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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards: DA 00-705

FCC Part 15.247,Subpart C
Stanc!ard Test Item Judgment Remark
Section
15.207 Conducted Emission PASS --
15.247(a)(1) Hopping Channel Separation PASS --
15.247(a)(1)&(b)(1) Output Power PASS --
15.247(c) Radiated Spurious Emission PASS --
15.247(d) Conducted Spurious & Band Edge PASS N
Emission
15.247(a)(iii) Number of Hopping Frequency PASS --
15.247(a)(iii) Dwell Time PASS --
15.247(a)(1) Bandwidth PASS --
15.205 Restricted Band Edge Emission PASS --
Part 15.247(d)/part _ B
15.209(a) Band Edge Emission PASS
15.203 Antenna Requirement PASS --

NOTE:
(1)” N/A” denotes test is not applicable in this Test Report
(2) All tests are according to ANSI C63.10-2013
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1.1 TEST FACTORY

BZT Testing Technology Co., Ltd.

Add. : Buliding 17, Xinghua Road Xingwei industrial Park Fuyong,
Baoan District, Shenzhen, Guangdong, China

FCC Registration No.: 701733

1.2 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurement y +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 (9KHz-150KHz) +2.88dB
2 Conducted Emission (150KHz-30MHz) +2.67dB
3 RF power,conducted +0.70dB
4 Spurious emissions,conducted +1.19dB
5 All emissions,radiated (9KHz-30MHZz) +2.45dB
6 All emissions,radiated (30MHz-200MHz) +2.83dB
7 All emissions,radiated (200MHz-1000MHz) +2.94dB
8 All emissions,radiated(>1G) +3.03dB
9 Temperature +0.5°C
10 Humidity +2%
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2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF EUT

Equipment Bluetooth speaker

Trade Name N/A

Model Name 1833

Series Model N/A

Model Difference N/A

Channel List Please refer to the Note 2.
Frequency:2402 — 2480 MHz

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

Adapter Output: DC 5V, 500mA
Rated Voltage: 3.7V

Battery Charge Limit: 4.2 V
Capacity: 600mAh

Hardware version number | B18-8002-2920-V5 .1

Software version number BK8002_FMB.0.3_V1.0

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
Frequenc Frequenc Frequenc
Channel (I\C}IHZ) y Channel (&Hz) y Channel (I\C}IHZ) y
00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454
26 2428 53 2455
3. Table for Filed Antenna
Ant Brand II\\I/Igr?]eel Antenna Type |Connector| Gain (dBi) NOTE
BT
1 N/A 1833 PCB Antenna N/A 0 Antenna
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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.

Worst Mode Description Data Rate/Modulation

Mode 1 TX CHOO 1Mbps/GFSK
Mode 2 TX CH39 1Mbps/GFSK
Mode 3 TX CH78 1Mbps/GFSK
Mode 4 TX CHOO 2 Mbps/t/4-DQPSK
Mode 5 TX CH39 2 Mbps/t/4-DQPSK
Mode 6 TX CH78 2 Mbps/t/4-DQPSK
Mode7 TX CHOO 3 Mbps/8DPSK
Mode 8 TX CH39 3 Mbps/8DPSK
Mode 9 TX CH78 3 Mbps/8DPSK

Note:

E(la?)o-l;theed measurements are performed at all Bit Rate of Transmitter, the worst data was

(2) We have be tested for all avaiable U.S. voltage and frequencies(For 120V,50/60Hz
and 240V, 50/60Hz) for which the device is capable of operation.

For AC Conducted Emission

Test Case

AC Conducted Mode 10 : Keeping BT TX
Emission

2.3 TABLE OF PARAMETERS OF TEXT SOFTWARE SETTING

During testing channel & power controlling software provided by the customer was used to control
the operating channel as well as the output power level. The RF output power selection is for the
setting of RF output power expected by the customer and is going to be fixed on the firmware of
the final end product power parameters of FHSS.

Test software Version Test program: Bluetooth
Frequency 2402 MHz 2441 MHz 2480 MHz
Power class: Power class: Power class:
(Power control software) | 1 M rate:4:27 1 Mrate:4:27 1 Mrate:4:27
Parameters(1/2/3Mbps) | 2 M rate:11:183 2 M rate:11:183 2 Mrate:11:183
3 Mrate:15:339 3 Mrate:15:339 3 Mrate:15:339




2.4 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

During testing channel & power controlling software provided by the customer was used to control
the operating channel as well as the output power level. The RF output power selection is for the
setting of RF output power expected by the customer and is going to be fixed on the firmware of

the final end product power parameters of FHSS

Radiated Spurious EmissionTest

E-1

Conducted Emission Test

E-1
Adapter

C-1
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2.5 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.
: Serial
Item Equipment Mfr/Brand Model/Type No. NO Note
E-1 Adapter LITEON PA-1650-86 N/A N/A
E-2 | Bluetooth speaker N/A 1833 N/A EUT
E-3 PC HP 500-320cx N/A N/A
Iltem Shielded Type Ferrite Core Length Note
c.1 | Cable shielded line NO 100cm N/A
(Charging )
C-2 Unshileded cable NO 90cm N/A
Note:
(1) The support equipment was authorized by Declaration of Confirmation.
(2) For detachable type 1/0O cable should be specified the length in cm in T Length ; column.

®3)

“YES” is means “shielded” “with core”; “NO” is means “unshielded” “without core”.
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2.6 EQUIPMENTS LIST FOR ALL TEST ITEMS

Radiation Test equipment

Kind of Equipment| Manufacturer Type No. Serial No. Last calibration | Calibrated until
Spectrum Agilent E4407B MY50140340 | 2016.10.23 2017.10.22
Analyzer

Test Receiver R&S ESCI 101427 2016.10.23 2017.10.22
Bilog Antenna TESEQ CBL6111D 34678 2014.11.24 2017.11.23

BBHA

Horn Antenna Schwarzbeck 9120D(1201) 9120D-1343 2015.03.05 2018.03.04
Horn Antenna Schwarzbeck BBHA 9170 9170-0741 2016.03.06 2019.03.05
sogva&?al Anritsu MP59B 6200264416 | 2016.10.23 2017.10.22
PreAmplifier Agilent 8449B 60538 2016.10.23 2017.10.22
Loop Antenna EMCO 6502 9003-2485 2016.03.06 2019.03.05
Preamplifier Agilent 8449B 60538 2016.10.23 2017.10.22

Low frequency EM RO1 N/A NCR NCR

cable
H'gh(‘:;ebqlgency SCHWARZBECK |  AK9515H SN'%Z?G/ 9628 NCR NCR
Semi-anechoic Changling 966 N/A 2016.10.23 2017.10.22
chamber
Conduction Test equipment
Kind of Equipment | Manufacturer Type No. Serial No. Last calibration | Calibrated until
EMI Test Receiver R&S ESPI 102086 2016.10.23 2017.10.22
LISN R&S ENV216 101242 2016.10.23 2017.10.22
LISN EMCO 3810/2NM 000-23625 2016.10.23 2017.10.22
Conduction Cable EM co1 N/A NCR NCR
Shielding Room Changling 854 N/A 2016.10.23 2017.10.22
RF Connected Test
Kind of Equipment | Manufacturer Type No. Serial No. Last calibration | Calibrated until
USB RF power sensor DARE RPR3006W |15100041SNO03| 2016.10.23 2017.10.22
Spectrum Analyzer Agilent E4407B MY50140340 2016.10.23 2017.10.22
Signal Analyzer Agilent N9020A MY49100060 2016.10.23 2017.10.22

Note: The temporary antenna connector is soldered on the PCB board in order to perform conducted
tests and this temporary antenna connector is listed in the equipment list.




Page 14 of 69 Report No.: STS1705147F01

3.EMC EMISSION TEST

3.1 CONDUCTED EMISSION MEASUREMENT
3.1.1 POWER LINE CONDUCTED EMISSION LIMITS

Operating frequency band. In case the emission fall within the restricted band specified on Part
207(a) limit in the table below has to be followed.

Conducted Emissionlimit (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.

