.
Equipment
Spectrum Analyzer [ Rohde & Schwarz| ESCI 10017 08/02/2013 | 08/01/2013

10.4 Measurement Results

Refer to attached data chart.
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NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F

FCC ID: 2AAHC-BTSPK

DATE: 07/11/2013

Spectrum Detector: PK Temperature : 20 C
Test By: Jary Humidity : 55%
Test Result: PASS
GFSK Mode
Channel Frequency | Peak Power | Peak Power | Peak Power .
Channel (MHZ§1 g output(dBm) | output(mW) | Limit(mW) Pass/Fail
Low channel 2402.00 1.82 1.52 1000 PASS
Middle channel 2441.00 -0.05 0.99 1000 PASS
High channel 2480.00 -1.20 0.76 1000 PASS
/4-DQPSK Mode
Channel Frequency | Peak Power | Peak Power | Peak Power .
Channel (MHZSl ' output(dBm) | output(mW) | Limit(mW) Pass/Fail
Low channel 2402.00 0.92 1.24 125 PASS
Middle channel 2441.00 -0.05 0.99 125 PASS
High channel 2480.00 -1.93 0.64 125 PASS
8DPSK Mode
Channel Frequency | Peak Power | Peak Power | Peak Power .
Channel (MHZ§1 " | output(dBm) | output(mW) | Limitmw) | P255/Fai
Low channel 2402.00 0.79 1.20 125 PASS
Middle channel 2441.00 -0.81 0.83 125 PASS
High channel 2480.00 -2.90 0.51 125 PASS
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:07/11/2013

GFSK Mode: Low channel

*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 1.82 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 ms 2.401984000 GHz

10

-0

" / \
72/ TOF

--30:

|-40

3DB
| 50 AC

-—60:

--70:

--80:

-90

Center 2.402 GHz 400 kHz/ Span 4 MHz

Date: 19.JUN.2013 09:31:43

GFSK Mode: Middle channel

“RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -0.05 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 ms 2.441000000 GHz

10

Lo [EAT]

[
] ™

--10;

-—20;

PS

--30:

L-40

3DB
L _50. AC

-—60:

-—70:

-—80:

-90

Date:

Center 2.441 GHz 400 kHz/ Span 4 MHz

19.JUN.2013 09:38:50
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GFSK Mode: High channel

*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -1.20 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 ms 2.480000000 GHz

10

Lo
/ \

-—10:

-—20:

--30:

|-40

3DB
| 50 AC

-—60:

--70:

--80:

-90

Center 2.48 GHz 400 kHz/ Span 4 MHz

Date: 19.JUN.2013 09:37:57

®

1 /4-DQPSK Mode: Low channel

*“RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 0.92 dBm
Ref 10 dBm *Att 30 dB SWT 2.5 ms 2.402168000 GHz

10

-

Lo

--10;

--20;

--30:

|40

3DB
| _50. DC

--60:

--70:

--80:

-90

Date:

Center 2.402 GHz 600 kHz/ Span 6 MHz

11.JUL.2013 07:32:57
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1 /4-DQPSK Mode: Middle channel

® “RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz -0.05 dBm

Ref 10 dBm *Att 30 dB SWT 2.5 ms 2.440808000 GHz

10

ro 3

/ T

==10.

--20;

PS
--30;

|40

30B
| 50 DC

--60;

—--70:

--80:

-90

Center 2.441 GHz 600 kHz/ Span 6 MHz

Date: 11.JUL.2013 07:35:43

1 /4-DQPSK Mode: High channel

® “RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz -1.93 dBm

Ref 10 dBm *Att 30 dB SWT 2.5 ms 2.479904000 GHz

10

Lo 1

--20;

--30:

|40

3DB
| _50. DC

--60:

--70:

--80:

-90

Center 2.48 GHz 600 kHz/ Span 6 MHz

Date: 11.JUL.2013 07:38:10
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8DPSK Mode: Low channel

“RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 0.79 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 ms 2.402048000 GHz

10
i
Lo

/ [ |

=10

--20;

PS
--30;

|40

30B
| 50 DC

--60;

—--70:

--80:

-90

Center 2.402 GHz 600 kHz/ Span 6 MHz

Date: 11.JUL.2013 07:48:31

Date:

8DPSK Mode: Middle channel

“RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz -0.81 dBm
Ref 10 dBm *Att 30 dB SWT 2.5 ms 2.440952000 GHz

10

o -

L=

--20;

PS

--30:

|40

308
| 50 DC

--60:

--70:

--80:

-90

Center 2.441 GHz 600 kHz/ Span 6 MHz

11.JUL.2013 07:45:42
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8DPSK Mode: High channel

*RBW 3 MHz
*VBW 3 MHz

Marker 1 [T1 ]
-2.90 dBm

Ref 10 dBm “Att 30 dB SWT 2.5 ms 2.479904000 GHz
10
o) 1
DRI, A
1 PK] ,—ﬁ““‘_MwMJM»d -M-ﬁ”“~———~_
MAXH 10 | "] M~
-—20.
--30.
L-40
-—-50.
-—60:
~—70:
--80:
-90
Center 2.48 GHz 600 kHz/ Span 6 MHz

Date: 11.JUL.2013 07:42:27

PS

3DB
DC
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11. Band Edge Test

11.1 Applicable Standard

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below
the general limits specified in §15.209(a) is not required. In addition, radiated emissions which
fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(¢)).

11.2 Measurement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a
known signal from an external generator.

2. Position the EUT without connection to measurement instrument. Put it on the Rotated table
and turn on the EUT and make it operate in transmitting mode. Then set it to Low Channel
and High Channel within its operating range, and make sure the instrument is operated in its
linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span
including 100kHz bandwidth from band edge, for Radiated emissions restricted band
RBW=1MHz, VBW=3MHz.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level.
Plot the graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

11.3 Test SET-UP (Block Diagram of Configuration)

Same as 5.2 Radiated Emission Set-up.

11.4 Measurement Equipment Used

Same as 5.3 Radiated Emission Measurement.

11.5 Measurement Results

Pass
Refer to attached data chart.

Page 69 of 99



NINGBO EMTEK CO., LTD.
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(A). Hopping mode
GFSK (PK)
Vertical:
100.0  dBuV/m
Limit1: —

90

a0

70

60

50 - At s el A A AL e A W

40

30

20

10

0.0

2310.000 [MHz] 2510.000
Site site #1 Polarization: Vertical Temperature 24cC
Limit: (RE)FCC Part15 Class B_Peak Power: DC12v Humidity: 53 %
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuv/im  dBuVim  dB Detector  cm degree  Comment

1 * 2400.000 58.11 11.33 69.44 7390 446 peak

2 2483.500 40.56 12.13 52.69 7390 -21.21 peak

Horizontal:

100.0  dBuV/m

120

Limit1: —_—

70

60

50

40

30

20

10

2310.000 [MHz)

2510.000

Site site #1 Polarization: Herizontal
Limit: (RE)FCC Part15 Class B_Peak Power: DC12v
Note:

Temperature: 24C
Humidity: 53 %

Reading Correct Measure- Antenna Table

No. Mk.  Freq.  Level Factor ~ment Limit Over Height

Degree

MHz dBuV dB dBuV/im dBuVim dB Detector cm

degree  Comment

1 * 2400.000 57.07 11.33 68.40 7390 -550 peak

2 2483.500 41.63 1213 53.76  73.90 -20.14 peak
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GFSK (AVG)
Vertical:
100.0  dBuVim
Limit1: —

0

a0

Kl

60

50 '

40 2

30

20

10

0.0

2310.000 [MHz) 2510.000
Site site #1 Polarization: Vertical Temperature 24C
Limit: (RE)FCC Part15 Class B_Avg Power: DC12V Humidity: 53 %
Note:

Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ ment Limit Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment

1 * 2400.000 27.88 11.33 39.21 53.90 -1469 AVG
2 2483.500 25.53 12.13 37.66 5390 -16.24 AVG

Horizontal:
100.0  dBuVim
Limit1: —
0
20
70
60 "
50
40 2
30
20
10
0.0
2310.000 [MHz] 2510.000
Site site #1 Polarization: Horizontal Temperature: 24C
Limit: (RE)FCC Part15 Class B_Avg Power: DC12v Humidity: 3%
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freg.  Level Facter ~ment Limit Over Height Degree
MHz dBuv dB dBuV/im  dBuvim  dB Detector cm degree  Comment
1 * 2400.000 28.01 11.33 39.34 5390 -1456 AVG
2 2483.500 2556 1213 37.69 5390 -1621 AVG

Page 71 0of 99



NINGBO EMTEK CO., LTD.
REPORT NO: EN130603007F

FCC ID: 2AAHC-BTSPK

DATE: 07/11/2013

n/4-DQPSK (Peak)

Vertical:
100.0  dBu¥im
Limit1- j—
€0
0
70
60
R PO PP PRI A b LA s
0
30
20
10
0.0
2310.000 [MHz) 2510.000
Site site #1 Polarization:  Vertical Temperature: 24C
Limit: (RE)FCC Part15 Class B_Peak Power: DC 12V Humidity: 53 %
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuVv dB dBuvim dBuVim dB Detector cm degree  Comment
1 * 2400.000 53.80 11.33 65.13 7390 877 peak
2 2483.500 37.55 1213 49.68 7390 -2422 peak
Horizontal:
100.0  dBu¥im
Limit1: —
90
80
70
60
50 ‘W«W
40
30
20
10
0.0
2310.000 (MHz) 2510.000
Site site #1 Polarization: Herizental Temperature: 40
Limit: (RE)FCC Part15 Class B_Peak Power: DC12V Humidity: 53 %
Naote:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuV/m dBuVim dB Detector cm degree  Comment
1 * 2400.000 58.75 11.33 70.08 7390 -382 peak
2 2483.500 38.01 12.13 50.14 7390 -2376 peak
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1/4-DQPSK (AVG)

Vertical:
100.0  dBu¥/m
Limit1: —

0

a0

70

60

50

40

30

20

10

0.0

2310.000 [MHz) 2510.000
Site site #1 Polarization: Vertical Temperature: 24C
Limit: (RE)FCC Part15 Class B_Avg Power: DC12v Humidity: 53%
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuV/im  dBuvim  dB Detector cm degree  Comment

1 * 2400.000 26.39 11.33 37.72 5390 -16.18 AVG
2 2483.500 2541 1213 37.54 5390 -16.36 AVG

Horizontal:

1000  dBu¥/m

Limitl- —_—

a0

70

60

50 i

40 2
30
20

10

0.0

2310.000 [MHz) 2510.000
Site site #1 Polarization: Heorizontal Temperature: 4cC
Limit: (RE)FCC Part15 Class B_Avg Power: DC12v Humidity: 53 %
Note:

Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment Limit Over Height Degree

MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment
1 * 2400.000 27.28 11.33 38.61 53.90 -1529 AVG
2 2483.500 25.48 1213 37.61 53.90 -16.29 AVG
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8DPSK (Peak)
Vertical:
100.0  dBuV/m
Limit1: —
90
a0
n
60
B e ot oS bt e b LWM"‘"/\M
40
30
20
10
0.0
2310.000 (MHz] 2510.000
Site site #1 Polarization: Vertical Temperature 24C
Limit: (RE)FCC Part15 Class B_Peak Power: DCA12V Humidity: 53 %
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ ment Limit Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 * 2400.000 59.19 11.33 70.52 7390 -3.38 peak
2 2483.500 43.19 12.13 55.32 7390 -18.58 peak
Horizontal:
100.0  dBuVim
Limit1- —
0
00
n
60
50 Arradth L
40
30
20
10
0.0
2310.000 [MHz) 2510.000
Site site #1 Polarization: Herizental Temperature: 24C
Limit: (RE)FCC Part15 Class B_Peak Power: DC12v Humidity: 53%
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freg.  Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 * 2400.000 57.63 11.33 68.96 7390 494 peak
2 2483.500 38.81 12.13 50.94 7390 -22.96 peak
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8DPSK (AVG)
Vertical:

