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TEST REPORT

Test Report No. : CTL1408212034-WF01 g(a;i.eoj‘, égJ:
Equipment under Test : Bluetooth Module
Model /Type : BC815RPA
Listed Modes : BC835RPA, BC805RPA, BC830RPA, BC863RPA
Difference Description : Only the color and model's name is different
Applicant : GT-tronics HK Ltd
Address : B202, Tonic Industrial Center, 19 Lam Hing Street,

Kowloon Bay, Hong Kong
Manufacturer : GT-tronics HK Ltd

Address : B202, Tonic Industrial Center, 19 Lam Hing Street,
Kowloon Bay, Hong Kong

Test Result according to the

standards on page 4: Positive

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that are in
operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

ANSI| C63.10-2009: American National Standard for Testing Unlicensed Wireless Devices

FCC Public Notice DA 00-705: Filing and Measurement Guidelines for Frequency Hopping Spread
Spectrum Systems

ANSI C63.4-2009

All measurements contained in this report were conducted with ANSI C63.4-2009, American National
Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and Electronic
Equipment in the range of 9 kHz to 40 GHz. The public notice DA 00-705 for frequency hopping spread
spectrum systems shall be performed also.
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2. SUMMARY

2.1. General Remarks

Date of receipt of test sample . | Sept. 05, 2014
Testing commenced on . | Sept. 05, 2014
Testing concluded on . | Oct. 09, 2014

2.2. Equipment Under Test

Power supply system utilised

Power supply voltage ;1 O} 120V /60 Hz O|115V /60Hz

0|12V DC 0|24V DC

@| Other (specified in blank below)

DC 1.8V
2.3. Short description of the Equipment under Test (EUT)
A Bluetooth Module with Bluetooth 3.0+ EDR function.

For more details, refer to the user’s manual of the EUT.

Serial number: Prototype

2.4. EUT operation mode

The EUT has been tested under typical operating condition. The Applicant provides communication tools
software (Bluetest 3) to control the EUT for staying in continuous transmitting and receiving mode for testing.
There are 79 channels of EUT, and the test carried out at the lowest channel, middle channel and highest
channel.

Frequency Range: 2402-2480MHz

Channel number: 79 channels

Modulation type: GFSK, m/4-DQPSK, 8-DPSK

Antenna: internal
Test Channel Test Frequency
Low Channel 2402 MHz

Middle Channel 2441 MHz

High Channel 2480 MHz
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2.5. EUT configuration
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The following peripheral devices and interface cables were connected during the measurement:

O - supplied by the manufacturer

@ - supplied by the lab

® PC Manufacturer : | JJETUO
Model No. : | D310

Ol Test Frame Manufacturer : | GT-tronics HK Ltd
Model No. : | -------

2.6. Configuration of Tested System
Fig. 2-1 Configuration of Tested System

PC EUT

Table 2-1 Equipment Used in Tested System

No. Product Manufacturer Model No. Serial No. FCC
1 PC JIETUO D310 47538967 5000422 FD%%

2.7. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: B4AOBC86XRPX filing to comply with Section 15.247 of
the FCC Part 15, Subpart C Rules.

2.8. Modifications

No modifications were implemented to meet testing criteria.

2.9. Note
1. The EUT is a an Bluetooth Standard type device,The functions of the EUT listed as below:

Test Standards Reference Report

. CTL1408212034-WF01
Radio

FCC Part 15 Subpart C (Section15.247) CTL1408212034-WFE02

2. The frequency bands used in this EUT are listed as follows:

Frequency Band(MHz) 2400-2483.5 5150-5350 5470-5725 5725-5850
Bluetooth V — — —
3. The EUT provides one completed transmitter and receiver.
Modulation Mode TX Function

Bluetooth 1TX
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2.10. Frequency Hopping System Requirements
Standard Applicable

According to FCC Part 15.247(a)(1), The system shall hop to channel frequencies that are selected at the
system hopping rate from a pseudo randomly ordered list of hopping frequencies. Each frequency must be
used equally on the average by each transmitter. The system receivers shall have input bandwidths that
match the hopping channel bandwidths of their corresponding transmitters and shall shift frequencies in
synchronization with the transmitted signals.

(g) Frequency hopping spread spectrum systems are not required to employ all available hopping channels
during each transmission. However, the system, consisting of both the transmitter and the receiver, must be
designed to comply with all of the regulations in this section should the transmitter be presented with a
continuous data (or information) stream. In addition, a system employing short transmission bursts must
comply with the definition of a frequency hopping system and must distribute its transmissions over the
minimum number of hopping channels specified in this section.

(h) The incorporation of intelligence within a frequency hopping spread spectrum system that permits the
system to recognize other users within the spectrum band so that it individually and independently chooses
and adapts its hopsets to avoid hopping on occupied channels is permitted. The coordination of frequency
hopping systems in any other manner for the express purpose of avoiding the simultaneous occupancy of
individual hopping frequencies by multiple transmitters is not permitted.

EUT Pseudorandom Frequency Hopping Sequence

The pseudorandom sequence may be generated in a nine-stage shift register whose 5" and 9" stage outputs
are added in a modulo-two addition stage, and the result is fed back to the input of the first stage.The
sequence begins with the first ONE of 9 consecutive ONEs; i.e.the shift register is initialized with nine ones.

Number of shift register stages: 9
Length of pseudo-random sequence: 29-1=511bits
Longest sequence of zeros: 8(non-inverted signal)

Linear Feedback Shift Register for Generation of the PRBS sequence

The frequencies allocated for the Bluetooth Module is F(MHz)=2402+1*n. (0<=n<=78). The lowest, middle,
highest channel numbers of the Bluetooth Module used and tested in this report are separately 0 (2402MHz),
39 (2441MHz) and 78 (2480MHz).

Each frequency used equally on the average by each transmitter.
The system receiver have input bandwidths that match the hopping channel bandwidths of their corresponding
transmitters and shift frequencies in synchronization with the transmitted signals.

The selection scheme chooses a segment of 32 hop frequencies spanning about 64 MHz and visits these
hops in a pseudo-random order. Next, a different 32-hop segment is chosen, etc. In the page, master page
response, slave page response, page scan, inquiry, inquiry response and inquiry scan hopping sequences,
the same 32-hop segment is used all the time (the segment is selected by the address; different devices will
have different paging segments).

When the basic channel hopping sequence is selected, the output constitutes a pseudo-random sequence
that slides through the 79 hops.
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sagment 1 F
sogment 2 ‘f" A
segment 3 ¥ A -
segment length A
Hop selection scheme in CONNECTION state.
Channels list:

Channel Frmﬁezr;cy Channel Fr?“cjltlj_'ezlgcy Channel Fr?“cjltlj_'ezl;cy
00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454
26 2428 53 2455

The pseudorandom frequency hoping sequence sample:

42,41,66,4,78,59,55,48,54,46,52,78,41,26,24,34,39,32,51,18,25,9,12,73,70,58,54,6,66,4,32,67,60,16,3,78,78,
76,47,45,47,49,14,34, etc.

Frequency Hopping System

This transmitter device is frequency hopping device, and complies with FCC part 15.247 rule.

This device uses Bluetooth radio which operates in 2400-2483.5 MHz band. Bluetooth uses a radio

technology called frequency-hopping spread spectrum, which chops up the data being sent and transmits
chunks of it on up to 79 channels (1 MHz separation; from 2402 to 2480 MHz) in the range 2,400-2,483.5 MHz.
The transmitter switches hop frequencies 1,600 times per second to assure a high degree of data security. All
Bluetooth devices participating in a given piconet are synchronized to the frequency-hopping channel for the
piconet. The frequency hopping sequence is determined by the master's device address and the phase of the
hopping sequence (the frequency to hop at a specific time) is determined by the master's internal clock.
Therefore, all slaves in a piconet must know the master's device address and must synchronize their clocks
with the master's clock.
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Adaptive Frequency Hopping (AFH) was introduced in the Bluetooth specification to provide an effective way
for a Bluetooth radio to counteract normal interference. AFH identifies "bad" channels, where either other
wireless devices are interfering with the Bluetooth signal or the Bluetooth signal is interfering with another
device. The AFH-enabled Bluetooth device will then communicate with other devices within its piconet to
share details of any identified bad channels. The devices will then switch to alternative available "good"
channels, away from the areas of interference, thus having no impact on the bandwidth used.

This device was tested with an bluetooth system receiver to check that the device maintained hopping
synchronization, and the device complied with these requirements for DA 00-705 and FCC Part 15.247 rule.

2.11. Mode of Operation

CTL has verified the construction and function in typical operation. All the test modes were carried out with the
EUT in normal operation, which was shown in this test report and defined as:

Test Mode

Mode 1: Transmitter-1Mbps(GFSK_DH5) DH5
Mode 2: Transmitter-2Mbps(Pi/4 DQPSK_DH5) 2DH5
Mode 3: Transmitter-3Mbps(8DPSK_DH5) 3DH5
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen CTL Testing Technology Co., Ltd.
Floor 1-A, Baisha Technology Park, No.3011, Shahexi Road, Nanshan District, Shenzhen, China 518055

The sites are constructed in conformance with the requirements of ANSI C6230, ANSI C63.4 (2009) and
CISPR Publication 22.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

IC Registration No.: 9618B

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with Registration
No.: 9618B on November 13, 2013.

FCC-Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration 970318, December 19, 2013.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.4. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 ,Specification for radio
disturbance and immunity measuring apparatus and methods - Part 4: Uncertainty in EMC
Measurements® and is documented in the Shenzhen CTL Testing Technology Co., Ltd. quality system acc.
to DIN EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested
may result in additional deviation. The manufacturer has the sole responsibility of continued compliance of
the device.