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
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3.1.2 TEST PROCEDURE

a.

The EUT was 0.8 meters from the horizontal ground plane and 0.4 meters from the vertical
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.

. 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.

. 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.

. 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.

3.1.3 TEST SETUP

/ Vertical Reference
Ground Plane / Test Receiver
————— L 1
o O O O
40cm EUT Ml S o o o
|

80cm
LISN
|| | | o~ = |

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

3.1.4 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.
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3.1.5 TEST RESULT

Temperature: 231 °C Relative Humidity: |61%

Pressure: 1010hPa Phase: L

Test Voltage: AC 120V/60Hz Test Mode: Mode 10

Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)
0.1540 40.64 9.23 49.87 65.78 -15.91 QP
0.1540 23.38 9.23 32.61 55.78 -23.17 AVG
0.5660 34.47 9.17 43.64 56.00 -12.36 QP
0.5660 19.85 9.17 29.02 46.00 -16.98 AVG
1.1660 33.49 9.17 42.66 56.00 -13.34 QP
1.1660 12.93 9.17 22.10 46.00 -23.90 AVG
2.3540 30.07 9.26 39.33 56.00 -16.67 QP
2.3540 14.71 9.26 23.97 46.00 -22.03 AVG
3.4820 29.40 9.26 38.66 56.00 -17.34 QP
3.4820 13.21 9.26 22.47 46.00 -23.53 AVG
8.3500 32.44 9.38 41.82 60.00 -18.18 QP
8.3500 15.63 9.38 25.01 50.00 -24.99 AVG

Remark:

1. All readings are Quasi-Peak and Average values.

2. Margin = Result (Result =Reading + Factor )—Limit
1200  dBu¥

Limit1: —_—

Limit2: —_

Eﬂ\ |

peak

AVG
0.0
0,150 0.5 [MHz] 5 30.000
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Temperature: 231 °C Relative Humidity: |61%

Pressure: 1010hPa Phase: N

Test Voltage: AC 120V/60Hz Test Mode: Mode 10

Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)
0.2020 36.76 9.23 45.99 63.53 -17.54 QP
0.2020 22.52 9.23 31.75 53.53 -21.78 AVG
0.5500 38.03 9.17 47.20 56.00 -8.80 QP
0.5500 22.38 9.17 31.55 46.00 -14.45 AVG
0.9020 33.94 9.18 43.12 56.00 -12.88 QP
0.9020 16.42 9.18 25.60 46.00 -20.40 AVG
2.0020 33.67 9.26 42.93 56.00 -13.07 QP
2.0020 14.23 9.26 23.49 46.00 -22.51 AVG
3.7860 32.44 9.26 41.70 56.00 -14.30 QP
3.7860 14.04 9.26 23.30 46.00 -22.70 AVG
8.3340 33.28 9.38 42.66 60.00 -17.34 QP
8.3340 17.93 9.38 27.31 50.00 -22.69 AVG

Remark:

1. All readings are Quasi-Peak and Average values.

2. Margin = Result (Result =Reading + Factor )—Limit
1200  dBuy

Limit1: —_—

Limit2: —_

EI]\ |

peak

AVG

0.0
0,150 0.5 [MHz] 5 30.000
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3.2 RADIATED EMISSION MEASUREMENT

3.2.1 RADIATED EMISSION LIMITS
in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the Restricted band specified on Part15.205(a)&209(a) limit in the table and according to ANSI
C63.10-2013 below has to be followed

LIMITS OF RADIATED EMISSION MEASUREMENT (0.009MHz - 1000MHz)

Frequencies 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

LIMITS OF RADIATED EMISSION MEASUREMENT (1GHz-25 GHz)

(dBuV/m) (at 3M)
PEAK AVERAGE
Above 1000 74 54

FREQUENCY (MHz)

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).

For Radiated Emission

Spectrum Parameter Setting
Attenuation Auto
Detector Peak
Start Frequency 1000 MHz(Peak/AV)
Stop Frequency 10th carrier hamonic(Peak/AV)
RB / VB (emission in restricted
band) PK=1MHz / 1MHz, AV=1 MHz /10 Hz
For Band edge
Spectrum Parameter Setting
Detector Peak

Lower Band Edge: 2300 to 2403 MHz
Upper Band Edge: 2479 to 2500 MHz
RB / VB (emission in restricted band) PK=1MHz / 1MHz, AV=1 MHz / 10 Hz

Start/Stop Frequency
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Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~90kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 90kHz~110kHz / RB 200Hz for QP
Start ~ Stop Frequency 110kHz~490kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 490kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

3.2.2 TEST PROCEDURE
a. The measuring distance of at 3 m shall be used for measurements at frequency 0.009MHz up

b.

to 1GHz,and above 1GHz.

The EUT was placed on the top of a rotating table 0.8 meters(above 1GHz is 1.5 m) above the
ground at a 3 meter anechoic chamber test site. The table was rotated 360 degrees to
determine the position of the highest radiation.

. The height of the equipment shall be 0.8 m(above 1GHz is 1.5 m); the height of the test

antenna shall vary between 1 m to 4 m. horizontal and vertical polarizations of the antenna are
set to make the measurement.

. 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 QuasiPeak detector mode re-measured.

. 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.

. 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

3.2.3 DEVIATION FROM TEST STANDARD
No deviation
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3.2.4 TESTSETUP

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

Loop Antenna

EUT _ am N
—
D-Sm E
|
J Spectrurm
Ground Plane Coamal Cable Analyzer

(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

Turntable

\_\ . 1m to 4m

i
- 3m
H

Spectrum

Analyzer

Ground Plane

Coamal Cable

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

EUTje—— 3m —
__________ | Amplifier

Turntable 1m to 4m Spectrum

. Analyzer
——M- |
Ground Plane J /

Coaxial Cable

3.2.5 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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3.2.6 TEST RESULTS
(9KHz-30MH2)

Temperature: 26 C Relative Humidity:  |60%
Pressure: 1010hPa Test Mode: TX Mode
Test Voltage: DC 3.7V from battery
Freq. Reading Limit Margin State
Test Result
(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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Temperature: 26 C Relative Humidity: |60%
Pressure: 1010hPa Phase: Horizontal
) ) Mode 1/2/3/4/5/6/7/8/9
Test Voltage: DC 3.7V from battery Test Mode: (Mode 3-1M worst mode)
Frequency Reading Correct Result Limit Margin B
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
48.5016 42.91 -20.71 22.20 40.00 -17.80 QP
178.1325 37.30 -19.42 17.88 43.50 -25.62 QP
400.4318 39.68 -11.22 28.46 46.00 -17.54 QP
578.6698 42.84 -6.70 36.14 46.00 -9.86 QP
668.1423 49.00 -6.05 42.95 46.00 -3.05 QP
935.5461 42.34 -0.90 41.44 46.00 -4.56 QP
Remark:
1. Margin = Result (Result =Reading + Factor )—Limit
80.0 dBuv/m
Limit1: —
Margin: —_—

40

0.0

e

30.000 40

50 1]

70 80

[MHz)

300 400 500

600 700

1000.000
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Temperature: 26 C Relative Humidity: |60%

Pressure: 1010hPa Phase: Vertical
Mode 1/2/3/4/5/6/7/8/9

Test Voltage: DC 3.7V from battery Test Mode: (Mode 3-1M worst mode)
Frequency Reading Correct Result Limit Margin RETTIE
(MH2z) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
31.8427 30.25 -12.14 18.11 40.00 -21.89 QP
49.7068 37.89 -21.33 16.56 40.00 -23.44 QP
108.2667 33.32 -18.49 14.83 43.50 -28.67 QP
400.4320 37.37 -11.22 26.15 46.00 -19.85 QP
668.1423 42.05 -6.05 36.00 46.00 -10.00 QP
935.5463 43.49 -0.90 42.59 46.00 -3.41 QP
Remark:

1. Margin = Result (Result =Reading + Factor )—Limit

80.0 dBuV/m

Limit1: —_—

Margin: —_—

[

)

40 |

| 5
X

Py

4
30.000 40 50 60 70 80 (MHz) 300 400 500 600 700 1000.000
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(1GHz~25GH?z) Restricted band and Spurious emission Requirements

