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TEST RESULT CERTIFICATION

Applicant’s name................. . Mizco International Inc.
AdAress......cooevvveeiiiiieiieeienn, : 80 Essex ave east, Avenel, NJ. 07001, United States
Manufacture's Name............ . Mizco International Inc.
AdAresS.......vvvvvvvvininiiiiiiiiininns :

80 Essex ave east, Avenel, NJ. 07001, United States

Product description

Product name............................. Tough Tested Bluetooth Neckband Earphone
Trademark..........ccccoeeevveveveees. NIA

Model and/or type reference : TT-HFB-PN

Standards.......cccoeeeevieeiiinnnnn. . FCC Partl15.249

RSS-Gen Issue 4, November 2014

RSS-210 Issue 8, December 2010 ,Amendment 1, February
2015,Updated May 2015

ANSI C63.10-2013
This device described above has been tested by BCTC, 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.

This report shall not be reproduced except in full, without the written approval of BCTC, this
document may be altered or revised by BCTC, personal only, and shall be noted in the revision of
the document.
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Eric Yang
Reviewer
Supervisor
Jade Yang
Approved &
Authorized
Manager:
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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:

FCC Partl15 (15.249) , Subpart C

Stand_ard Test Item Judgment Remark
Section
15.207 .

RSS-GEN Conducted Emission PASS
15.249 , , o

RSS-GEN, RSS-210 Radiated Spurious Emission PASS

15.249 :

RSS-210 Bandwidth PASS
15.205 .

RSS-210 Band Edge Emission PASS
15.203 Antenna Requirement PASS

NOTE:

(1)” N/A” denotes test is not applicable in this Test Report

1.1 TEST FACILITY

Shenzhen BCTC Technology Co., Ltd.
Add. : No.101,Yousong Road,Longhua New District, Shenzhen,China
FCC Registered No.: 187086

1.2 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. ltem 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%
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2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

Equipment Tough Tested Bluetooth Neckband Earphone
Trade Name N/A

Model Name TT-HFB-PN

Model Difference N/A

Product Description

The EUT is a Tough Tested Bluetooth Neckband Earphone
Operation Frequency: |2402~2480 MHz

Modulation Type: GFSK, PI/4 DPSK, 8DPSK
Bit Rate of Transmitter |1/2/3Mbps
Number Of Channel 79 CH

Antenna type: internal antenna

Antenna Gain (dBi) 3.27dBi

Based on the application, features, or specification exhibited in
User's Manual, the EUT is considered as an ITE/Computing
Device. More details of EUT technical specification, please
refer to the User's Manual.

Channel List

Please refer to the Note 2.

Power

DC 3.7V
DC 5V from USB

hardware version

Software version

Serial number

Connecting I/O Port(s)

Please refer to the User's Manual

Note:

1. For a more detailed features description, please refer to the manufacturer’s specifications or

the User's Manual.
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2. Channel List
Channel Frizl\q/ltlj_lezr)\cy Channel Frizl\q/ltlj_lezr)\cy Channel Frf(s&laezr;cy

00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
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
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

2.2 DESCRIPTION OF TEST MODES

To investigate the maximum EMI emission characteristics generates from EUT, the test system
was pre-scanning tested base on the consideration of following EUT operation mode or test
configuration mode which possible have effect on EMI emission level. Each of these EUT
operation mode(s) or test configuration mode(s) mentioned above was evaluated respectively.

Pretest Mode Description
Mode 1 CHOO0
GFSK,Pl/4
Mode 2 CH39 DPSK,8DPSK
Mode 3 CH78
Mode 4 Link Mode
For Conducted & Radiated Emission
Final Test Mode Description
Mode 1 CHOO0
Mode 2 CH39 GFSK,P1/4
DPSK,8DPSK
Mode 3 CH78
Mode 4 Link Mode
Note:

(1) The measurements are performed at the highest, middle, lowest available channels.
(2) The measurements are performed at all Bit Rate of Transmitter, the worst data was reported
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2.3 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Radiated Spurious Emission Test

E-1
EUT

Conducted Spurious Emission Test

E-1
EUT

C1

E-2
adapter

AC
Mains

2.4 DESCRIPTION OF SUPPORT UNITS(CONDUCTED MODE)

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.

ltem Equipment Mfr/Brand Model/Type No. | Series No. Note
Tough Tested
E-1 | Bluetooth Neckband N/A TT-HFB-PN N/A EUT
Earphone
Input: AC 100~240V
Output: DC 5V 0.5A

Item |[Shielded Type| Ferrite Core Length Note

C1 No No 0.8m Mini USB cable
Note:

(2)  For detachable type I/0 cable should be specified the length in cm in TLengtha column.
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2.5 EQUIPMENTS LIST FOR ALL TEST ITEMS