Hereafter the best measurement capability for CTL laboratory is reported:

Measurement

Test Range U . Notes
ncertainty
Radiated Emission 30~1000MHz 4.10dB (1)
Radiated Emission Above 1GHz 4.32dB (1)
Conducted Disturbance 0.15~30MHz 3.20dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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3.5. Test Description
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FCC PART 15 Subpart C

FCC Part 15.207 AC Power Conducted Emission PASS
FCC Part 15.247(a) 20dB Bandwidth PASS
FCC Part 15.247(d) Spurious Emission PASS
FCC Part 15.247(b) Maximum Peak Output Power PASS
FCC Part 15.109/ 15.205/ 15.209 Radiated Emissions PASS
FCC Part 15.247(d) Band Edge PASS
FCC Part 15.247(a)(1) Frequency Separation PASS
FCC Part 15.247(a)(1)(iii) Number of hopping frequency PASS
FCC Part 15.247(a)(1)(iii) Time of Occupancy PASS
FCC Part 15.203/15.247 (b) Antenna Requirement PASS

Remark: The measurement uncertainty is not included in the test result.
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3.6. Equipments Used during the Test
. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
Sunol Sciences
Bilog Antenna c JB1 A061713 2014/07/12 | 2015/07/11
orp.
EMI Test Receiver R&S ESCI 103710 2014/07/10 | 2015/07/09
Spectrum Analyzer Agilent E4407B MY45108355 2014/07/06 2015/07/05
. Controller
Controller EM Electronics EM 1000 N/A 2014/07/06 2015/07/05
Horn Antenna S””"és“ences DRH-118 A062013 2014/07/12 | 2015/07/11
orp.
Horn Antenna SCHWARZBECK | BBHA9170 1562 2014/07/12 | 2015/07/11
Active Loop Antenna SCHWARZBECK | FMZB1519 1519-037 2014/07/12 | 2015/07/11
LISN R&S ENV216 101316 2014/07/10 | 2015/07/09
LISN SCHWARZBECK | NSLK8127 8127687 2014/07/10 | 2015/07/09
Microwave HP 83498 3155A00882 2014/07/10 | 2015/07/09
Preamplifier
Amplifier HP 8447D 3113A07663 2014/07/10 | 2015/07/09
Transient Limiter Com-Power LIT-153 532226 2014/07/10 2015/07/09
$:§ti§rcomm“”i°a”°” R&S CMU200 3655A03522 | 2014/07/06 | 2015/07/05
Iﬂzrt"eprerat“re/ Humidigy zhicheng 7C1-2 20522 2014/07/10 | 2015/07/09
SIGNAL
GENERATOR HP 8647A 3200A00852 2014/07/10 | 2015/07/09
m‘:::’a”d Peak Poger Anritéu ML2495A 220.23.35 2014/07/06 | 2015/07/05
Climate Chamber ESPEC EL-10KA A20120523 2014/07/06 | 2015/07/05
9SH10-
High-Pass Filter K&L 2700/X12750 / 2014/07/06 | 2015/07/05
-0/0
41H10-
High-Pass Filter K&L 1375/U12750 / 2014/07/06 | 2015/07/05
-0/0

RF Cable HUBER+SUHNER RG214 / 2014/07/09 | 2015/07/08




V1.0 Page 13 of 94 Report No.: CTL1408212034-WF01

4. TEST CONDITIONS AND RESULTS

4.1. AC Power Conducted Emission

TEST CONFIGURATION

Shielded Rootne

EUT

Test
Receiver

TEST PROCEDURE

1 The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is placed on
the ground plane as per ANSI C63.10-2009.
2 Support equipment, if needed, was placed as per ANSI C63.10-2009
3 All /O cables were positioned to simulate typical actual usage as per ANSI C63.10-2009
4 The EUT received DC5V power from the adapter, the adapter received AC120V/60Hz power through a
Line Impedance Stabilization Network (LISN) which supplied power source and was grounded to the ground
plane.
5 All support equipments received AC power from a second LISN, if any.
6 The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.
7 Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.
8 During the above scans, the emissions were maximized by cable manipulation.
Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz using a receiver
bandwidth of 9kHz.

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following :

E Maximum RF Line Voltage (dBuV)
requency
(MHz) CLASS A CLASS B
Q.P. Ave. Q.P. Ave.
0.15-0.50 79 66 66-56* 56-46*
0.50 - 5.00 73 60 56 46
5.00 - 30.0 73 60 60 50

* Decreasing linearly with the logarithm of the frequency
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TEST RESULTS

SCAN TABLE: "Voltage (9K-30M)FIN"

Short Description: 150K-30M voltage
Level [dBp*]
70

1]
a0
40
30
20
10
a
-10

Frequency [Hz]

®* x xME% fin

MEASUREMENT RESULT:

Frequency Level Transd Limit Margin Detector Line PE
MHz dBpv dB  dBuv dE
0.158000 52.10 10.2 [aYa) 13.5 QP o) GHND
2.0%c000 45,00 10.4 5é 11.0 QP N GHD
2.1%28000 41.50 10.4 =1 14.5 QP o) GHND
2.2594000 46,50 10.4 5é 9.5 QP N GHD
2.3%2a6000 45. 30 10. 4 56 10.7 QP o) GHD
2.4592000 45,00 10.4 =1 11.0 QP N GHD
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Detector Line PE
MHz dBpv dB  dBuv dE
0.1%8000 49.00 10.2 54 4.7 AV o) GHD
2.0%c000 42, 40 10.4 46 3.6 AV N GHD
2.123000 39.00 10.4 44 7.0 AV 0] GHND
2.294000 44.10 10. 4 44 1.9 AV o) GHD
2.3%26000 4z2. 80 10. 4 44 3.2 AV o) GHD
2.492000 42.50 10.4 44 3.5 AV o) GHND
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SCAN TABLE: "Voltaoe (9K-30M)FIN"
Short Description: 150K-30M Voltage

Level [dBuY]
70
i)

a0

40
a0
20
10

Freguency [HZ]

MEASUREMENT RESULT:

Frequency Ievel Transd Limit Margin Detector ILine PR
MHzZ dBpv dB  dBpv dB
0.150000 5Z.50 10.2 66 13.1 ¢QF Ll GND
0.158000 52.10 10.2 519 13.5 ¢QF Ll GND
Z.0%6000 44.00 10.4 56 12.0 ¢@F ini GHD
Z.294000 46,30 10.4 he 9.7 QF Ll GND
Z.35%6000 43.50 10.4 1) 12.1 ¢QF Ll GND
Z.4%2000 45.60 10.4 he 10.4 ¢QF Ll GND

MEASUREMENT RESULT:

Frequency Ievel Transd Limit Margin Detector ILine PR
MHzZ dBpv dB  dBpv dB
0.138000 43.30 10.2 Hd 4.4 RV Ll GND
Z.05%6000 41.70 10.4 46 4.3 AV Ll GND
Z.1%2000 41.20 10.4 46 4.8 LAV Ll GND
Z.294000 44 .10 10.4 46 1.9 AV Ll GND
Z.3%6000 41.50 10.4 4 4.4 AV Ll GHD
Z.4%2000 43.30 10.4 46 2.7 RV Ll GND
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4.2. Radiated Emission

TEST CONFIGURATION

Radiated Emission Test Set-Up
Frequency range 9KHz — 30MHz

Page 16 of 94
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Turntable

iLoop antenna

0.8m Test
Receiver
——
Ground Plane Coaxial Cable
Frequency range 30MHz — 1000MHz
]
—— 3m >
Turntable
\ EUT 1m to 4m
Test K
Receiver 0.8m
[ |
l 7
Ground Plane > Coaxial Cable
Frequency range above 1GHz-25GHz
p, =!I E- -+
’ 3t .
Turntable : ;
\ FUT. 110 to 4
Test
Receivers Iﬂ.ﬂm
| — 1
L j
Ground Planes Coaxial Cables

AN
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TEST PROCEDURE

—_
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The EUT was placed on a turn table which is 0.8m above ground plane.

2 Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating the turn
table from 0°C to 360°C to acquire the highest emissions from EUT
3. And also, each emission was to be maximized by changing the polarization of receiving antenna both

horizontal and vertical.

S

from 9KHz to 25GHz.

Field Strength Calculation

Repeat above procedures until all frequency measurements have been completed.
The fundamental frequency is 2400-2483.5MHz, So the radiation emissions frequency range were tested

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

For example
Frequency FS RA AF CL AG Transd
(MHz) (dBpV/im) | (dBpV/m) (dB) (dB) (dB) (dB)
300.00 40 58.1 12.2 1.6 31.90 -18.1

Transd=AF +CL-AG

RADIATION LIMIT

For intentional device, according to § 15.209(a), the general requirement of field strength of radiated emission
from intentional radiators at a distance of 3 meters shall not exceed the following table. According to §
15.247(d), in any 100kHz bandwidth outside the frequency band in which the EUT is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in the100kHz

bandwidth within the band that contains the highest level of desired power.