GFSK Low Channel

No.: STS1705147F01

Antenna Corrected Emission
Frequency Reading Amplifier Loss Factor Factor Level Limits Margin  Detector Comment
(MHz) (dBuV) (dB) (dB) (dB/m) (dB) (dBuV/m)  (dBuV/m)  (dB) Type
Low Channel (2402 MHz)
3264.61 48.48 44.70 6.70 28.20 -9.80 38.68 74.00 -35.32 PK Vertical
3264.61 39.81 44.70 6.70 28.20 -9.80 30.01 54.00 -23.99 AV Vertical
3264.57 48.24 44.70 6.70 28.20 -9.80 38.44 74.00 -35.56 PK Horizontal
3264.57 38.04 44.70 6.70 28.20 -9.80 28.24 54.00 -25.76 AV Horizontal
4804.48 59.03 44.20 9.04 31.60 -3.56 55.47 74.00 -18.53 PK Vertical
4804.48 38.64 44.20 9.04 31.60 -3.56 35.08 54.00 -18.92 AV Vertical
4804.37 58.74 44.20 9.04 31.60 -3.56 55.18 74.00 -18.82 PK Horizontal
4804.37 39.05 44.20 9.04 31.60 -3.56 35.49 54.00 -18.51 AV Horizontal
5359.81 45.55 44.20 9.86 32.00 -2.34 43.21 74.00 -30.79 PK Vertical
5359.81 38.14 44.20 9.86 32.00 -2.34 35.80 54.00 -18.20 AV Vertical
5359.64 46.04 44.20 9.86 32.00 -2.34 43.70 74.00 -30.30 PK Horizontal
5359.64 38.44 44.20 9.86 32.00 -2.34 36.10 54.00 -17.90 AV Horizontal
7205.94 51.34 43.50 11.40 35.50 3.40 54.74 74.00 -19.26 PK Vertical
7205.94 33.16 43.50 11.40 35.50 3.40 36.56 54.00 -17.44 AV Vertical
7205.77 51.90 43.50 11.40 35.50 3.40 55.30 74.00 -18.70 PK Horizontal
7205.77 32.69 43.50 11.40 35.50 3.40 36.09 54.00 -17.91 AV Horizontal
11035.73 40.18 43.60 14.30 39.50 10.20 50.38 74.00 -23.62 PK Vertical
11035.73 31.23 43.60 14.30 39.50 10.20 41.43 54.00 -12.57 AV Vertical
11036.04 40.65 43.60 14.30 39.50 10.20 50.85 74.00 -23.15 PK Horizontal
11036.04 29.77 43.60 14.30 39.50 10.20 39.97 54.00 -14.03 AV Horizontal
13299.40 40.24 42.60 15.90 38.90 12.20 52.44 74.00 -21.56 PK Vertical
13299.40 28.54 42.60 15.90 38.90 12.20 40.74 54.00 -13.26 AV Vertical
13299.51 39.71 42.60 15.90 38.90 12.20 51.91 74.00 -22.09 PK Horizontal
13299.51 29.85 42.60 15.90 38.90 12.20 42.05 54.00 -11.95 AV Horizontal
15999.70 40.45 42.70 18.00 37.10 12.40 52.85 74.00 -21.15 PK Vertical
15999.70 28.64 42.70 18.00 37.10 12.40 41.04 54.00 -12.96 AV Vertical
15999.57 40.40 42.70 18.00 37.10 12.40 52.80 74.00 -21.20 PK Horizontal
15999.57 29.47 42.70 18.00 37.10 12.40 41.87 54.00 -12.13 AV Horizontal
17997.83 30.23 42.70 19.40 46.50 23.20 53.43 74.00 -20.57 PK Vertical
17997.83 19.87 42.70 19.40 46.50 23.20 43.07 54.00 -10.93 AV Vertical
17997.70 30.93 42.70 19.40 46.50 23.20 54.13 74.00 -19.87 PK Horizontal
17997.70 17.81 42.70 19.40 46.50 23.20 41.01 54.00 -12.99 AV Horizontal
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GFSK Mid Channel

No.: STS1705147F01

Antenna Corrected Emission
Frequency Reading Amplifier Loss Factor Factor Level Limits Margin  Detector
(MHz) (dBuV) (dB) (dB) (dB/m) (dB) (dBuV/m) (dBuV/m)  (dB) Type Comment
Mid Channel (2441 MHz)
3264.67 49.32 44.70 6.70 28.20 -9.80 39.52 74.00 -34.48 PK Vertical
3264.67 38.03 44.70 6.70 28.20 -9.80 28.23 54.00 -25.77 AV Vertical
3264.65 48.49 44.70 6.70 28.20 -9.80 38.69 74.00 -35.31 PK Horizontal
3264.65 39.01 44.70 6.70 28.20 -9.80 29.21 54.00 -24.79 AV Horizontal
4882.44 59.44 44.20 9.04 31.60 -3.56 55.88 74.00 -18.12 PK Vertical
4882.44 38.78 44.20 9.04 31.60 -3.56 35.22 54.00 -18.78 AV Vertical
4882.40 58.35 44.20 9.04 31.60 -3.56 54.79 74.00 -19.21 PK Horizontal
4882.40 38.56 44.20 9.04 31.60 -3.56 35.00 54.00 -19.00 AV Horizontal
5359.68 46.16 44.20 9.86 32.00 -2.34 43.82 74.00 -30.18 PK Vertical
5359.68 38.24 44.20 9.86 32.00 -2.34 35.90 54.00 -18.10 AV Vertical
5359.69 45.13 44.20 9.86 32.00 -2.34 42.79 74.00 -31.21 PK Horizontal
5359.69 38.36 44.20 9.86 32.00 -2.34 36.02 54.00 -17.98 AV Horizontal
7313.81 51.26 43.50 11.40 35.50 3.40 54.66 74.00 -19.34 PK Vertical
7313.81 32.72 43.50 11.40 35.50 3.40 36.12 54.00 -17.88 AV Vertical
7313.85 51.52 43.50 11.40 35.50 3.40 54.92 74.00 -19.08 PK Horizontal
7313.85 33.88 43.50 11.40 35.50 3.40 37.28 54.00 -16.72 AV Horizontal
9607.80 40.42 43.60 14.30 39.50 10.20 50.62 74.00 -23.38 PK Vertical
9607.80 31.00 43.60 14.30 39.50 10.20 41.20 54.00 -12.80 AV Vertical
9608.15 41.18 43.60 14.30 39.50 10.20 51.38 74.00 -22.62 PK Horizontal
9608.15 30.07 43.60 14.30 39.50 10.20 40.27 54.00 -13.73 AV Horizontal
13299.18 40.17 42.60 15.90 38.90 12.20 52.37 74.00 -21.63 PK Vertical
13299.18 28.54 42.60 15.90 38.90 12.20 40.74 54.00 -13.26 AV Vertical
13299.25 40.70 42.60 15.90 38.90 12.20 52.90 74.00 -21.10 PK Horizontal
13299.25 28.94 42.60 15.90 38.90 12.20 41.14 54.00 -12.86 AV Horizontal
15999.95 40.76 42.70 18.00 37.10 12.40 53.16 74.00 -20.84 PK Vertical
15999.95 28.64 42.70 18.00 37.10 12.40 41.04 54.00 -12.96 AV Vertical
15999.70 40.06 42.70 18.00 37.10 12.40 52.46 74.00 -21.54 PK Horizontal
15999.70 30.19 42.70 18.00 37.10 12.40 42.59 54.00 -11.41 AV Horizontal
17997.87 30.93 42.70 19.40 46.50 23.20 54.13 74.00 -19.87 PK Vertical
17997.87 18.73 42.70 19.40 46.50 23.20 41.93 54.00 -12.07 AV Vertical
17997.76 30.86 42.70 19.40 46.50 23.20 54.06 74.00 -19.94 PK Horizontal
17997.76 18.12 42.70 19.40 46.50 23.20 41.32 54.00 -12.68 AV Horizontal
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GFSK High Channel