100.0  dBuV/m

Limit1: —_

30

70

60

50

40

30

20

10

00
2310.000 (MHz) 2510.000
Site site #1 Polarization: Vertical Temperature 24c

Limit: (RE)FCC Part15 Class B_Avg Power: DC12V Humidity: 53%
Note:

Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree

MHz dBuV dB dBuVim dBuVim dB Detecfor cm degree  Comment
1 * 2400.000 26.61 11.33 37.94 5390 -1596 AVG
2 2483.500 25.40 1213 37.53 53.90 -16.37 AVG

Horizontal:

100.0 dBuV/m

Limit1- —_—

a0

70

60

50

40

30
20

10

00
2310.000 [MHz) 2510.000

Site site #1 Polarization: Horizontal Temperature: 24cC

Limit: (RE)FCC Part15 Class B_Avg Power: DC 12V Humidity: 53 %

Note:

Reading Correct Measure- Antenna Table
No. Mk.  Freg.  Level Factor ~ ment Limit Over Height Degree

MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 * 2400.000 27.82 11.33 39.15 53.90 1475 AVG
2 2483.500 2552 1213 3785 5390 -1625 AVG
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(B). Non-hopping mode

GFSK (Peak)
Low Channel (H):
100.0  dBuV/m
Limit1 : —
90
80
Kl 1[
60
50
40
30
20
10
0.0
2310.000 (MHz) 2406. 000
Site site #1 Polarization: Herizontal Temperature: 24C
Limit: (RE)FCC Part15 Class B_Peak Power: DC 12V Humidity: 53%
Reading Correct Measure- Antenna Table
No. Mk.  Fregq.  Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 2400.000 54 95 11.33 66.28 7390 -762 peak
2 * 2402.000 78.89 11.35 90.24 7390 16.34 peak
Low Channel (V):
1000  dBuV/m
Limit1- —
90
80
n
60
50
40
30
20
10
0.0
2310.000 [MHz) 2406.000
Site site #1 Polarization: Vertical Temperature: 40
Limit: (RE)FCC Part15 Class B_Peak Power: DC 12V Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuVim dBuvim dB Detector cm degree  Comment
1 2400.000 59.14 11.33 7047 7390 -343 peak
2 * 2402.000 82.99 11.35 94.34 7390 2044 peak
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High Channel (H)
100.0  dBu¥im
Limit1: —
90
. /"\
70
60
50
&. 1 " Aty |y L R B Al
40
30
20
10
0.0
2477.000 (MHz] 2510.000
Site site #1 Polarization: Heorizontal Temperature: 4cC
Limit: (RE)FCC Part15 Class B_Peak Power: DC12v Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuv/m  dBuvim  dB Detector cm degree  Comment
1 * 2480.000 74.59 12.10 86.69 7390 1279 peak
2 2483.500 36.57 1213 48.70 7390 -2520 peak
High Channel (V)
100.0  dBu¥/m
Limit1: —
a0
80
70
60
2
50 Mt p bl Moed, s 1.ll,..‘_,4',,,-kx.lAJ.Jl_‘1!. 4
40
30
20
10
0.0
2477.000 [MHz) 2510.000
Site site #1 Polarization:  Vertical Temperature: 4cC
Limit: (RE)FCC Part15 Class B_Peak Power: DC 12V Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuvim dBuVim dB Detecfor cm degree  Comment
1 * 2480.000 80.15 12.10 9225 7390 1835 peak
2 2483.500 41.15 12.13 53.28 7390 -20.62 peak
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GFSK (AVG)
Low Channel (H):
100.0  dBu¥im
Limit1: —_
0
i) 2
70
60
50
40
30
20
10
0.0
2310.000 [MHz) 2406.000
Site site #1 Polarization: Horizontal Temperature: 240C
Limit: (RE)FCC Part15 Class B_Avg Power: DC12v Humidity: 53%
Reading Correct Measure- Antenna Table
No. Mk.  Fregq.  Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 2400.000 36.72 11.33 48.05 5390 585 AVG
2 * 2402.000 67.67 11.35 79.02 5390 2512 AVG
Low Channel (V):
100.0  dBuM/m
Limit1: —_
90
a0
70
60
50 1
40 !
30
20
10
0.0
2310.000 [MHz) 2406.000
Site site #1 Polarization: Vertical Temperature: 14C
Limit: (RE)FCC Part15 Class B_Avg Power: DC 12V Humidity: 53%
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuY dB dBuv/m  dBuvim  dB Detector  em degres  Comment
1 2400.000 38.04 11.33 49.37 5390 453 AVG
2 * 2402000 69.70 11.35 81.05 5390 2715 AVG
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High Channel (H)
100.0  dBuV/m
Limit1: —
90
80
1
70
60
50
40 2
30
20
10
00
2477000 [(MHz) 2510000
Site site #1 Polarization: Horizontal Temperature: 240
Limit: (RE)FCC Part15 Class B_Avg Power: DC 12V Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 * 2480.000 62 40 1210 74 50 5390 2080 AVG
2 2483.500 25.61 1213 37.74 53.90 -16.16 AVG
High Channel (V)
100.0  dBuVi/m
Limit1: —_
90
80
70
60
50
40 2
30
20
10
0.0
2477.000 [MHz) 2510.000
Site site #1 Polarization: Vertical Temperature: 240
Limit: (RE)FCC Part15 Class B_Avg Power: DC 12V Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuV/im  dBuv/im  dB Detector cm degree  Comment
1 * 2480.000 66.89 12.10 78.99 5390 2509 AVG
2 2483.500 25.56 1213 3769 5390 -1621 AVG
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n/4-DQPSK (Peak)

