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1. GENERAL INFORMATION

1.1 EUT DESCRIPTION

Product Name:

Carbonado smart PTT case for iPhone

Model Name: RTKI4CO
Hardware Version: V2.0
Software Version: V2.0

RF Exposure Environment:

Uncontrolled

Bluetooth

Frequency Range:

2400MHz~2483.5MHz

Type of Modulation:

GFSK(1 Mbps),
1/4-DQPSK(2 Mbps)
8-DPSK(3 Mbps)

Channel Separation: 1MHz
Channel Number: 79
Antenna Type: Internal
Antenna Peak Gain: 3 dBi

Remark:

description.

below description:

hopping frequencies

transmitter

transmitted signals

1. The above EUT’s information was declared by manufacturer.
Please refer to the specifications or user’'s manual for more detailed

2. The EUT satisfies the definition of “Spread Spectrum Systems”, as

a. The system hops to channel frequencies that are selected at the
system hopping rate from a pseudo randomly ordered list of

b. Each frequency is used equally on the average by each
c. The system receivers have input bandwidths that match the

hopping channel bandwidths of their corresponding transmitters
and whether they shift frequencies in synchronization with the

Unilab
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1.2 TEST MODE

Unilab 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: GFSK Bluetooth CHO

Mode 2: GFSK Bluetooth CH39

Mode 3: GFSK Bluetooth CH78

Mode 4: 8-DPSK Bluetooth CHO

Mode 5: 8-DPSK Bluetooth CH39

Mode 6: 8-DPSK Bluetooth CH78

Note:

1. Regards to the frequency band operation: the lowest, middle and highest frequency of
channel were selected to perform the test, then shown on this report.

2. For the ERP/EIRP and radiated emission test, every axis (X, Y, Z) was verified, and show
the worst result on this report.

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4: 2009
and FCC CFR 47 2.1046, 2.1047, 2.1049, 2.1051, 2.1053, 2.1055, 2.1057, 15.207, 15.209
and 15.247.

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 that intends to maximize its emission
characteristics in a continuous normal application

2.2 EUT EXERCISE

The EUT was operated in the engineering mode to fix the TX frequency that was for the
purpose of the measurements. According to its specifications, the EUT must comply with the
requirements of the Section 15.207, 15.209 and 15.247 under the FCC Rules Part 15
Subpart C.

2.3 GENERAL TEST PROCEDURES

Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 13.1.4.1 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 modes.

Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable 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 maximum emissions,
exploratory radiated emission measurements were made according to the requirements in
Section 13.1.4.1 of ANSI C63.4: 2009
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2.4 FCC PART 15.205 RESTRICTED BANDS OF OPERATIONS

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted
in any of the frequency bands listed below:
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MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 399.9-410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
417725 -417775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 74.8 -75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-13.4
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 -8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72-173.2 3332 - 3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 -3354 3600 - 4400 (®)

13.36 - 13.41

1 Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing
within these frequency bands shall not exceed the limits shown in Section 15.209. At
frequencies equal to or less than 1000 MHz, compliance with the limits in Section 15.209
shall be demonstrated using measurement instrumentation employing a CISPR
quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section
15.209 shall be demonstrated based on the average value of the measured emissions.
The provisions in Section 15.35 apply to these measurements.

2.5 DESCRIPTION OF TEST MODES
The EUT has been tested under operating condition.

After verification, all tests were carried out with the worst case test modes as shown below
GFSK(1Mbps) and 8-DPSK(3 Mbps) Channel Low (2402MHz) ~ Mid (2441MHz) and High
(2480MHz), these were chosen for full testing.
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3. TECHNIACL SUMMARY

3.1 SUMMARY OF STANDARDS AND TEST RESULTS
The EUT have been tested according to the applicable standards as referenced below:

Test Item FCC Rule Result

Channel Separation §15.247 (a) P

Minimum Hopping Channel §15.247 (a) P

Occupied Bandwidth §15.247 (a) P

Dwell Time §15.247 (a) P

Peak Output Power (Conduction) | §15.247 (b) P

Spurious Emissions (Conduction) | §15.247 (d) P

Band edge measurement §15.247 (d) P
§15.247 (d)

Spurious Emissions (Radiation) §15.35 (b) P
§15.209 (a)

éC_Po_wer Line Conducted §15.207 (a) =

missions

Note: P means pass, F means failure, N/A means not applicable

3.2 TEST UNCERTAINTY

Where relevant, the following test uncertainty levels have been estimated for tests
performed on the EUT as specified in CISPR 16-4-2. This uncertainty represents an
expanded uncertainty expressed at approximately the 95% confidence level using a
coverage factor of k=2.

Test item Value (dB)
Conducted disturbance 3.4
Radiated disturbance 4.2
3.3 TEST EQUIPMENT LIST

Equipment Manufacturer Model Serial No. Due Date
Receiver Agilent N9038A MY51210142 2014/09/27
LISN R&S ENV216 100069 2014/06/23
Accirgsg:‘yaénqugﬁent ETS-LINDGREN | FACT-3 | CT-0000336 | 2013/11/27
Microwave Preamplifier | EM Electronics EM30180 3008A02425 2014/03/01
Power Splitter Agilent 11667C/ 52401 | MY53806148 2014/03/01
DC Power Supply Agilent 6612C MY43002989 2014.01.16
Loop Antenna Schwarzbeck FMZB1519 1519-020 2014/03/27
Bilog Antenna Schwarzbeck VULB9160 9160-3316 2015.10.16
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VHF-UHF-Biconical Schwarzbeck VUBA9117 9117-263 2015.10.16
Antenna

Broad-Band Hom Schwarzbeck | BBHA9120D | 9120D-942 | 2015.10.16
Antenna

Broad-Band Horn Schwarzbeck BBHA9120D | 9120D-943 2015.10.16
Antenna

Horn Antenna(18-40GHz) ETS 3116 00070497 2014.07.19

Bluetooth Tester Agilent N4010A MY49080813 2014.08.30

The measuring equipment utilized to perform the tests documented in this report has been
calibrated once a year(antennas are calibrated every two years ) or in accordance with the
manufacturer's recommendations, and has been calibrated by accredited calibration
laboratories.

3.4 TEST FACILITY

All test facilities used to collect the test data are located at No. 1350, Lianxi Rd. Pudong New
District, Shanghai, China. The site and apparatus are constructed in conformance with the
requirements of ANSI C63.4: 2009, CISPR 16-1-1 and other equivalent standards. The
laboratory is compliance with the requirements of the ISO/IEC/E 17025.

3.5 TEST SETUP CONFIGURATION
The information contained within this report is intended to show verification of

compliance of the EUT to the requirements of CFR 47 FCC Part 15.247. The test
photographs attached in Appendix 1 for the actual connections between EUT and support
equipment.

Notes:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during
the test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the
intended use.
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4. CHANNEL SEPARATION
4.1 TEST SETUP

1
L

Fower Divider

EUT
Spectrum Analyzer O
Base Station
4.2 LIMITS

According to §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater. Alternatively, frequency hopping systems operating in the
2400-2483.5 MHz band may have hopping channel carrier frequencies that are separated
by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater,
provided the systems operate with an output power no greater than 125 mW.