Frequency Distance Radiated Radiated
(MHz) (Meters) (dBuV/m) (MV/m)
30-88 3 40.0 100

88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500
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TEST RESULTS
Mode 1: Transmitter-1Mbps(GFSK_DH5)
CH|Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)

Vv 24021 61.2 31.2 92.4 Fundamental / PK
Vv 363.1 9.7 16.4 26.1 46 -19.9 QP
\Y 498.0 94 19.3 28.7 46 -17.3 QP

0 Vv 3252.5 59.6 -16.0 43.6 54(Note) -10.4 PK
Vv 4884.5 59.6 -11.7 47.9 54(Note) -6.1 PK
V 7206.0 48.7 -3.5 45.2 54(Note) -8.8 PK
Vv 24000.0 61.5 -8.9 52.6 54(Note) -1.4 PK
V 2440.9 62.2 31.2 93.4 Fundamental / PK
V 468.2 94 18.9 28.3 46 -17.7 QP
Vv 547.6 9.9 20.6 30.5 46 -15.5 QP

39 V 3252.5 61.2 -16.0 45.2 54(Note) -8.8 PK
V 4884.5 60.8 -11.7 49.1 54(Note) -4.9 PK
V 7323.0 50.2 -3.0 47.2 54(Note) -6.8 PK
Vv 24000.0 61.2 -8.9 528 54(Note) -1.7 PK
V 2480.0 61.7 31.2 92.9 Fundamental / PK
V 302.9 27.6 14.7 42.3 46 -3.7 QP
V 454.0 8.4 18.4 26.8 46 -19.2 QP

78 Vv 3303.5 64.5 -16.2 48.3 54(Note) -5.7 PK
V 4961.0 B3 -11.4 48.5 54(Note) -5.5 PK
V 7440.0 46.8 -2.6 44.2 54(Note) -9.8 PK
V 24000.0 61.1 -8.9 52.2 54(Note) -1.8 PK

Note: 1. Measure Level = Reading Level + Factor.
2. The test results which are attenuated more than 20 dB below the permissible value limit (the test
frequency range: 9kHz~30MHz, 18 GHz~25GHz), therefore no data appear in the report.
3. This limit applies for using average detector, if the test result on peak is lower than average limit, then
average measurement needn’t be performed.

4. For 30MHz to 1GHz , RBW_120kHz VBW 300kHz ,QP detector ; For above 1IGHz ,RBW 1MHz VBW 3MHz ,PK detector for PK
value ,RBW 1MHz VBW 10Hz ,PK detector for AV value .
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Report No.: CTL1408212034-WF01

CH|Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
V 2402.1 59.1 31.2 90.3 | Fundamental / PK
V 363.1 12.0 16.4 28.4 46 -17.6 QP
V 498.0 11.9 19.3 31.2 46 -14.8 QP
0 V 3201.5 59.5 -15.9 43.6 54(Note) -10.4 PK
V 4808.0 61.0 -11.9 | 491 54(Note) -4.9 PK
V 7206.0 51.2 -3.5 47.7 54(Note) -6.3 PK
V 24000.0 61.3 -8.9 52.4 54(Note) -1.6 PK
V 2441.0 59.9 31.2 91.1 Fundamental / PK
V 468.2 11.5 18.9 30.4 46 -15.6 QP
V 614.4 4.1 21.2 25.3 46 -20.7 QP
39 V 3252.5 64.3 -16.0 | 48.3 54(Note) -5.7 PK
V 4884.5 61.9 -11.7 50.2 54(Note) -3.8 PK
V 7323.0 49.8 -3.0 46.8 54(Note) -7.2 PK
V 24000.0 61.1 -8.9 52:2 54(Note) -1.8 PK
V 2480.0 59.4 31.2 90.6 |Fundamental / PK
V 320.2 14.4 15.3 29.7 46 -16.3 QP
V 454.0 16.1 18.4 34.5 46 -11.5 QP
78 V 3303.5 54.6 -16.2 38.4 54(Note) -15.6 PK
V 4961.0 61.5 -11.4 50.1 54(Note) -3.9 PK
V 7440.0 48.8 -2.6 46.2 54(Note) -7.8 PK
V 24000.0 61.1 -8.9 52.2 54(Note) -1.8 PK

Note: 1. Measure Level = Reading Level + Factor.
2. The test results which are attenuated more than 20 dB below the permissible value limit (the test
frequency range: 9kHz~30MHz, 18 GHz~25GHz), therefore no data appear in the report.
3. This limit applies for using average detector, if the test result on peak is lower than average limit, then
average measurement needn’t be performed.

4. For 30MHz to 1GHz , RBW 120kHz VBW 300kHz ,QP detector ; For above 1GHz ,RBW 1MHz VBW 3MHz ,PK detector for PK
value ,RBW 1MHz VBW 10Hz ,PK detector for AV value .
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Mode 3: Transmitter-3Mbps(8DPSK_DH5)

CH|Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
V 2401.9 59.3 31.2 90.5 | Fundamental / PK
V 571.5 12.2 20.6 32.8 46 -13.2 QP
V 747.8 4.6 22.5 27.1 46 -18.9 QP
0 V 3201.5 61.2 -15.9| 453 54(Note) -8.7 PK
V 4808.0 59.5 -11.9 47.6 54(Note) -6.4 PK
V 7206.0 48.3 -3.5 44.8 54(Note) -9.2 PK
V 24000.0 61.2 -8.9 52.3 54(Note) -1.7 PK
V 2441.0 59.7 31.2 90.9 |Fundamental / PK
V 614.4 11.9 21.2 33.1 46 -12.9 QP
V 730.9 4.1 22.4 26.5 46 -19.5 QP
39 V 3252.5 63.3 -16.0 47.3 54(Note) -6.7 PK
V 4884.5 60.1 -11.7 48.4 54(Note) -5.6 PK
V 7323.0 49.9 -3.0 46.9 54(Note) -7.1 PK
V 24000.0 61.2 -8.9 523 54(Note) -1.7 PK
V 2480.0 59.5 31.2 90.7 |Fundamental / PK
V 320.2 15.4 15.3 30.7 46 -15.3 QP
V 548.2 6.5 20.6 271 46 -18.9 QP
78 V 3303.5 62.0 -16.2 45.8 54(Note) -8.2 PK
V 4961.0 60.1 -11.4 48.7 54(Note) -5.3 PK
V 7440.0 49.1 -2.6 46.5 54(Note) -7.5 PK
V 24000.0 61.5 -8.9 52.6 54(Note) -1.4 PK

Note: 1. Measure Level = Reading Level + Factor.
2. The test results which are attenuated more than 20 dB below the permissible value limit (the test
frequency range: 9kHz~30MHz, 18 GHz~25GHz), therefore no data appear in the report.
3. This limit applies for using average detector, if the test result on peak is lower than average limit, then
average measurement needn’t be performed.

4. For 30MHz to 1IGHz , RBW 120kHz VBW 300kHz ,QP detector ; For above 1GHz ,RBW 1MHz VBW 3MHz ,PK detector for PK
value ,RBW IMHz VBW 10Hz ,PK detector for AV value .
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4.3. Maximum Peak Output Power

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to ANSI C63.10: 2009.

Use the following spectrum analyzer settings:

Span = approximately 5 times the 20dB bandwidth, centered on a hopping channel

RBW > the 20 dB bandwidth of the emission being measured.

VBW = RBW, Sweep = auto, Detector function = peak, Trace = max hold

Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the peak of the emission. The
indicated level is the peak output power (don’t forget added the external attenuation and cable loss).

LIMIT

The Maximum Peak Output Power Measurement limit is 30dBm.

TEST RESULTS
DH5 Mode:
Channel Peak Power Peak Power
Frequency Output Limit Pass / Fail
(MHz) (dBm) (dBm)
2402 -2.786 30 PASS
2441 -1.487 30 PASS
2480 -2.227 30 PASS

Note: The test results including the cable lose.
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Low channel

o Agilent R [reacsearch
Mkr1 2.4021625 GHz |
Ref20 dBm Atten 30 dB -2.786 dBm
Peak Meas Tools »
Log
10
ds/ : MNext Peak
Offst L —1 1
dB
/ Next Pk Right
\,\K
MNext Pl Left
M1 S2
S3 FC Win Search
AA
Pk-Pk Search
Center 2.402 GHz Span 5 MHz 1“"?59
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms (401 pts) o

Middle channel

It sl R_T | Peal Search
Mkr1 2.4408250 GHz I
Ref20 dBm Atten 30 dB -1.487 dBm
Peak heas Tools
Log
10
dB/ x
offst = N MNext Peak
1 - —
dB ;
MNext Pk Right
x-\_""‘x-\_\
MNext Pk Left
M1 S2
S3 FC Min Search
AA
Pk-Pk Search
Center 2441 GHz Span 5 MHz 1M?£e
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms (401 pts) o
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High channel

i (IES R_T | Peak Search
Mkr1 2.4798000 GHz |
Ref 20 dBm Atten 30 dB -2.227 dBm
Peak Meas Tools »
Log
10
dB/ - Mext Peak
Offst i
1 —~ -]
dB ;
Mext Pk Right
W T
Mext Pl Left
M1 S2
S3 FC Min Search
AR
Pk-Plk Search
Center 2.48 GHz Span 5 MHz 1'\’1?59
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms (401 pts) o
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2DH5 Mode:
Channel Peak Power Peak Power
Frequency Output Limit Pass / Fail
(MHz) (dBm) (dBm)
2402 -4.924 30 PASS
2441 -3.380 30 PASS
2480 -4.227 30 PASS

Note: The test results including the cable lose.