Low Channel (H):
100.0  dBuV/m
Limit1- —

90

20

70 {

60

50

e Al Ak YA A i AL N b L Mo bbbl

40

30

20

10

00

2310.000 [MHz) 2406.000
Site site #1 Polarization: Herizental Temperature: 4C
Limit: (RE)FCC Part15 Class B_Peak Power: DC12Vv Humidity: 53%
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit Over Height Degree
MHz dBuV dB dBuV/im  dBuvim  dB Deteclor ~ cm degree  Comment

1 2400.000 5475 11.33 66.08 7390 -7.82 peak
2 * 2402.000 78.96 11.35 90.31 73.90 1641 peak

Low Channel (V):

100.0 dBu¥/m

Limit1: —_

11}

70
60
50
40
30
20

10

0.0
2310.000 [MHz) 2406.000
Site site #1 Polarization: Vertical Temperature: 24cC

Limit: (RE)FCC Part15 Class B_Peak Power. DC12v Humidity: 53 %

Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Facter ~ment Limit Over Height Degree

MHz dBuv dB dBuvim dBuVvim dB Detector cm degree  Comment
1 2400.000 59.39 11.33 70.72 7390 -318  peak
2 * 2402.000 83.49 11.35 94.84 73.90 2094 peak
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High Channel (H):
100.0  dBu¥/m
Limit1: —
90 .
" /“\
70
60
50
(P i, At Ao b n Ap - Fresd i - , i m Il
40
30
20
10
00
2477.000 (MHz) 2510.000
Site site #1 Polarization: Heorizontal Temperature 24C
Limit: (RE)FCC Part15 Class B_Peak Power: DC12V Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuV/m  dBuvim  dB Detector cm degree  Comment
1 * 2480.000 73.03 12.10 8513 7390 1123 peak
2 2483.500 36.10 1213 4823 7390 -2567 peak
High Channel (V):
100.0  dBu¥im
Limit1: —_
1
90
20
70