4.3 TEST PROCEDURE

The EUT 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) =2 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.
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4.4 TEST RESULT
GFSK Channel Separation: 1.000MHz

Mkr3 2.442 035 GHz

#Res Bv\i (CISPR) 120 kHz #VBW 100 kHz

MER MODE| TRC| SCL # Y FURNCTION FUNCTION %IDTH FUNCTION YALUE

1 ITHEEEA 2.440 029 GHz 173180 | 0 ]
vl N [ 1]f] 2.441 027 GHz 1489dBM [ [ ]

1LO dBidiv. Ref 15.00 dBm

Center 2.441000 GHz
#Res BW (CISPR) 120 kHz #VBW 100 kHz

MKR| MODE| TRC SCL = h FUNCTION FUNCTION %/IDTH FUNCTION YALUE

N N[ 1] 2440014 GHz 2076 dBm| [ | ]
2 INEEREA 2441018 GHz 2810dBM| | ]
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5. MINIMUM HOPPING CHANNELS
5.1 TEST SETUP

B —

- Spectrum analyzer

EUT

5.2 LIMITS

According to §15.247(a)(1)(iii), Frequency hopping systems operating in the
2400MHz-2483.5 MHz bands shall use at least 15 hopping frequencies.

5.3 TEST PROCEDURE

The EUT 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 break the span up to sections, in order
to clearly show all of the hopping frequencies.
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5.4 TEST RESULT
GFSK Hopping Channel: 79 channels

Mkr1 2.401 759 GHz
E%gBIdiv Ref 15.00 dBm 3.465 dBm

] ] ]
A A

Start 2.39900 GHz Stop 2.48500 GHz
#Res BW (CISPR) 1 MHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts)

8-DPSK Hopping Channel: 79 channels

Mkr1 2.401 666 GHz
E%gBIdiv Ref 10.00 dBm

Start 2.39900 GHz Stop 2.48500 GHz
#Res BW (CISPR) 1 MHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts)
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6. OCCUPIED BANDWIDTH
6.1 TEST SETUP

) o

3 Spectrum analyzer
EUT
6.2 LIMITS

According to §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater. Alternatively, frequency hopping systems operating in the
2400-2483.5 MHz band may have hopping channel carrier frequencies that are separated
by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater,
provided the systems operate with an output power no greater than 125 mW.

6.3 TEST PROCEDURE

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 6 dB or 20 dB bandwidth, centered on a channel
RBW = 1% of the 6 dB or 20 dB 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 6 dB or 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 6 dB or 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.
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6.4 TEST RESULTS

Channel 20dB bandwidth (MHz) 99% bandwidth (MHz)
GFSK

BT CHO 0.6181 0.80695

BT CH39 0.6661 0.80928

BT CH79 0.6649 0.81044

8-DPSK

BT CHO 1.121 1.0825

BT CH39 1.122 1.0848

BT CH79 1.119 1.0817

GFSK Bluetooth Channel 0

10 dBldiv Ref 10.00 dBm
Log

#VEBW 20 kHz Sweep 11.73 ms

QOccupied Bandwidth Total Power 10.4 dBm

806.95 kHz

Transmit Freq Error -19.345 kHz OBW Power 99.00 %
x dB Bandwidth 618.1 kHz x dB -20.00 dB
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GFSK Bluetooth Channel 39

Ref 25.00 dBm
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#BW 20 kHz

Occupied Bandwidth Total Power

809.28 kHz

Transmit Freq Error -20.092 kHz OBW Power
x dB Bandwidth 666.1 kHz x dB

GFSK Bluetooth Channel 78

Ref 25.00 dBm

99.00 %
-20.00 dB

Center 2.48 GHz
#Res BW 20 kHz #VBW 20 kHz

Occupied Bandwidth Total Power
810.44 kHz

Transmit Freq Error -20.321 kHz OBW Power
x dB Bandwidth 664.9 kHz xdB

9.17 dBm

99.00 %
-20.00 dB
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8-DPSK Bluetooth Channel O

Ref 25.00 dBm

Unilab
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#VBW 20 kHz

Occupied Bandwidth Total Power

1.0825 MHz

Transmit Freq Error -16.293 kHz OBW Power
x dB Bandwidth 1.121 MHz x dB

8-DPSK Bluetooth Channel 39

Ref 25.00 dBm

Span 3 MHz
Sweep 11.73ms

99.00 %
-20.00 dB

#BW 20 kHz

Occupied Bandwidth Total Power

1.0848 MHz

Transmit Freq Error -16.307 kHz OBW Power
x dB Bandwidth 1.122 MHz x dB

Span 3 MHz
Sweep 11.73ms

8.35dBm

99.00 %
-20.00 dB
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8-DPSK Bluetooth Channel 78

10 dBldiv Ref 25.00 dBm

Occupied Bandwidth
1.0817 MHz

Transmit Freq Error -16.841 kHz OBW Power
x dB Bandwidth 1.119 MHz x dB

99.00 %
-20.00 dB

Unilab
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/. DWELL TIME
7.1 TEST SETUP

B —

3 Spectrum analyzer
EUT
7.2 LIMITS

According to §15.247(a)(1)(iii), Frequency hopping systems operating in the
2400MHz-2483.5 MHz bands. The average time of occupancy on any channels shall not
greater than 0.4 seconds within a period 0.4 seconds multiplied by the number of hopping
channels employed.

7.3 TEST PROCEDURE

The EUT must have its hopping function enabled.

Use the following spectrum analyzer settings:

Span = zero span, centered on a hopping channel

RBW < Channel Separation

RBW=<VBW

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.
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7.4 TEST RESULTS
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GFSK
Packet N x(ms) Calculation formula Result(T)(ms)
DH1 2 0.366 ) 1600 1600 117.12
T=——xxx(0.4%x79)=———xxx31.6
ToOx N TO= N
DH3 4 1.624 DH1 N=2: 259.84
DH3, N=4;
DH5 6 2.876 DHS, N=6 306.77
8-DPSK
Packet N x(ms) Calculation formula Result(T)(ms)
DH1 2 0.376 ) 1600 1600 120.32
T =———xxx(0.4%79) = ———xxx31.6
TOx N TOx N
DH3 4 1.630 OHL N=2: 260.80
DH3, N=4;
DH5 6 2.881 DHS, N=6 307.31

GFSK Single Channel-DH1 packet

Gl U R T
]

Center 2.480000000 GHz
Res BW (CISPR) 1 MHz

#/BW 1.0 MHz

Span 0 Hz
Sweep 2.000 ms (1001 pts)

[l

kR MODE| TRC) SCL

FUMCTION FUNCTION WIDTH

FUNCTION WaLUE

A
294dBm| | 0000000 0000 |

(M N [1]t|] 4140 us]|
Al N [ 1t  gozows|  2735dBm| | ||
3 N I N ) A
4 IR
s I
¢ I
7 I
¢ I
o I
10 NN
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GFSK Single Channel-DH3 packet

1OSBIdw Ref 15.00 dBm

Center 2.480000000 GHz
Res BW (CISPR) 1 MHz #VBW 1.0 MHz

MER MODE| TRC) SCL FUMCTIOM FUNCTION WIDTH FUNCTION YALUE

1 m-n_m 2 0dBm| | 000 0O
Al N [1[t] 9855 ms] 278Bm| | 00000 00|
]

12 | N A A

GFSK Single Channel-DH5 packet

MKR MODE| TRC| SCL = FUNCTION FUNCTION wIDTH FUNCTION WALUE
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8-DPSK Single Channel-DH1 packet