No.: STS1705147F01

Antenna Corrected Emission
Frequency Reading Amplifier Loss Factor Factor Level Limits Margin  Detector
(MHz) (dBuV) (dB) (dB) (dB/m) (dB) (dBuV/m) (dBuV/m)  (dB) Type Comment
High Channel (2480 MHz)
3264.81 49.14 44.70 6.70 28.20 -9.80 39.34 74.00 -34.66 PK Vertical
3264.81 39.21 44.70 6.70 28.20 -9.80 29.41 54.00 -24.59 AV Vertical
3264.76 47.97 44.70 6.70 28.20 -9.80 38.17 74.00 -35.83 PK Horizontal
3264.76 38.42 44.70 6.70 28.20 -9.80 28.62 54.00 -25.38 AV Horizontal
4960.55 58.12 44.20 9.04 31.60 -3.56 54.56 74.00 -19.44 PK Vertical
4960.55 39.46 44.20 9.04 31.60 -3.56 35.90 54.00 -18.10 AV Vertical
4960.56 59.43 44.20 9.04 31.60 -3.56 55.87 74.00 -18.13 PK Horizontal
4960.56 38.12 44.20 9.04 31.60 -3.56 34.56 54.00 -19.44 AV Horizontal
5359.61 46.37 44.20 9.86 32.00 -2.34 44.03 74.00 -29.97 PK Vertical
5359.61 38.02 44.20 9.86 32.00 -2.34 35.68 54.00 -18.32 AV Vertical
5359.62 46.31 44.20 9.86 32.00 -2.34 43.97 74.00 -30.03 PK Horizontal
5359.62 37.88 44.20 9.86 32.00 -2.34 35.54 54.00 -18.46 AV Horizontal
7439.71 51.39 43.50 11.40 35.50 3.40 54.79 74.00 -19.21 PK Vertical
7439.71 33.79 43.50 11.40 35.50 3.40 37.19 54.00 -16.81 AV Vertical
7439.93 51.43 43.50 11.40 35.50 3.40 54.83 74.00 -19.17 PK Horizontal
7439.93 32.77 43.50 11.40 35.50 3.40 36.17 54.00 -17.83 AV Horizontal
9919.82 39.80 43.60 14.30 39.50 10.20 50.00 74.00 -24.00 PK Vertical
9919.82 31.04 43.60 14.30 39.50 10.20 41.24 54.00 -12.76 AV Vertical
9920.23 41.13 43.60 14.30 39.50 10.20 51.33 74.00 -22.67 PK Horizontal
9920.23 29.82 43.60 14.30 39.50 10.20 40.02 54.00 -13.98 AV Horizontal
13299.35 39.95 42.70 18.00 37.10 12.40 52.35 74.00 -21.65 PK Vertical
13299.35 28.54 42.70 18.00 37.10 12.40 40.94 54.00 -13.06 AV Vertical
13299.50 40.62 42.70 18.00 37.10 12.40 53.02 74.00 -20.98 PK Horizontal
13299.50 29.08 42.70 18.00 37.10 12.40 41.48 54.00 -12.52 AV Horizontal
17997.79 29.83 42.70 19.40 46.50 23.20 53.03 74.00 -20.97 PK Vertical
17997.79 19.07 42.70 19.40 46.50 23.20 42.27 54.00 -11.73 AV Vertical
17997.66 30.73 42.70 19.40 46.50 23.20 53.93 74.00 -20.07 PK Horizontal
17997.66 18.34 42.70 19.40 46.50 23.20 41.54 54.00 -12.46 AV Horizontal
Note:

1)  Scan with GFSK, 11/4-DQPSK,8DPSK,the worst case is GFSK Mode

2)  Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Emission Level = Reading + Factor




Band edge Requirements
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Report No.: STS1705147F01

Antenna Corrected Emission
Frequency Reading Amplifier Loss Factor Factor Level Limits Margin  Detector
(MHz) (dBuV) (dB) (dB) (dB/m)> (dB) (dBuV/m)  (dBuV/m)  (dB) Type Comment
GFSK
2390.00 68.48 43.80 4.91 25.90 -12.99 55.49 74.00 -18.51 PK Vertical
2390.00 53.76 43.80 4.91 25.90 -12.99 40.77 54.00 -13.23 AV Vertical
2390.00 68.75 43.80 4.91 25.90 -12.99 55.76 74.00 -18.24 PK Horizontal
2390.00 52.72 43.80 4.91 25.90 -12.99 39.73 54.00 -14.27 AV Horizontal
2483.50 69.50 43.80 5.12 25.90 -12.78 56.72 74.00 -17.28 PK Vertical
2483.50 53.41 43.80 5.12 25.90 -12.78 40.63 54.00 -13.37 AV Vertical
2483.50 69.68 43.80 5.12 25.90 -12.78 56.90 74.00 -17.10 PK Horizontal
2483.50 53.17 43.80 5.12 25.90 -12.78 40.39 54.00 -13.61 AV Horizontal
T1/4-DQPSK
2390.00 68.25 43.80 4.91 25.90 -12.99 55.26 74.00 -18.74 PK Vertical
2390.00 54.01 43.80 4.91 25.90 -12.99 41.02 54.00 -12.98 AV Vertical
2390.00 68.70 43.80 4.91 25.90 -12.99 55.71 74.00 -18.29 PK Horizontal
2390.00 52.13 43.80 4.91 25.90 -12.99 39.14 54.00 -14.86 AV Horizontal
2483.50 69.92 43.80 5.12 25.90 -12.78 57.14 74.00 -16.86 PK Vertical
2483.50 52.52 43.80 5.12 25.90 -12.78 39.74 54.00 -14.26 AV Vertical
2483.50 70.29 43.80 5.12 25.90 -12.78 57.51 74.00 -16.49 PK Horizontal
2483.50 52.78 43.80 5.12 25.90 -12.78 40.00 54.00 -14.00 AV Horizontal
8DPSK

2390.00 68.56 43.80 4.91 25.90 -12.99 55.57 74.00 -18.43 PK Vertical
2390.00 54.06 43.80 4.91 25.90 -12.99 41.07 54.00 -12.93 AV Vertical
2390.00 69.05 43.80 4.91 25.90 -12.99 56.06 74.00 -17.94 PK Horizontal
2390.00 53.31 43.80 4.91 25.90 -12.99 40.32 54.00 -13.68 AV Horizontal
2483.50 70.44 43.80 5.12 25.90 -12.78 57.66 74.00 -16.34 PK Vertical
2483.50 52.28 43.80 5.12 25.90 -12.78 39.50 54.00 -14.50 AV Vertical
2483.50 70.32 43.80 5.12 25.90 -12.78 57.54 74.00 -16.46 PK Horizontal
2483.50 53.04 43.80 5.12 25.90 -12.78 40.26 54.00 -13.74 AV Horizontal

Low measurement frequencies is range from 2300 to 2403 MHz, high measurement frequencies is range from 2479 to 2500 MHz.

Only showthe worst point data of the emissions in the frequency 2300-2403 MHz and 2479-2500 MHz.




