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TEST REPORT

Applicant’s name: Imagine Marketing Pvt Ltd
Address: 13
Manufacture's name: ShenZhen Cannice Technology Co., Ltd.

20/F, Tower A, Building 7, Baoneng Science and Technology Park,

Address: Qingxiang Road #1, Longhua New District, Shenzhen, China
Product name: Bluetooth Headset
Trademark: boAt
Rockerz 295, Rockerz 295 R, Rockerz 295 SE, Rockerz 296, Rockerz
Model name: 297, Rockerz 298, Rockerz 299
Standards: FCC Part 15.247

ANSI| C63.10-2013
Test Procedure: KDB 174176 DO1 Line Conducted FAQ v01r01

This device described above has been tested by Shenzhen Microtest Co., Ltd. and the test results show that the
equipment under test (EUT) is in compliance with the FCC requirements. And it is applicable only to the tested
sample identified in the report.

Tested by: é e o Su

Leo Su Aug. 02, 2018

Reviewed by: L,g ,ffw, . };W?

Blue Zheng Aug. 02, 2018
Approved by: %A&A
Smith Chen Aug. 02, 2018
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1 General Information

1.1 Description of EUT

Product name: Bluetooth Headset
Brand name: boAt
Model name: Rockerz 295
) Rockerz 295 R, Rockerz 295 SE, Rockerz 296, Rockerz 297,
Series model:
Rockerz 298, Rockerz 299
_ _ _ All the model are the same circuit and RF module, except the
Difference in series models:
model No..
Operation frequency: 2402-2480MHz
Modulation type: GFSK, 1/4-DQPSK,8DPSK
Bit Rate of transmitter: 1 Mbps,2 Mbps,3 Mbps
Antenna type: Chip Antenna
Antenna gain: 1.7dBi
Max. output power: -1.011dBm
Hardware version: VOD
Software version: VOB
Power supply: DC 5V from adapter AC 120V/60Hz or DC 3.7V from battery
Adapter information: N/A
Battery: DC 3.7V
1.2 Operation channel list
Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
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
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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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 -- -
1.3 Test channel list
Channel Channel Frequency (MHz)

Low 00 2402

Middle 39 2441

High 79 2480

1.4 Ancillary equipment list
Equipment Model S/IN Manufacturer Certificate type

Adapter HW-059200CHQ / HUAWEI /

1.5 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration
during the tests.

Item Equipment Brand Model/Type No. Series No. Note

/ / / / / /

Note:
(1)The support equipment was authorized by Declaration of Confirmation.

(2)For detachable type 1/0 cable should be specified the length in cm in T Lengtha column.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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2 Summary of Test Results

Test procedures according to the technical standards:

No. Standard Section Test Item Result Remark
1 15.203/15.247(c) Antenna requirement Pass
2 15.247(b)(1) Peak output power Pass
3 15.207 Conducted emission Pass
4 15.247(d) Band edge Pass
5 15.205/15.209 Spurious emission Pass
6 15.247(a)(1) 20dB occupied bandwidth Pass
7 15.247(a)(1) Ca”i‘sagg;fgt‘i‘fn”des Pass
8 15.247(a)(1) Hopping channel number Pass
9 15.247(a)(1) Dwell time Pass

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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3 Test Facilities and Accreditations

3.1 Test laboratory

Test Laboratory Shenzhen Microtest Co., Ltd.

No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye
Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China

FCC Registration No.: 448573

Location

3.2 Environmental conditions

Temperature: 20°C~30°C
Humidity 30%~70%

Atmospheric pressure 98kPa~101kPa

3.3 Measurement uncertainty

The reported uncertainty of measurementy + U - where expended uncertainty U is based on a standard

uncertainty multiplied by a coverage factor of k=2 providing a level of confidence of approximately 95
%

No. Item Uncertainty
1 Conducted Emission Test +1.38dB
2 RF power, conducted +0.16dB
3 Spurious emissions, conducted +0.21dB
4 All emissions, radiated(<1G) +4.68dB
5 All emissions, radiated(>1G) +4.89dB
6 Temperature +0.5°C
7 Humidity 2%

3.4 Test software

Software )
Manufacturer Model Version
Name
RF Test System Farad LZ-RF Lz_Rf 3A3
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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4 Equipment List
Equipment Equipment Manufactur Model Serial No. Calibration Due date
No. Name er date
Spectrum .
MTI-E001 Analyzor Agilent E4407B | MY41441082 | 2017/09/18 | 2018/09/17
CMU 200
MTI-EQ02 | universalradio | Rohde&schw | ~\iyo00 | 114587 | 2017/09/18 | 2018/09/17
communication arz
tester
MTI-E004 | EMI Test Receiver ROhdaefZ‘SChW ESPI 1000314 | 2017/09/18 | 2018/09/17
MTI-E006 Broadband | oo orabeck | VULB916 872 2017/09/18 | 2018/09/17
antenna 3
MTI-E007 | Hornantenna | schwarabeck BB';’Sglz 1201 2017/09/18 | 2018/09/17
MTI-EO014 amplifier America 8447D 3113A06150 | 2017/09/18 | 2018/09/17
Conduction
MTI-E015 | Immunity Signal Schloder | CDG6000 126Aﬁ43’20 2017/09/18 | 2018/09/17
Generator
Coupled
MTI-E016 decoupling Schloder CDA | A2210332/20 | ,417/00118 | 2018/09/17
M2/M3 15
network
MTI-E032 | Comprehensive | Rohde&schw | ~y\nveng | 124102 | 2017/09/13 | 2018/09/12
test iInstrument arz
MTI-E034 amplifier Agilent 8449B | 3008A02400 | 2017/08/22 | 2018/08/21
MTI-E040 Saﬁgl’;rzuer? Agilent N9020A | MY49100060 | 2017/09/05 | 2018/09/04
MTI-E041 Signal generator Agilent N5182A | MY49060455 | 2017/09/23 | 2018/09/22
MTI-E042 Ar;}'ggrz't%?a' Agilent E4421B | GB40051240 | 2017/09/23 | 2018/09/22
MTI-E043 Power probe Dare RPR3006 | 16100054SN | 5017/09/29 | 2018/09/28
Instruments W 016
MTI-EQ47 10dB attenuator Mini-Circuits | UNAT-10+ 15542 2017/09/24 | 2018/09/23
MTI-E049 spectrum Rohde&schw | op ag 100019 | 2017/09/18 | 2018/09/17
analyzer arz
MTI-E050 PSG Signal Agilent E8257D | MY46520873 | 2017/09/24 | 2018/09/23
generator
Active Loop EMZB
MTI-E051 Antenna 9kHz - Schwarzbeek 00044 2017/09/26 | 2018/09/25
1519 B
30MHz
Chengdu
MTI-E052 18-40GHz step Micro | ZENAI8 | 1608001 | 2017/00/18 | 2018/09/17
amplifier 40G-21
Technology
MTI-E053 | 15-40G Antenna | Schwarzbeek | BBreOt7 | BERALTOS | 9017/00/18 | 2018100117

Note: the calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).

Tel:(86-755)88850135

Fax: (86-755) 88850136
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5 Test Result

5.1 Antenna requirement
5.1.1 Standard requirement

15.203 requirement: For intentional device, according to 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

5.1.2 EUT Antenna

The EUT antenna is Chip antenna (1.7dBi). It comply with the standard requirement. In case of
replacement of broken antenna the same antenna type must be used.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.2 Peak output power

5.2.1 Limit
FCC Partl5 Subpart C
. o Frequency Range
Section Test Item Limit
(MH2z)
15.247(b)(1) Peak output | b o<1 W(30dBm) 2400-2483.5
power
5.2.2 Test setup
EUT Spectrum
Analyzer

5.2.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting:
RBW=1MHz, VBW=3MHz, Detector=Peak (If 20dB BW <1 MHZz)
RBW=3MHz, VBW=8MHz, Detector=Peak (If 20dB BW > 1 MHz)

(3) The EUT was set to continuously transmitting in the max power during the test.

5.2.4 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Test data
EUT : Bluetooth Headset Model Name Rockerz 295
Temperature : 25°C Relative Humidity : [60%
Pressure : 1012 hPa Test Voltage DC 3.7V by battery
GFSK
Maximum Peak Output
Frequency -
Test Channel Limit (dB
(MHz) Power(dBm) imit (dBm)
CHOO 2402 -1.513 30
CH39 2441 -1.685 30
CH78 2480 -1.011 30
m/4-DQPSK
Maximum Peak Output
Frequency -
Test Channel Limit (dB
(MHz) Power(dBm) imit (dBm)
CHOO 2402 -2.964 20.97
CH39 2441 -1.942 20.97
CH78 2480 -1.036 20.97
8DPSK
Maximum Peak Output
Frequency -
Test Channel Limit (dB
(MHz) Power(dBm) imit (dBm)
CHOO0 2402 -2.822 20.97
CH39 2441 -1.909 20.97
CH78 2480 -1.131 20.97

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com
Address: N0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China

E-mail: mti@51mti.com
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GFSK TX CHOO0

GFSK TX CH39

v “Pm g-Par Frequency
Avg|Hold:> 1001100
Auto Tune Auto Tune
Rel Offset 0.5 dB. Mkr1 2.402 167 GHz Mkr1 2.440 817 GHz
[ogmciv_Ref 8.48 dBm -1.613 dBm [pdsiay_Ref 832 dBm -1.685 dBm
og og
. CenterFreq ' Center Freq
— - 2.402000000 GHz - - 2.441000000 GHz,
StartFreq StartFreq
2.389500000 GHz. 2438500000 GHz|
Stop Freq StopFreq
2.404500000 GHz. 2443500000 GHz|
CF Step| CF Step|
500.000 kHz; 500.000 kHz.
| Auto Man| Auto Man|
Freq Offset Freq Offset
OHz 0Hz
Center 2402000 GHz Span 5.000 MHz Center 2.441000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)
usa sTaTus e smarus