Res BW (CISPR) 1 MHz #/BW 1.0 MHz

kR MODE| TRC SCL " N FURCTION FURCTION "IDTH FURCTION “WaLUE
Ml N [1]t] 897.3 us 187dBm| |
A N [1 ]t " 1303ms| 050 dBm|

[/ [ | | | |

8-DPSK Single Channel-DH3 packet

Center 2.480000000 GHz
Res BW (CISPR) 1 MHz #VBW 1.0 MHz

MKER MODE| TRC| SCL # FUNCTION FUNCTION WIDTH FUNCTION WALUE

A
@l N [1[t] 2449 ms]| 152 dBm
A N [1]t] 4103 ms] 0.06 dBm
- ]
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8-DPSK Single Channel-DH5 packet

10 dBidiv  Ref 15.00 dBm
Log

Center 2.480000000 GHz
Res BW (CISPR) 1 MHz #/BW 1.0 MHz

MKR| MODE| TRC| SCL % FUNCTION | FUNCTION WiDTH FUNCTION VALUE
4 N [1]t] 9350us] 1 64dBm| [ 000 00|
Al N [1[t] 3.840 ms 138dBm[ [ 000
- ]
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8. PEAK OUTPUT POWER (CONDUCTION)
8.1 TEST SETUP

- |

—

3 Spectrum analyzer

EUT

8.2 LIMITS
The maximum peak output power of the intentional radiator shall not exceed the following:

1.

According to §15.247(a)(1), Frequency hopping systems shall have hopping channel
carrier frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the
hopping channel, whichever is greater. Alternatively, frequency hopping systems
operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies
that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater, provided the systems operate with an output power no greater than
125 mW.

According to §15.247(b)(3), for systems using digital modulation in the bands of 902-928
MHz, 2400-2483.5 MHz, and 5725-5850 MHz: 1 Watt.

According to §15.247(b)(4), the conducted output power limit specified in paragraph (b)
of this section is based on the use of antennas with directional gains that do not exceed 6
dBi. Except as shown in paragraph (c) of this section, if transmitting antennas of
directional gain greater than 6 dBi are used, the conducted output power from the
intentional radiator shall be reduced below the stated values in paragraphs (b)(1), (b)(2),
and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

8.3 TEST PROCEDURE

After a radio link has been established between EUT and Base station, the output power of
the cell signal of the testing equipment will be decreased until the output power of the EUT
reach a maximum value. Then the test data can be read at the tester screen. The loss
between RF output port of the EUT and the input port of the tester will be taken into
consideration.

The measurement will be conducted at three channels:

Bluetooth: Low(0), middle(39) and High (78),

Set the spectrum analyzer as RBW = 3MHz, VBW =3MHz, Span = 10MHz, Sweep=auto
Detector = Peak, Trace mode = max hold
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8.4 RESULTS & PERFORMANCE

GFSK
Channel Peak power (dBm) Peak power (mW) Limit (mW) Result
0 (2402MHz) 3.355 2.167 Pass
39 (2441MHz) 3.180 2.070 125 Pass
78 (2480MHz) 3.489 2.233 Pass
8-DPSK
Channel Peak power (dBm) Peak power (mW) Limit (mW) Result
0 (2402MHz) 3.740 2.366 Pass
39 (2441MHz) 2.841 1.924 125 Pass
78 (2480MHz) 3.304 2.138 Pass

Bluetooth GFSK Channel 0

Mkr1 2.402 00 GHz
3.355 dBm

/1
i

HNERNZENER
INEERANEED

LD
Y

Center 2.402000 GHz Span 10.00 MHz
#Res BW (-6dB) 3 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
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Bluetooth GFSK Channel 39

Mkr1 2.441 00 GHz
E?,SB““’ Ref 15.00 dBm 3.180 dBm

N
e
s
/L
gl

-15.0 -
2 -
N -
-35.0 .,...-..|- |I’--‘I

£ -
B -
B -
N -

LN
LTINS
INEERGANEE
INEEEENEEE

Center 2.441000 GHz Span 10.00 MHz
#Res BW (-6dB) 3 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

Bluetooth GFSK Channel 78

Mkr1 2.480 00 GHz
E%SBIdiv Ref 15.00 dBm

I
B

T
LN

Center 2.480000 GHz Span 10.00 MHz
#Res BW (-6dB) 3 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

Bluetooth 8-DPSK Channel 0
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10 dBidiv ~ Ref 15.00 dBm
Log

|

HEEREANEED
LN
ENEEERERNE
HNEEEREERN
HNEREREETA
LA
AT
AT

Center 2.402000 GHz
#Res BW (-6dB) 3 MHz #VBW 3.0 MHz

Bluetooth 8-DPSK Channel 39

10 dBidiv ~ Ref 15.00 dBm
Log

R
HEEREANEER
LTINS
LN
ENEREREERD
ENEREREETE
ENERRREDAN
A
A

Center 2.441000 GHz
#Res BW (-6dB) 3 MHz #VBW 3.0 MHz

Unilab

Page 27 of 98

Mkr1 2.402 00 GHz
3.740 dBm

s
L

Span 10.00 VHz
Sweep 1.00 ms (1001 pts)

Mkr1 2.441 00 GHz
2.841 dBm

AT Py [

Span 10.00 MHz
Sweep 1.00 ms (1001 pts)



L
Unilab(Shanghai) Co.,Ltd. Unilab
Report No. : UL05420130725FCC/IC001 Page 28 of 98

Bluetooth 8-DPSK Channel 78
Mkr1 2.480 00 GHz

i

Center 2.480000 GHz Span 10.00 MHz
#Res BW (-6dB) 3 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
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9. SPURIOUS EMISSIONS (CONDUCTION)
9.1 TEST SETUP

B —

3 Spectrum analyzer

EUT

9.2 LIMITS

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. 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) (see Section 15.205(c)).

9.3 TEST PROCEDURE

The EUT was connected to Spectrum Analyzer and Base Station via power divider. 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 = 100 kHz;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.
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9.4 RESULTS & PERFORMANCE
Bluetooth GFSK Channel 0: Below 30 MHz

Mkr1 14.068 5 MH
v Ref 10.00 dBm -72.101 dBm

1

Stup 30.00 MHZ
Sweep 3.33 ms (1001 pts]

[MkR MODE TRC scLl © FUNCTION | FUMCTIOMWIDTH  FLNCTION VALUE

e e
2 e

Note There is not any harmonic but for background noise below 30 MHz.

Bluetooth GFSK Channel 0: (30~1000) MHz

Mkr1 304.51 MH

10 .5:1||::-'-:1 v Ref 10.00 dBm -72.706 dB

’1

I Hrsars gl FETTY . A P WY S ———— L T T e (B I R T o o T Ty

Stop 1.0000 GHZz
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 111 ms (1001 pts|

MER MODE| TRC| SCL FUMCTION FUMCTION WADTH FUMCTION VALLIE

e e —
2
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Bluetooth GFSK Channel 0: (1~12.75) GHz

#Res B.W (CISPR) 120 kHz #VBW 300 kHz

MER MODE| TRC) SCL = FUMCTION FUMCTION %WIDTH FURNCTION WALLUE

d N [1]f]  2398GHz 0. 558 dBm| [ 000 0000
7 N [1]F| 4.807 GHz 34158dBm| | 00000 00|
< [ ! [ ! | [ [ |

Note: The Mark1 point is carrier.