Radiation Test equipment

Item Kind of Manufacturer | Type No. Serial No. Last calibration Calibrated until
Equipment
1 | Seectrum Agilent E4407B |MY45109572|  2015.08.25 2016.08.24
Analyzer
2 | Test Receiver R&S ESPI 101396 2015.08.25 2016.08.24
3 | Bilog Antenna SCHV(\?(RZBE VULB9160 VUng;GO_S 2015.08.25 2016.08.24
4 SO%vﬁfcix'a' Anritsu MP59B | 6200264416 | 2015.08.25 2016.08.24
5 | Spectrum Agilent N9020A | MY5051041 | 2015.08.25 2016.08.24
Analyzer

6 | Horn Antenna SCHV\CI:QRZBE 9120D 9120D-1275 2015.08.25 2016.08.24
7 Horn Ant Schwarzbeck | BBHA 9170 | 9170-181 2015.08.24 2016.08.23
8 Amplifier SCHV\CI:QRZBE BBV9718 9718-270 2015.08.24 2016.08.23
9 Amplifier SCHV\CI:QRZBE BBV9743 9743-119 2015.08.25 2016.08.24
10 | Loop Antenna ARA P"T,\IT:;E'/';B'P 1029 2016.07.06 2017.07.05
11 | Power Meter R&S NRVS 100696 2015.08.24 2016.08.23
12 | Power Sensor R&S URV5-Z4 0395'2619'0 2015.08.24 2016.08.23
13 RF cables R&S N/A N/A 2015.08.24 2016.08.23
14 | 966 Chamber | ChengYu 966 Room 966 2016.07.06 2017.07.05

Conduction Test equipment

Item K'nd o Manufacturer| Type No. Serial No. |Last calibration Calib r".’lted

Equipment until
. 1166.5950K03-

1 | Test Receiver R&S ESCI 101165-ha 2015.08.25 2016.08.24
2 LISN R&S NSI2_é<81 8126466 2015.08.24 2016.08.23
3 LISN R&S NSI2_é<81 8126487 2015.08.24 2016.08.23
4 50%\3:’;’“‘"" Anritsu MP59B 6200264417 | 2015.08.25 | 2016.08.24
5 RF cables R&S R204 R20X 2015.08.25 2016.08.24
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3. EMC EMISSION TEST

3.1 CONDUCTED EMISSION MEASUREMENT

3.1.1 POWER LINE CONDUCTED EMISSION Limits

(Frequency Range 150KHz-30MHz)

Class A (dBuV) Class B (dBuV)
FREQUENCY (MHz) : : Standard
Quasi-peak | Average Quasi-peak | Average
0.15-0.5 79.00 66.00 66 - 56 * 56 - 46 * FCC
0.50-5.0 73.00 60.00 56.00 46.00 FCC
5.0-30.0 73.00 60.00 60.00 50.00 FCC
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.

The following table is the setting of the receiver

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

3.1.2 TEST PROCEDURE

a. 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.

b. 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.

c. I/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.

d. LISN at least 80 cm from nearest part of EUT chassis.

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

3.1.3 DEVIATION FROM TEST STANDARD
No deviation
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3.1.4 TEST SETUP

Vertical Reference
/ Ground Plane /TestReceiver
et}

L 1
EUT M |2 2 2 2
]

40cm

80cm
| | || A o~ |

I\
\Horizontal Reference
Ground Plane

Note: 1.Supportunits 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

3.1.5 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.

3.1.6 TEST RESULTS
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Temperature : 25 C Relative Humidity : |54%
Pressure : 1010hPa Phase : L

Test Voltage AC 120V/60Hz Test Mode : Mode 4
BO.0 BV

FOC AL aF

FLCAN AV

1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.

!h l.
- WL
\ ah ol ] WFMWMMW '
|!I 'H'J\'j ,w'l.iJll J"ﬁ d 1 )h g il l‘.m
¥ i"|"'|I [ v‘hﬁﬂr II"
\ L I'qﬁn’f'“"* *"’MHWH’MJ‘N-%"’“%-‘H-J'""“-"-'r**r“’“'“'wﬂ \ #M
L AVG
0.0
0150 04 MHz) s o
Remark:

Reading Correct Measure-

Me. Mk.  Freq. Level Factor ment Limit Owver
MHz By 0B dBuY dBuy 0B Delecior Comment