GFSK TX CH78

/4-DQPSK TX CHOO

quancy enter Freq Frequency
selprrPer Ié,.;[?:_““ #Aren: 30 4B YR"”””
Mkr1 2.479 817 GHz Auto Tune RefOfiset05 65 Mkr1 2.402 158 GHz Auta Tune
[ogmaiv_Ref 8.99 dBm -1.011 dBm [ndsiay_Ref 6.47 dBm -2.964 dBm
og og
' Center Freq ’ Center Freq
- - 2.480000000 GHz| — 2.402000000 GHz|
StartFreq StartFreq
2477500000 GHz 2.399500000 GHz
Stop Freq StopFreq
2.482600000 GHz 2.404500000 GHz
CF Step| CF Step|
500.000 kHz 500.000 kHz
Auto Man, Aauta Man|
Freq Offset FreqOffset
0Hz 0 Hz|
Center 2480000 GHz Span 5.000 MHz Center 2.402000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts) #Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts)
usa sTaUs = sratus

1/4-DQPSK TX CH39

/4-DQPSK TX CH78

quency Fregquency
Auto Tune Auto Tune|
Ref Offset 05 dB Mkr1 2440:58 GHz Ref Offset0.5 dB MKr1 2.479 742 GHz
[g el Rer 7.84 dBm -1.942 dBm {9 ekl Ref .75 dBm -1.036 dBm
’ CenterFreq . Center Freq
— — 2.441000000 GHz — 2.480000000 GHz,
StartFreq StartFreq
2.438500000 GHz 2ATTE00000 GHz,
Stop Freq StopFreq
2443500000 GHz 2482500000 GHz,
CF Step| CF Step|
500.000 kHz 500.000 kHz
Auto Man futo Man
Freq Offset FreqOffset
0Hz 0Hz,
Center 2.441000 GHz Span 5.000 MHz Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts) #Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts)
usa sTaTus e smarus

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com

Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China


http://192.168.1.8/erp/index.php?action=DetailView&module=ReportBook&record=20183&parenttab=Lab

Microtest

ﬁiﬂ“ﬁ;ﬂ“ - Page 14 of 59 - Report No.: MTi180802E004

Peak Search -er'-v Frequency
WFGainow * BAtten:30 B oerlF FFERE 100/100 'w‘”””
Mkr1 2.401 908 GHz NextPeak Mkr1 2.440 917 GHz Auto Tune
Ref Offset 0.5 dB. Ref Offset 0.5 dB
{0 gmsaiv Ref 8.58 dBm -2.822 dBm Jodeiaiv Ref 7.76 dBm -1.908 dBm
og °g
" Center Freq
. . | | | Next Pk Right| " | | S— . — + 1 2441000000 GHz
StartFreq
Next Pk Left] 2438600000 GHa)
StopFreq
Marker Delta 2443500000 GHz|
{ { CF Step|
Mkr—CF 500.000 kHz
JAuto Man|
Mr—RefLvi Freqafset
0 Hz|
More
Center 2.402000 GHz Span 5.000 MHz 1or2| ||center 2.441000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts) #Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts)
™ p— ez m—
L RF SO0 AT EINT| A 10:3351 &M 331, 2015
enter Freq 2.480000000 GHz g Typa: Log-Par Thace Frequency
FO: Tast o TrigiFrae Run Aug|Hold:> 1001100 Tvee]
IFGain:Low #Arten: 30 di et
AutoT
Rel Offset05 dB Mkr1 2.479 908 GHz 0 Tune
0B Ref 8.58 dBm -1.131 dBm
Log
. CenterFreq
T T T T T 2.480000000 GHz
StartFreq
2477500000 GHz
Stop Freq
2.482500000 GHz
CF Step|
500.000 kHz!
Auto Man
Freq Offset
0Hz
Center 2480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts)
™ p—
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5.3 Conducted emission

5.3.1 Limits
Class B (dBuV)
FREQUENCY (MHz) :
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50-5.0 56.00 46.00
5.0-30.0 60.00 50.00
Note

(1)The tighter limit applies at the band edges.
(2)The limit of " * " marked band means the limitation decreases linearly with the logarithm of the frequency

in the range.

5.3.2 Test setup

/ Vertical Reference
Ground Plane / Test Receiver

—— L 1
o O O ©O
40cm EUT - i o 6 0 o
80cm
LISN
Ll [ ~ s L1
N T

\ Horizontal Reference
Ground Plane

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes
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5.3.3 Test procedure
a. EUT Operating Conditions

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.

b. The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

c. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the

power mains through a line impedance stabilization network (LISN). All other support equipments
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

d. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and
forth in the center forming a bundle 30 to 40 cm long.

e. 1/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall length
shall not exceed 1 m.

f. LISN at least 80 cm from nearest part of EUT chassis.
For the actual test configuration, please refer to the related Item —EUT Test Photos.

5.3.4 Test results
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Test data
EUT : Bluetooth Headset Model Name. Rockerz 295
Temperature : 26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : L
DC 5V from adapter AC ) .

Test Voltage 120V/60Hz Test Mode : Normal link

80.0 dBuV

70

FCCPart15 ClassB AC Conduction[QP)

FCCPart15 ClagsB AC Conduction[AVG)

peak

AVG

0.150 05 (MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment  Limit  Over
MHz dBuVv dB dBuv dBuv dB Detector Comment

1 0.2711 36.40 -0.03 36.37 61.08 -24.71 QP

2 0.2711 12.64 -0.03 12.61 51.08 -38.47 AVG

3 0.5641 36.89 -0.03 36.86 56.00 -19.14 QP

4 0.5641 13.66 -0.03 13.63 4600 -32.37 AVG

5 1.0367 35.24 -0.04 35.20 56.00 -20.80 QpP

6 1.0367 1117 -0.04 11.13 46.00 -34.87 AVG

7 2.3336 31.60 -0.05 31.55 56.00 -24.45 QP

8 2.3336 7.65 -0.05 7.60 46.00 -38.40 AVG

9 11.4375 36.73 -0.11 36.62 60.00 -23.38 QP

10 11.4375 2584 -0.11 2573 50.00 -24.27 AVG

1 16.8047 36.39 -0.20 36.19 60.00 -23.81 QP

12 16.8047 29.01 -0.20 28.81 50.00 -21.19 AVG
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EUT : Bluetooth Headset Model Name. Rockerz 295
Temperature : 26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : N

DC 5V from adapter AC ) .

Test Voltage 120V/60Hz Test Mode : Normal link

80.0 dBuV

70

su\

FCCPart15 ClassB AC Conduchion[QF)

FCCPart15 ClagsB AL Conduction|AVG)

50 |
3
40 1 2 7
mewﬁ
30 | J P;
;I (' YN

2 ‘ A 1 1III ».bn F’r\l .'m?'bq{cru"lr"."'lgﬁn [ i 0 'blf ll|,'. w A Mk I-'\H\I"‘W ! ("

10 M\IMH M’W 'rfM'l _ “WWFH -PP;J W M4
J I ! ] 4 W JAVE
IR

o

-10

-20

0.150 0.5 [MHz] 5 30.000

Reading Correct Measure-
No. Mk.  Freq. Level Factor  ment Limit ~ Over
MHz dBuV dB dBuv dBuV dB Detector Comment