Hopping Band edge
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Report No.: STS1705147F01

Antenna Corrected Emission
Frequency Reading Amplifier Loss Factor Factor Level Limits Margin  Detector
(MHz) (dBuV) (dB) (dB) (dB/m)> (dB) (dBuV/m)  (dBuV/m)  (dB) Type Comment
GFSK
2390.00 67.21 43.80 4.91 25.90 -12.99 54.22 74.00 -19.78 PK Vertical
2390.00 53.43 43.80 4.91 25.90 -12.99 40.44 54.00 -13.56 AV Vertical
2390.00 68.21 43.80 4.91 25.90 -12.99 55.22 74.00 -18.78 PK Horizontal
2390.00 53.31 43.80 4.91 25.90 -12.99 40.32 54.00 -13.68 AV Horizontal
2483.50 69.49 43.80 5.12 25.90 -12.78 56.71 74.00 -17.29 PK Vertical
2483.50 53.01 43.80 5.12 25.90 -12.78 40.23 54.00 -13.77 AV Vertical
2483.50 70.52 43.80 5.12 25.90 -12.78 57.74 74.00 -16.26 PK Horizontal
2483.50 52.27 43.80 5.12 25.90 -12.78 39.49 54.00 -14.51 AV Horizontal
T1/4-DQPSK
2390.00 67.27 43.80 4.91 25.90 -12.99 54.28 74.00 -19.72 PK Vertical
2390.00 54.46 43.80 4.91 25.90 -12.99 41.47 54.00 -12.53 AV Vertical
2390.00 68.65 43.80 4.91 25.90 -12.99 55.66 74.00 -18.34 PK Horizontal
2390.00 52.34 43.80 4.91 25.90 -12.99 39.35 54.00 -14.65 AV Horizontal
2483.50 69.37 43.80 5.12 25.90 -12.78 56.59 74.00 -17.41 PK Vertical
2483.50 53.34 43.80 5.12 25.90 -12.78 40.56 54.00 -13.44 AV Vertical
2483.50 69.18 43.80 5.12 25.90 -12.78 56.40 74.00 -17.60 PK Horizontal
2483.50 52.82 43.80 5.12 25.90 -12.78 40.04 54.00 -13.96 AV Horizontal
8DPSK

2390.00 68.32 43.80 4.91 25.90 -12.99 55.33 74.00 -18.67 PK Vertical
2390.00 54.10 43.80 4.91 25.90 -12.99 41.11 54.00 -12.89 AV Vertical
2390.00 68.41 43.80 4.91 25.90 -12.99 55.42 74.00 -18.58 PK Horizontal
2390.00 53.06 43.80 4.91 25.90 -12.99 40.07 54.00 -13.93 AV Horizontal
2483.50 70.03 43.80 5.12 25.90 -12.78 57.25 74.00 -16.75 PK Vertical
2483.50 52.08 43.80 5.12 25.90 -12.78 39.30 54.00 -14.70 AV Vertical
2483.50 69.56 43.80 5.12 25.90 -12.78 56.78 74.00 -17.22 PK Horizontal
2483.50 53.12 43.80 5.12 25.90 -12.78 40.34 54.00 -13.66 AV Horizontal

Low measurement frequencies is range from 2300 to 2403 MHz,high measurement frequencies is range from 2479 to 2500 MHz.

Only showthe worst point data of the emissions in the frequency 2300-2403 MHz and 2479-2500 MHz.
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4. CONDUCTED SPURIOUS & BAND EDGE EMISSION

4.1 REQUIREMENT

According to FCC section 15.247(d), in any 100kHz 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 20dB below that in
the 100kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement.

4.2 TEST PROCEDURE

Spectrum Parameter Setting
Detector Peak
Start/Stop Frequency 30 MHz to 10th carrier harmonic
RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold

' For Band edge

Spectrum Parameter Setting

Detector Peak

Lower Band Edge: 2300- 2403 MHz
Upper Band Edge: 2479 — 2500 MHz
RB / VB (emission in restricted band) 100 KHz/300 KHz

Trace-Mode: Max hold

Remark : Hopping on and Hopping off mode all have been tested,only worst case hopping off is
reported.

Start/Stop Frequency

4.3 TEST SETUP

ials i

Spectrum Analyzer EUT

The EUT is coupled to the Spectrum Analyzer; the RF load attached to the EUT antenna terminal is
500hm; the path loss as the factor is calibrated to correct the reading. Make the measurement with
the spectrum analyzer's resolution bandwidth(RBW) = 100 kHz. In order to make an accurate
measurement, set the span greater than RBW.

4.4 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.



4.5 TEST RESULTS
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Report No

Temperature: 25C Relative Humidity: |50%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: GFSK(1Mbps)-00/39/78 CH
00 CH
Agilent Spectrum Analyzer - Swept SA
RL RF 50 9 SEMNSE:INT] ALIGN AUTO 01:47:13 PM May 27,2017
Center Freq 12.515000000 GHz | Trig: Free Run Avg Type: Log-Pwr Rt BEEREY:
PaoiFat 5 puten: 30 aB vetlP PPP PR
Mkr1 2.402 2 GHZ
10 dB/div geeffozﬁ.;? 21';?1‘? -7.130 dBm|
Log 1
73
-17.1
271 2713 dbmfl

371

471

471
7.1

-7iA

871

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 25.00 GHz
Sweep 2.39 s (40001 pts

v
24022 GHz 7.130 dBm
4.225 0 GHz 463.500 dBm

245505 GHz £2.012 dBm

|5TATU5 ‘

RL RF S0w  AC

SEMSEINT| ALIGN ALTO

01:56:04 PM May 27, 201

Center Freq 12.515000000 GHz

Avg Type: Log-Pwr

PNO: Fast (50 Trig: Free Run

IFGain:Low #Atten: 30 dB

TRACE[L - 3454

per|P FFPFH

Ref Dffset 0.6 dB

Mkr1 2.440 9 GHZ
-3.649 dBm)|

1
366

10 dB/div. Ref 6.35 dBm
Log

-13.7

237

-23.65 comfl

-337

437

A37

B37
737

837

Start 30 MHz
Res BW 100 kHz

#V/BW 300 kHz Sweep 2.39 s (40001 pts

Stop 25.00 GHz

2.440 9 GHz
48742 GHz
245006 GHz

-3.649 dBm
£2.696 dBm
-52.046 dBm

‘STATUS |
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SENSE:INT] ALIGHNAUTO 02:00:50 PM May 27, 201
Center Freq 12.515000000 GHz | . Avg Type: Log-Pwr TRacE[] - 3454
PNO:Fast (o 1rig:Free Run G
IFGain:Low #htten: 30 dB perlP PP EF A
Ref Offset 0.5 B Mkr1 2.480 2 GHZ
10 dB/div  Ref 4.56 dBm -5.445 dBm|
Log 1
544
5.4
254 725.44&1B_m|
364
454 A
-65.4 2
654
754
)
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts|
2.480 2 GHz 5.445 dBm
2 N f 4.949 1 GHz 61.236 dBm
3N 1 f 24.700 4 GHz £50.274 dBm
4
5
8
7
8
9
10
1
12
MSG |STATUS‘
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For Band edge
00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 & AC SENSE:INT| ALIGHN AUTO 01:47:44 PM May 27,201
Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[TT 55 d
PNO: Fast GO Trig: Free Run TVPE] QAWWMWP R

IFGain:Low #Atten: 30 dB DET
Ref Offset 0.5 dB Mkr1 2.401 867 GHZ
10 dBidiv Ref 6.43 dBm -3.571 dBm)|

] ’“
387
136 ﬂ

95 2357 d

-336

3
36
536 2 NMWW

536 Mol fan AP g oL s b Pl el b A Sy ik - i ‘W‘l"-'-‘-l':\‘d’

736

£16

Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts

]

1867 GHz -3.571 dBm

0 022 GHz £0.092 dBm
2400013 GHz 49.318 dBm

MSG |5TATU5 ‘

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 0 AC SEMNSE:IMT] ALIGW AUTO 02:01:24 P May 27,201
Center Freq 2.489500000 GHz i Avg Type: Log-Pwr TR&CE[] - 345 4
PNO:Fast (o 1rig:FreeRRun TYPE |V Wik
IFGain:Low #Atten: 30 dB pET|F PP PP H
Ref Offset 0.5 ¢B Mkr1 2.479 840 GHZ
1L%’dBldiv Ref 7.49 dBm -2.509 dBm)|
5 ‘1
251
125

il
25 /’ \ 2251 dbim|
325 / \
425 % 23

S W%W

A28

B245

728

H25

Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts

L e ——
f 2.479 840 GHz -2.509 dBm
2483515 GHz 47.758 dBm
f 2.484 019 GHz -48.404 dBm

SooaONnWn
ZZZ
aaa

-

I_\a
ey

MSG |STATUS ‘
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For Hopping Band edge
00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 0 AC SEMNSE:INT] ALIGHN AUTO 02:11:24 PM May 27,201
Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[TT 55 d
PNO: Fast GO Trig: Free Run TVPE] QAWWMWP R