1 01580 3577 10.05 4582 6556 -19.74 QP
2 01580  19.00 10.05 2905 5558 -26.51 ANG
3 01740 3580 10.08 4586 6476 -1B890 QP
4 04740 1797 10.06 2803 5476 -2673 AVG
5 03288 2732 10,10 Ir4z2 5853 221 aP
& 03268 1859 1010 2BE9 4853 -20.84 AVG
T 04080  31.50 10.11 4201 BTF3 -1672 QP
- 04080 23,32 10,11 3343 4773 14300 AVG
] 06840 2346 10.13 33.5¢ 5600 -22.41 arP
10 0.6840 15.11 10.13 2524 4600 -20.T6  AVG
11 144340 2538 10.14 3553 6000 -2447 QP
12 14.4340 16.31 10.14 2645 B00O0 -23.55 ANG
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Temperature : 25 C Relative Humidity : |54%

Pressure : 1010hPa Phase : N

Test Voltage : [AC 120V/60Hz Test Mode : Mode 4
ann  dBuv

FCCAC oP

FLCAL Ay

40

L
5 *‘..-.m-.
v‘k“"lawﬁ
0n.n |
0150 05 [MHE] 5 30000
Remark:

1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.

Reading Comrect Measure-
Mo, Mk, Freg. Level Factor ment Limit Over

MHz dBu db dBuy dBu b Detector Comment
1 01500 3851 10.05 4856 6599 -17.43 QP
2 01580 2168 10.03 N 5556 2385 AVG
3 01860 3293 10.06 4299 8421 .22 P
4 01860 2266 10.06 3272 5421 2149  AVG
5
]
T
g8

03500 3041 10.10 40.51 5896 -1845 QP
03500 2218 10.10 3228 4896 -1888 AVG
04100 32.89 10.1 43.00 3765 -1485 QP
04100 24324 10.11 3435 4785 -1330 AVG

= 06940 2484 1013 277 5800 -2123 QP
10 06940 187 10.13 28.30 4600 1770 AVG
1 145380 2873 1015 3888 6000 2112 QP

12 14,5380  18.80 10.15 28,95 5000 2105 AVG
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3.2 RADIATED EMISSION MEASUREMENT

3.2.1 RADIATED EMISSION LIMITS (Frequency Range 9kHz-1000MHz)

In case the emission fall within the restricted band specified on 15.205(a), then the
15.209(a),RSS-210, RSS-GEN limit in the table below has to be followed.

Frequencies (MHz) Field Strength (micorvolts/meter) Measurement Distance (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

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

Class B (dBuV/m) (at 3M)

FREQUENCY (MHz)
PEAK AVERAGE
Above 1000 74 54
Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uv/m).

LIMITS OF Field strength of fundamental

Fundamental frequency

Field strength of fundamental

(millivolts/meter)

Field strength of harmonics

(microvolts/meter)

902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500

Spectrum Parameter Setting

Attenuation Auto
Start Frequency 1000 MHz
Stop Frequency 25GHz

RB / VB (emission in restricted band) 1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for Average
Receiver Parameter Setting
Attenuation Auto

Start ~ Stop Frequency

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

3.2.2 TEST PROCEDURE
Below 1GHz test procedure as below:

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi-anechoic camber. The table was rotated 360 degrees to determine the position of the
highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted
on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna
are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna
was tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the
antenna was tuned to heights 1 meter) and the rotatable table was turned from 0 degrees to
360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then
testing could be stopped and the peak values of the EUT would be reported. Otherwise the
emissions that did not have 10dB margin would be re-tested one by one using peak,
guasi-peak or average method as specified and then reported in a data sheet.

Above 1GHz test procedure as below:

g. Different between above is the test site, change from Semi- Anechoic Chamber to fully
Anechoic Chamber and change form table 0.8 metre to 1.5 metre( Above 18GHz the distance
is 1 meter and table is 1.5 metre).

h. Test the EUT in the lowest channel ,the middle channel ,the Highest channel

Note:

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

3.2.3 DEVIATION FROM TEST STANDARD
No deviation

3.2.4 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna I

1-4m

+— M 5 Ammplifier

EUT
— ~~

':"E|m Analyzer
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(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

 Hml

Turntable !

Im to 4m
Spectrum \ EUT| .
Analyzer _|:|_ ID.Em
[ ——
| — ——

Ground Plane

Coaxial Cable

(C) Radiated Emission Test-Up Frequency Above 1GHz

Turntable - 3m

\ EUT]

Spectrum
Analyzer

15m

—

/
Ground Plane ; /

Coaxial Cable

3.2.5 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.
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3.2.6 TEST RESULTS (BETWEEN 9KHZ - 30 MHZ)

Temperature: 207C Relative Humidtity: 48%
Pressure: 1010 hPa Test Voltage : DC 3.7V
Test Mode : Mode 4 Polarization : --
Freq. Reading Limit Margin State
(MH2z) (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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3.2.7 TEST RESULTS (BETWEEN 30MHZ - 1GHZ)

Temperature : 26C Relative Humidity : |54%
Pressure : 1010 hPa Polarization : Horizontal
Test Voltage DC 3.7V

Test Mode Mode 4

8O0 dBuYSm

FCCAC OP

B “ QWW&W M,mw e

6

0. (i

4 50 KO 70 A0

[HHz)

A0 SHI BIHD  Fd) TIHMY QI

Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
All interfaces was connected, and BT TX mode was link.