Low channel

o Agilent R T [reacsearch
Mkr1 2.402075 GHz |
Ref20 dBm Atten 30 dB 4924 dBm
Peak Meas Tools »
Log
10
gll?f.;t MNext Pealk
dB
L~ ] Next Pk Right
MNext Pl Left
M1 S2
S3 FC Win Search
AA
Pk-Pk Search
Center 2.402 GHz Span 10 MHz 1“"?59
#Res BW 3 MHz #VBW 3 MHz Sweep 4 ms (401 pts) o
Middle channel
2 Agllent R_T | Peak Search
Mkr1 2.440925 GHz |
Ref 20 dBm Atten 30 dB 3.38 dBm
Peak leas Tools *
Log
10
dB/ 3 Mext Peak
Offst L
1 ’_/ Mh“““—m.\
dB
T | NextPkRight
i Mext Pk Left
M1 S2
S3 FC Min Search
AA
Pk-Pk Search
Center 2441 GHz Span 10 MHz 1M?£e
#Res BW 3 MHz #VBW 3 MHz Sweep 4 ms (401 pts) o
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High channel

i Agilent R T | Peak Search
Mkr1 2.480000 GHz
Ref 20 dBm Atten 30 dB 4.227 dBm
Peak leas Tools *
Log
10
dﬂ?f.;t Mext Peak
B
1 ’_w-”_ﬂ_ﬂ_ﬂé I
dB
] Mext Pk Right
Mext Pl Left
M1 S2
S3 FC Min Search
AA
Pk-Plk Search
Center 2.48 GHz Span 10 MHz 1'\’1?;9
#Res BW 3 MHz #VBW 3 MHz Sweep 4 ms (401 pts) o

3DH5 Mode:
Channel Peak Power Peak Power
Frequency Output Limit Pass / Fail
(MHz) (dBm) (dBm)
2402 -4.575 30 PASS
2441 -3.025 30 PASS
2480 -3.844 30 PASS

Note: The test results including the cable lose.

Low channel

i Agilent R T | Peak Search
Mkr1 2.402075 GHz
Ref 20 dBm Atten 30 dB 4.575 dBm
Peak leas Tools *
Log
10
dB/ L Mext Peak
Offst o]
1 I I
dB
L] - Next Pk Right
Mext Pl Left
M1 S2
S3 FC Min Search
AA
Pk-Plk Search
Center 2.402 GHz Span 10 MHz 1'\’1?;9
#Res BW 3 MHz #VBW 3 MHz Sweep 4 ms (401 pts) o




V1.0

Page 26 of 94

Report No.: CTL1408212034-WF01

Middle channel

i (IES R_T | Peak Search
Mkr1 2.441100 GHz
Ref 20 dBm Atten 30 dB 3.025 dBm
Peak Meas Tools »
Log
10
dB/ 1 MNeat Peak
Offst <o |
1 ,//‘—’—H—'_N_N_ T—=-.
dB
| NextPkRight
Mext Pl Left
M1 S2
S3 FC Min Search
AA
Pk-Plk Search
Center 2.441 GHz Span 10 MHz 1'\’1?59
#Res BW 3 MHz #VBW 3 MHz Sweep 4 ms (401 pts) o

High channel

i (IES R_T | Peak Search
Mkr1 2.479875 GHz |
Ref 20 dBm Atten 30 dB 3.844 dBm
Peak Meas Tools »
Log
10
g?f';t _/_ﬁjlz MNeat Peak
1 ——f,.‘/- M___hw-h___qﬁ
dB
T | NextPkRight
Mext Pl Left
M1 S2
S3 FC Min Search
AA
Pk-Plk Search
Center 2.48 GHz Span 10 MHz 1'\’1?59
#Res BW 3 MHz #VBW 3 MHz Sweep 4 ms (401 pts) o
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4.4, 20dB Bandwidth

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to ANSI C63.10: 2009.

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20dB bandwidth, centered on a hopping channel

RBW = 1% of the 20dB bandwidth, VBW = RBW, Sweep = auto, Detector function = peak, Trace = max hold
The EUT should be transmitting at its maximum data rate. Allow the trace to stabilize.

Use the marker-to-peak function to set the marker to the peak of the emission. Use the marker-delta function
to measure 20 dB down one side of the emission. Reset the marker-delta function, and move the marker to
the other side of the emission, until it is (as close as possible to) even with the reference marker level. The
marker-delta reading at this point is the 20 dB bandwidth of the emission. If this value varies with different
modes of operation (e.g., data rate, modulation format, etc.), repeat this test for each variation.

LIMIT
For frequency hopping systems operating in the 2400MHz-2483.5MHz no limit for 20dB bandwidth.

TEST RESULTS
DH5 Mode:
CHANNEL 20dB BANDWIDTH LIMIT
FRE&UHEZ';CY (KHz) (KHz) | PASSIFAIL
2402 929.560 / PASS
2441 901.004 / PASS
2480 936.116 / PASS
_ Low Channel
# Agilent R_T [ oenioy

Ch Freg 2,402 GHz Trig  Free
Trace
Decupied Bandwidth 2 3
Clear Write
Ref 10 dBm Atten 20 dB
#Peak
Lo Mlax Hold
0 Al i
3 N‘Q Fa
dB/
ofs v e — Min Hold
dB T el
Center 2.402 GHz Span 5 MHz View
#Res BW 10 kHz #VBW 30 kHz Sweep 51.8 ms (401
Occupied Bandwidth Occ BYY % Pwr 93.00 % Blank
855.2294 kHz *d5 D00
Transmit Freq Error -33.331 kHz More
% dB Bandwidth 529 560 kHz Tof2
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Middle Channel

R T |FrequhanneI

Ch Freg

Decupied Bandwidth

2.441 GHz Trig  Free Center Freq
2.44100000 GHz

Start Freq
243850000 GHz
Ref 10 dBm Atten 20 dB
fP“k - Stop Freq
o9 T 2 44350000 GHz
luB.’ > ¥ A e _
CF Step
Offst par iy o -
1 — v v A’SDD.DDDDDD kHz
o uto Mari
dB e
Freq Offset
Center 2.441 GHz Span5 MHz = 0.00000000 Hz
#Res BW 10 kHz #VBW 30 kHz Sweep 51.8 ms (401
Occupied Bandwidth OccBW%Pw  sgony | SIONalTrack
862.9403 kHz el
Transmit Freg Error -55.589 kHz
s B Bandwidth 901 004 kHz

High Channel

Report No.: CTL1408212034-WF01

i Agilent R T Il Trace/View
Ch Freg Trig  Free TraEe
Decupied Bandwidth 2 3
Clear Write
Ref 10 dBm Atten 20 dB
#Peak
Lo 2 Masx Hold
109 Pl N
Y AP
dB/
Offst £ * i
; s v P Lk v Min Hold
dB Al
Center 2.48 GHz Span 5 MHz View
#Res BW 10 kHz #VBW 30 kHz Sweep 51.8 ms (401
Occupied Bandwidth Occ BYY % Pwr 93.00 % Blank
862.5814 kHz *d5 D00
Transmit Freq Error 54 877 kHz More
% dB Bandwidth 536,116 kHz Tof2
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CHANNEL 20dB BANDWIDTH LIMIT
FRE(CI‘VIUHEZ')‘CY (KHz) (KHz) PASS/FAIL
2402 1349 / PASS
2441 1335 / PASS
2480 1325 / PASS
Low Channel
s Agilent R T [ emmiew

Ch Freg 2.402 GHz Trig  Free
Trace
Decupied Bandwidth 2 3
Clear Write
Ref 10 dBm Atten 20 dB
#Peak
Lo Ilax Hold
109 fl WW\_\,\Q
dB! >7 T
Offst i ava
b e e Min Hold
dB
Center 2.402 GHz Span5 MHz Vi
#Res BW 30 kHz #VBW 100 kHz  Sweep 5.718 ms {401
Occupied Bandwidth Occ BW % Pur 59.00 % Blank
1 1910 MHZ »dB 20,00 dB
Transmit Freq Error -41.599 kHz More
x B Bandwidth 1.349 MHz Tof2

Middle Channel

i (IES R T Il Trace/View
Ch Freg 2441 GHz Trig  Free TiraEe
Decupied Bandwidth 2 3
Clear Yrite
Ref 10 dBm Atten 20 dB
#Peak
Log P T T " Max Hold
10 Pl
- £
dB/ i i
Offst I ' i
1 e R Min Hold
dB
Center 2.441 GHz Span 5 MHz View
#Res BW 30 kHz #VBW 100 kHz Sweep 5.718 ms (401
Occupied Bandwidth Occ BYY % Pwr 93.00 % Blank
11796 MHz wdB  -20.00 dB
Transmit Freq Error 58631 kHz More
» dB Bandwidth 1.335 MHz 1of2
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High Channel

R T |FrequhanneI

Ch Freg 2 48 GHz Trig  Free Center Freq
Decupied Bandwidth 248000000 GHz
Start Freq
247750000 GHz
Ref 10 dBm Atten 20 dB
fP“k Stop Freq
g P 2 48250000 GHz
10 ¥
;?;, — *J/ \\ CF Step
i = = 500.000000 kHz
R
1 [ty e Auto tular
dB
Freq Offset
Center 2.48 GHz Span5 MHz = 0.00000000 Hz
#Res BW 30 kHz #VBW 100 kHz Sweep 5.718 ms (401
Occupied Bandwidth OccBW%Pw  sgony | SIONalTrack
11826 MHz wdB  -20.00 dB —
Transmit Freg Error -59.128 kHz
x dB Bandwidth 1.325 hHz

Report No.: CTL1408212034-WF01

3DH5 Mode:
e 20dB BANDWIDTH LIMIT
FRE&UHEZ';CY (MHz) (MHz) PASS/FAIL
2402 1268 / PASS
2441 1288 / PASS
2480 1305 / PASS
Low Channel
i Agilent