1 0.3688 3846 -0.03 38.43 5853 -20.10 QP

2 0.3688 2209 -0.03 2206 48 53 -26 .47 AVG

3" 0.5641 41.54 -0.03 41.51 56.00 -14.49 QP

4 0.5641 2463 -0.03 24 60 46.00 -21.40 AVG

5 0.8180 39.45 -0.03 39.42 56.00 -16.58 QP

6 0.8180 2074 -0.03 20.71 46.00 -2529 AVG

7 1.3665 3640 -0.04 36.36 56.00 -19.64 QP

8 1.3665 18.37 -0.04 18.33 46.00 -27 67 AVG

9 27672 3349 -0.04 33.45 56.00 -2255 QP

10 27672 13.90 -0.04 13.86 46.00 -32.14 AVG

11 9 4688 40.84 -0.08 40.76 60.00 -19.24 QP

12 94688 29.00 -0.08 28.92 50.00 -21.08 AVG
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EUT : Bluetooth Headset Model Name. Rockerz 295
Temperature : 26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : L
DC 5V from adapter AC .
: Normal link
Test Voltage 240V/60Hz Test Mode
80.0 dBuV
70
o \ FCCPart15 ClassB AC Conduction[QFP)
|
\ FCCPart15 ClagsB AC Conduction[AVG)
50 |
40
1 3 5
30
20
k
10 g |\, -‘My"r b pes
RN TSy b il
o wﬁu VLI T A e /W\ava
0 frsoi M Ty RS W,
10
20
0.150 05 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB  Detector Comment
1 05211 32.58 -0.03 3255 56.00 -23.45 QP
2 05211 9.60 -0.03 957 46.00 -3643 AVG
3 1.0094 3241 -0.04 3237 56.00 -2363 QP
4 1.0094 778 -0.04 T74 46.00 -38.26 AVG
5 27086 3117 -0.05 3112 56.00 -24.88 QP
[§) 2.7086 774 -0.05 769 46.00 -38.31 AVG
7 5.8050 30.05 -0.05 30.00 60.00 -30.00 QP
a8 58050 19.22 -0.05 1917 5000 -3083 AVG
9 8.5000 3811 -0.07 38.04 60.00 -21.96 QP
10 8.5000 20.47 -0.07 20.40 50.00 -29.60 AVG
1M 10.6406 41.22 -0.10 4112 60.00 -18.88 QP
12 10.6406 25.69 -0.10 2559 50.00 -24 41 AVG
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EUT : Bluetooth Headset Model Name. Rockerz 295
Temperature : 26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : N
DC 5V from adapter AC .
: Normal link
Test Voltage 240V/60Hz Test Mode
80.0 dBuV
70
. \ FCCPart15 ClassB AC Conduction[QP)
|
\ FCCPart15 ClagsB AL Conduction[AVG)
50
3
40 :
1 5
) M
[
20 3
| f | |' i
| peak
10 T NL 1'1] 1{"-{14 [ .ﬂJL“r.ﬂp i A
vy e | HYAN| )
AW e 'Nlm ¥ AVG
o I \ 1w
10
-20
0.150 05 [MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor  ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB  Detector Comment
1 0.3063 3445 -0.03 34.42 6007 -2565 QP
2 0.3063 6.54 -0.03 6.51 5007 -43.56 AVG
3" 0.5211 41.40 -0.03 41.37 56.00 -14.63 QP
4 0.5211 2042 -0.03 20.39 46.00 -2561 AVG
5 25367 3461 -0.05 3456 56.00 -21.44 QP
6 2.5367 12.24 -0.05 1219 46.00 -33.81 AVG
T 6.1641 35.18 -0.06 3512 60.00 -24.88 QP
8 6.1641 2337 -0.06 2331 50.00 -26.69 AVG
9 10.5391 4329 -0.10 4319 60.00 -16.81 QP
10 10.5391 3170 -0.10 31.60 5000 -1840 AVG
11 142127 3914 -0.16 3898 6000 -21.02 QP
12 142127 2821 -0.16 28.05 5000 -2195 AVG
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5.4 Radiated spurious emission

5.4.1 Limits

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to be

- Page 21 of 59 -
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followed.
Frequency Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz
Stop Frequency 10th carrier harmonic
RB / VB (emission in restricted 1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for
band) Average
Receiver Parameter Setting
Attenuation Auto

9kHz~150kHz / RB 200Hz for QP
150kHz~30MHz / RB 9kHz for QP
30MHz~1000MHz / RB 120kHz for QP

Start ~ Stop Frequency

Start ~ Stop Frequency

Start ~ Stop Frequency
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5.4.2 Test setup

Radiated emission test-up frequency below 30MHz

LDDp Antenna T
1-4m
EUT am p—
- — Mmplifier
~

: Anakyzer

Radiated emission test-up frequency 30MHz~1GHz

=1
I
=

e z = T
- 3m —p
Turntable 1 St AE
Spectrum \ EOT
Analyzer _Cl_ IO.Sm
Je——
| — —

Ground Plane

Coaxial Cable

Radiated emission test-up frequency above 1GHz

v
Turntable :D 4m
\4 EUT V Ot
3 1.5
15 A
/ ] :
AmD"ﬁeI I Test Receiver
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5.4.3 Test procedure
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a. The measuring distance of at 3 m shall be used for measurements at frequency up to 1GHz.
For frequencies above 1GHz, any suitable measuring distance may be used.

b. The EUT was placed on the top of a rotating table 0.8 m for below 1GHz and 1.5m for above
1GHz the ground at a 3 meter. The table was rotated 360 degrees to determine the position of the

highest radiation.

C. The height of the equipment or of the substitution antenna shall be 0.8 m for below 1GHz
and 1.5m for above 1GHz; the height of the test antenna shall vary between 1 m to 4 m. Both
horizontal and vertical polarizations of the antenna are set to make the measurement.

d. For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT determined to be a source of
emissions at the specified measurement distance, while keeping the measurement antenna aimed
at the source of emissions at each frequency of significant emissions, with polarization oriented for
maximum response. The measurement antenna may have to be higher or lower than the EUT,
depending on the radiation pattern of the emission and staying aimed at the emission source for
receiving the maximum signal. The final measurement antenna elevation shall be that which
maximizes the emissions. The measurement antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 m to 4 m above the ground or reference ground plane.

e. The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked and

then Quasi Peak detector mode re-measured.

f.If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement

performed.

g. For the actual test configuration, please refer to the related Item —EUT Test Photos.

Note: Both horizontal and vertical antenna polarities were tested and performed pretest to three orthogonal axis.
The worst case emissions were reported

During the radiated emission test, the Spectrum Analyzer was set with the following configurations:

Frequency Band (MHz) Function Resolution bandwidth Video Bandwidth
30 to 1000 QP 120 kHz 300 kHz
Peak 1 MHz 1 MHz
Above 1000
Average 1 MHz 10 Hz

Note: for the frequency ranges below 30 MHz, a narrower RBW is used for these ranges but the measured value
should add a RBW correction factor (RBWCF) where RBWCF [dB] =10*Ig(100 [kHz]/narrower RBW [kHz]). , the
narrower RBW is 1 kHz and RBWCF is 20 dB for the frequency 9 kHz to 150 kHz, and the narrower RBW is 10

kHz and RBWCF is 10 dB for the frequency 150 kHz to 30 MHz.
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5.4.4 Test results
5.4.4.1 Radiation emission
Below 30MHz
EUT: Bluetooth Headset |Model Name: Rockerz 295
Temperature: 20 °C Relative Humidtity: 48%
DC 5V from adapter AC
Pressure: 1010 hPa Test Voltage: 120V/60Hz
Test Mode: TX Polarization : --
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
- -- -- -- Pass
-- -- -- -- Pass
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuV) + distance extrapolation factor.
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Between 30MHz — 1GHz

Notel : Emission Level = Meter Reading + Factor, Margin= Emission Level- Limit, Factor = Antenna
Factor + Cable Loss — Pre-amplifier.

Note2 :The peak value is less than the AV value, AV value is not required Factor added by
measurement software automatically.

EUT : Bluetooth Headset Model Name : Rockerz 295
Relative .
Humidity: 52% Phase: H
DC 5V from adapter AC

Pressure: 1010 hPa Test Voltage : 120V/60Hz
Test Mode : Normal link

20,0 dBuV/m

70

(1]

FCC Clasz B M Radiation
50 r
I
A0 L
0
O
20 2
3

10

0.0

30,000 A0 L] 60 70 20 [MHz] 300 A00D 500 &00 F00 1000.000

Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuv dBuV/m dBuvim dBuvim dB Detector

1 44 4308 27.10 -9.81 17.29 4000 -2271 QP

2 80.0806 33.26 -15.48 17.78 4000 -2222 QF

3 100.5806 2647 -11.44 15.03 4350 -2847 QP

4 159.7844 33.58 -14.06 19.52 4350 -2388 QP

5 276.1235 2975 -9.30 20.45 46.00 -2555 QP

(5] * o 392.0951 44 43 -6.71 3772 46.00 -B28 QP
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EUT : Bluetooth Headset Model Name Rockerz 295
Relative .
Humidity: 52% Phase: \%
DC 5V from adapter AC
Pressure: 1010 hPa Test Voltage : 120V/60Hz
Test Mode : Normal link
0.0 dBuVim
70
G0
FCC Class B 2M Hadiation
50 I_
AD
30
1
20
10
0.0
30,000 A0 50 50 7O &0 [MHz] 300 400 500 G&0O 7FOO 1000000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuv dBuv/m dBuvim dBuvim dB Detector
1 31.5095 31.64 -11.46 20.18 4000 -1982 QF
2 50.9420 2732 -9.80 17.52 4000 -2248 QF
3 * 80.0806 40.69 -14.50 26.19 4000 -1381 QF
4 159.7844 33N -13.06 20.05 4350 -2345 QF
5 207.8501 31.25 -10.46 20.79 4350 -2271 QF
6 404.6665 35.24 -6.49 28.75 46.00 -1725 QF
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Microtest
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1G-25GHz
(1) All Readings are Peak Value (VBW=3MHz) and AV Value (VBW=10Hz).

Note:

- Page 27 of 59 -

(2) Emission Level= Antenna Factor + Cable Loss + Read Level - Preamp Factor
(3) All other emissions more than 20dB below the limit.