Bluetooth GFSK Channel 0: (12.75~25) GHz

l1 0 ]| Bidiv ~ Ref 10,00 dBm

1
- PRI T s o
e PR TR S gl B WO N TR e (L e PR
T T e ncitin B}

#Res BW (CISPR) 120 kHz #VBW 300 kHz

MEFR WODE| TRC) SCL FUMCTION FUMCTION WADTH FLUMNCTIOMN YALUE

e e
2




L
Unilab(Shanghai) Co.,Ltd. Unilab
Report No. : UL05420130725FCC/IC001 Page 32 of 98

Bluetooth 8-DPSK Channel 0: Below 30 MHz

Mkr1 24.927 0 MHz
10 dB/div Ref 21.00 dBm -58.006 dBm

*‘I

RSN T T I TR PSR S TR P e TR I FOTT PR e e S W T S

Stop 30.00 MHz
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 3.33 ms (1001 pts)

MER MODE TRC) SCL FUNCTION FUMCTION WADTH FUNCTION WALUE

e e —
2

Note: There is not any harmonic but for background noise below 30 MHz.

Bluetooth 8-DPSK Channel 0: (30~1000) MHz

v Ref 21.00 dBm

‘1

I L T e e T My e S i T I e P e

l_
_|_
|
l
|
|

Start 30.0 MHz
#Res BW (CISPR) 120 kHz #VBW 300 kHz

|NP~F MHDE 'IFH' ‘T.I:.L = FIINFTII:IN FII".I TIOM WADT H FLUMNCTIO IN WaLL E

e e e S
2
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Bluetooth 8-DPSK Channel 0: (1~12.75 )GHz

MKr3 1.599 GHz
-34.910 dBm

. Stop 12.750 GHz
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 1.35 s (1001 pts)

MER| MODE| TRC| SCL FUMCTION FUMCTIOMN %D TH FUMCTION WALLUE

1 mn-_mm:a———
yd N [1|f]  4807GHz[ 40776dBm| | | 0@ |
<l N [1[f]  1599GHz[ 34910dBm| | | |
.y | [ [ 1 | |

Note: The Mark1 point is carrier.

Bluetooth 8-DPSK Channel 0: (12.75~25)GHz
Mkr1 20.909 GHz
10 dBidiv Ref 21.00 dBm -47.679 dBm

Start 12.750 GHz Stop 25.000 GHz
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 1.40 s (1001 pts)

MER MODE| TRC) SCL FURCTION FUMCTIOMN WADTH FUNCTIOMN YaLUE

e e e —
2




L
Unilab(Shanghai) Co.,Ltd. Unilab
Report No. : UL05420130725FCC/IC001 Page 34 of 98

Bluetooth GFSK Channel 39: Below 30 MHz

Mkr1 13.270 5§ MHz
Ref 10.00 dBm -72.030 dBm

MWtin

"‘-"'f""-h-'*‘\.-rr'.'h“"“'-‘-4'"1'-1.51..'"«‘.‘\“-*1.4‘-.'1-""-Uuw-hlf;l-"‘ﬂ.ﬁ-‘-n--.-'l.r-lh-""“-,..lmﬂ*..mﬁ.m"ﬂﬂunﬂi-«ﬁ"‘*"ﬁ WA AT g rrulisabynp et AF

:L,_“ ! .’1
|

1

Start 1.50 MHz Stop 30.00 MHz
#Res BW (CISPRJ 120 kHz #VBW 300 kHz Sweep 3.33 ms (1001 pts)

|MRF! MI'I[.IE |F|E ‘|I'L FUMCTION FUMNCTION 'WADTH FUMCTION YALLIE

L e

Note There is not any harmonic but for background noise below 30 MHz.

Bluetooth GFSK Channel 39: (30~1000) MHz

Mkr1 304.51 MH
Ref 10.00 dBm -72.706 dB

1

T T M e e Ty A RSP S SR L DT R, S P R N TR W

) Stop 1.0000 GHz
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 111 ms (1001 pts]

MER MODE| TRC| SCL FUMCTION FLUMCTION WADTH FUMCTIOM VALLIE

e e e —
2
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Bluetooth GFSK Channel 39: (1~12.75) GHz

Start 1.000 GHz
#Res BW (CISPR) 120 kHz #VBW 300 kHz

kR MODEN TRC| SCL FUMCTION FUMCTION %/IDTH FUMCTIOM WalLUE
1 INHEREA 2.441 GHz 1 475 em ]
yd N [1[f] 1623 GHZ| 38615dBm| ]
<l N | 1]Ff] 4.878 GHz 38983dBm| |
iy [ [ [ ]

Note: The Mark1 point is carrier.

Bluetooth GFSK Channel 39: (12.75~25) GHz

Mkr1 20.982 GH

Ref 10.00 dBm

Q‘I

a.--***"‘"‘"""“““* Lh.«-.-ur-ﬂ--"' NP () B ST S R TR TR R S

Start 12.750 GHz
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 1.40 s (1001 pts

|NLF MI'IDE TRC ‘|I_'L FUMCTION 0 FLUNCTION "ADTH FUNCTION VaLLE

e
2
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Bluetooth 8-DPSK Channel 39: Below 30 MHz

Ref 21.00 dBm

’1

R : ; ;
hﬂ‘-‘“""h"mh-'rl"‘r‘r"r%iﬂ B L e L e I T s L ""h,-”l"""'\-\-"‘l""" ettt fon

Stop 30.00 MHz
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 3.33 ms (1001 pts)

MER MODE| TRC| SCL FUMCTION FUNCTION WIDTH FUNCTION YALUE

e e —
2

Note: There is not any harmonic but for background noise below 30 MHz.

Bluetooth 8-DPSK Channel 39: (30~1000) MHz
MKkr1 763. o2 MH
iv__ Ref 21.00 dBm

1

rhl-nl..-L . ;gwﬂf"“#'mhﬁ“ﬁ Bty A Wﬂ-hnﬂ.hnku_};lﬁ_’,‘_i—_,‘ M""'J"b‘ b W"’L‘Lm‘-ﬂdﬂ'ﬁﬂd-wap

|
Al
|
|
|

|

Start 30.0 MHz Stop 1.0000 GHa
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 111 ms (1001 pts]

|NLF MODE TRC| 5CL0 © FUNCTION | FUNCTIONWADTH  FUNCTION VALUE

] W s
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Bluetooth 8-DPSK Channel 39: (1~12.75 )GHz

#Res BW (CISPR) 120 kHz #VBW 300 kHz

MER MODE| TRC) SCL FUMCTION FUMCTION WIDTH FUNCTION WALLE

‘M N [1]f] 2.445 GHz 0. 746 8m ]
1.623 GHz 365659dBm| |
I

Note: The Mark2 point is carrier.