R T IlFrequhanneI

Ch Freg

Decupied Bandwidth

Trig  Free

Ref 10 dBm Atten 20 dB
#Peak
L
0 PSS Ao
> A s
dB/ 7
Offst tea ,
1 B Pt (et~
e
dB
Center 2.402 GHz Span 5 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5.718 ms (401
Occupied Bandwidth Occ BWY % Pur 59.00 %
11671 MHz wdB  -20.00 dB
Transmit Freg Error -45 246 kHz
x dB Bandwidth 1.268 hHz

Center Freq
240200000 GHz

Start Freq
239950000 GHz

Stop Freq
240450000 GHz

CF Step
500.000000 kHz
Auto Mari

Freq Offset
0.00000000 Hz

Signal Track

On off
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Middle Channel

i Agilent R T IlFrequhanneI
Ch Freg 2.441 GHz Trig  Free Center Freq
Decupied Bandwidth 244100000 GHz
Start Freq
2.43850000 GHz
Ref 10 dBm Atten 20 dB
fP“k —— Stop Freq
o9 AP N 2.44350000 GHz
10
> < _—
de/ ,f L CF Step
Offst | .\ Ly e 500.000000 kHz
1 - Auta tlan
dB —
Freq Offset
Center 2.441 GHz Span5 MHz = 0.00000000 Hz
#Res BW 30 kHz H#VBW 100 kHz Sweep 5.718 ms (401
Occupied Bandwidth OccBW%Pw  sgony | SIONalTrack
1.1665 MHz wdB  -20.00 dB _
Transmit Freg Error -60.519 kHz
x dB Bandwidth 1.285 hHz

High Channel

i Agilent R T Il Trace/View
Ch Freg 2.48 GHz Trig  Free TraEe
Decupied Bandwidth 2 3
Clear Write
Ref 10 dBm Atten 20 dB
#Peak
Log — A Max Hold
10 i
3 =
dB/ / A
; )
1clﬁst T BN D, O . Min Hold
dB
Center 2.48 GHz Span 5 MHz View
#Res BW 30 kHz #VBW 100 kHz Sweep 5.718 ms (401
Occupied Bandwidth Occ BYY % Pwr 93.00 % Blank
11822 MHz wdB  -20.00 dB
Transmit Freq Error 59 356 kHz More
» dB Bandwidth 1.305 MHz 1of2
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4.5. Band Edge

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(c)).

TEST PROCEDURE

According to ANSI C63.10: 2009.

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the channel closest to the
bandedge, as well as any modulation products which fall outside of the authorized band of operation.

For PK test, RBW=1MHz,VBW=3MHz

For AV test, RBW =IMHz,VBW = 10Hz

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Set the marker on the emission at the bandedge, or on the highest modulation
product outside of the band, if this level is greater than that at the bandedge. Enable the marker-delta function,
then use the marker-to-peak function to move the marker to the peak of the in-band emission. The marker-
delta value now displayed must comply with the limit specified in this Section.

Now, using the same instrument settings, enable the hopping function of the EUT. Allow the trace to stabilize.
Follow the same procedure listed above to determine if any spurious emissions caused by the hopping
function also comply with the specified limit.

TEST RESULTS
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Report No.: CTL1408212034-WF01

Engineer: Happy

Site: AC5

Time: 2014/10/08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_DRH-118(1-18GHz)

Polarity: Horizontal

EUT: Bluetooth Module

Power: By USB

Note: Mode 1: Transmit at channel 2402MHz by DHS

110 LEve! (4BuIm) Date: 10-08-2014 Time: 16:04:48
4DB
60
WMWMMWMW
105310 2330. 2350, 2370. 2300. 2410
Frequency (MHz)
Site no. : 3m Chawmber Data no. 641
Dis. / Ant. : 3m  DRH-118 Ant. pol. : HORIZONTAL
Limit : 74DB
Env. / Ina. : 23*C/54%
Engineer
EUT
Power
W/N
Test Mode
int. Cable Emission
Fredq. Factor Loss FEReading Level Limits Margin Remark
(MHz)  (dB) (dB)  (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2390.00 28.78 4.61 54.69 52.72  74.00 21.28 Peak
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Engineer: Happy

Site: AC5

Time: 2014/10/08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_DRH-118(1-18GHz)

Polarity: Horizontal

EUT: Bluetooth Module

Power: By USB

Note: Mode 1: Transmit at channel 2402MHz by DHS

10 Leve! (dBuVm) Date: 10.08.2014 Time: 10:12:18
60
4DB
105310 2330. 2350. 2370. 2390. 2410
Frequency (MHz)
Site no. 1 3m Chamber Data no. 606
Dis. / Ant. : 3m  DRH-118 Ant. pol. : HORIZONTAL
Limit : 54DB
Env. / Ins. 1 Z23%C/54%
Engineer
EUT
FPower
WN
Test Mode
Ant. Cable Emission

Fredg.
[MHz)

Loss
(dB)

Factor
(dB])

Feading Lewvel

(dBuV)

Limits
(dBuV/m) (dBuV/m)

(dB)

Margin Remark

1 2390.00

29,35

27.38

S54.00

Z6.62

Iverage
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Engineer: Happy

Site: AC5 Time: 2014/10/08

Limit: FCC_Part15.209 RE(3m) Margin: 0

Probe: Horn_DRH-118(1-18GHz) Polarity: Vertical

EUT: Bluetooth Module

Power: By USB

Note: Mode 1: Transmit at channel 2402MHz by DHS

110 Level {dBuWim) Date: 10-08-2014 Time: 16:03:13
3
1DB
60
WWWMWMWWJ}
102310 2330. 2350. 2370. 2390. 2410
Frequency (MHz)
Jite no. + 3m Chawber Data no. : 640
Dis. / Ant. i 3m DEH-118 Ant. pol. : VERTICAL
Limit : 74DEB
Env. / Ins. 1 23%C/54%
Engineer
EUT
Power
/N
Test Mode
Ant. Cable Emission
Frecd. Factor Loss FReading Level Limits Margin Remark
{MHz) (dE) (dB) (dBuv) {dBuV/m) (dBuV/m) (dE)
1 Z390.00 zg.78 4.61 53.37 51.40 74.00 2z.60 Peak
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Engineer: Happy

Site: AC5 Time: 2014/10/08
Limit: FCC_Part15.209 RE(3m) Margin: 0
Probe: Horn_DRH-118(1-18GHz) Polarity: Vertical
EUT: Bluetooth Module Power: By USB
Note: Mode 1: Transmit at channel 2402MHz by DHS
110 Level {(dBuWim) Date: 10-08-2014 Time: 09:59:27
3
60
4DB
~ Y N — 1
105310 2330. 2350. 2370. 2390. 2410
Frequency (MHz)
Site no. 1 3m Chanber Data no. @ 604
Dis. / Ant. i 3m DEH-118 Ant. pol. : WERTICAL
Limit : 54DB
Env. / Ins. : 2Z3+*C/54%
Engineer
EUT
Power
M/N
Test Mode
Int. Cable Emission
Freq. Factor Loss Reading Level Limits Margin Remark
{MHz) (dEB) (dB)  (dBuV) (dBuV/m) (dBuV/m) ([dE)

1 2390.00 Z25.78 4.61 29.38 27.41 54.00 26.59 hverage
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Engineer: Happy

Site: AC5 Time: 2014/10/08
Limit: FCC_Part15.209 RE(3m) Margin: 0
Probe: Horn_DRH-118(1-18GHz) Polarity: Horizontal
EUT: Bluetooth Module Power: By USB
Note: Mode 1: Transmit at channel 2480MHz by DHS
110 Level (dBu\Wim) Date: 10-08-2014 Time: 10:50:33

74DB

ha¥

. W

105475 2480. 2485. 2490. 2495, 2500
Frequency (MHz)
Site no. : 3m Chamber Data no. : 610
Dis. / Ant. 1 3m DEH-118 Ant. pol. : HORIZONTAL
Limit 1 74DB
Env. / Ins. : 2Z3%C/54%
Engineer
EUT
Power
N/N
Test Hode
int. Cable Emisz=ion
Fredq. Factor Loss Beading Lewvel Limits Margin Remark
(MHz) [dB) (dE) (dBEuV) (dBuV/m) (dBuV/m) (dE)

1 2479.80 28.93 4.70 91.589 g9.84 74.00 -=15.84 Peak
2 £483.50 ZB8.93 4.70 67.47 65.72 74.00 8.28 Feak
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Report No.: CTL1408212034-WF01

Engineer: Happy

Site: AC5

Time: 2014/10/08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_DRH-118(1-18GHz)

Polarity: Horizontal

EUT: Bluetooth Module

Power: By USB

Note: Mode 1: Transmit at channel 2480MHz by DHS

110 Level (dBuVim) Date: 10-08-2014 Time: 10:37:51
1
60
54DB
105475 2480. 2485. 2490, 2495, 2500
Frequency (MHz)
Site no, + 3m Chamber Data no, : 603
Dis. / Ant. i 3m DEH-118 Ant. pol. : HORIZONTAL
Limit : 54DB
Env. / Ins. : 23*C/54%
Engineer
EUT
Power
M/
Test Mode
int. Cable Emission
Fred. Factor Losz Reading Level Limitz Margin Remwark
(MHz) (dEBE) (dEB) (dBuV) (dBuV/m) (dBuV/m) (dE)
1 2479.90 28.93 4 .70 T8.54 T6.79 54.00 =-22.79 hverage
2 2483 .50 2Z8.93 4,70 50.38 48.63 54.00 5.37 Average
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Engineer: Happy