All the modulation modes have been tested, and the worst result was report as below:

Report No.: MTi180802E004

Frequenc| Read Cable | Antenna| Preamp | Emission Limits Margin
y Level loss Factor Factor Level Remark Comment
(MHz) (dBuVv) dB) dB/m (dB) (dBpV/m)| (dBpV/m) (dB)
Low Channel (2402 MHz)(GFSK)--Above 1G
4804.113| 64.41 5.21 35.59 44.30 60.91 74.00 -13.09 Pk Vertical
4804.113| 41.66 5.21 35.59 44.30 38.16 54.00 -15.84 AV Vertical
7206.212| 61.69 6.48 36.27 44.60 59.84 74.00 -14.16 Pk Vertical
7206.212| 44.61 6.48 36.27 44.60 42.76 54.00 -11.24 AV Vertical
4804.124| 61.02 5.21 35.55 44.30 57.48 74.00 -16.52 Pk Horizontal
4804.124 | 42.43 5.21 35.55 44.30 38.89 54.00 -15.11 AV Horizontal
7206.215| 62.48 6.48 36.27 44.52 60.71 74.00 -13.29 Pk Horizontal
7206.215| 48.52 6.48 36.27 44.52 46.75 54.00 -7.25 AV Horizontal
Mid Channel (2441 MHz)(GFSK)--Above 1G
4882.324 | 63.70 5.21 35.66 44.20 60.37 74.00 -13.63 Pk Vertical
4882.324| 42.40 5.21 35.66 44.20 39.07 54.00 -14.93 AV Vertical
7323.223| 61.18 7.10 36.50 44.43 60.35 74.00 -13.65 Pk Vertical
7323.223| 47.76 7.10 36.50 44.43 46.93 54.00 -7.07 AV Vertical
4882.127| 61.18 5.21 35.66 44.20 57.85 74.00 -16.15 Pk Horizontal
4882.127| 48.84 5.21 35.66 44.20 45.51 54.00 -8.49 AV Horizontal
7323.134| 59.87 7.10 36.50 44.43 59.04 74.00 -14.96 Pk Horizontal
7323.134| 42.86 7.10 36.50 44.43 42.03 54.00 -11.97 AV Horizontal
High Channel (2480 MHz)(GFSK)-- Above 1G
4960.306| 67.40 5.21 35.52 44.21 63.92 74.00 -10.08 Pk Vertical
4960.306| 42.88 5.21 35.52 44.21 39.40 54.00 -14.60 AV Vertical
7440.269| 61.67 7.10 36.53 44.60 60.70 74.00 -13.30 Pk Vertical
7440.269| 44.50 7.10 36.53 44.60 43.53 54.00 -10.47 AV Vertical
4960.251| 68.49 521 35.52 44.21 65.01 74.00 -8.99 Pk Horizontal
4960.251| 48.02 5.21 35.52 44.21 44.54 54.00 -9.46 AV Horizontal
7440.129| 62.23 7.10 36.53 44.60 61.26 74.00 -12.74 Pk Horizontal
7440.129| 45.94 7.10 36.53 44.60 44.97 54.00 -9.03 AV Horizontal
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5.4.4.2 Band edge - radiated
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All the modulation modes have been tested, and the worst result was report as below:

Frequenc Metgr Cable Antenna | Preamp | Emission Limits Margin | Detector

y Reading Loss Factor Factor Level Comment

(MHZz) (dBuv) (dB) dB/m (dB) (dBuV/m) | (dBpV/m) (dB) Type
1Mbps (GFSK)-hopping
2310.00 56.36 2.97 27.80 43.80 43.33 74 -30.67 Pk Horizontal
2310.00 43.73 2.97 27.80 43.80 30.70 54 -23.30 AV Horizontal
2310.00 59.97 2.97 27.80 43.80 46.94 74 -27.06 Pk Vertical
2310.00 42.68 2.97 27.80 43.80 29.65 54 -24.35 AV Vertical
2390.00 59.14 3.14 27.21 43.80 45.69 74 -28.31 Pk Vertical
2390.00 42.04 3.14 27.21 43.80 28.59 54 -25.41 AV Vertical
2390.00 57.92 3.14 27.21 43.80 44.47 74 -29.53 Pk Horizontal
2390.00 42.43 3.14 27.21 43.80 28.98 54 -25.02 AV Horizontal
2483.50 57.96 3.58 27.70 44.00 45.24 74 -28.76 Pk Vertical
2483.50 42.69 3.58 27.70 44.00 29.97 54 -24.03 AV Vertical
2483.50 59.92 3.58 27.70 44.00 47.20 74 -26.80 Pk Horizontal
2483.50 42.34 3.58 27.70 44.00 29.62 54 -24.38 AV Horizontal
1Mbps(GFSK)-Non-hopping

2310.00 56.36 2.97 27.80 43.80 43.33 74 -30.67 Pk Horizontal
2310.00 43.64 2.97 27.80 43.80 30.61 54 -23.39 AV Horizontal
2310.00 58.09 2.97 27.80 43.80 45.06 74 -28.94 Pk Vertical
2310.00 43.39 2.97 27.80 43.80 30.36 54 -23.64 AV Vertical
2390.00 57.66 3.14 27.21 43.80 44,21 74 -29.79 Pk Vertical
2390.00 43.24 3.14 27.21 43.80 29.79 54 -24.21 AV Vertical
2390.00 57.62 3.14 27.21 43.80 44.17 74 -29.83 Pk Horizontal
2390.00 41.89 3.14 27.21 43.80 28.44 54 -25.56 AV Horizontal
2483.50 59.32 3.58 27.70 44.00 46.60 74 -27.40 Pk Vertical
2483.50 42.79 3.58 27.70 44.00 30.07 54 -23.93 AV Vertical
2483.50 58.68 3.58 27.70 44.00 45,96 74 -28.04 Pk Horizontal
2483.50 42.87 3.58 27.70 44.00 30.15 54 -23.85 AV Horizontal
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5.4.4.3 Spurious Emission in Restricted Band 3260MMHz-18000MHz

All the modulation modes have been tested, and the worst result was report as below:

Frequenc | Readin | Cable [ = " | Preamp [Emission| , . . . | Detect
y g Level | Loss ,_nim Factor Level Limits | Margin or
(B By Comment
(MHz) | (dBpV) | (dB) dB/m (dB) Vim) Vim) (dB) | Type
3260 60.24 4.04 29.57 44.70 49.15 74 -24.85 Pk Vertical
3260 50.02 4.04 29.57 44.70 38.93 54 -15.07 AV Vertical
3260 62.45 4.04 29.57 44.70 51.36 74 -22.64 Pk Horizontal
3260 51.25 4.04 29.57 44.70 40.16 54 -13.84 AV Horizontal
3332 64.61 4.26 29.87 44.40 54.34 74 -19.66 Pk Vertical
3332 54.94 4.26 29.87 44.40 44.67 54 -9.33 AV Vertical
3332 63.88 4.26 29.87 44.40 53.61 74 -20.39 Pk Horizontal
3332 53.09 4.26 29.87 44.40 42.82 54 -11.18 AV Horizontal
17797 43.96 10.99 43.95 43.50 55.40 74 -18.60 Pk Vertical
17797 33.65 10.99 43.95 43.50 45.09 54 -8.91 AV Vertical
17788 43.98 11.81 43.69 44.60 54.88 74 -19.12 Pk Horizontal
17788 32.49 11.81 43.69 44.60 43.39 54 -10.61 AV Horizontal
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.5 20dB occupied channel bandwidth

5.5.1 Limit
FCC Partl5 (15.247) , Subpart C
Section Test Item Limit Frequency Range (MHz)
15.247a(1) 20dB bandwidth N/A 2400-2483.5

5.5.2 Test setup

Spectrum
Analyzer

EUT

5.5.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting:
Bandwidth: RBW=30 kHz, VBW=100 kHz, detector= Peak

5.5.4 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Test data
EUT : Bluetooth Headset Model Name Rockerz 295
Temperature : 25°C Relative Humidity : [60%
Pressure : 1012 hPa Test Voltage DC 3.7V by battery
Frequency 20dB Bandwidth Limit
Mode (MH2) (MH2) (kHz) Result
2402 0.9455 N/A Pass
GFSK 2441 0.9434 N/A Pass
2480 0.9441 N/A Pass
2402 1.269 N/A Pass
n /4-DQPSK 2441 1.264 N/A Pass
2480 1.267 N/A Pass
2402 1.278 N/A Pass
8DPSK 2441 1.271 N/A Pass
2480 1.279 N/A Pass
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Test plots

GFSK mode
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Report No.: MTi1l80802E004

TX CHOO

Agilent Spectrum Analyzer - Occupied BW

SO&  AC

SEMSEIMT] M ALIGN OFF 1L:19:21 AM 3L, 20

18

Frequency

ICenter Freq 2.402000000 GHz ‘ Center Freq; 2.402000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq(|
100 2.402000000 GHz|
-20.0
300
400
-50.0
500
700
500
CF Step
Center 2.402 GHz Span 2 MHz[, 200000 KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 5.08 dBm Freq Offset
860.81 kHz OHz
Transmit Freq Error 6.417 kHz OBW Power 99.00 %
x dB Bandwidth 945.5 kHz xdB -20.00 dB
MSG STATUS
TX CH39
RL RF S0f  AC SEMNSEINT A\ BLIGH OFF itzmgaMmia 2o
Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq(|
-10.0 2.441000000 GHz|
-20.0
300
400
-50.0
500
700
500
CF Step
Center 2.441 GHz Span 2 MHz[, 200000 KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 5.44 dBm Freq Offset
855.72 kHz OHz
Transmit Freq Error -2.604 kHz OBW Power 99.00 %
x dB Bandwidth 943.4 kHz xdB -20.00 dB
MSG STATUS
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Report No.: MTi1l80802E004

TX CH78

Agilent Spectrum Analyzer - Occupied BW

508 AC

SEMSEINT

W ALIGN OFF 11:27:52 AM 1ul 31, 2018

RL RF
Center Freq 2.480000000 GHz

Center Frqu 2.480000000 GHz Radio Std: None Frequency
o Trig: Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq(
100 2.480000000 GHz|
200
-30.0
400 o
-50.0
-60.0
-70.0
-60.0
CF Step
Center 2.48 GHz Span 2 MHz|[, 200000 KH
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 6.70 dBm Freq Offset
853.36 kHz 0Hz
Transmit Freq Error -3.763 kHz OBW Power 99.00 %
x dB Bandwidth 944.1 kHz x dB -20.00 dB
MSG STATUS
m/4-DOPSK
TX CHOO