60

&0

40
30
20
10
0.0
2477.000 [MHz] 2510.000
Site site #1 Polarization: Vertical Temperature: 4C
Limit: (RE)FCC Part15 Class B_Peak Power: DC12v Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freg.  Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuV/im  dBuvim  dB Detector cm degree  Comment
1 * 2480.000 78.64 12.10 90.74 7390 16.84 peak
2 2483.500 40.29 1213 5242 7390 -2148 peak
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1/4-DQPSK (AVG)

Low Channel (H):

100.0 dBuV/m

Limit1: —_—

30

70

60

50 t

: N

30

20

10

00
2310.000 [MHz] 2406.000

Site site #1 Polarization: Heorizontal Temperature 24C
Limit: (RE)FCC Part15 Class B_Avg Power: DC12v Humidity: 3%

Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree

MHz dBuV dB dBuVim dBuvim dB Detector cm degree  Comment

1 2400.000 37.61 11.33 4894 5390 496 AVG

2 * 2402.000 61.60 11.35 7295 5390 19.05 AVG

Low Channel (V):

100.0 dBu¥/m

Limit1: —_—

a0

a0 2

70

60

50

; J

30

20

10

0.0
2310.000 [MHz] 2406.000

Site site #1 Palarization: Vertieal Temperature: 4cC
Limit: (RE)FCC Part15 Class B_Avg Power: DC12v Humidity: 53%

Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit Over Height Degree

MHz dBuV dB dBuVim dBuvim dB Detector cm degree  Comment

1 2400.000 37.45 11.33 4878 5390 -512 AVG

2 * 2402.000 65.60 11.35 76.95 5390 23.05 AVG
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High Channel (H):
100.0  dBu¥/m
Limit1- —
90
20
70
60
50
40 2
30
20
10
0.0
2477.000 [MHz) 2510.000
Site site #1 Polarization: Horizontal Temperature: 4C
Limit: (RE)FCC Part15 Class B_Avg Power: DC 12V Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk. Freg.  Level Factor ~ ment Limit Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 * 2480.000 60.74 12.10 72.84 5390 1894 AVG
2 2483.500 2567 12.13 37.80 5390 -16.10 AVG
High Channel (V):
100.0  dBu¥im
Limit1: —
90
80 1
70
60
50 \;
40
30
20
10
0.0
2477.000 (MHz]) 2510.000
Site site #1 Polanization: Vertical Temperature: 4C
Limit: (RE)FCC Part15 Class B_Avg Power: DC12V Humidity: 53%
Reading Correct Measure- Antenna Table
No. Mk. Freg.  Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuvim  dBuVim  dB Detector cm degree  Comment

1 * 2480.000 65.30 12.10 7740 5390 2350 AVG
2 2483.500 27.85 1213 39.98 5390 -1392 AVG
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8DPSK (Peak)
Low Channel (H):
100.0  dBuV/m
Limit1: —
30
80
70 1!
60
50
MR ot o A A A st et o i ¥ oot
40
30
20
10
0.0
2310.000 [MHz) 2406.000
Site site #1 Polarization: Heorizontal Temperature 24C
Limit: (RE)FCC Part15 Class B_Peak Power: DC12v Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuV/im  dBuv/im  dB Detector cm degree  Comment
1 2400.000 55.70 11.33 67.03 7390 -6.87 peak
2 * 2402000 7919 11.35 90.54 7390 16.64 peak
Low Channel (V):
100.0  dBu¥/m
Limit1: —
90
80
70
60
50
bt e ittt e b A A b b e A b it oottt
40
30
20
10
0.0
2310.000 [MHz) 2406.000
Site site #1 Polarization: Vertical Temperature: 40
Limit: (RE)FCC Part15 Class B_Peak Power: DC 12V Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit OQver Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 2400.000 58.98 11.33 70.31 7390 -3.59 peak
2 * 2402.000 81.40 11.35 92.75 7390 18.85 peak
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High Channel (H):
100.0  dBuV/m
Limit1: —_