IFGain:Low #Atten: 30 dB DET
Ref Offset 0.5 dB Mkr1 2.403 000 GHZ]
10 dBidiv__ Ref 5.86 dBm -4.138 dBm)|
Log y

414

141 i

241 .zuag%.
341 L
-44.1

2 mmrjbi
. A “ A " Y et YA

541

4.1

-7

841

Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts

[ ]

3 000 GHz -4.138 dBm

0 022 GHz £9.824 dBm
2400013 GHz 53.091 dBm

MSG |5TATU5 ‘

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 0 AC SEMNSE:IMT] ALIGW AUTO 02:13:49 PM May 27,201
Center Freq 2.489500000 GHz i Avg Type: Log-Pwr TRacE[[T2 3454
PNO:Fast (o 1rig:FreeRRun TYPE |V Wik
IFGain:Low #Atten: 30 dB perlP PP EF A
Mkr1 2.479 840 GHZ
Ref Offset 0.5 dB
(0 geuiu Ref 7.57 dBm -2.433 dBm|
. ‘1
243
124 m
2.4 v \ -22.43 demfl
324 l\
iy 3
424 W
- WWM (PR NPT SO F SR OSSR PRI IR SO
724
04
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts
<
N 1 f 2.479 840 GHz -2.433 dBm
2 N 1 f 2483515 GHz 55.760 dBm
3N 1 f 2.484 691 GHz -46.823 dBm
4
5
6
7
8
9
10
11
a2
MSG |STATUS‘
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Temperature: 25C Relative Humidity: |50%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: /4-DQPSK(2Mbps) —00/39/78 CH
00 CH
Agilent Spectrum Analyzer - Swept SA
RF : ALIGH AUTO
Center Freq 12.515000000 GHz | Trig: Free Run Avg Type: Log-Pwr TG 5 15 4
oo 7 ptten: 30 4B perlP PPPPH
Mkr1 2.402 2 GHZ
10 dBidiv Eeeffo-fzf?;:ioggr?l -12.361 dBm)|
Log 1
-12.4
224
204 -32.36 dBm|
-42.4
524
£2.4
724
-82.4
2.4
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts

24022 GHz -12.361 dBm
4799 3 GHz £61.657 dBm

N
N 1 f 24.750 3 GHz £1.268 dBm

MSG |STATUS ‘

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSEINT ALIGN AUTO 02:20:29 PM May 27, 2017
Center Freq 12.515000000 GHz . Avg Type: Log-Pwr TRACEL) 345 d
PNO: Fast (0 Trig:Free Run TVPE Wikttt
IFGain:Low #atten: 30 dB verlP PPPP A
Ref Offset 0.5 dB Mkr1 2.440 9 GHZ
10 dBidiv__ Ref -2,15 dBm -12.148 dBm
Log 1
122
032
] VEZWEHB_MI
422 Y
522
622
722
522
22
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
> _____ 1 ]
N 1 f 24409 GHz -12.148 dBm
2 N 1 f 48742 GHz £61.999 dBm
3N 1 f 248252 GHz £3.485 dBm
4
5
]
7
8
9
10
11
12

MSG |E.TATU5 ‘
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SENSE:INT] ALIGHNAUTO 02:23:25 PM May 27, 201
Center Freq 12.515000000 GHz | . Avg Type: Log-Pwr TRacE[] - 3454
PNO:Fast (o 1rig:Free Run G
IFGain:Low #htten: 30 dB perlP PP EF A
Ref Offset 0.5 B Mkr1 2.480 2 GHZ
10 dBidiv__ Ref -0.95 dBm -10.953 dBm)|
Log 1
110
210
10 730.9551B_m|
410 »
2
510
-61.0
710
1]
ET]
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts|
2.480 2 GHz .953 dBm
2 N f 6.197 6 GHz 55.095 dBm
3N 1 f 24.725 3 GHz £50.462 dBm
4
5
8
7
8
9
10
1
12
MSG |STATUS‘




For Band edge
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00 CH

Report No.: STS17

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMNSE:INT] ALIGHN AUTO 02:09:31 PM May 27,201
Center Freq 2.351500000 GHz . Avg Type: Log-Pwr TRACE[TT2 5345
PNO:Fast GO Trig:Free Run TVPE QAWW
IFGain:Low #Atten: 30 dB DET
Ref Offset 05 4B Mkr1 2.401 867 GHZ
10 dBidiv__ Ref 4,17 dBm -5.494 dBm|
Log 0‘
5683
158
<258 -2583 df
358
458 5 A
558 /LILPW
IR Y IV WP e SR RS bk, Acteults T oottt el O
658
758
858

Start 2.30000 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.40300 GHz
Sweep 9.87 ms (1001 pts

2400013 GHz

5.494 dBm
£8.789 dBm
54.025 dBm

|5TATU5 ‘

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 0 AC SEMNSE:IMT] ALIGW AUTO 02:23:55 PM May 27,201
Center Freq 2.489500000 GHz i Avg Type: Log-Pwr TR&CE[] - 345 4
PNO:Fast (o 1rig:FreeRRun TYPE |V Wik
IFGain:Low #Atten: 30 dB pET|F PP PP H
Ref Offset 0.5 ¢B Mkr1 2.479 840 GHZ
1L%’dBldiv Ref 6.02 dBm -3.976 dBm|
. ‘1
EX::
REL f"JW\“\
240 [J‘ \\l 2398 dbmfl
340 \r'\ 5 3
440 “"AW <A
e S SRR g
. WWWWWW
740
|40

Start 2.47900 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.50000 GHz
Sweep 2.07 ms (1001 pts

-3.976 dBm
42.169 dBm
-16.602 dBm

N 1 f 2.479 840 GHz
2 N 1 f 2.483 615 GHz
3 N 1 °F 2484712 GHz
4
5
6
7
8
9
10
11
12
MSG

|STATUS ‘
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For Hopping Band edge
00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 0 AC SEMNSE:INT] ALIGHN AUTO 02:54:13 PM May 27,201
Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[TT 55 d
PNO: Fast GO Trig: Free Run TVPE] QAWWMWP R
IFGain:Low #Atten: 30 dB DET
Ref Offset 0.5 dB Mkr1 2.401 867 GHZ]
10 dBidiv__ Ref 5.10 dBm -4.896 dBm)|
Log ’“
-4.90

-14.9
249 .zngn%
349

-44.9 \#

2
A fatramn A o ST RRSHTRRIY I ¥ s A g
5.9
719
519
Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts

[ ]

1867 GHz -4.896 dBm

0 022 GHz 59117 dBm
2400013 GHz 49.441 dBm

MSG |5TATU5 ‘

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 0 AC SEMNSE:IMT] ALIGW AUTO 02:59:50 PM May 27,201
Center Freq 2.489500000 GHz i Avg Type: Log-Pwr TRacE[[T2 3454
PNO:Fast (o 1rig:FreeRRun TYPE |V Wik
IFGain:Low #Atten: 30 dB perlP PP EF A
Mkr1 2.479 840 GHZ
Ref Offset 0.5 dB
10 g Ref 523 dBm -4.766 dBm|
. ‘1
REE:
248 ﬁ‘\l -24.77 dbnfl
g I -
T NMIWWW W“”WM “’Lmﬂ A
I B VA Y] I L LV RS N SR AU PSR PR
-b4.8
748
A48
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts
<
N 1 f 2.479 840 GHz -4.766 dBm
2 N 1 f 2483515 GHz -49.366 dBm
3N 1 f 2.484 103 GHz -47.676 dBm
4
5
6
7
8
9
10
11
a2
MSG |STATUS‘
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Report No.:

Temperature: 25C Relative Humidity: |50%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: 8DPSK(3Mbps) -00/39/78 CH

00 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE:INT]

ALIGN AUTO 3
Center Freq 12.515000000 GHz . Avg Type: Log-Pwr TRACE[T = 3 4 5 4
PNO: Fast (50 Trig: Free Run TVPE |11 bt
IFGain:Low #Atten: 30 dB werlP PPPP A
Mkr1 2.402 2 GHZ|
Ref Offset 0.5 dB
10 dBidiv__ Ref 3.54 dBm -6.459 dBm|
Log 1
BAB
-16.5
264 -26:99 dBim|
-36.5
466
565
56 5 [
TES
865
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz

Sweep 2.39 s (40001 pts;

L
RERE 24022 GHz £.459 dBm
2 N 1 fF 5.997 8 GHz 58.522 dBm
3N 1 f 246504 GHz 61919 dBm

4

5

6

7

8

9

10

1

12

MSG

|E.TATU5 ‘

39 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE:INT]

ALIGHN AUTO

02:34:55 PM May 27,201

Center Freq 12.515000000 GHz Fﬁm ) Trig:FresRun

Avg Type: Log-Pwr

TRACE

TYPE |1 Wittt

34549

IFGain:Low #Atten: 30 dB pET|F PFFPFH
MKkr1 2.440 9 GHZ
Ref Offset 05 dB
10 dBidiv._ Ref 3.49 dBm -6.507 dBm|
Log 1
-6.51
185
265
365 :
4B.5 t
65

6396 dibim|

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz

Stop 25.00 GHz
Sweep 2.39 s (40001 pts

L

2.440 9 GHz £.507 dBm
4.226 0 GHz £2.971 dBm
244257 GHz 48.514 dBm

|STATUS ‘
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF B SENSE:INT ALIGH AUTO 03:30:04 PM May 27,201
Center Freq 12.515000000 GHz | i Avg Type: Log-Pwr TRACEI] =345 d
PNO:Fast (o 1rig:Free Run G
IFGain:Low #htten: 30 dB perlP PP EF A
Ref Offset 0.5 B Mkr1 2.480 2 GHZ
10 dBidiv__ Ref 5.74 dBm -4.265 dBm|
Log 1
426
143
243 724.25dB_m|
303
413 &
443 2
643
743
843
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
2480 2 GHz -1.265 dBm
2 N f 99181 GHz £1.832 dBm
3 N 1 f 24700 4 GHz -48.800 dBm
4
5
]
7
8
9
10
11
L2
MSG |STATUS‘




For Band edge
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00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 0 AC SEMNSE:INT] ALIGHN AUTO 02:27:03 PM May 27,201
Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[TT 55 d
PNO: Fast GO Trig: Free Run TVPE] QAWWMWP R
IFGain:Low #Atten: 30 dB DET
Ref Offset 0.5 dB Mkr1 2.401 867 GHZ]
10 dBidiv__ Ref 5.29 dBm -4.706 dBm)|
Log ’“
471
147
247 -24.71 df
347
a4
547 e
617 ey el ke N B T, e L Mogyrl
747
4.7

Start 2.30000 GHz
Res BW 100 kHz

Stop 2.40300 GHz
#VBW 300 kHz Sweep 9.87 ms (1001 pts

2400013 GHz

-4.7068 dBm
£9.301 dBm
50.797 dBm

|5TATU5 ‘

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 0 AC SEMNSE:IMT] ALIGW AUTO 02:23:50 PM May 27,201
Center Freq 2.489500000 GHz i Avg Type: Log-Pwr TR&CE[] - 345 4
PNO:Fast (o 1rig:FreeRRun TYPE |V Wik
IFGain:Low #Atten: 30 dB pET|F PP PP H
Ref Offset 0.5 ¢B Mkr1 2.479 840 GHZ
1L%’dBldiv Ref 6.32 dBm -3.676 dBm|
. ‘1
o r\fn\"\
137
237 I/ \l\ -23.68 dbmfl
337
3
o - X
A IV, e
o7 T e e tirreg]
37 N/ PV TR Rt st A I P, s i mmreslln, 1]
737
37

Start 2.47900 GHz
Res BW 100 kHz

Stop 2.50000 GHz
#VBW 300 kHz Sweep 2.07 ms (1001 pts

=
COD~IRH BB WN

I_\a
ey

N 1
N 1
N 1

f 2.479 840 GHz
f 2483515 GHz
f 2.484 019 GHz

-3.676 dBm
47.385 dBm
-44.953 dBm

MSG

|STATUS ‘
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For Hopping Band edge
00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 0 AC SEMNSE:INT] ALIGHN AUTO 02:44:29 P May 27,201
Center Freq 2.351500000 GHz ] i Avg Type: Log-Pwr TRACE[TT 55 d
PNO:Fast GO Trig:Free Run TPE [Vttt
IFGain:Low #Atten: 30 dB oer|P PP PP A
Mkr1 2.402 073 GHZ]
Ref Offset 0.5 dB
10 dBidiv__ Ref 3.85 dBm -6.151 dBm)|
Log "
515
162 ﬂﬂgl
-26.2 2615 dpm|
-36.2
452 5 \F
562 Lt
et ettt b L e A CWRTWA™ P
562
762
862
Start 2.30000 GHz Stop 2.40300 GHz|
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts

[ ]

2 073 GHz £.151 dBm

0 022 GHz £9.428 dBm
2400013 GHz 49.146 dBm

MSG |5TATU5 ‘

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 0 AC SEMNSE:IMT] ALIGW AUTO 02:46:56 P May 27,201
Center Freq 2.489500000 GHz i Avg Type: Log-Pwr TR&CE[] - 345 4
PNO:Fast (o 1rig:FreeRRun TYPE |V Wik

IFGain:Low #Atten: 30 dB pET|F PP PP H
Ref Offset 0.5 ¢B Mkr1 2.480 071 GHZ

1L%’dBldiv Ref 5.88 dBm -4.123 dBm)|

-4.12 '1
-14.1 \ﬂ

241 K 2442 dbnfl

=341 \

3
o Wm#%mmw

641

741

841

Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts
< ]
N 1 f 2.480 071 GHz -4.123 dBm
2 N 1 f 2.483515 GHz -47.238 dBm
3 N 1 f 2.484 019 GHz -48.726 dBm
4
5
6
7
8
9
10
11
12
MSG |STATUS‘
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5. NUMBER OF HOPPING CHANNEL
5.1 APPLIED PROCEDURES / LIMIT

FCC Part 15.247,Subpart C
. o FrequencyRange
Section Test Item Limit Result
(MH2)
15.247 Number of Hopping S )
(@)(1) i) Channel 215 2400-2483.5 PASS
Spectrum Parameters Setting
Attenuation Auto
Span Frequency > Operating FrequencyRange
RB 100KHz
VB 100KHz
Detector Peak
Trace Max Hold
Sweep Time Auto

5.2 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below,
b. Spectrum Setting : RBW= 100KHz, VBW=100KHz, Sweep time = Auto.

5.3 TEST SETUP

EUT SPECTRUM
ANALYZER

5.4 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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5.5 TEST RESULTS

Temperature: 25C Relative Humidity: |60%
Pressure: 1015 hPa Test Voltage: DC 3.7V
Test Mode: Hopping Mode

Number of Hopping Channel 79

Hopping channel

=20

a0

a0

(dBm)

-50

-0

B}

-80

a0
2400 24100 24200 24300 24400 2450.0 2450.0 2470.0 2480 02483500
(MHZ)
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6. AVERAGE TIME OF OCCUPANCY
6.1 APPLIED PROCEDURES / LIMIT

FCC Part 15.247,Subpart C

' - FrequencyRange
Section Test Item Limit Result
(MHz)
15.247 Average Time
(a)(2)(iii) of Occupancy 0.4sec 2400-2483.5 PASS

6.2 TEST PROCEDURE

—.JQ 4 ® 20 T O

. The transmitter output (antenna port) was connected to the spectrum analyzer

. Set RBW =1MHz/VBW =3MHz.

. Use a video trigger with the trigger level set to enable triggering only on full pulses.
. Sweep Time is more than once pulse time.

Set the center frequency on any frequency would be measure and set the frequency span to

* Zzero span.

. Measure the maximum time duration of one single pulse.
. Set the EUT for DH5, DH3 and DH1 packet transmitting.
. Measure the maximum time duration of one single pulse.