Bluetooth 8-DPSK Channel 39: (12.75~25)GHz
Mkr1 21.056 GHz
10 dBrdiv__Ref 21.00 dBm -47.192 dBm

#Res B'l.‘;q.r (CISPR) 120 kHz #VBW 300 kHz

MER MODE| TRC) SCL FUMCTION FUMCTION WADTH FUNCTIOM YaLUE

e e ——
2
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Bluetooth GFSK Channel 78: Below 30 MHz

MKkr1 9.394 5 MHz
Ref 21.00 dBm -59.848 dBm

.1

s ""1"-"‘-"'-*"“-.'-'l--*r"’umrmvww—-lnwwiwM.‘JMM‘u‘w-r‘kr**.ﬂ-ﬂ.JWu.-u‘l.vu-xb"'Ml‘"‘J“"rf"J‘r‘""*"‘-"‘“”""»“*"""v""'.""'k"'“""'*“i"-"'-r“\'""’"‘q"

. Stop 30.00 MHz
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 3.33 ms (1001 pts)

MER MODE| TRC| SCL FUMCTION FLNCTIOM A0TH FUMCTIOMN YaLUE

e e e
2

Note: There is not any harmonic but for background noise below 30 MHz.

Bluetooth GFSK Channel 78: (30~1000) MHz
Mkr1 304.51 MH
Ref 10.00 dBm -72.706 dB

1

T W T i STy . A S PYRT ST S S L TR R S P R TP S

) Stop 1.0000 GHZ
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 111 ms (1001 pts]

MER MODE| TRC) SCL FUMCTION FLUNCTION WADTH FUNCTIOM YALLUE

e —
2
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Bluetooth GFSK Channel 78: (1~12.75) GHz

#Res BW (CISPR) 120 kHz #VBW 300 kHz

MER MODE| TRC| SCL FUMCTION FUMCTION WIDTH FURCTION WaLUE

B N [1]F] 2481 GHz 2. 424 ®em | [ 00|

7l N | 1] f ] 4960 GHz 43376dBm| | 0000000 0000

< N [1]f] 1.658 GHz 3888cdBm| | 00| 00000000000 |
| |

Note: The Mark1 point is carrier.

Bluetooth GFSK Channel 78: (12.75~25) GHz
Mkr1 19.365 GHz
Ref 10.00 dBm -09.479 dBm

. 1
PRSSREIVES SRR SR o o ma b VAR i P it

WMMMM

|
!
ol
o
|
|
|

(RS

start 12750 GHz 7 stop 25.000 GHz
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 1.40 s (1001 pts)

|NP‘~F MFIDE TRC ‘\.I_'L ¥ FUMCTION ] FUMCTION wADTH FUMCTION VALLIE

e e e —
2 . | 1
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Bluetooth 8-DPSK Channel 78: Below 30 MHz

Mkr1 17.887 5 MH
v__Ref 21.00 dBm -60.853 dBm

1

: Stop 30.00 MHZ
#Res BW (CISPRJ 120 kHz #VBW 300 kHz Sweep 3.33 ms (1001 pts'

NKF MI'I['E THF 5[[ . FURCTION FUNCTION WADTH FUMCTION VaLLIE

LTSRS
| 2

Note: There is not any harmonic but for background noise below 30 MHz.

Bluetooth 8-DPSK Channel 78: (30~1000) MHz

Mkr1 289.96 MHz
Ref 21.00 dBm -98.456 dBm

"1

Iy TS L TR LT R e e e i SR | ST T U T L RS e

. Stop 1.0000 GHz
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 111 ms (1001 pts)

MER MODE| TRC) SCL FUMCTION FUMNCTIOMN "»ADTH FUMNCTION YALLE

e e e
2
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Bluetooth 8-DPSK Channel 78: (1~12.75 )GHz

1LO dBidiv. Ref 15.00 dBm

#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 1.35 s (1001 pts)

MER MODE| TRC) SCL FUMCTION FUMCTION WIDTH FUMCTION WALLE

M N [1]f) 2.480 GHz -1 757 dBm| | 00000 00O |
A N | 1]F] 1.658 GHz 35309dBm| [ 000 000000
& | ' | | |

Note: The Mark1 point is carrier.

Bluetooth 8-DPSK Channel 78: (12.75~25)GHz

Mkr1 21.007 GHz
l1|:E:_IJ;_::]u:!..f.:ﬂ'-.-' Ref 21.00 dBm -46.503 dBm

oyl MHNM%J'M%H.H‘ R TP R R P LM AL T

#Res Bl.l"-l." (CISPR) 120 kHz #VBW 300 kHz

MEFR WODE| TRC) SCL FUMCTION FUNCTIOMN WADTH FUMNCTIOMN YALLIE

e e e —
2
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10. BAND EDGE MEASUREMENT
10.1 TEST SETUP

Antenna

e tower

> 3M <€ _——— Homn

EUT d antenna
_\ 4m /
j%\ Spectrum
A analyzer
[ J |
; |
l

Tumtable | Y Y ‘
umtable | o im \ L
A A ~ Pre-amp -\Q%E
] [ ]
10.2 LIMITS

According to §15.247(c), in any 100 kHz bandwidth outside the frequency bands in which
the spread spectrum intentional radiator in operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, In addition,
radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in15.209(a).

10.3 TEST PROCEDURE

The EUT is placed on a turntable, which is 0.8m above the ground plane.

The turntable shall be rotated for 360 degrees to determine the position of maximum
emission level.

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

Set the spectrum analyzer in the following setting in order to capture the lower and upper
band-edges of the emission:

PEAK: RBW=VBW=1MHz / Sweep=AUTO

AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO

Repeat the procedures until all the PEAK and AVERAGE versus POLARIZATION are
measured.
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10.4 RESULTS & PERFORMANCE
BT GFSK (Low Channel)

11&LeuH[dEuvun}
100 3
0 ' | FCC CLAS S-J l«
- LFCC CLAS A\d
e e e o A S P PP S P
40
20
2310  2320. 2330, 2340, 2350, 2360, 2370, 2380, 2390. 2405
Frequency (MHz)
Site : chamber
Condition + FCC CLASS-B PK 3m BBHABIEED(RSE-H} HORIZONTAL
EUT : carbonado smart PTT case for iphone
Model Mame : PTK14CO
Temp,/Humi : 25°C [ 57%
Power Rating: DC 3.7V
Made + GFSK CH @
Memo -
ReadAntenna Cable Preamp Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuV dB/m dB dB dBuV/m dBuV/m dB
1 2388.95 44.26 37.92 7.13 33.34 58.97 74.80 -23.03 Peak
2 2400.86 47.55 37.92 7.13 38.34 54.26 74.88 -19.74 Peak
i pp 2401.96 87.96 37.92 7.13 38.34 94.67 74.88 20.67 Peak
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10 Level (dBuVim)

100

FCC CLASS-BPK

Sy ' FcC cmss.lmv
oL : N

20|
2310  2320. 2330. 2340. 2350. 2360, 2370. 2380. 2390. 2405
Freguency (MHz)
Site : chamber
Condition : FCC CLASS-B PK 3m BBHA9120D(RSE-H) HORIZONTAL
EUT : carbonado smart PTT case for iphone
Model Mame : PTK14CO
Temp/Humi : 25°C J 57%
Power Rating: DC 3.7V
Mode : GFSK CH @
Memo ;
ReadfAntenna Cable Preamp Limit Owver

Freg Level Factor Loss Factor Level Line Limit Remark

MHz dBuY dB/m dB dB dBuV/m dBuV/m dB

2387.33 33.49 37.92 7.13 38.34 48.280 54.8@ -13.80 Average
2399.49 33.6@ 37.92 7.13 3B.34 48.31 54.88 -13.69 Average
pp 2481.96 64.41 37.92 7.13 38.34 71.12 54.88 17.12 Average