Agilent Spectrum Analyzer - Occupied BW

RF S0%  AC

SEMNSEINT

A\ ALIGH OFF

11:07:48 AM JUI31, 2018

Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
= Trig:Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.6 dB
10 dBidiv Ref 10.00 dBm
Log
oon Center Freq({
100 2.402000000 GHz
200
300
400
500
€00
700
500
CF Step
Center 2.402 GHz Span 2 MHz[, 200000 kHZ
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms|[—
Occupied Bandwidth Total Power 2.78 dBm Freq Offset
1.1731 MHz 0Hz
Transmit Freq Error 5.567 kHz OBW Power 99.00 %
x dB Bandwidth 1.269 MHz x dB -20.00 dB

STATUS
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Report No.: MTi1l80802E004

TX CH39

Agilent Spectrum Analyzer - Occupied BW

RL RF S0 AC SEMSE:IMT] JALIGN OFF 11:12:24 AM Jul31, 2018
Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Heold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
HLog
ooo Center Freqjj
100 2.441000000 GHz
200
-30.0
400 B
500
-50.0
-70.0
0.0
CF Step
Center 2.441 GHz Span2MHz|,  ~ 20000KH
|#Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |—
Occupied Bandwidth Total Power 4.34 dBm Freq Offset]
1.1805 MHz 0Hz
Transmit Freq Error -4.736 kHz OBW Power 99.00 %
x dB Bandwidth 1.264 MHz x dB -20.00 dB
IMSG STATUS
TX CH78

Agilent Spectrum Analyzer - Occupied BW

F 508 AC

SEMSEINT W ALIGN OFF

11:16:33 AM Jul 31, 2018

RL [il
Center Freq

2.480000000 GHz | Center Freq: 2.450000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq(
100 - 2.480000000 GHz|
200
-30.0
-40.0
-50.0
-60.0
-70.0
-60.0
CF Step
Center 2.48 GHz Span 2 MHz|[, 200000 KH
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 5.37 dBm Freq Offset
1.1874 MHz 0Hz
Transmit Freq Error -4.895 kHz OBW Power 99.00 %
x dB Bandwidth 1.267 MHz x dB -20.00 dB

STATUS
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Report No.: MTi1l80802E004

TX CHOO

S0Q  AC

Agilent Spectrum Analyzer - Occupied BW

SEMSE:IMT]

\ALIGN OFF

10:23:46 AM Jul31, 2018

RL RF
Center Freq 2.4

02000000 GHz

‘ Center Freq: 2.402000000 GHz

Trig: Free Run Avg|Ho

#IFGain:Low #Atten: 30 dB

Radio Std: None
Id:> 1010

Radio Device: BTS

Frequency

10 dBidiv Ref 10,00 dBm
HLog

0.oo0

Center Freql|

2.402000000 GHz|

-30.0

-40.0

-50.0

-G0.0

-70.0

-60.0

CF Step
Center 2.402 GHz Span2MHz|,  ~ 20000KH
|#Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |—
Occupied Bandwidth Total Power 2.62dBm Freq Offset]
1.1626 MHz 0Hz
Transmit Freq Error 7.940 kHz OBW Power 99.00 %
x dB Bandwidth 1.278 MHz X dB -20.00 dB
IMSG STATUS
TX CH39

Agilent Spectrum Analyzer - Occupied BW

F 508 AC

SEMSEINT

M\ ALIGH OFF

10:26:53 AM Jul 31, 2018

RL [il
Center Freq

2.441000000 GHz

‘ Center Freq: 2.441000000 GHz

#

Trig: Free Run
#Atten: 30 dB

FGain:Low

Radio Std: None

Avg|Hold:» 1010

Radie Device: BTS

Frequency

Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm

Log

0.00

-10.0

Center Freq||

-20.0

2.441000000 GHz|

Center 2.441 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 2 MHz
Sweep 2.733ms

CF Step
200.000 kHz|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

1.1742 MHz
-2.501 kHz OBW Power
1.271 MHz x dB

4.74 dBm

99.00 %
-20.00 dB

STATUS

Auto

Man

Freq Offset
0 Hz|
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TX CH78
Agilent Spectrum Analyzer - Occupied BW
RL RF S0R  AC SEMSE:IMT] M ALIGN OFF 10:32:40 AM i3y, 2018 |
Center Freq 2.480000000 GHz Center Freg: 2.480000000 GHz Radio Std: None Frequency
T Trig:Free Run Avg|Held:»10110
#IFGain:Low " #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
HLog
ooo Center Freqjj
100 2.480000000 GHz
200
-30.0
-40.0
500
-50.0
-70.0
0.0
CF Step
Center 2.48 GHz Span2MHz|,  ~ 20000KH
|#Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |—
Occupied Bandwidth Total Power 5.76 dBm Freq Offset]
1.1821 MHz 0Hz
Transmit Freq Error -4.348 kHz OBW Power 99.00 %
x dB Bandwidth 1.279 MHz x dB -20.00 dB
IMSG STATUS
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Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China


http://192.168.1.8/erp/index.php?action=DetailView&module=ReportBook&record=20183&parenttab=Lab

Microtest

ﬁﬂ"ﬂ“ #fi‘ﬁ!'] - Page 37 of 59 - Report No.: MTi180802E004
IRITML

5.6 Carrier frequency separation

5.6.1 Limit
FCC Partl5 (15.247) , Subpart C
) o Frequency Range
Section Test Item Limit
(MH2z)
Channel >25KHz or >two-thirds of the 20 dB
15.247(a)(1) Separation bandwidth (Which is greater) 2400-2483.5
5.6.2 Test setup
EUT Spectrum
Analyzer

5.6.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.
(2) Spectrum Setting:
RBW=30 kHz, VBW=100 kHz, detector= Peak, Sweep Time =auto.
(3) The EUT was set to the Hopping Mode for Channel Separation Test and continuously transmitting

for the Test.

5.6.4 Test results
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Test data
EUT : Bluetooth Headset Model Name Rockerz 295
Temperature : 25 °C Relative Humidity : |60%
Pressure : 1012 hPa Test Voltage DC 3.7V by battery
Test Mode GFSK Mode, m/4-DQPSK, 8DPSK /CH00, CH39, CH78
Frequency Test Result Limit
Mode Channel (MH2) (KH2) (kHz) Result
Low 2402 995 630.33 | 2/3 of 20dB BW Pass
GFSK Middle 2441 1000 628.93 | 2/3 of 20dB BW Pass
High 2480 1000 629.40 | 2/3 of 20dB BW Pass
Low 2402 1000 846.00 | 2/3 of 20dB BW Pass
m/4-DQPSK Middle 2441 1000 842.67 | 2/3 of 20dB BW Pass
High 2480 1000 844.67 | 2/3 of 20dB BW Pass
Low 2402 1005 852.00 | 2/3 of 20dB BW Pass
8DPSK Middle 2441 995 847.33 | 2/3 of 20dB BW Pass
High 2480 995 852.67 | 2/3 of 20dB BW Pass
Test plots
GFSK mode-CHOO0
AB“" spechum ﬂl’lﬂ P‘ SEMSE:INT| A\ALIGN OFF 11:21:50 &AM Jul31, 2018
Center Freq 2.402500000 GPIP;IOZ g Fres Run Avg Type: Log-Pwr TRACEI YD Freguency
. ' MKr2 2. 403 000 GHZ Auto Tune
fogeicy  Ref 15.80 dBm 0 dBm
560 + ’2 Center Freq(|
-4.20 FJ(N \f\/“/\\' P{_‘,.n,- \\ 2.402500000 GHz|
o N R A
o ,Vf) \\M StartFreqf
B Ff-.f M . 2.401000000 GHz|
e :
64 2 Stop Freqy
74z 2.404000000 GHz|
Center 2.402500 GHz Span 3.000 MHz
||#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 30&;’?}&2
7 Ty T T T ——— EEeze | Auto Man
2.402 005 GHz 4023 dBm
N 1 f 2.403 000 GHz -3.480 dBm
g Freq Offset|
5 0 Hz|
7
8
9
10
1
12
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GFSK mode-CH39

Agilent Spectrum Analyzer, - Swept SA
F S0Q  AC SEMSE:INT M ALIGN OFF 11:24:45 AM Jul 31, 2018
Frequency

L [il
Center Freq 2.441500000 GHz

Avyg Type: Log-Pwr TRACE‘ 2456
n Trig: Free Run TYPE|M
et ™ #bstan: 30 dB e
Mkr2 2.442 000 GHzZ Auto Tune
10 dBidiv.__ Ref 10.18 dBm -3.52 dBm
Log
0.180 1 .2
Center Fre:
282 ] N 2.441500000 GH(:I
-19.8 \V\ﬂ
298 ~ \n\q
NAd N startFreq||
-39.8
‘\\ 2.440000000 GHz|
-49.8
-59.8
9.8 Stop Freqf
98 2.443000000 GHz|

Center 2.441500 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3.000 MHz

2.441 000 GHz
2.442 000 GHz

T Fuion [ wonw
-3.63 dBm
352 dBm

#Sweep 100 ms (601 pts)

CF Step
300.000 kHz

[Auto Man

Freq Offset|
0Hz

STATUS

GFSK mode-CH78

Agilent Spectrum Analyzer, - Swept SA
F S0Q  AC SEMSE:INT M ALIGN OFF 11:26:14 AM Jul 31, 2018
Frequency

L [il
Center Freq 2.479500000 GHz

Avyg Type: Log-Pwr TRACE‘ 3456
n Trig: Free Run TYPE|M
et o ™ #Atten: 30 dB werF FRRFF
Mkr2 2.480 000 GHZ Auto Tune
1L%’dBldiv Ref 17.21 dBm -2.83 dBm
o T 2 Center Freq||
279 — 2.479500000 GHz|
. e T PR AN
28 -~ T, J\/‘/ %y
328 rvf) \’\m StartFreq||
fn f“f »\ 2.478000000 GHz|
428 — o
528
£2.8 Stop Freqf
728 2.481000000 GHz|