Reading Correct Measure-

Antenna Table

Mo. Mk. Freq.  Level  Factor ment  Limit  Over Height Degree
MHz dBuy dBim dBuYm dBuYm dB Destector cm degrea  Comiment
1 351278 2518 -8.51 16.67 40.00 -23.33 QP
2 BB0MZ 322 1283 18.29 40,00 -21.71 QP
3 1121305 3465 -1538 19.27 43.50 -2423 OQP
4 144.3348 3330 -13.16 20.14 43.50 -23.35 QP
5 57e00 2276 654 16.22 46.00 2978 QP
] 922.5157 2312 -1.05 22.07 46.00 -2393 QP
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Temperature : 26C Relative Humidity : |54%
Pressure : 1010 hPa Polarization : Vertical
Test Voltage DC 3.7V
Test Mode Mode 4
BO.0  dBuvim
| |
FLCALC QP |
Mangen -k i P
40, | . |
I 3
12 Th
X :5‘ E J#
I‘ : ;LNM_{L.‘\_.I#"‘N
Mmﬁqw‘wﬂw _ | }JM
'ﬂ | )
Uy Mo
0.0
30,000 40 L] B0 F0 80 [WHz] 300 400 00 BOU SO0 1000, 000
Remark:

Factor = Antenna Factor + Cable Loss — Pre-amplifier.
All interfaces was connected, and BT TX mode was link.

Reading Correct Measure- Antenna Table
Mo. Mk. Freg.  Level Factor ment  Limit  Over Height Degree
MMz dBuY dBim Bt m dBu M daB Dbt om degras Caomrmeni
1 1121305 3848  -1538 23.10 4350 -2040 QP
s 1281130 3900 -14.22 2478 4350 -1872 OF
3 0% 1443348 4329 1318 30.13 4350 1337 QF
4 1803456 3FT73  -1283 24.84 4350 -1866 OQF
5 2085803 3823 -1596 20.27 4350 -2323 QP
L 4250280 2857 -9.60 18.97 46.00 -270% QP
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3.2.8 TEST RESULTS (1GHZ~25GHZ)