Site: AC5 Time: 2014/10/08
Limit: FCC_Part15.209 RE(3m) Margin: 0

Probe: Horn_DRH-118(1-18GHz) Polarity: Vertical
EUT: Bluetooth Module Power: By USB

Note: Mode 1: Transmit at channel 2480MHz by DHS

e S

Lewvel {dBu\im) Date: 10-08-2014 Time: 10:47:25

110
1
74DB
60
105475 2480. 2485. 2490, 2405, 2500
Frequency (MHz)
Fite no. : 3m Chamber Data no, : 609
Dis. / Ant. i 3m DRH-118 Ant. pol. : WERTICAL
Limit : 74DEB
Env. / Ins. 1 23%C/54%
Engineer
EUT
Fouwer
M/N
Test Mode
int. Cabhle Emiz=ion
Frecg. Factor Loss Reading Level Limits Margin Remark
(MHz) (dE) (dB) {dBuV) {dBuW/m) (dBuV/m) {dB)
1 2479.80 28.93 4.70 9z2.26A 90.51 74.00 -16.51 Peak
2 2483.50 25.93 4.70 67 .08 65.33 74.00 g5.67 Peak
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Engineer: Happy

Site: AC5

Time: 2014/10/08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_DRH-118(1-18GHz)

Polarity: Vertical

EUT: Bluetooth Module

Power: By USB

Note: Mode 1: Transmit at channel 2480MHz by DHS

Date: 10-08-2014 Time: 10:22:50

Level (dBuVim)

110

1
60
54DB
2
105475 2480, 2485, 2490, 2495, 2500
Frequency (MHz)
Site no. : 3m Chamwber Data no. : 607
Dis. / Ant. i Sm DRH-118 Ant. pol. : WVERTICAL
Limit : 54DB
Env. / Ins. : Z3+%C/54%
Engineer
EUT
Power
N
Test Mode
int. Cable Emission

Freq. Factor Loss
{MHz) (dB) (dB)

Feading Lewvel Limits Margin Remark

(dBuV)

{dBuV/m) (dBuV/m) (dE)

1 2479.90 28.93 4.70
2 2483.50 28.93 4.70

§1.79
51.865

80.04 54.00 -Z6.04 hwverage
49.90 54.00 4.10 Average
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Report No.: CTL1408212034-WF01

Engineer: Happy

Site: AC5

Time: 2014/10/08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_DRH-118(1-18GHz)

Polarity: Horizontal

EUT: Bluetooth Module

Power: By USB

Note: Mode 2: Transmit at channel 2402MHz by 2DHS

1o LEve! (@BuVm) Date: 10.08-2014 Time: 14:39:34
74DB
60
WWMWWWM
105310 2330. 2350, 2370. 2390. 2410
Frequency (MHz)
Site no. i 3m Chamber Data no. @ 626
DIis. / Ant. 1 3m DEH-118 Ant. pol. : HORIZONTAL
Limit : T74DB

Env. / Ins. 1 23%C/54%
Engineer :

EUT

Power

M/N

Test Mode

int. Cabhle
Fredq. Factor Loss
{MHz) (dE) (dE)

Reading Level Limits Margin PRemark

(dEBuV)

Emission

(dBuW/m) (dBuV/m) (dEB)

1 Z390.00 ZB.78 4.61

55.29

53.32 74.00 Z0.65

Peak
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Engineer: Happy

Site: AC5 Time: 2014/10/08
Limit: FCC_Part15.209 RE(3m) Margin: 0

Probe: Horn_DRH-118(1-18GHz) Polarity: Horizontal
EUT: Bluetooth Module Power: By USB

Note: Mode 2: Transmit at channel 2402MHz by 2DHS

4 Leve! (dBuVm) Date: 10-08-2014 Time: 14:22:11
3
60
DB
| 1 ]‘
105310 2330, 2350. 2370. 2390. 2410
Frequency (MHz)
Site no. : 3m Chamwber Data no. : 623
Dis. / Ant. 1 3m DEH-118 Int. pol. ¢ HORIZONTAL
Limit : 54DB
Env. / Ina. : 2Z3+#C/54%
Engineer
EUT
FPower
n/N
Test Mode
Ant. Cable Emi==ion
Freg. Factor Loss FReading Level Limits Margin Remark
(MHz) (dE] (dE) (dBuWV) (dBuV/m) (dBuV/m) [=0=3]

1 2390.00 Z5.78 4.61 41.66 39.89 54.00 14.31 hverage
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Engineer: Happy

Site: AC5 Time: 2014/10/08
Limit: FCC_Part15.209 RE(3m) Margin: 0

Probe: Horn_DRH-118(1-18GHz) Polarity: Vertical
EUT: Bluetooth Module Power: By USB

Note: Mode 2: Transmit at channel 2402MHz by 2DHS

110 Level (dBuvim) Date: 10-08-2014 Time: 14:35:27
3
74DB
60
WMMWWWWWM
102310 2330. 2350. 2370. 2390. 2410
Frequency (MHz)

Jite no. + 3m Chamber Data no, : 625
Dis. / Ant. i Sm DRH-118 Ant. pol. : WVERTICAL
Limit : 74DB
Env. / Ins. 1 23%C/54%
Engineer
EUT
Power
M/

Test Mode

int. Cable Emission
Fredq. Factor Loss Reading Level Limits HMargin Remark
(MHz) [=0:3] (dB) (dBuV) (dBuV/m) (dBuV/m) [=0:3]

1 2390.00 Z28.78 4.61 51.69 49,72 74.00 z4.28 Peak
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Engineer: Happy

Site: AC5 Time: 2014/10/08
Limit: FCC_Part15.209 RE(3m) Margin: 0

Probe: Horn_DRH-118(1-18GHz) Polarity: Vertical
EUT: Bluetooth Module Power: By USB

Note: Mode 2: Transmit at channel 2402MHz by 2DHS

110 Level (dBuYim) Date: 10-08-2014 Time: 14:26:56
3
60
4DB
| 1 ,j k
102310 2330. 2350. 2370. 2390. 2410
Frequency (MHz)
Site no. 1 3m Chamber Data no. @ 624
Dis. / Ant. : 3m DREH-118 Ant. pol. : VERTICAL
Limit : 54DB
Env. / Ins. : 23%C/54%
Engineer
EUT
Power
M/N
Test Mode
inc. Cable Emi==ion
Fredq. Factor Losz PReading Level Limits Margin Remwark
(MH=z) [dE] (dB) (dEuW) {dBuV/m) [dBuV/m) [dE)

1 2390.00 2z28.78 4.61 41.66 ig.v1 54.00 14.29 bverage
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Engineer: Happy

Site: AC5 Time: 2014/10/08
Limit: FCC_Part15.209 RE(3m) Margin: 0
Probe: Horn_DRH-118(1-18GHz) Polarity: Horizontal
EUT: Bluetooth Module Power: By USB
Note: Mode 2: Transmit at channel 2480MHz by 2DHS
110 Level {dBu\/m) Date: 10-08-2014 Time: 10:57:59
1
74DB
60
1032475 2480, 2485. 2490. 2495, 2500
Frequency {(MHz)
Jite no. : 3m Chamber Data no. : 612
Dis. / Ant. : 3m DREH-118 Ant. pol. : HORIZONTAL
Limit : 74DB
Env. / Ins. : 23+%C/54%
Engineer
EUT
Power
M/N
Test Mode
hnt. Cable Emiszion
Frecdg. Factor Loss Reading Level Limits Hargin Remwark
{MHz) (dE) (dB) (dBuV) (dBuV/m) (dBu¥/m) (dE)
1 2479.85 28.93 4.70 91.97 90.22 74.00 -16.22  Peak

2 2483.50 28.93 4.70 60,60 53.85 74 .00 15.15 Peak
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Report No.: CTL1408212034-WF01

Engineer: Happy

Site: AC5

Time: 2014/10/08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_DRH-118(1-18GHz)

Polarity: Horizontal

EUT: Bluetooth Module

Power: By USB

Note: Mode 2: Transmit at channel 2480MHz by 2DHS

110 Level (dBuWimj Date: 10-08-2014 Time: 11:20:13
1
60
54DB
102475 2480. 2485. 2490, 2405, 2500
Frequency (MHz)
Site no. 1 3m Chawmber Data no., : 615
Dis. / Ant. : 3m DRH-115 Ant. pol. : HORIZONTAL
Limit : 54DB
Env. / Ins. : 23%C/54%
Engineer :
EUT
Power
M/N
Test Mode
int. Cable Emi=z=ion
Fredq. Factor Loss Reading Level Limits Margin Remark
(MHz) [f=0=3] [dB) (dBuWV) {dBuV/m) (dBuV/m) [dE]
1 Z479.93 28.93 4.70 7a.70 T76.95 54.00 =-2Z.95 Iverage
z 2483 .50 28.93 4.70 27.71 Z25.98 54,00 268.04 Lverage
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Engineer: Happy

Site: AC5 Time: 2014/10/08
Limit: FCC_Part15.209 RE(3m) Margin: 0
Probe: Horn_DRH-118(1-18GHz) Polarity: Vertical
EUT: Bluetooth Module Power: By USB
Note: Mode 2: Transmit at channel 2480MHz by 2DHS