Center 2.479500 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3.000 MHz

2.479 000 GHz
2.480 000 GHz

#Sweep 100 ms (601 pts)

FUNC

FUNCTION

-2.790 dBm
-283 dBm

CF Step
300.000 kHz

[Auto Man

Freq Offset|
0Hz

STATUS
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m/4-DQPSK mode-CHOO

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  aC SEMSE:IMT] M ALIGN OFF 11:10:00 AM Jul31, 2018
Frequency

Center Freq 2.402500000 GHz | Avyg Type: Log-Pwr wacE[ 5 58
PNO: Far Trig: Free Run T |. 1
IFGain:Low #Atten: 30 dB oer|P PPPPP
ReF OFfest 05 B Mkr2 2.403 005 GHz Auto Tune
IE%gBldiv Ref 14.28 dBm -4.781 dBm
o 1 ’2 Center Freq|
=iz 2402600000 GHz
a57 o~ /"'\J\"J\W fx/xr’""-»j \,\J‘L’W,\n
287 ),_/f \
e J'J ) Start Freq|
P "~ || 2401000000 GHZ|
557
5T Stop Freq(|
757 2.404000000 GHz|
Center 2.402500 GHz Span 3.000 MHz CF Step
|#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 300,000 Khiz
| v [ FUNCTION [ FUNCTION WIDTH FLNCTIO [Auto Man
2.402 005 GHz 5.718 dBm
2.403 005 GHz 4791 dBm
Freq Offset]
0 Hz|

STATUS

m/4-DQPSK mode-CH39

2.441500000 GHz

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  aC SEMSE:IMT] M ALIGN OFF 11:13:17 &M Jul31, 2018
Frequency

Center Freq

Avyg Type: Log-Pwr TRACE 3456

n Trig: Free Run TYPE|I1
IFFGNa(i’ﬁ:FL:rw #Atten: 30 dB DETlP FRPPP
Rof Offent05 dB Mkr2 2.442 005 GHZ] Auto Tune
10 dRidiv__ Ref 9.38 dBm -4.216 dBm
JLog 1 2
b Center Fre:
108 PN AV A 2.441500000 GHqI
T A e g . z|
206
-306 /f L\\\
e R Start Freq|
1| 2.440000000 GHz|
506
-B0.6
706 Stop Freq(|
205 2.443000000 GHz|
Center 2.441500 GHz Span 3.000 MHz CF Step
|#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 300,000 Khiz
= [ 7 [ Ao [ Auto Man
N £ 2.441005 GHz 4,350 dBm
N f 2.442 005 GHz 4216 dBm
3 Freq Offset]
5 0 Hz
6
7
8
9
10
1
12

STATUS
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m/4-

DQPSK mode-CH78

Agilent Spectrum Analyzer, - Swept SA
RL RF S0Q  AC SEMSE:INT M ALIGN OFF 11:14:23 AM Jul 31, 2018
Frequency

Center Freq 2.479500000 GHz ) Avg Type: Log-Pwr TRACE[(2 315 6
PNO: Far Trig: Free Run TVPE“ 1
IFGain:Low #Atten: 30 dB oer|P PP PP P
Ref Offsct 05 dB MKr2 2.480 005 GHzZ Auto Tune
1L%’dBldiv Ref 16.68 dBm -3.278 dBm
A 1 02 Center Freq||
S 2.479500000 GHz|
- IR NN Ny
=3 f’ﬂf \\\
B3 B StartFreq||
- e "~ J|| 2478000000 GHZ
-533
33 Stop Freqf
733 2.481000000 GHz|
Center 2.479500 GHz Spah 3.000 MHz CFStep
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 300,000 kiz
A N T AL : Auto Man
2.479 005 GHz 3316 dBm
2.480 005 GHz 3.278 dBm
Freq Offset
0 Hz|

STATUS

8DPSK mode-CHOO

Agilent Spectrum Analyzer, - Swept SA
RL RF S0Q  AC SEMSE:INT M ALIGN OFF 10:25:39 AM Jul 31, 2018
Frequency

Center Freq 2.402500000 GHz i Avyg Type: Log-Pwr TRACE[(2 315 6
PNO: Far Trig: Free Run TVPE“ 1
IFGain:Low #Atten: 30 dB oer|P PP PP P
Auto Tune|
Ref Offset 0.5 dB Mkr2 2.403 005 GHz
1L%’dBldiv Ref 13.97 dBm -4.898 dBm
o 1 '2 Center Freq||
el 2.402500000 GHz]
nlf
. AR B AN
-26.0 '/J‘f \l\
. StartFreq||
o Srrd||  2.401000000 GHZ
-56.0
6.0 Stop Freqf
7ED 2.404000000 GHz
Center 2.402500 GHz Span 3.000 MHz CFStep
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 300,000 kiz
[ v ] FunCTion [ FUNCTION W C Auto Man
NoTf 2.402 000 GHz 5.907 dBm
N 1 f 2.403 005 GHz -4.898 dBm
3 FreqOffset
5 0 Hz|
8
7
3
9
10
1
12
MSG STATUS
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8DPSK mode-39

Agilent Spectrum Analyzer, - Swept SA
RL RF S0Q  AC SEMSE:INT M ALIGN OFF 10:29:39 AM Jul 31, 2018
Frequency

Center Freq 2.441500000 GHz ) Avg Type: Log-Pwr TRACE[(2 315 6
PNO: Far Trig: Free Run TVPE“ 1
IFGain:Low #Atten: 30 dB oer|P PP PP P
Ref Offset 0.5 dB Mkr2 2.442 000 GHz Auto Tune
1L%’dBldiv Ref 14.62 dBm -4.494 dBm
i g ,2 Center Freq||
538 2.441500000 GHz|
[ e L7
e ,,-\,,\,-\_Ir\\r L, MM
254 ,’,/"/ \n\
64 StartFreqjf
454 W"‘N S | 2.440000000 GHZ
554
5.4 Stop Freqf
754 2.443000000 GHz|

Center 2.441500 GHz
Res BW 30 kHz

Span 3.000 MHz
#VBW 100 kHz

CF Step
300.000 kHz

2.441 005 GHz
2.442 000 GHz

#Sweep 100 ms (601 pts)
[ ] FUNCTION ] FUNCTIONW C
-4.432 dBm
-4.494 dBm

[Auto Man

Freq Offset|
0Hz

STATUS

8DPSK mode-CH78

Agilent Spectrum Analyzer, - Swept SA
RL RF S0Q  AC SEMSE:INT M ALIGN OFF 10:30:52 AM Jul 31, 2018
Frequency

Center Freq 2.479500000 GHz i Avyg Type: Log-Pwr TRACE[(2 315 6
PNO: Far Trig: Free Run TVPE“ 1
IFGain:Low #Atten: 30 dB ceT|P PPPPFP
Ref Offset 05 dB MKkr2 2.480 000 GHzZ Auto Tune
1L%’dBldiv Ref 16.25 dBm -3.511 dBm
B ! .2 Center Freq({
375 2.479500000 GHz|
138 f\nf\—’ﬁ"""[\r"j Py W‘-‘M ‘f‘L_
238 //*'/J M\"\
338 N StartFreq|
. i 2478000000 GHz
-538
£3.8 Stop Freqf
738 2.481000000 GHz|

Center 2.479500 GHz
Res BW 30 kHz

Span 3.000 MHz
#VBW 100 kHz

#Sweep 100 ms (601 pts)

FUNC

N 1 f 2.479 005 GHz -3.592 dBm

N 1 f 2.480 000 GHz 3511 dBm
3
4
5
6
7
8
9
10
1
12

MSG STATUS

CF Step
300.000 kHz

[Auto Man

Freq Offset|
0Hz
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HOPPING CHANNEL

Mode Quantity of Hopping Limit Results
Channel

GFSK, 1/4-DQPSK, 8DPSK 79 >15 Pass

Test plots

GFSK mode

First Channel :2402.22TMHz

Last Channel :2480.160MHz - RMS

10

(dBm)

-a04

40

60
2400 2410.0 2420.0 2430.0 2440.0 2450.0 2480.0 2470.0 2480.02483.500

(MHZ)

1/4-DQPSK mode

First Channel :2402.22TMHz

qp| LastChannel :2430.160MHz - RMS

(dBm)
5

304

40

60

2400 24100 24200 24300 24400 24500 24600 24700 2430.02483.500
(MHZ)
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g ST LA, - Page 44 of 59 - Report No.: MTi180802E004
w :ﬂ'l *L‘l J'JJ
8DPSK mode
First Channel :2402.088MHz
10 Last Channel :2450.160MHz
04 2
1
104
‘E =204
g
30
_ag]
504
50
2400 24100 24200 24300 24400 24500 2450.0 2470.0 2480.02483.500
(MHZ)
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5.7 Dwell time

5.7.1 Limit
FCC Partl5 (15.247) , Subpart C
. . Frequency Range
Section Test Item Limit
(MH2z)
15.247(a)(a) Dwell time 0.4 sec 2400-2483.5
5.7.2 Test setup
EUT Spectrum
Analyzer

5.7.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting: RBW=1MHz, VBW=1MHz, Span=0Hz, Detector=Peak

(3) Use video trigger with the trigger level set to enable triggering only on full pulses.

(4) Sweep Time is more than once pulse time.