90

a0 \

70

60

50

40

30

20

10

0.0

2477.000 [MHz) 2510.000
Site site #1 Polarization: Horizental Temperature: 40
Limit: (RE)FCC Part15 Class B_Peak Power: DC 12V Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freg.  Level Factor ~ ment Limit Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment

1 * 2480.000 74.88 12.10 86.98 73.90 13.08 peak
2 2483.500 36.49 1213 4862 7390 -2528 peak

High Channel (V):
100.0  dBu¥im
Limit1: —_
1
0
a0
KLl
60
50 Q\
40
30
20
10
0.0
2477.000 [MHz) 2510.000
Site site #1 Polarization:  Vertical Temperature: 40C
Limit: (RE)FCC Part15 Class B_Peak Power: DC12V Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ ment Limit Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment

1 * 2480.000 79.22 12.10 91.32 7390 1742 peak
2 2483.500 40.23 12.13 52.36 7390 -21.54 peak
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8DPSK (AVG)
Low Channel (H):
100.0  dBuV/m
Limit1: —_
90
80
70
60
50 1{
40 —‘j
30
20
10
0.0
2310.000 [MHz) 2406.000
Site site #1 Polarization: Horizental Temperature: 40
Limit: (RE)FCC Part15 Class B_Avg Power: DC 12V Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit OQver Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 2400.000 36.52 11.33 47.85 5390 -6.05 AVG
2 * 2402.000 61.47 11.35 72.82 53.90 1892 AVG
Low Channel (V):
100.0  dBuV/m
Limit1: —_
90
80 3
70
60
50 3
40 J
30
20
10
0.0
2310.000 [MHz) 2406.000
Site site #1 Polarization: Vertical Temperature: 40
Limit: (RE)FCC Part15 Class B_Avg Power: DC 12V Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit Over Height Degree
MHz dBuV dB dBuV/im  dBuVim  dB Detector cm degree  Comment
1 2400.000 38.37 11.33 49.70 5390 420 AVG
2 * 2402000 64.01 11.35 75.36 5390 2146 AVG
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High Channel (H):
100.0  dBuV/m
Limit1: —
30
00
70
60
50
40 Z
30
20
10
00
2477.000 (MHe) 2510.000
Site site #1 Polarization: Heorizontal Temperature 24C
Limit: (RE)FCC Part15 Class B_Avg Power: DC12v Humidity: 53%
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 * 2480.000 63.73 12.10 75.83 53.90 2193 AVG
2 2483.500 26.37 12.13 38.50 5390 -1540 AVG
High Channel (V):
100.0  dBuV/m
Limit1: —_
90
80
7n
60
50
40
30
20
10
0.0
2477.000 [MHz) 2510.000
Site site #1 Polarization: Vertical Temperature: 40
Limit: (RE)FCC Part15 Class B_Avg Power. DC12v Humidity: 53 %
Reading Correct Measure- Antenna Table
No. Mk.  Freg.  Level Factor ~ ment Limit Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment

1 * 2480.000 69.03 12.10 81.13 53.90 2723 AVG
2 2483.500 29.30 12.13 41.43 5390 -12.47 AVG
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12. Antenna Port Emission

12.1 Test Equipment

Na.m 2al Manufacturer Model |Serial Number| Last Cal. | CAL DUE.
Equipment
Spectrum Analyzer |[Agilent E4407B | MY45107013 | 05/29/2013 | 05/28/2013

12.2 Measuring Instruments and setting

The following table is the setting of spectrum analyzer.

Attenuation Auto

RB 100kHz
VB 300kHz
Detector Peak
Trace Max hold

12.3 Test Procedures

The conducted spurious emissions were measured conducted using a spectrum analyzer at low,
mid, and hi channels, The limit was determined by attenuation 20dB of the RF peak power

output.