W b =
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11gLeve! (dBuVim) .
100
| FCC CLASS§ P
50 ' ' ' ' ' . FCCCLASEB v
et ™ Nt P racnisraa by P R RSP S S U ——
40|
20
2310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2405
Frequency (MHz)
Site : chamber
Condition : FCC CLASS-B PK 3m BBHA9120D(RSE-V) VERTICAL
EUT : carbonado smart PTT case for iphone
Model Name : PTK14CO
Temp/Humi - 28T 1 57%
Power Rating: DC 3.7V
Mode : GFSK CH @
Memo .
ReadAntenna (able Preamp Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuV  dB/m di dB dBuV/m dBuV/m dB
1 2386.67 45.16 37.92 7.13 38.34 51.87 74.00 -22.13 Peak
2 2399.97 55.82 37.92 7.13 38.34 62.53 74.88 -11.47 Peak
3pp 2402.15 97.77 37.92 7.13 3B.34 184.48 74.00 30.48 Peak
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11glevel (dBuvim)
100
3
- ' ' | ' FCC cmssa’kn
%0 FCC cmss.l
1 2} L
40 —_
20
2310 2320, 2330. 2340. 2350. 2360. 2370, 2380. 2390. 2405
Frequency (MHz)
Site : chamber
Condition : FCC CLASS-B PK 3m BBHA9128D(RSE-V) VERTICAL
EUT : carbonado smart PTT case for iphone
Model Mame : PTK14CO
Temp/Humi - 25°C J 57%
Power Rating: DC 3.7V
Mode : GFS5K CH @
Memo :
ReadAntenna Cable Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuV dB/m db dB dBuV/m dBuV/m db

2387.99 33.36 37.92 7.13 3B.34 40.87 54.88 -13.93 Average
2399.21 34.77 37.92 7.13 38.34 41.48 54.88 -12.52 Average
pp 2481.96 74.8B4 37.92 7.13 38.34 B81.55 54.8@ 27.55 Average

W b =
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BT GFSK (High Channel)

1qpLevel (dBuvim)
100 1
80 FCC CLASS.B PK
d A L

. FCC CLASS-B AV

b ok, B R e e L i TS T

40
20

2475 2478. 24B0. 2482. 2484. 2486, 2488. 2450. 2492. 2494. 2496. 24598. 2500

Frequency (MHz)

Site : chamber
Condition : FCC CLASS-B PK 3m BBHA9128D(RSE-H) HORIZONTAL
EUT : carbonado smart PTT case for iphone
Model Name : PTK14CO
Temp/Humi : 25C / 57%
Power Rating: DC 3.7V
Mode : GFSK CH 78
Memo -

ReadAntenna Cable Preamp Limit Owver

Freq Level Factor Loss Factor Lewvel Line Limit Remark

MHz dBuV dB/m dB dB dBuV/m dBuV/m db

1pp 2479.990 90.66 38.38 7.41 38.31 98.14 74.00 24.14 Peak
2 2481.88 51.68 38.38 7.41 38.31 59.88 74.08 -14.92 Peak
3 2483.55 45.16 38.38 7.41 38.31 52.54 74.98 -21.36 Peak
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4qoLeve! (dBuVim)

1001

80 /\ FCC CLASS.B PK
%0 / \ ' ' l ' ' FCC CLASS.B AV

,——-'—’J 4 ; st

2475 2478. 2480. 2482, 2484, 24B6. 2488. 2490. 2492 24584, 2496. 2498. 2500

Frequency (MHz)

Site : chamber
Condition : FCC CLASS-B PK 3m BBHA9128D(RSE-H) HORIZONTAL
EUT : carbonado smart PTT case for iphone
Model Mame : PTK14CO
Temp/Humi + 25°C f S57%
Power Rating: DC 3.7V
Mode : GFSK CH 78
Memo -

ReadfAntenna C(able Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuV dB/m db dB dBuV/m dBuV/m dB

1pp 2479.95 82.74 38.38 7.41 38.31 98.22 54.88 36.22 Average
2 2483,53 33.B8 38.38 7.41 3B.31 41.36 54.00 -12.64 Average
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Level (dEuVim)

110
100

FCC CLASS-BPK

WM‘// R ' ' ' FCC CLASSB AV

40

(=]

20

2475 2478. 2480. 2482, 2484. 2486. 24B8. 2400. 2492, 2494, 2496. 2498. 2500

Frequency (MHzZ)

Site : chamber
Condition : FCC CLASS-B PK 3m BBHA9128D(RSE-V) VERTICAL
EUT : carbonado smart PTT case for iphone
Model Name : PTK14CO0
Temp/Humi : 25°C / 57%
Power Rating: DC 3.7V
Mode : GFSK CH 78
Memo

Readdntenna Cable Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuV dB/m dB dB dBuV/m dBuV/m dB

lpp 2479.95 94.72 38.38 7.41 38.31 102.20 74.99 23.20 Peak
2 2482.58 53.85 3B.38 7.41 38.31 61.33 74.80 -12.67 Peak
3 2483.75 49.33 38.38 J7.41 38.31 56.81 74.88 -17.19 Peak
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ﬁaneHuEw:m}
100] 1
80 / \ FCC CLASS-B PK
60 /J// \\N FCC CLASS-B AV
4“ [ — =
20
72475 24T8. 2480. 2482, 2484, 2486. 2488. 2490. 2492, 2494. 2496. 2498. 2500
Frequency (MHz)
S5ite chamber
Condition FCC CLASS-B PK 3m BBHA9120D(RSE-V) VERTICAL
EUT carbonado smart PTT case for iphone
Model Name PTK14CO
Temp/Humi 25'C J 57%
Power Rating: DC 3.7V
Mode : GFSK CH 78
Memo -
ReadAntenna Cable Preamp Limit  Owver
Freq Lewel Factor Loss Factor Level Line Limit Remark

MHz  dBuV  dB/m dB dB dBuV/m dBuV/m dB

38.38 7.41 38.31 955.66 54.00

38.38

lpp 2479.98 88.18
2 2483.53 36.00

41.66 Average
7.41 3B.31 43.48 54.80 -18.52 Average
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BT 8-DPSK (Low Channel)

Data: 36
1ml_e'.relmﬂu'-.|"fm]
100 | | | | | | 3
o FCC CLASS® P
. ' L FCC CLA 3&&»
r ol el P g g B, s S P Al (g i A P U
40
20
2310 2320, 2330, 2340, 2350, 2360, 2370, 2380, 2390, 2405
Frequency (MHz)
Site : chamber
Condition : FCC CLASS-B PK 3m E!E!I-EAEHEED(RSE-H] HORIZONTAL
EUT : carbonado smart PTT case for iphone
Model Mame : PTK14CO
Temp/Humi : 25°C J 57%
Power Rating: DC 3.7V
Mode : BDPSK CH @
Memo -
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuV dB/m dB dB dBuV/m dBuV/m dB
1 2388.57 45.39 37.92 7.13 38.34 52.18 74.88 -21.98 Peak
2 2398.64 49,74 37.92 7.13 38B.34 56.45 74.88 -17.55 Peak
I pp 2402.15 96.54 37.92 7.13 38.34 97.25 74.88 23.25 Peak
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ﬂELmH (dBuV/m)