GFSK
I(Dﬁll\a})r Frequency R'(\anae(;?r:g Factor ETE\Z?” Limits Margin D?I:c;,eg(taor
(MHz) (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
operation frequency:2402
\Y 2402.00 91.38 13.85 105.23 114.00 -8.77 PK
\Y 2402.00 75.52 13.85 89.37 94.00 -4.63 AV
Vv 4804.00 40.85 19.34 60.19 74.00 -13.81 PK
\Y 4804.00 26.70 19.34 46.04 54.00 -7.96 AV
\% 16128.00 31.05 21.89 52.94 74.00 -21.06 PK
H 2402.00 91.34 13.85 105.19 114.00 -8.81 PK
H 2402.00 76.16 13.85 90.01 94.00 -3.99 AV
H 4804.00 41.70 19.34 61.04 74.00 -12.96 PK
H 4804.00 26.58 19.34 45.92 54.00 -8.08 AV
H 16128.00 30.79 21.89 52.68 74.00 -21.32 PK
operation frequency:2441
vV 2441.00 91.90 13.94 105.84 114.00 -8.16 PK
\% 2441.00 75.67 13.94 89.61 94.00 -4.39 AV
\Y% 4882.00 41.80 19.42 61.22 74.00 -12.78 PK
\Y% 4882.00 26.74 19.42 46.16 54.00 -7.84 AV
\Y% 16128.00 29.24 21.89 51.13 74.00 -22.87 PK
H 2441.00 91.93 13.94 105.87 114.00 -8.13 PK
H 2441.00 76.57 13.94 90.51 94.00 -3.49 AV
H 4882.00 42.90 19.42 62.32 74.00 -11.68 PK
H 4882.00 27.49 19.42 46.91 54.00 -7.09 AV
H 16128.00 30.96 21.89 52.85 74.00 -21.15 PK
operation frequency:2480
\Y 2480.00 91.96 14.02 105.98 114.00 -8.02 PK
\Y% 2480.00 75.77 14.02 89.79 94.00 -4.21 AV
\Y 4960.00 42.63 19.51 62.14 74.00 -11.86 PK
vV 4960.00 27.02 19.51 46.53 54.00 -7.47 AV
\Y% 16128.00 31.18 21.89 53.07 74.00 -20.93 PK
H 2480.00 91.99 14.02 106.01 114.00 -7.99 PK
H 2480.00 75.62 14.02 89.64 94.00 -4.36 AV
H 4960.00 42.86 19.51 62.37 74.00 -11.63 PK
H 4960.00 27.05 19.51 46.56 54.00 -7.44 AV
H 16128.00 31.51 21.89 53.40 74.00 -20.60 PK
Remark:
1. Emission Level = Meter Reading + Factor, Margin= Emission Level - Limit
2. If peak below the average limit, the average emission was no test.
3. The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
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Pl/4 DPSK
I(Dlgll\zi)r Frequency R'(\anae(;?r:g Factor ETE\ZF” Limits Margin D?I:[;;;?éor
(MH2) (dBuV) (dB) (dBuv/m) | (dBuV/m) | (dB)
operation frequency:2402
\Y% 2402.00 91.30 13.85 105.15 114.00 -8.85 PK
\Y 2402.00 75.46 13.85 89.31 94.00 -4.69 AV
\Y 4804.00 40.80 19.34 60.14 74.00 -13.86 PK
\% 4804.00 26.68 19.34 46.02 54.00 -7.98 AV
\Y% 16128.00 31.02 21.89 52.91 74.00 -21.09 PK
H 2402.00 91.27 13.85 105.12 114.00 -8.88 PK
H 2402.00 76.10 13.85 89.95 94.00 -4.05 AV
H 4804.00 41.65 19.34 60.99 74.00 -13.01 PK
H 4804.00 26.56 19.34 45.90 54.00 -8.10 AV
H 16128.00 30.76 21.89 52.65 74.00 -21.35 PK
operation frequency:2441
\Y% 2441.00 91.83 13.94 105.77 114.00 -8.23 PK
\Y% 2441.00 75.61 13.94 89.55 94.00 -4.45 AV
\Y 4882.00 41.76 19.42 61.18 74.00 -12.82 PK
V 4882.00 26.72 19.42 46.14 54.00 -7.86 AV
vV 16128.00 29.22 21.89 51.11 74.00 -22.89 PK
H 2441.00 91.85 13.94 105.79 114.00 -8.21 PK
H 2441.00 76.51 13.94 90.45 94.00 -3.55 AV