110 Level (dBuVim) Date: 10-08-2014 Time: 10:55:37

1
74DB

W \

105475 2480. 2485. 2490. 2495, 2500
Frequency {(MHz)
Site no. 1 3m Chanber Data no. : 611
Dis. / Ant. i 3m DRH-1185 Ant. pol. : VERTICAL
Limit : 74DEB
Env. / Ins. : 2Z3#C/54%
Engineer
EUT
Power
M/H
Test Mode
Ant. Cable Emission
Fredq. Factor Loss Reading Level Limits Margin Remark
{MHz) (dBE) (dB) [dBuV) {dBuV/m) (dBuV/m) (dE)

1 2479.85 28.93 4.70 93.51 91.76 74.00 -17.76 Peak
2483.50 28.93 4.70 61.71 59.946 74.00 14.04 Peak
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Report No.: CTL1408212034-WF01

Engineer: Happy

Site: AC5

Time: 2014/10/08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_DRH-118(1-18GHz)

Polarity: Vertical

EUT: Bluetooth Module

Power: By USB

Note: Mode 2: Transmit at channel 2480MHz by 2DHS

110 Level {dBuv/m) Date: 10-08-2014 Time: 11:15:16
1
60
54DB
105475 2480, 2485. 2400, 2495, 2500
Frequency (MHz)
Site no. 1 3m Chanber Data no., @ 614
Dis. / Ant. i 3m DRH-118 Ant. pol. : VERTICAL
Limit : 54DB
Env. / Inz. : 23%C/54%
Engineer
EUT
Power
M/N
Test Mode
Aint. Cable Emission
Fredq. Factor Loss EReading Level Limits Margin Remark
(MHz) (dB) (dB) {dBuV) {dBuW/m) (dBuWV/m) (dB)
1 2479.93 28.93 4.70 81.04 79.29 54,00 -25.29 hverage
2 2483 .50 Z8.93 4.70 29.49 27.74 54 .00 26.26 Average
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Report No.: CTL1408212034-WF01

Engineer: Happy

Site: AC5

Time: 2014/10/08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_DRH-118(1-18GHz)

Polarity: Horizontal

EUT: Bluetooth Module

Power: By USB

Note: Mode 3: Transmit at channel 2402MHz by 3DHS

Level (dBuV/m)
110

Date: 10-08-2014 Time: 15:38:20

74DB

60

105310 2330. 2350, 2370. 2390. 2410
Frequency (MHz)
Site no. i 3m Chamber Data no. 635
Dis. / Ant. : 3m DRH-118 ant. pol. : HORIZONTAL
Limit : 74DB
Env. / Ins. : 2Z3%C/54%
Engineer
EUT
Power
W
Test Mode
int. Cable Emission
Freg. Factor Loss Reading Level Limits Margin Remark

{MHz) (B} (dB)

1 2390.00 28.78 4.61

{dBuv)

54.31

{dBu¥/m) (dBu¥/m) [dE)

52.34 74.00 21.66

Peak
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Report No.: CTL1408212034-WF01

Engineer: Happy

Site: AC5

Time: 2014/10/08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_DRH-118(1-18GHz)

Polarity: Horizontal

EUT: Bluetooth Module

Power: By USB

Note: Mode 3: Transmit at channel 2402MHz by 3DHS

110 Leve! (4Buvim) Date: 10-08-2014 Time: 15:31:41
60
4DB
—~ o 1
102310 2330. 2350. 2370. 2390. 2410
Frequency (MHz)
Site no. : 3m Chanber Datas no. : 632
Dis. / Ant. : 3m  DRH-118 Ant. pol. : HORIZONTAL
Limit : 54DB
Env. / Ina. : Z3%C/54%
Engineer :
EUT
Power
W
Test Mode
int. Cable Emission
Fred. Factor Loss Reading Level Limits Margin Remark
(MHz) [dE) (dB) (dBuv) {dBuWV,/m) (dBuV/m) (dB)
1 2390.00 zZ8.78 4,61 29.32 27.35 54 .00 2Z6.65 Iwverage
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Engineer: Happy

Site: AC5 Time: 2014/10/08
Limit: FCC_Part15.209 RE(3m) Margin: 0
Probe: Horn_DRH-118(1-18GHz) Polarity: Vertical
EUT: Bluetooth Module Power: By USB
Note: Mode 3: Transmit at channel 2402MHz by 3DHS
110 Level (dBuWim) Date: 10-08-2014 Time: 15:35:05
3
74DB
60
WW\WWWMW
1023510 2330, 2350. 2370. 2390. 2410
Frequency (MHz)

Site no. ! 3m Chamwber Data no. @ 634

Dis. / Ant. : 3m DRH-115 Ant. pol. : VERTICLAL

Limit : 74DB

Env. / Ins. : 23+%C/54%

Engineer

EUT

Power

n/N

Test Mode

Ant. Cable Emiz=ion
Fredq. Factor Loss Reading Level Limits HMargin Remark
(MHz) (dEB) (dE) {dBuV) {dBuV/m) (dBuV/m) (dB)

1 2390.00 Z28.78 4.61 51.21 49.24 74.00 Z4.76 Feak
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Engineer: Happy

Site: AC5

Time: 2014/10/08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_DRH-118(1-18GHz)

Polarity: Vertical

EUT: Bluetooth Module

Power: By USB

Note: Mode 3: Transmit at channel 2402MHz by 3DHS

140 LEve! (dBuVim) Date: 10-08-2014 Time: 15:26:46
3
60
4DB
s 1
105310 2330. 2350. 2370. 2390. 2410
Frequency (MHz)

Site no. 1 3m Chamber Data no. : 631
Dis. / Ant. : 3m DRH-118 Ant. pol. : VERTICAL
Limit : 54DB
Env. / Ins. : Z37C/54%
Engineer
EUT
Power
W/N

Test Mode

int. Cable
Fredq. Factor Loss
{(MHz) (dEB) (dB)

Emission

FReading Level Limits Margin FRemark

(dBuV)

{dBuV/m) (dBuV/m) (dE)

1 2390.00 28.78 4.61

29.35

27.38 54.00 26.62 hverage




V1.0 Page 53 of 94

Report No.: CTL1408212034-WF01

Engineer: Happy

Site: AC5

Time: 2014/10/08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_DRH-118(1-18GHz)

Polarity: Horizontal

EUT: Bluetooth Module

Power: By USB

Note: Mode 3: Transmit at channel 2480MHz by 3DHS5

110 Level {dBuvim) Date: 10-08-2014 Time: 15:45:02
1
74DB
N 1\\*v%M‘Nﬂﬂ~¢Awv“Whﬂ“Mﬁmﬁw&ﬂ#uﬁﬂ%f%ﬂwhﬁqﬂdﬁh—MJWWj
102475 2480. 2485. 2490. 2495, 2500
Frequency (MHz)
Site no. ! 3m Chamber Data no. : 637
Dis. / Ant. 1 3m DERH-118 Ant. pol. : HORIZOMNTAL
Limit : 74DB
Env. / Ins. : 23#C/54%
Engineer
EUT
Power
M/N
Test Mode
Int Cable Emis=ion
Fredq. Factor Losz PReading Level Limits Margin Remark
[MHz) (dE] (dB) (dBuV) {dBuV/m) (dBuV/m) [dE]
1 2479.,93 28.93 4.70 9z .25 Q0,50 74.00 -=16.50 Peak
2 2483 .50 28.93 4.70 59.64 57.89 74,00 16.11 Peak
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Report No.: CTL1408212034-WF01

Engineer: Happy

Site: AC5

Time: 2014/10/08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_DRH-118(1-18GHz)

Polarity: Horizontal

EUT: Bluetooth Module

Power: By USB

Note: Mode 3: Transmit at channel 2480MHz by 3DHS

110 Level (dBul/m} Date: 10-08-2014 Time: 15:59:54
60
54DB
105475 2480, 2485, 2490, 2495, 2500
Frequency (MHz)
Site no. : 3m Chamber Data no. : 639
Dis. / Ant. : 3m  DRH-118 int. pol. : HORIZONTAL
Limit : 54DB
Env. / Ins. : 23%#C/54%
Engineer
EUT
Power
M/N
Test Mode
int . Cable Emis=ion
Fredg. Factor Loss Reading Level Limits Margin Remark
(MHz) (dB) (dB) {dBu¥) (dBuV/m) (dBu¥/m) (dB)

1 £2479.83 28.93
2 2483.50 28,93

4.70 75.75
4.70 50,19

77.03 54.00 =-23.03 Iverage
45. 44 54.00 5.56 Lverage
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Engineer: Happy

Site: AC5 Time: 2014/10/08
Limit: FCC_Part15.209 RE(3m) Margin: 0
Probe: Horn_DRH-118(1-18GHz) Polarity: Vertical
EUT: Bluetooth Module Power: By USB
Note: Mode 3: Transmit at channel 2480MHz by 3DHS5
110 Level {dBuWim) Date: 10-08-2014 Time: 15:42:24
1
74DB
60 ¢

102475 2480. 2485. 2490. 2495, 2500
Frequency (MHz)
Jite no. 1 3m Chanber Data no. @ 636
Dis. / Ant. i 3m DRH-118 Ant. pol. : WVERTICAL
Limit : 74DB
Env. / Ins. : 23%C/54%
Engineer
EUT
Power
M/W
Test Mode
Ant. Cable Emission
Fredq. Factor Loss PBeading Level Limits Margin Remark
{MHz) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)

1 2479.98 ZB5.93 4.70 93.89 9z.14 T4.00 -15.14 Feak
2483.350 2B6.93 4.70 61.11 59.386 74.00 14.64 Feak
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Engineer: Happy

Site: AC5 Time: 2014/10/08
Limit: FCC_Part15.209 RE(3m) Margin: 0

Probe: Horn_DRH-118(1-18GHz) Polarity: Vertical
EUT: Bluetooth Module Power: By USB

Note: Mode 3: Transmit at channel 2480MHz by 3DHS

170 Level (dBuVim) Date: 10.08.2014 Time: 15:51:39
1
60
) 54DB
S
105475 2480. 2485. 2490, 2495, 2500
Frequency (MHz)
Site no. : 3m Chanber Data no. : 638
Dis. / Ant. i 3m DEH-1158 Ant. pol. : VERTICAL
Limit : 54DEB
Env. / Ins. 1 23%C/54%
Engineer
EUT
Power
"N
Test Mode
Ant. Cabhle Emi==ion
Freg. Factor Loss Reading Lewvel Limits Margin Rewark
(MHz) (dBE) (dB) (dBuV) (dBuV/m) (dBuV/m) =03
1 2479.,.93 28.93 4 .70 81.67 79.892 54.00 -25.92 hverage

Z 2483.50 Z85.93 4.70 52.80 51.05 54.00 2.95 Average
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4.6. Frequency Separation

TEST CONFIGURATION

SPECTRUM
EUT ANALYZER

TEST PROCEDURE

According to ANSI C63.10: 2009.