100

3

8 FCC cmss.fm,n
&8 ' FCC -:mss-LL

1 /?‘l \\
40
20
2310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390, 2405
Frequency (MHz)
S5ite : chamber
Condition : FCC CLASS-B PK 3m BBHA9120D(RSE-H) HORIZONTAL
EUT : carbonado smart PTT case for iphone
Model Mame : PTK14CO
Temp/Humi : 25°C / 57%
Power Rating: DC 3.7V
Mode : BDPSK CH @
Memo :
ReadAntenna Cable Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark

MHz  dBuV  dB/m db dB dBuV/m dBuV/m db

1 2387.98 33.41 37.92 7.13 38.34 48.12 54.80 -13.88 Average
2 2399.68 48.80 37.92 7.13 38.34 47.51 54.80 -6.49 Average
3 pp 2401.96 B81.83 37.92 7.13 38.34 8£7.74 54.88 33.74 Average
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4qpLeve! (dBuvim) 3
100 |
80 FCC CLASS PK

o Jcccmgé.aw
WMWMWWMMMM
40
20
2310 2320, 2330, 2340, 2350. 2360, 2370, 2380. 2390, 2405
Frequency (MHz)
Site : chamber
Condition : FCC CLASS-B PK 3m BBHA9128D(RSE-V) VERTICAL
EUT : carbonado smart PTT case for iphone
Model Name : PTK14CO
Temp/Humi : 258'C f 57%
Power Rating: DC 3.7V
Mode : 8DPSK CH @
Memo :
Read&ntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuV dB/m dB dB dBuV/m dBuV/m dB
1 2389.84 45.89 37.92 7.13 38.34 51.380 74.08 -22.20 Peak
2 2399.49 59.36 37.92 7.13 38.34 66.97 74.08 -7.93 Peak
ipp 2482.15 96.12 37.92 7.13 38.34 182.83 74.88 28.83 Peak
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11&Lwel (dBu\im)

100 3

- ' ' ' | ' FECCLASS{{AH
- ' ' [ ' ' Fl:-::cutss,LA

—p——

40 B J
20
2310 2320, 2330. 2340. 2350, 2360. 2370. 2380. 2390. 2405
Frequency (MHz)
Site : chamber
Condition : FCC CLASS-B PK 3m BBHA9120D(RSE-V) VERTICAL
EUT : carbonado smart PTT case for iphone
Model Name : PTK14CO
Temp/Humi : 25°C J 57%
Power Rating: DC 3.7V
Mode : BDPSK CH @
Memo -
ReadAntenna Cable Preamp Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuVW dB/m dB dB dBuV/m dBuV/m dB
1 2387.98 33.5@ 37.92 7.13 38.34 40.21 54.00 -13.79 Average
2 2399.78 45.49 37.92 7.13 38.34 52.20 54.88 -1.80 Average
3 pp 2401.96 B87.88 37.92 7.13 3B.34 93.79 54.00 39.79 Average
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BT 8-DPSK (High Channel)

11oLevel (dBuV/m)

100 1

0 FCC CLASS-B PK
. ‘ S e W FCC CLASS-B AV
40

20

2475 2478. 24B0. 2482, 2484. 24B6. 2488. 2490. 2492. 2494, 2496. 2498. 2500
Frequency (MHz)

Site : chamber
Condition : FCC CLASS-B PK 3m BBH&E]ZED{HSE-H} HORIZONTAL
EUT : carbonado smart PTT case for iphone
Model Name : PTK14CO
Temp/Humi : 25°C J 57%
Power Rating: DC 3.7V
Mode : BDPSK CH 78
Memo -
Read&ntenna Cable Preamp Limit Owver

Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuV  dB/m dB dB dBuV/m dBuV/m dB

1pp 2479.85 B88.98 38.38 7.41 38.31 96.38 74.88 22.38 Peak
2 2482.68 49.25 38.38 7.41 38.31 56.73 74.88 -17.27 Peak
3 2483.68 45.790 38.38 7.41 38.31 53.18 74.08 -20.82 Peak
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410Level (dBuVim)
100
|
80y v ' ' ' ' ' FCC CLASS.BPK

/ ' \ ' ' ' ' ' ' ' FCCCLASS-BAV

2475 2478. 2480. 2482, 2484, 2486. 2488. 2490, 2492. 2494, 2496. 2498 2500

Frequency (MHz)

chamber

FCC CLASS-B PK 3m BBHA9128D(RSE-H) HORIZONTAL
carbonado smart PTT case for iphone

PTK14C0

25'C f 57%

DC 3.7V

8DPSK CH 78

ReadfAntenna Cable Preamp Limit Owver
Level Factor Loss Factor Level Line Limit Remark

Site -
Condition :
EUT .
Model Name :
Temp/Humi 5
Power Rating:
Mode :
Memo H
Freg

MHz

1 pp 2480.13

2 2483.53

dBuV  dB/m dB dB dBuV/m dBuV/m di

74.87 38.38 7.41 38.31 82.35 54.0@ 28.35 Average
33,58 38.38 7.41 38.31 41.06 54.80 -12.94 Average
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1 uLE‘E‘E! (dBuVim) 1
100
80 FCC CLASS.B PK

60 //f/ e ' ' ' FCC CLASS-B AV

20

i e e S H S R —— PP TSI e

2475 2478. 24B0. 2482, 2484, 2486. 2488. 2490. 24592. 2494, 2496. 2498. 2500

Frequency (MHz)

Site : chamber
Condition FCC CLASS-B PK 3m BBHA9128D(RSE-V) VERTICAL
EUT carbonado smart PTT case for iphone
Model Name : PTK14CO
Temp/Humi 25°C [ 57%
Power Rating: DC 3.7V
Mode : BDPSK CH 78
Memo
ReadAntenna Cable Preamp Limit  Owver
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuV dB/m dB dB dBuV/m dBuV/m dB
1 pp 2480.828 95.41 38.38 7.41 38.31 102.89 74.90 28.89 Peak
2 2482.25 55.97 38.38 7.41 38.31 6£3.45 74.80 -18.55 Peak
3 2483.78 49.94 38.38 7.41 38.31 57.42 74.80 -16.58 Peak
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4qoLevel (dBuVim)
100]
1
- /\ ' FCC CLASS.-B PK
o / \ ' ' ' ' FCC CLASS8 AV
20
2475 24T78. 2480. 2482 2484. 2486. 2488. 2490. 2492, 2494, 2496. 2498. 2500
Frequency (MHz)
Site chamber
Condition FCC CLASS-B PK 3m BBHA9128D(RSE-V) VERTICAL
EUT carbonado smart PTT case for iphone
Model Name PTK14CO
Temp/Humi 25°C / 57%
Power Rating: DC 3.7V
Mode 1 BDPSK CH 78
Memo -
ReadAntenna Cable Preamp Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuV dB/m db dB dBuV/m dBuV/m db
1 pp 2430.20 B84.65 38.38 7.41 38.31 92.13 54.80 38.13 Average
2 2483.85 3B.75 38.38 7.41 38.31 46.23 54.ee -7.77 Average
3 2483.53 36.29 38.38 7.41 38.31 43.77 54.00 -10.23 Average
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11. SPURIOUS EMISSIONS(RADIATION)

11.1 TEST SETUP

Radiated Spurious Measurement: below 30MHz

EUT

[—

Turntab le

ﬁ

Unilab

Page 59 of 98

Antenha

" towrer

Loop ahtenha

Spectrum [
REeceimer

Pre-am p LQ%E

Reference ground plane

Radiated Spurious Measurement: below 1GHz

Antenna
~ tower
‘ 3m ‘ Bi-log
EUT | \ | L~ antenna
4m /
Spectrum
N — %ﬁﬁn\ L] analyzer
: ) ] \ \
v
Turntable 0.8m 1m R
A HEE
[ ] [ ]
Reference ground plane J/
Radiated Spurious Measurement: above 1GHz
Antenna