H 4882.00 42.88 19.42 62.30 74.00 -11.70 PK
H 4882.00 27.47 19.42 46.89 54.00 -7.11 AV
H 16128.00 30.93 21.89 52.82 74.00 -21.18 PK
operation frequency:2480
vV 2480.00 91.88 14.02 105.90 114.00 -8.10 PK
vV 2480.00 75.71 14.02 89.73 94.00 -4.27 AV
\Y% 4960.00 42.60 19.51 62.11 74.00 -11.89 PK
\Y% 4960.00 27.00 19.51 46.51 54.00 -7.49 AV
\Y% 16128.00 31.15 21.89 53.04 74.00 -20.96 PK
H 2480.00 91.91 14.02 105.93 114.00 -8.07 PK
H 2480.00 75.56 14.02 89.58 94.00 -4.42 AV
H 4960.00 42.83 19.51 62.34 74.00 -11.66 PK
H 4960.00 27.03 19.51 46.54 54.00 -7.46 AV
H 16128.00 31.48 21.89 53.37 74.00 -20.63 PK
Remark:
1. Emission Level = Meter Reading + Factor, Margin= Emission Level - Limit
2. If peak below the average limit, the average emission was no test.
3. The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
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8DPSK
I(Dlgll\zi)r Frequency R'(\anae(;?r:g Factor ETE\ZF” Limits Margin D?I:[;;;?éor
(MH2) (dBuV) (dB) (dBuv/m) | (dBuV/m) | (dB)
operation frequency:2402
\Y% 2402.00 90.85 13.85 104.70 114.00 -9.30 PK
\Y 2402.00 75.09 13.85 88.94 94.00 -5.06 AV
vV 4804.00 40.61 19.34 59.95 74.00 -14.05 PK
\Y% 4804.00 26.54 19.34 45.88 54.00 -8.12 AV
\Y% 16128.00 30.87 21.89 52.76 74.00 -21.24 PK
H 2402.00 90.81 13.85 104.66 114.00 -9.34 PK
H 2402.00 75.71 13.85 89.56 94.00 -4.44 AV
H 4804.00 41.45 19.34 60.79 74.00 -13.21 PK
H 4804.00 26.43 19.34 45.77 54.00 -8.23 AV
H 16128.00 30.60 21.89 52.49 74.00 -21.51 PK
operation frequency:2441
\Y% 2441.00 91.36 13.94 105.30 114.00 -8.70 PK
\Y% 2441.00 75.22 13.94 89.16 94.00 -4.84 AV
\Y 4882.00 41.55 19.42 60.97 74.00 -13.03 PK
\Y 4882.00 26.58 19.42 46.00 54.00 -8.00 AV
Vv 16128.00 29.07 21.89 50.96 74.00 -23.04 PK
H 2441.00 91.39 13.94 105.33 114.00 -8.67 PK
H 2441.00 76.15 13.94 90.09 94.00 -3.91 AV
H 4882.00 42.66 19.42 62.08 74.00 -11.92 PK
H 4882.00 27.33 19.42 46.75 54.00 -7.25 AV
H 16128.00 30.78 21.89 52.67 74.00 -21.33 PK
operation frequency:2480
vV 2480.00 91.42 14.02 105.44 114.00 -8.56 PK
\Y 2480.00 75.33 14.02 89.35 94.00 -4.65 AV
\Y% 4960.00 42.38 19.51 61.89 74.00 -12.11 PK
\Y% 4960.00 26.87 19.51 46.38 54.00 -7.62 AV
\Y% 16128.00 30.99 21.89 52.88 74.00 -21.12 PK
H 2480.00 91.45 14.02 105.47 114.00 -8.53 PK
H 2480.00 75.18 14.02 89.20 94.00 -4.80 AV
H 4960.00 42.61 19.51 62.12 74.00 -11.88 PK
H 4960.00 26.90 19.51 46.41 54.00 -7.59 AV
H 16128.00 31.33 21.89 53.22 74.00 -20.78 PK
Remark:
1. Emission Level = Meter Reading + Factor, Margin= Emission Level - Limit
2. If peak below the average limit, the average emission was no test.
3. The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
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3.3 RADIATED BAND EMISSION MEASUREMENT
3.3.1 TEST REQUIREMENT:

FCC Part15 C Section 15.209 and 15.205, RSS-210

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

Class B (dBuV/m) (at 3M)
PEAK AVERAGE

Above 1000 74 54
Notes:
(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uvV/m).

FREQUENCY (MHz)

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 2300MHz
Stop Frequency 2520

RB / VB (emission in restricted

band) 1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for Average
an

3.3.2 TEST PROCEDURE
Above 1GHz test procedure as below:

a. 1. The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter
camber. The table was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted
on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna
are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna
was tuned to heights from 1 meter to 4 meters and the rota table was turned from 0 degrees to
360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then
testing could be stopped and the peak values of the EUT would be reported. Otherwise the
emissions that did not have 10dB margin would be re-tested one by one using peak,
guasi-peak or average method as specified and then reported in a data sheet.

g. Test the EUT in the lowest channel,the Highest channel

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported
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3.3.3 DEVIATION FROM TEST STANDARD

No deviation

3.3.4 TEST SETUP

Radiated Emission Test-Up Frequency Above 1GHz

Turntable " 3m
\ EUT)
15m
—_— "I

Spectrum
Analyzer

Ground Plane ;

L
/

Coaxial Cable

3.3.5 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.
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3.3.6 TEST RESULT

GFSK
Polar | Frequency Metgr Factor =S Limits Margin | Detector
(HIV) Reading Level Type
(MH2) (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
operation frequency:2402
V 2390.00 38.91 13.83 52.74 74.00 -21.26 PK
V 2390.00 27.05 13.83 40.88 54.00 -13.12 AV
V 2400.00 39.13 13.85 52.98 74.00 -21.02 PK
\Y 2400.00 26.60 13.85 40.45 54.00 -13.55 AV
H 2390.00 39.23 13.83 53.06 74.00 -20.94 PK
H 2390.00 27.08 13.83 40.91 54.00 -13.09 AV
H 2400.00 39.08 13.85 52.93 74.00 -21.07 PK
H 2400.00 27.02 13.85 40.87 54.00 -13.13 AV
Polar | Frequency RMet_er Factor Sl Limits Margin | Detector
(HIV) eading Level Type
(MHz) (dBuV) (dB) (dBuv/m) | (dBuv/im) [ (dB)
operation frequency:2480
V 2483.50 39.13 14.02 53.15 74.00 -20.85 PK
V 2483.50 27.31 14.02 41.33 54.00 -12.67 AV
V 2500.00 39.07 14.06 53.13 74.00 -20.87 PK
V 2500.00 26.71 14.06 40.77 54.00 -13.23 AV
H 2483.50 39.27 14.02 53.29 74.00 -20.71 PK
H 2483.50 27.35 14.02 41.37 54.00 -12.63 AV
H 2500.00 38.87 14.06 52.93 74.00 -21.07 PK
H 2500.00 27.60 14.06 41.66 54.00 -12.34 AV
Remark:
1. Emission Level = Meter Reading + Factor, Margin= Emission Level - Limit
2. If peak below the average limit, the average emission was no test.
3. The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
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Pl/4 DPSK
Polar | Frequency Metgr Factor Sl Limits Margin | Detector
(HIV) Reading Level Type
(MH2) (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
operation frequency:2402
V 2390.00 38.80 13.83 52.63 74.00 -21.37 PK
V 2390.00 26.96 13.83 40.79 54.00 -13.21 AV
V 2400.00 39.01 13.85 52.86 74.00 -21.14 PK
V 2400.00 26.51 13.85 40.36 54.00 -13.64 AV
H 2390.00 39.10 13.83 52.93 74.00 -21.07 PK
H 2390.00 26.99 13.83 40.82 54.00 -13.18 AV
H 2400.00 38.96 13.85 52.81 74.00 -21.19 PK
H 2400.00 26.93 13.85 40.78 54.00 -13.22 AV
Polar | Frequency Metgr Factor SR Limits Margin | Detector
(HIV) Reading Level Type
(MH2) (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
operation frequency:2480
V 2483.50 39.01 14.02 53.03 74.00 -20.97 PK
\% 2483.50 27.22 14.02 41.24 54.00 -12.76 AV
V 2500.00 38.95 14.06 53.01 74.00 -20.99 PK
V 2500.00 26.61 14.06 40.67 54.00 -13.33 AV
H 2483.50 39.14 14.02 53.16 74.00 -20.84 PK
H 2483.50 27.26 14.02 41.28 54.00 -12.72 AV
H 2500.00 38.75 14.06 52.81 74.00 -21.19 PK
H 2500.00 27.51 14.06 41.57 54.00 -12.43 AV
Remark:
1. Emission Level = Meter Reading + Factor, Margin= Emission Level - Limit
2. If peak below the average limit, the average emission was no test.
3. The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
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8DPSK
Polar | Frequency Metgr Factor Sl Limits Margin | Detector
(HIV) Reading Level Type
(MH2) (dBuV) (dB) (dBuV/m) | (dBuV/m) | (dB)
operation frequency:2402
V 2390.00 38.74 13.83 52.57 74.00 -21.43 PK
V 2390.00 26.92 13.83 40.75 54.00 -13.25 AV
V 2400.00 38.95 13.85 52.80 74.00 -21.20 PK
V 2400.00 26.48 13.85 40.33 54.00 -13.67 AV
H 2390.00 39.04 13.83 52.87 74.00 -21.13 PK
H 2390.00 26.95 13.83 40.78 54.00 -13.22 AV
H 2400.00 38.90 13.85 52.75 74.00 -21.25 PK
H 2400.00 26.88 13.85 40.73 54.00 -13.27 AV
Polar | Frequency RMet_er Factor SlistEtlel Limits Margin | Detector
(HIV) eading Level Type
(MHz) (dBuV) (dB) (dBuv/m) | (dBuv/im) [ (dB)
operation frequency:2480
V 2483.50 38.95 14.02 52.97 74.00 -21.03 PK
V 2483.50 27.17 14.02 41.19 54.00 -12.81 AV
V 2500.00 38.89 14.06 52.95 74.00 -21.05 PK
V 2500.00 26.57 14.06 40.63 54.00 -13.37 AV
H 2483.50 39.08 14.02 53.10 74.00 -20.90 PK
H 2483.50 27.22 14.02 41.24 54.00 -12.76 AV
H 2500.00 38.69 14.06 52.75 74.00 -21.25 PK
H 2500.00 27.47 14.06 41.53 54.00 -12.47 AV
Remark:
1. Emission Level = Meter Reading + Factor, Margin= Emission Level - Limit
2. If peak below the average limit, the average emission was no test.
3. The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
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4. BANDWIDTH TEST

4.1 APPLIED PROCEDURES /LIMIT

FCC Part15 (15.249) , Subpart C

Section

Test Item

15.249

Bandwidth

4.1.1 TEST PROCEDURE

. Set RBW = 30 kHz.

. Detector = Peak.

Sweep = auto couple.

N o 0N W NP

. Set the video bandwidth (VBW) ZRBW.

. Trace mode = max hold.

. Allow the trace to stabilize.

. Measure the maximum width of the emission that is constrained by the frequencies associated

with the two outermost amplitude points (upper and lower frequencies) that are attenuated by 20

dB relative to the maximum level measured in the fundamental emission.

4.1.2 DEVIATION FROM STANDARD

No deviation.