The EUT must have its hopping function enabled.

Use the following spectrum analyzer settings:

Span = wide enough to capture the peaks of two adjacent channels
Resolution (or IF) Bandwidth (RBW) = 1% of the span

Video (or Average) Bandwidth VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of
the adjacent channels.

LIMIT

According to 15.247(a)(1),frequency hopping systems shall have hopping channel carrier frequencies
separated by minimum of 25KHz or the 2/3*20dB bandwidth of the hopping channel, whichever is greater.

TEST RESULTS
DHS5 Mode:
Channel Channfal Limit
Channel Frequency Separation (MHz) Result
(MHz) (MHz)
Low Channel 2402 i 25KHz or 2/3*20dB Pass
Adjacency Channel 2403 bandwidth
Mid Channel 2441 G 25KHz or 2/3*20dB Pass
Adjacency Channel 2442 bandwidth
High Channel 2480 1,000 25KHz or 2/3*20dB Pass
Adjacency Channel 2479 bandwidth




V1.0 Page 58 of 94 Report No.: CTL1408212034-WF01

Photos of Frequency separation Measurement

Low channel

i Agilent T | Marker
Mkrl & -1.025 MHz |

Ref20 dB Atten 30 dB -1.164 dB
€ m en Select Marler
Peak

|1 2 3 4
Log
10
dB/ N 1r arker Trace
Offst Aute 1 2 3
| o —
dB / \ Readout |

i Frequency

/ \,/‘ Function
K / \v"“\\;ﬂlw fali A o
V1 M2 oo QMWWML/“W \‘mw\»}*%m#m Marker Table

S3 FC
AA On Off
larker All Off
Center 2.402 GHz Span 10 MHz QM?ge
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) o

|
Middle channel

s Agilent R T [ Marker
|

Mkr1 & -1.000 MHz

g:z:ﬂ dBm Atten 30 dB 0.043 dB Salect Marker
|11 2 3 4

Log

10

dB! 1 1 harker Trace

Offst ]L fc Ata 1 2 3
1 . - -

d8 / \/ \ Readout |,
Fregquency

] \ \ Function
Off
'\JN{ h ff A ‘\“‘
V1 V2
Ny papes il A L‘VJ\»MW T Marker Table
AA On Off
harker All Off
Center 2.441 GHz Span 10 MHz zm?ge
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) o
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High channel
i Agilent R T I Marker
Mhkr1 & 1.000 MHz
g:;:ﬂ dBm Atten 30 dB -0.057 dB sellereilvisiier
Log |1 2 3 4
10
dB! 1 1 Marker Trace
Dffst Augo 1 2 3
: M -
dB / \/ \ Readout ,
/ /\ \ Freguency
i Function
A \ \ o
v W
V1 M2 HI‘W'
§3 FCfHarrd W A M&Wﬂwww Marker Table
AA On off
Mlarker All Off
Center 248 GHz Span 10 MHz 2M?ge
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Photos of Frequency separation Measurement
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High channel
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Photos of Frequency separation Measurement
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High channel
4 Agilent R T I fate
I

Mkr1 & 1.000 MHz

g:z:ﬂ dBm Atten 30 dB 0.099 dB Salect Marker
|11 2 3 4

Log

10

dB! harker Trace

TE 3 Auta 1 2 3

" S

d8 / ﬁ H\ Readout |,
Fregquency

Function
\ \ Off
V1 M2 LA A 4
$3 FC "cct:“ww [ vgenatectmonpetond | Matker Table
AA On Off
harker All Off
Center 2.48 GHz Span 10 MHz 2'\’1?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) o




V1.0 Page 64 of 94 Report No.: CTL1408212034-WF01

4.7. Number of hopping frequency

TEST CONFIGURATION

SPECTRUM
ANALYZER

EUT

TEST PROCEDURE

According to ANSI C63.10: 2009.

The EUT must have its hopping function enabled.
Use the following spectrum analyzer settings:
Span = the frequency band of operation

RBW = 1% of the span

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. It may prove necessary to bread the span up to sections, in order to clearly show
all of the hopping frequencies.

LIMIT

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

TEST RESULTS
DH5 Mode:
Hopping Channel Frequency
Range Number of Hopping Channel Limit
(MHz)

2400-2483.5 79 215
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Photos of Number of hopping channel Measurement
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2DHS5 Mode:
Hopping Channel Frequency
Range Number of Hopping Channel Limit
(MHz)
2400-2483.5 79 215

Photos of Number of hopping channel Measurement
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3DH5 Mode:

Hopping Channel Frequency
Range Number of Hopping Channel Limit
(MHz)
2400-2483.5 79 215

Photos of Number of hopping channel Measurement
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4.8. Time Of Occupancy(Dwell Time)

TEST CONFIGURATION

SPECTRUM
ANALYZER

EUT

TEST PROCEDURE

According to ANSI C63.10: 2009.

The EUT must have its hopping function enabled.

Use the following spectrum analyzer settings:

Span = zero span, centered on a hopping channel

RBW = 1MHz

VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel
Detector function = peak

Trace = max hold

If possible, use the marker-delta function to determine the dwell time. If this value varies with different modes
of operation (e.g., data rate, modulation format, etc.), repeat this test for each variation.

LIMIT

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a pe-riod of 0.4
seconds multiplied by the number of hopping channels employed.

TEST RESULTS
Pulse Width | Dwell Time Limit
Rate Mode Result
(ms) (S) (S)
DH1 0.425 0.136 0.4 Pass
DH3 1.599 0.256 04 Pass
3Mbps DH5 2.900 0.309 04 Pass
Note:
DH1: Dwell time=Pulse time (ms) x (1600 + 2 + 79) x31.6 Second
DH3: Dwell time=Pulse time (ms) x (1600 + 4 + 79) x31.6 Second
DH5: Dwell time=Pulse time (ms) x (1600 + 6 + 79) x31.6 Second
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Photos of Dwell Time Measurement:
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DH3
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DH5
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4.9. Spurious RF Conducted Emissions

TEST CONFIGURATION

SPECTRUM
ANALYZER

EUT

TEST PROCEDURE

According to ANSI C63.10: 2009.
The EUT must have its hopping function enabled.
Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions (e.g.,
harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic. Typically, several
plots are required to cover this entire span.

RBW = 100KHz, VBW = RBW, Sweep =auto, Detector function = peak, Trace = max hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded. The level displayed
must comply with the limit specified in this section.

LIMIT

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 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, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in Section 15.209(a)
of FCC part 15 is not required.

TEST RESULT

See next pages.



V1.0 Page 76 of 94 Report No.: CTL1408212034-WF01

DH5 Mode:
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Middle Channel
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High Channel

i Agilent R T | Peak Search
Mkr1 878.8 MHz |
Ref 10 dBm Atten 20 dB 52.94 dBm
Peak leas Tools *
Log
10
dB/ Mext Peak
Offst
1
dB _
DI Mext Pk Right
226
dBm
Mext Pl Left
miosz| | e di bt Rt
S3 FC Min Search
AA

Pk-Plk Search

Start 30 MHz Stop 1 GHz 1'\’1?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms o

i Agilent T | Display
Mkr1 2.50 GHz |

Ref 10 dBm Atten 20 dB 2.647 dBm
Peak Full Screen
Log 1
10 7 Display Line
dB/ 2265 dBm
:Jﬁst On Off
dB
DI
226
dBm

Limits*

|

:; Eim h&n—mwk%wwwwwwww Active Fctn

Report No.: CTL1408212034-WF01

#Res BW 100 kHz

#VBW 300 kHz

Sweep 2.486 s

Paosition *

AA Center
Title »

Start 1 GHz Stop 25 GHz Preferences *




V1.0 Page 79 of 94 Report No.: CTL1408212034-WF01

Conducted Band Edge:
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2DH5 Mode:
Low Channel
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Middle Channel
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High Channel
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3DH5 Mode;
Low Channel
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Middle Channel
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High Channel
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4.10. Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be designed to
ensure that no antenna other than that furnished by the responsible party shall be used with the device.

And according to FCC 47 CFR Section 15.247 (c), 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 6dBi.

Refer to statement below for compliance.

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

Antenna Connected Construction

The antenna used in this product is a internal Antenna, The directional gains of antenna used for transmitting
is 0 dBi.
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5. Test Setup Photos of the EUT
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6. External and Internal Photos of the EUT
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