3m

EUT F

( I

Turntable

e tower

-

Horn
antenna
Spectrum
analyzer
- Pre-amp D%g
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11.2 LIMITS
Frequency Limits Measured distance
(MHz) (dBuV/m) (m)
0.009-0.490 107.6-72.9
0.490-1.705 52.8-42 1 10
1.705-30.0 49
30~88 40
88~216 43.5
216-960 46 3
Above 960 54

Notes: the calculate formula for below 30MHz

L2 = 20Ilg (L1) + 40Ig (d1/d2)

L2: is the specified limit in dB microvolts per metre at distance d2.
L1: is the specified limit in microvolts per metre at distance d1.
For example:

L1 = 2400/9 (uV/m), d1 =300 (m), d2 = 10 (m), so L2 as follows:
20lg (2400/9) +40Ig(300/10) = 107.6(dBuV/m)

11.3 TEST PROCEDURE

Radiated Emission ( 9 kHz — 30 MHz) :

Spurious emissions from the EUT are measured in the frequency range of 9 kHz to 30 MHz
using a tuned receiver and a shielded loop antenna. The antenna was positioned 10 meters
horizontally from the EUT. Measurements have been made in all three orthogonal axes and
the shielded loop antenna was rotated to locate the maximum of the emissions. The
emission limits are based on measurements employing a CISPR quasi-peak detector except
for the frequency bands 9-90 kHz, 110-490 kHz.

Radiated Emission ( 30 MHz — 1000 MHz) :

According to description of ANSI C63.4: 2009 sec.13.4, the preliminary radiated emissions
measurement were carried out. The preliminary radiated measurements were performed at
the measurement distance that specified for compliance to determine the emission
characteristics of the EUT. The EUT configuration (in X, Y and Z axis), cable configuration
and mode of operation were determined for producing the maximum level of emissions.
These configurations were used for the final radiated emissions measurements. The
measurement is carried out using a spectrum analyzer or receiver. The Quasi-peak detector
is used and RBW is set to 120kHz .The antenna height and turn table rotation is adjusted
until the maximum power value is founded on spectrum analyzer or receiver.
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Radiated Emission (Above 1 GHz) :

According to description of ANSI C63.4: 2009 sec.13.4, the preliminary radiated emissions
measurement were carried out. The preliminary radiated measurements were performed at
the measurement distance that specified for compliance to determine the emission
characteristics of the EUT. The EUT configuration (in X, Y and Z axis), cable configuration
and mode of operation were determined for producing the maximum level of emissions.
These configurations were used for the final radiated emissions measurements. The
measurement is carried out using a spectrum analyzer or receiver. The spectrum analyzer
scans from 1GHz to 25GHz (higher than the 10" harmonic of the carrier). The peak detector
is used for Peak limit and RBW is set to 1MHz ,VBW = 3RBW. The peak detector is used for
Average limit and RBW is set to 1MHz ,VBW is not smaller than 1/T, T = to the shortest pulse
width. The antenna height and turn table rotation is adjusted until the maximum power value
is founded on spectrum analyzer or receiver.



Unilab(Shanghai) Co.,Ltd.

Report No. : UL05420130725FCC/IC001

11.4 RESULTS & PERFORMANCE

From 9KHz to 30MHz:
Bluetooth GFSK, traffic mode; Channel 0

H.

Page 62 of 98

130
120

100

a0

60

40

Measure Level(dBuV/m) = Reading (dBuV/m) + Correction Factor (dB/m)

Bluetooth GFSK, traffic mode; Channel 39

2
Euww
G.GUQ 02 05 A 2 5 1 2 5 10 20 30
Frequency (MHz)
V:
130
120
100
a0
60
40 1 3
L
20 : J‘W‘W“
009 02 05 A 2 5 1 2 5 10 20 30
Frequency (MHz)
L . Correction Measure . Over
Frequency | Polarization Reading Limit o
Factor Level Limit Detector
(MHz) (H/V) (dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
0.03 H 27.84 19.53 47.37 97.14 -49.77 Peak
0.25 V 28.82 19.66 48.48 78.73 -30.25 Peak
0.35 H 32.41 18.24 50.65 76.56 -25.91 Peak
0.49 V 26.66 18.43 45.09 52.80 -7.71 Peak
H: Horizontal  V: Vertical
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H.
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et
120

100

g0

60

40

20

RIS SPRC L T E

009 02

05

5

Frequency (MHz)

10

20

30

130
120

100

20

60

009 02 .05 A 2 5 1 2 5 10 20 30
Frequency (MHz)
o . Correction Measure o Over
" | PR | ey | ramer | Lol | (| it | pets
0.15 H 27.03 19.55 46.58 83.16 -36.58 Peak
0.13 V 21.86 19.61 41.47 84.41 -42.94 Peak
0.3 H 35.41 19.94 55.35 7714 -21.79 Peak
0.18 \% 26.55 19.65 46.20 81.58 -35.38 Peak
H: Horizontal  V: Vertical

Measure Level(dBuV/m) = Reading (dBuV/m) + Correction Factor (dB/m)
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Bluetooth GFSK, traffic mode; Channel 78

H:
13U
120
100
20
60
40
1 2
M
20 iy
009 .02 .05 A 3 .5 1 2 5 10 20 30
Frequency (MHz)
V:
130 HORIZONTAL
120
100
20
&0
40
1 2
et P
20 Kbyt oo A i At T sy W
0 ooo 02 05 K .2 5 1 2 5 10 20 30
Frequency (MHz)
L . Correction Measure . Over
Frequency | Polarization Reading Limit o
Factor Level Limit Detector
(MHz) (H/V) (dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
0.19 H 30.42 19.53 49.95 81.11 -31.16 Peak
0.01 V 27.80 18.66 46.46 106.68 -60.22 Peak
0.37 H 29.30 19.14 48.44 75.32 -26.88 Peak
0.18 \Y 26.55 19.65 46.20 81.58 -35.38 Peak
H: Horizontal  V: Vertical

Measure Level(dBuV/m) = Reading (dBuV/m) + Correction Factor (dB/m)
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Bluetooth 8-DPSK, traffic mode; Channel 0

H:
Qe
120
100
80
&0
40
9 2
20 %WMW
G.DBQ 02 05 A 2 i) 1 2 5 10 20 30
Frequency (MHz)
V:
I ——
120
100
a0/
i1
40 ] 5
[ .

20 MJWYW\WMWWW
U000 02 05 A F 5 1 2 5 10 20 30
Frequency (MHz)

L . Correction Measure . Over

Frequency | Polarization Reading Limit o
Factor Level Limit Detector

(MHz) (H/V) (dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
0.03 H 33.29 19.53 52.82 97.14 -44.32 Peak
0.04 V 24.61 19.66 44 .27 94.64 -50.37 Peak
0.29 H 33.01 18.54 51.55 77.44 25.89 Peak
0.30 V 26.10 19.94 46.04 77.14 -31.10 Peak

H: Horizontal  V: Vertical
Measure Level(dBuV/m) = Reading (dBuV/m) + Correction Factor (dB/m)