4.1.3 TEST SETUP

EUT

SPECTRUM
ANALYZER

4.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.
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4.1.5 TEST RESULTS

Temperature : 25C Relative Humidity : |{60%
Pressure : 1012 hPa Test Voltage DC 3.7V
Test Mode : TX Mode /CHO0, CH39, CH78
Frequency 20dB bandwidth 99% bandwidth Result
(MHz) (MHz) (MHz)
2402 0.759 0.837 Pass
GFSK 2441 0.763 0.838 Pass
2480 0.772 0.821 Pass
2402 1.109 1.063 Pass
Pl1/4 DPSK 2441 1.114 1.062 Pass
2480 1.116 1.061 Pass
2402 1.150 1.071 Pass
8DPSK 2441 1.147 1.071 Pass
2480 1.147 1.071 Pass
GFSK
TX CH 00
% Agilent R T | MeasSetup
' Avg Number
Ch Freq 2.402 GHz 18
Occupied Bandwidth On  Off
Avg Mode
Exp Repeat
Max Hold
On 0ff
Occ BH % Pwr
99.00 %
OBMW Span
o C.00000000 MHz
#YBH 30 kHz =
. _ _ = - X dB
Occupied Bandwidth Occ BH % Pwr ~20.00 dB
836.5092 kHz 345 —0
. o1 timize
Transmit Freq Error B
%X dB Bandwuidth Ref Level
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TX CH 39
 Agllent R T | MeasSetup
Avg Number
18

Ch Freq 2441 GH:z Trig Free

Occupied Eandwidth ] On Off)

Center £.441000000 GHz Avg Mode
Exp Rapaat

Max Hold
fn [iff

OccBM £ Pwr
9.8 3

0BH Span

i D e

aVBH 3@ kHz weep 4,84 ms (GA1 pts

T — x dB
Occupied Bandwidth Oce BM X% Pur 5980 1 | -20.09 dB

838.0291 kHz x dB

Optimize
Ref Level

1

Transmit Freq Error -1, Hz
| % dB Bandwidth 't 5 kHz

Copyright 20008-2082 Agilent Technologias

TXCH 78
. Agilent R T | MeasSetup

Avg Number
Ch Freq 2.48 GHz i 19

Occupied Bandwidth On  Off

Avg Mode
Exp Repeat

Max Hold
On 0ff

Occ BW % Pwr[
99,00

OBM Span
m  3.00000000 MHz

)
: : ; x dB
Occupied Bandwidth Occ BW 7% Pur 00 ~20.00 dB

821.8061 kHz % 8B ['

i Optimize
Transmit Freq Error
% dB Bandwidth 71 .85 Ref Levelﬂ

Copyright gil chnologies
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Pl/4 DPSK

TX CHO00

i Agilent R T | MeasSetup

Avg Number
Ch Freq 2.402 GHz Trig Free 18

Occupied Bandwidth ] 0"4%?

Avg Mode
Exp Repeat

Max Hold
On 0ff

Occ BH # Pwr
99.68 £

OBH Span
o 3.00000000 MHz

s BH ;
; : N X dB
Occupied Bandwidth Occ BH % Pur -20.08 dB

1.8628 MHz x dB

Transmit Freq Error
%X dB Bandwidth

Optimize
Ref Level

TX CH 39

= Agilent R T | MeasSetup
Avg Number
Ch Freq 2441 GHz Trig Fres 18
Gccuped Bancc e m—r
Center 2.441000000 GH=z Avg Mode
Esp Repeat
Hax Hold
On FF
Occ BH X Pwr
2999 ¥
DBH Span
Canter 2,441 88 GHz ; 2.008002088 MHz
sRes BH 30 kHz | aweep 4,84 ms P
T R R e T, ¥ dB
Occupied Bandwidth Occ BN % Pwr 09 ; -20.60 d8
180624 MHz x dB  -2aon 45 |
Transmit Freq Error L8268 kHz Optimize

| » dB Bandwidth 1.114 MH; BAUEATER

Copyright 2000-2002 Agilent Technologies
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TXCH 78
. Agilent R T | MeasSetup

Avg Number |
Ch Freq 2.48 GHz Trig Free 18
On Off

Occupied Bandwidth _-

Avg Mode
Exp Repeat

Max Hold
On Off

Occ BH Z Pwr
99.0@ ¥

0BHW Span
= 3.00000000 MHz

: : . x dB
Occupied Bandwidth Occ BH 7 Pur _ ~20.08 dB

1.0612 MHz
Optimize

Transmit Freq Error i
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5. ANTENNA REQUIREMENT
5.1 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.

5.2 EUT ANTENNA

The EUT antenna is internal antenna,. It comply with the standard requirement.
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6. TEST SEUUP PHOTO

Radiated Measurement Photos
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Conducted Measurement Photos
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7. EUT PHOTO
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