12.4 Block Diagram of Test setup

EUT

Spectrum Analyzer

12.5 Test Result

PASS.
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GFSK Mode: Low channel

# Agilent

Peak Search

i

Meas Tools»
Next Peak

Next Pk Right
Marker .

866.625000 MHz
-50.05 dBm Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2

= Agilent Peak Search

i

Meas Tools

MNext Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2
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GFSK Mode: Middle channel

# Agilent

Peak Search

i

Meas Tools»
Next Peak

Next Pk Right
Marker .

844.8300000 MHz
-58.1 dBm Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2

= Agilent | Peak Search

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More
1 of 2
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GFSK Mode: High channel

# Agilent

Peak Search

i

Meas Tools»
Next Peak
MNext Pk Right
Marker —— |
| 750.225000 MHz
-49/48 dBm Next Pk Left
Min Search
Pk-Pk Search
More
1 of 2

= Agilent Peak Search

i

Meas Tools
MNext Peak

Next Pk Right
arker

| 2.500000000 GHz
-1.608 dBm Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2
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7 /4-DQPSK Mode: Low channel

# Agilent

Peak Search

i

Meas Tools»
Next Peak
MNext Pk Right
Marker T 1T
575.,625000 MHz
-49,82 dBm Next Pk Left
Min Search
Pk-Pk Search
More
1 of 2

= Agilent Peak Search

i

Meas Tools

MNext Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2
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7 /4 DQPSK Mode: Middle channel

# Agilent

Peak Search

i

Meas Tools»
Next Peak

MNext Pk Right

750.225000 MHz
-49/74 dBm Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2

= Agilent | Peak Search

Meas Tools»
Next Peak
Next Pk Right
/15 dBm Next Pk Left
Min Search

Pk-Pk Search

More
1 of 2
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n /4 DQPSK Mode: High channel

# Agilent

Peak Search

i

Meas Tools»
Next Peak
MNext Pk Right
Marker T 1T
827.825000 MHz
-5@/18 dBm Next Pk Left
Min Search
Pk-Pk Search
More
1 of 2

= Agilent Peak Search

i

Meas Tools

MNext Peak

Next Pk Right

Next Pk Left

J| Vi
Ll

I e .
el L b e, L, i, H in s earc h

Pk-Pk Search

More
1 of 2
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8DPSK Mode: Low channel

# Agilent

Peak Search

i

Meas Tools»
Next Peak
MNext Pk Right
Marker 11T
992.725000 MHz
-49.9 dBm Next Pk Left
il g Min Search
Pk-Pk Search
More
1 of 2

= Agilent Peak Search

i

Meas Tools»
Next Peak
Next Pk Right
.337 dBm Next Pk Left
Min Search

Pk-Pk Search

More
1 of 2
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8DPSK Mode: Middle channel

5 Agilent | Peak Search

Meas Tools»
Next Peak
MNext Pk Right
Marker T T 1T 1]
837.525000 MHz
-49/87 dBm Next Pk Left
Min Search
Pk-Pk Search
More
1 of 2

= Agilent | Peak Search

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More
1 of 2
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8DPSK Mode: High channel

# Agilent

Peak Search

i

Meas Tools»
Next Peak

MNext Pk Right

£95.025000 MHz
-4997 dBm Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2

= Agilent Peak Search

i

Meas Tools

MNext Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2
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13. Antenna Application

13.1 Antenna requirement
The EUT’S antenna is met the requirement of FCC part 15C section 15.203 and 15.240.
FCC part 15C section 15.247 requirements:
Systems operating in the 2402-2480MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater than

6dBi provided the maximum peak output power of the intentional radiator is reduced by 1dB
for every 3dB that the directional gain of the antenna exceeds 6dBi.

13.2 Result

The EUT’s antenna used a chip antenna and integrated on PCB, The antenna’s gain is 0dBi and
meets the requirement.
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Annex A
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