(5) Set the center frequency on any frequency would be measure and set the frequency span to zero
span.

(6) Measure the maximum time duration of one single pulse.

(7) Set the EUT for packet transmitting.

(8) Measure the maximum time duration of one single pulse.

(9) The EUT was set to the Hopping Mode for Dwell Time Test

5.7.4 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Microtest
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Test data
EUT : Bluetooth Headset Model Name Rockerz 295
Temperature : 25°C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage DC 3.7V by battery
Test Mode : GFSK, 1/4-DQPSK, 8DPSK /CH39
Mode |Data Packet Frequency Pulse Duration| Dwell Time Limit(s) Conclusion
(MH2z) (ms) (ms)
DH1 2441 0.40 128.00 <0.4 Pass
GFSK DH3 2441 1.66 265.60 <0.4 Pass
DH5 2441 2.91 310.40 <0.4 Pass
2DH1 2441 0.41 131.20 <0.4 Pass
/4 DQPSK| 2DH3 2441 1.67 267.20 <0.4 Pass
2DH5 2441 2.92 311.47 <0.4 Pass
3DH1 2441 0.41 131.20 <0.4 Pass
8DPSK 3DH3 2441 1.67 267.20 <0.4 Pass
3DH5 2441 2.92 311.47 <0.4 Pass
Notel: A period time = 0.4 (s) * 79 = 31.6(s)

Note2:
DH1 time slot = Pulse Duration * (1600/(2*79)) * A period time
DH3 time slot = Pulse Duration * (1600/(4*79)) * A period time
DH5 time slot = Pulse Duration * (1600/(6*79)) * A period time
Note3: For GFSK, nm/4-DQPSK and 8DPSK: The test period: T= 0.4 Second/Channel x 79 Channel = 31.6 s
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Test plots
Modulation mode GFSK mode
04
Linet :0.40ms
LineZ :0.80ms.
1 - RWS
-204
=304
—404
5
DH1 =
=50
70
-804
904
0 01 0z 0.3 0.4 0.5 08 o7 0.8 0g 1.000
(ms)
0+
Line1 :1.88ms
LineZ2 :3.65ms
- RWS
109 Pulse Width 1.85ms vamrmﬂm
204
=304
-4n
g <0
DH3 =
50|
-804
504
0 1.0 20 3.0 4.000
(ms)
04
Ling1 :1.18ms
Line2 :4.09ms
- RMS
-10 Pulse Width 2. 91ms {UWWWWW
-204
=304
—404
& 0]
DH5 =
50
70
B0 |
=50 |
0 1.0 2.0 3.0 4.0 5.000
(ms)
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ﬁg le *L‘l J'JJ
Modulation mode m/4-DQPSK
U1 Line? :0.50ms
Ling2 :0.90ms
_1p] Pulse Width :0.41ms HW”J‘W’“WM’WW
204
-304
-4n
2-DH1 =
50
70
g0
o 1.0 1533
(ms)
Pulse Width :1.67ms v e T A T
10 [ q’w‘]
-204
-30
E 40
g
2-DH3 =
-804
704
o0
0 1.0 2.0 3.0 4.000
(ms)
Y1 Linet 0.7ms i
LineZ :3.63ms
-204
a0
—40
2-DH5 =
50
704
-g0
o 1.0 2.0 3.0 4.0 o000
(ms)
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Modulation mode

GFSK mode

3-DH1

Ling1 :0.50ms
Line2 :0.91ms
ulae Width :0.41ms
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(dBm)
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20

-304

_4n

(dBm)

50

&0

80

(ms)

3.0 4.000

3-DH5

T
Line1 :0.46ms.
Line2 :3.38ms

204
-30

40

60

&0

(dBm)

o

(ms)

4.0 5.000

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com

Address: N0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



http://192.168.1.8/erp/index.php?action=DetailView&module=ReportBook&record=20183&parenttab=Lab

Microtest

%‘,Q’D'Jl #ﬁ‘ﬂ!‘] - Page 50 of 59 - Report No.: MTi180802E004
IRITML

5.8 Conducted bandedge
5.8.1 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 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
815.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined
in 815.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

5.8.2 Test setup

Spectrum
Analyzer

EUT

5.8.3 Test procedure

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

b) Position the EUT without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument via a low loss cable. Then set it to
any one measured frequency within its operating range, and make sure the instrument is
operated in its linear range.

c) Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency
span including 100 kHz bandwidth from band edge.

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

e) Repeat above procedures until all measured frequencies were complete.

5.8.4 Test results
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Test data
EUT : Bluetooth Headset Model Name Rockerz 295
Temperature : (25 °C Relative Humidity : [60%
Pressure : 1012 hPa Test Voltage DC 3.7V by battery
Test plots

GFSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA
3 S0 AC SENSE!INT N BLIGN OFF 11:20:55 AM 131, 2018
TRACEl Frequency
TV

RL
[Center Freq 2.357000000 GHz | Avg Type: Log-Pwr EEED
PNO: Fast 0 1119: Free Run |
IFGain:Low #Atten: 30 dB cerfP PREEP
Auto Tune
Ref Offset 0.5 dB Mkr2 2.402 12 GHz
10 ¢B/div__Ref 3.43 dBm -1.569 dBm
Log F
o Center Freq(|
e =T 2357000000 GHz,
266
\366 1.J l
G i StartFreqj|
e i I 2310000000 GHz,
: LI T S TR | el e Pt ersd o] o ] Ut ptleard ¥
-66.6
766 Stop Freq
866 2.404000000 GHz
Start 2.31000 GHz Stop 2.40400 GHz P
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (601 pts) 9.400000 Mtz
FUNCTIONWIDTH 7 Auto Man
2.399 14 GHz -45.43 dBm
2.402 12 GHz -1.57 dBm
Freq Offset|
0Hz
IMSG STATUS

GFSK: Band Edge, Right Side

Agilent Spectrum Analyzer - Swept SA
RF S0Q  AC SENSEINT £ ALIGH OFF 11:28:39 4M Jul31, 2018
’E TRACE Frequency

RL
enter Freq 2.489000000 GHz | Avg Type: Log-Pwr 5956
PNO: Fast . THig:Free Run TYPE |1 it
IFGain:Low — HAtten: 30 dB ceET|P PPPPP
MKkr2 2.483 588 GHZ Auto Tune
10 dB/div__ Ref 3.95 dBm -57.082 dBm
Log T
o / Center Freq|
s I Srosa|| 2489000000 GHz
261 113
-36.1 "/ \
451 R ‘,\\I\ StartFreqj|
. i Wy .2\ N 2478000000 GHz
561 RS Lo Py NS A I PN
761 Stop Freq||
8.1 2500000000 GHz
Start 2.47800 GHz Stop 2.50000 GHz oF step
Res BW 100 kHz #VBW 300 kHz Sweep 2.13 ms (1001 pts) 2200000 MHz
[ v 1 noon [ Auto Man
N 1 f 2.480 166 GHz -1.056 dBm
N 1 f 2.483 588 GHz 57.08 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
MSG STATUS
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m/4-DQPSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA
RF S0G  AC SENSE:INT \BLIGH OFF 11:09:02 AM Jul31, 2018
TRACE Frequency

RL
[Center Freq 2.357000000 GHz | Avg Type: Log-Pur 34586
PNO: Fast 50 Trig: Free Run THPE|
IFGain:Low ~ #Atten: 30 dB Gal” PPREP
MKkr2 2.402 026 GHZ Auto Tune
10 dB/div Ref -0.05 dBm -4.994 dBm
Log %
A0 ! Center Freq||
0 = nsga 2.357000000 GHz
=301
401 J
yI StartFreq|
-501
M 2310000000 GHz
01 B A AR SRR el e
-0
0.1 Stop Freqjf
504 2.404000000 GHz|
Start 2.31000 GHz Stop 2.40400 GHz CF Step
Res BW 100 kHz #/BW 300 kHz Sweep 9.00 ms (1001 pts) 9.400000 Mz
FUNC Auto Man
2.399 958 GHz 52,81 dBm
2.402 026 GHz 4.99 dBm
Freq Offset
0Hz
IMSG STATUS
m/4-DQPSK: Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
Rl RF 509 SENSE:INT] A\ BLIGH OFF 101719 M3t 2018 |
[Center Freq 2.489000000 GHz \ Avg Type: Log-Pur ma[_-.5g|  Freduency
PNO: Fast 50 11g: Free Run TYPE|I] it
IFGain:Low — #Atten: 30 dB berfP PPPPP
MKr2 2.483 588 GH2Z Auto Tune
10 ey Ref 2.52 dBm -52.404 dBm
i
s I/' “\ Center Freq
s - || 2489000000 GHz
o7E { \
N Y B
)' \ 2 StartFreq|
-47 5 S
- _{| 2478000000 GHz
- S RS VP T I R Y A
675
F7E Stop Freqjf
s 2500000000 GHz|
Start 247800 GHz Stop 2.50000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.13 ms (1001 pts) 2200000 Mz
FUNC FUNCT] Auto Man
1 N 1 f 2.480 002 GHz -2.48 dBm
N 1 f 2.483 588 GHz £2.40 dBm
2 Freq Offset
5 OHz
6
7
8
9
10
"
12
IMSG STATUS
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Microtest
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8DPSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA
RF S09  AC SENSE:INT] A ALIGN OFF 10:24:36 AM 31, 2018
TRACE Frequency

RL
[Center Freq 2.357000000 GHz | Avg Type: Log-Puwr EREE
PNO: Fast 50 Trig: Free Run THPE|M ikt
IFGain:Low #htten: 30 dB cerlP PPRPP
MKr2 2.402 214 GHZ Auto Tune
10 dB/div__ Ref 0.00 dBm -4.982 dBm
Log ¥
-100 ! Center Freq|
-200 = Duﬂ%ﬂ 2.357000000 GHz|
300 |
-40.0 L
o ﬂ StartFreq||
N)“ 2.310000000 GHz
60.0 " 1 e - o P S 1 S e S S ot
700
800 Stop Freqjf
500 2.404000000 GHz|
Start 2.31000 GHz Stop 2.40400 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts) 9.400000 MLz
[ < T T o [ - Auto Man
2.399 958 GHz 52,02 dBm
2.402 214 GHz 4.98 dBm
Freq Offset
0 Hz,
IMSG STATUS

8DPSK: Band Edge, Right Side

Agilent Spectrum Analyzer - Swept SA
F S0G  AC SENSE:INT| ANALIGH OFF 10:31:43 AM U131, 2018
’E ‘ TRACE 5 Frequency

RL Ri
enter Freq 2.489000000 GHz

Avg Type: Log-Pwr 345
n Trig: Free Run TPE|1
.E&t‘,’i;,f[’f'w‘: #Atten: 30 dB ceTlP PPRPP
MKr2 2.483 588 GHZ Auto Tune
10 dBidiv  Ref 2.57 dBm -52.754 dBm
Log 1
s (' ‘“\ Center Freq
A - e | 2489000000 GHz
74 ! !
-37 4 W k“’r\l
ol \ 2 StartFreq|
\Lr\ . || 2478000000 GHz
e VST B NP PSR ol U NIRRT
-B7.4
74 Stop Freqjf
74 2500000000 GHz|
Start 2.47800 GHz Stop 2.50000 GHz CFStep
Res BW 100 kHz #V/BW 300 kHz Sweep 2.13 ms (1001 pts) 2200000 Miiz
[ - 1 [ wmo A o Auto Man
1 N 1 f 2.480 166 GHz -2.43 dBm
N 1 f 2.483 588 GHz 52.75 dBm
g Freq Offset
5 OHz
6
7
8
9
10
1"
12
IMSG STATUS
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Microtest
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Hopping Mode

Test plots

GFSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA
F S0G  AC SENSE:INT| AN ALIGH OFF 11:33:10 AM U131, 2018
’E TRACE Frequency

RL RS
enter Freq 2.360000000 GHz | Avg Type: Log-Pwr 3456

n Trig: Free Run TYPE|I
.?é‘f,’i'.,f[’f'w‘: #Atten: 30 dB CET|P PRPPP
Auto Tune
Ref Offset 0.5 dB Mkr2 2.406 0 GHz
10 dB/div  Ref 3.45 dBm -1.548 dBm
Log 5 -
e CenterFreq|
-15e | 2.360000000 GHz
266 |
-366 ‘
. Y Start Freq||
e ) , el 2.310000000 GHz
Bl 1O 00U WA A S A A AR AR
-BE6.E
BB Stop Freqjf
866 2.410000000 GHz|
Start 2.31000 GHz Stop 2.41000 GHz CFStep
Res BW 100 kHz #V/BW 300 kHz Sweep 9.60 ms (1001 pts) 10.000000 Miiz
lsoil % [ v ] FUNCTION [ FUNCTONWIDTH UNC Auto Man
1 N 1 f 2.400 0 GHz 48.14 dBm
N 1 f 2.406 0 GHz -1.55 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1"
12
IMSG STATUS

GFSK: Band Edge, Right Side

Agilent Spectrum Analyzer - Swept SA
RF S0G  AC SENSE:INT \BLIGH OFF 11:34:14 AM JuI31, 2018
’E TRACE Frequency

RL
enter Freq 2.486000000 GHz | Trig: Free Run Avg Type: Log-Pwr e RN
|523"Fffw[:) Hatten: 30 dB veT|P FPFFPF
Auto Tune,
Ref Offset 0.5 dB Mkr2 2.483 508 GHz
10 dB/div__ Ref 4.47 dBm -58.423 dBm
P P NP O
i VALVAV AVAVAVAVAY Center Freal
55— i o= | 2.486000000 GHz|
255 |
-355 \
s "\ . Start Freq|
555 “’V",@z\ g o e e ol o a e e ol g f] 2472000000 GHz
[E T LR WA R W N S W R WL N W AW I WA R
-B5.5
755 Stop Freqjf
855 2500000000 GHz
Start 2.47200 GHz Stop 2.50000 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 2.73 ms (1001 pts) CF Step

2.800000 MHz|
[ ¢ [ v [ o [ ncovoml _wnconveue | E Man

N 1 f 2.474 156 GHz 053 dBm
N 1 f 2483508 GHz £8.42 dBm
g Freq Offset
5 0Hz
8
7
8
9
10
1"
12
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Microtest
{300 A
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Agilent Spectrum Analyzer - Swept SA

m/4-DQPSK: Band Edge, Left Side

RL RF S0G  AC SENSEINT A\ ABLIGH OFF 10:59:49 AM Jul31, 2018 F
[Center Freq 2.360000000 GHz | Avg Type: Log-Pwr e[ S35 6 requency
PNO: Fast G0 17ig:Free Run i |P i
IFGain:Low #Atten: 30 dB DET
Mkr2 2.409 2 GHz Auto Tune
[0 gBidiv__Ref 1.30 dBm -3.697 dBm
870 el Center Freq||
e ﬁ 2,360000000 GHz
-28.7
-38.7
ﬁ StartFreq|
-48.7
o 2310000000 GHz
B ey R ¥ P TPR IV rpwempetyrs rrugees purmovs S PP (S I P e
-63.7
78.7 Stop Freq||
a7 2.410000000 GHz,
Start 2.31000 GHz Stop 2.41000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts) 10.000000 MHz
FUNCTIONWID Auto Man
24000 GHz 5362 dBm
2.409 2 GHz 3.70 dBm
Freq Offset
0Hz
IMSG STATUS
T/4-DQPSK Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF 50 % SENSE:IMT| MALIGN OFF 11:01:25 &M Jul31, 2018
[Center Freq 2.486000000 GHz \ Avg Type: Log-Pur ma[_c.sg|  Freduency
PNO: Fast 50 11g: Free Run TYPE|I] it
IFGain:Low — #Atten: 30 dB berfP PPPPP
MKr2 2.483 508 GHZ Auto Tune
10geidiv__Ref 2.62 dBm -54.365 dBm
7,38 [rptringd i gl e oo Center Freq|
7.4 ¥ —= | 2486000000 GHz|
274 I
-37.4 m
o \ a2 StartFreq|
WA 2.472000000 GHz,
574 S o e ey e e e e
674
774 Stop Freqjf
74 2500000000 GHz
Start 247200 GHz Stop 2.50000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.73 ms (1001 pts) 2800000 Mz
FUNC FUNCTI Auto Man
1 M 1 f 2.478 860 GHz -2.38 dBm
N 1 f 2.483 508 GHz 5437 dBm
2 Freq Offset
5 0 Hz|
6
7
]
9
10
1
12
IMSG STATUS
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Microtest
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8DPSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA
[ S0Q  AC SENSE:INT A ALIGH OFF 10:38:47 AM ul31, 2018
Frequency

RL
[Center Freq 2.360000000 GHz | Avg Type: Log-Pur TRACE[1/2345 6
PNO: Fast 50 Trig: Free Run THPE|
IFGain:Low ~ #Atten: 30 dB Gal” PPREP
MKkr2 2.406 2 GHZ] Auto Tune
10 dB/div  Ref 1.23 dBm -3.775 dBm
Log P
o f‘ﬂ"‘w "'"v Center Freq|
-188 e | 2.360000000 GHz
288 I
-388 J
s 1 StartFreqj
M 2.310000000 GHz|
el | SSTTR ) PO PSP Y NIV w7 5.7 F O YT TP P VRS T 1 o T M s T e
-B8.8
788 Stop Freqjf
88 2.410000000 GHz|
Start 2.31000 GHz Stop 2.41000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts) 10.000000 Mz
FUNC Auto Man
2.400 0 GHz 52,68 dBm
2.406 2 GHz 378 dBm
Freq Offset
0Hz
IMSG STATUS
8DPSK Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF 50 Q SENSE:INT] A\ ALIGN OFF 10:39:54 AW U3y, 2018 [ |
[Center Freq 2.486000000 GHz \ Avg Type: Log-Pur ma[_o.sg|  Freduency
PNO: Fast 50 11g: Free Run TYPE|I] it
IFGain:Low — #Atten: 30 dB berfP PPPPP
MKr2 2.483 508 GHZ Auto Tune
10 geidiv__Ref 2.14 dBm -55.521 dBm
7,88 hgptse oA e A : Center Freq|
e ! ol | 2486000000 GHz
1
278
378 w
s l\ " StartFreq|
L, 2.472000000 GHz
579 o ettt A A A ey e
679
778 Stop Freqjf
73 2500000000 GHz|
Start 247200 GHz Stop 2.50000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.73 ms (1001 pts) 2800000 Mz
FINC FLNCT] Auto Man
1 N 1 f 2.474 016 GHz -2.86 dBm
N 1 f 2.483 508 GHz 6552 dBm
2 Freq Offset
5 OHz
6
7
8
9
10
"
12
IMSG STATUS
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Microtest
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Photographs of the Test Setup

Radiated emission
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Microtest
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Conducted emission
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Microtest
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PHOTOGRAPHS OF THE EUT
See the APPENDIX 1: EUT PHOTO in the report No.: MTi180802E004-1.

--—-END OF REPORT----
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