DH5 Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time
slots RX, 1 time slot TX). Sothe dwell time is the time duration of the pulse times 3.37 x 31.6
= 106.6 within 31.6 seconds.

i. DH3 Packet permit maximum 1600/ 79/ 4 = 5.06 hops per second in each channel (3 time

slots RX, 1 time slot TX). Sothe dwell time is the time duration of the pulse times 5.06 x 31.6 =
160 within 31.6 seconds.

. DH1 Packet permit maximum 1600/ 79 /2 = 10.12 hops per second in each channel (1 time

slot RX, 1 time slot TX). So the dwell time is the time duration of the pulse times 10.12 x 31.6 =
320 within 31.6 seconds.

6.3 TEST SETUP

EUT SPECTRUM
ANALYZER

6.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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6.5 TEST RESULTS

Temperature: 25C Relative Humidity: |50%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: GFSK(1Mbps)-DH1/DH3/DH5
Data Packet Frequency Pulse Duration(ms) Dwell Time(s) Limits(s)
DH1 2441 MHz 0.370 0.118 0.4
DH3 2441 MHz 1.630 0.261 0.4
DH5 2441 MHz 2.880 0.307 0.4




(dBm)

(dBm)

(dBm)

-20

-20

-40

-s0

-B0

=10

-80

=20

-30

-40

=10

-80

-20

-30

-40

-s0

-60

=70

-80
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CH39-DH1

Report No.: STS17

Line1 :0.43ms
Line2 .0&1ms
Pulze Width :0 37 ms

bl

(ms)

CH39-DH3

10 1120

Linet :0.84ms
Line2 :247ms

Pulze Width 1 .53ms

e el

(ms)

CH39-DH5

20

30 3120

Linet :0.60ms
Line2 . 3.48ms

Pulze Width 2 B6ms|

il

20
{ms)

4.000
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Temperature: 25C Relative Humidity: |50%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: T/4-DQPSK(2Mbps) —2DH1/2DH3/2DH5
Data Packet Frequency Pulse Duration(ms) | Dwell Time(s) Limits(s)
2DH1 2441 MHz 0.380 0.122 0.4
2DH3 2441 MHz 1.630 0.261 0.4
2DH5 2441 MHz 2.880 0.307 0.4
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(dBm)
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CH39-2DH1

Report No.: STS1705147F01

Lingt :0423ms
Line2 .0&1ms
Pulze Width :0 38ms

il

——

(ms)

CH39-2DH3

10 1120

Linet - 0.81me
Line2 :247ms
Pulze Width 1 .53ms

(ms)

CH39-2DH5

20

30 3120

Lingt 0.60ms
Line2 . 3.48ms
Pulze Width 2 B6ms|

-

20
{ms)

4.000
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Temperature: 25C Relative Humidity: |50%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: 8DPSK(3Mbps) —3DH1/3DH3/3DH5
Data Packet Frequency Pulse Duration(ms) Dwell Time(s) Limits(s)
3DH1 2441 MHz 0.380 0.122 0.4
3DH3 2441 MHz 1.630 0.261 0.4
3DH5 2441 MHz 2.890 0.308 0.4
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CH39-3DH1

Report No.: STS1705147F01

Linet :0.43ms
Linez :0.81ms
Pulse Wit :0.38ms

—
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CH39-3DH3

10 1120

Linet - 0.81me
Line2 :247ms
Pulze Width 1 .53ms
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Line2 . 3.49ms
Pulze Width 2 8ams|

—

20
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7. HOPPING CHANNEL SEPARATION MEASUREMEN

7.1 APPLIED PROCEDURES / LIMIT
Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 20 dB bandwidth of the hopping channel,
whichever is greater.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > 20 dB Bandwidth or Channel Separation
RB 30 kHz (20dB Bandwidth) / 30 kHz (Channel Separation)
VB 100 kHz (20dB Bandwidth) / 100 kHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto

7.2 TEST PROCEDURE
a. The transmitter output (antenna port) was connected to the spectrum analyser in peak hold
mode.
b. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for 20
dB bandwidth measurement.
c. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for
channel separation measurement.

7.3 TEST SETUP

ol } ]

Spectrum Analayzer EUT

7.4 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.



7.5 TEST RESULTS
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Report No.: STS1705147F01

Temperature: 25C Relative Humidity: |50%

Pressure: 1012 hPa Test Voltage: DC 3.7V

Test Mode: CHO0O0 / CH39 / CH78 (GFSK(1Mbps) Mode)
Frequency ch. ?&pHazr)ation Limit Result
2402 MHz 1.000 0.863 Complies
2441 MHz 0.995 0.857 Complies
2480 MHz 1.000 0.857 Complies

For GFSK: Ch. Separation Limits: > 20dB bandwidth

CHOO -1Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SENSE:INT| ALIGN AUTO 01:54:41 PM May 27, 2017 F
Center Freq 2.402500000 GHz | Avg Type: Log-Pwr TReCE[L 356 requency
PNO: Wide ) Trig: Free Run TV ‘
IFGain:Low #Atten: 30 dB CET|F FPP PP
Auto Tune,
Ref Offset0.5 dB Mkr2 2.402 830 GHz|
10 dBidiv__ Ref 4.80 dBm -5.047 dBm
HiLog 7 Dz
o Center F
e ] enter Freq||
-152 T~ A\x1 /J’V L 2.402500000 GHz
-282 ,‘K{___, \’\f\ﬂ
-35.2
r “\‘/\ StartFreqff
452 oo s

2.401000000 GHz

Stop Freq||

2.404000000 GHz

Center 2.402500 GHz
|#Res BW 30 kHz

#YBW 100 kHz

Span 3.000 MHz
Sweep 3.20 ms (601 pts)

CF Step
300.000 kHz,

1 f
N 1 f

L T — e C O
2.401 830 GHz
2402830 GHz

-5.135 dBm
£5.047 dBm

FUNCTION WADTH FUMCTION WaLUE

Auto

Man

Freq Offset
0 Hz|

STATUS
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CH39 -1Mbps

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE:INT) ALIGN AUTO 01:59:23 PM May 27, 2017

Center Freq 2.441500000 GHz |T : Free R Avg Type: Log-Pwr maiiﬂlgﬁlalﬁ‘ Frequency
PNO: Wids rig: Free Run
IFGain:Llufu‘:) #Atten: 30 dB CET|P PPPPP

Auto Tune|
Ref Offset 0.5 dB Mkr2 2.441 825 GHz

10 dBidiv  Ref 4.96 dBm -5.549 dBm
liLog 1 DZ
-5.04 Center F
WA S i enter Freq||
150 = = e 2441500000 GHz|
250 Fat. L\’\ n/“"f ““\n
350 /‘/JJ M“’\_
e p«H L\/\ StartFreqj
. T T 2440000000 GHz
-65.0
750 Stop Freq|
w0 2443000000 GHz|
Center 2.441500 GHz Span 3.000 MHz
[#Res BW 30 KkHz #VBW 100 kHz Sweep 3.20 ms (601 pts) mggjgﬁﬂ
< 1 v ] Auto Man
1N 1 f 2.440 830 GHz 4.942 dBm
N1 2.441 825 GHz 5549 dBm
3 Freq Offset
5 0Hz
8
7
3
9
10
1
12
MSG STATUS
CH78 -1Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SENSE:INT| ALIGN AUTO 0. 29 PM May 27, 2017 F
Center Freq 2.479500000 GHz |_r o Free R Avg Type: Log-Pwr riiiiplgﬁlglﬁ‘ requency
PNO: Wide rig: Free Run
IFGain:an(:) #Atten: 30 dB cETP PPPPP

Mkr2 2.479 830 GHz Auto Tune|

Ref Offset 0.5 dB
10 dBidiv. Ref 5.41 dBm -4.294 dBm
fLog 1 Dz
e JH A Center Freq||
146 m’.\ Fa ay
N/_,r L\n\ ,.\/-/J o ‘H——\ 2.479500000 GHz
<246
346 f/ﬂ
YTy S A StartFreq(|
Sl s 2.478000000 GHz|
-546
-64.6
TAE Stop Freq|
A6 2.481000000 GHz|
Center 2.479500 GHz Span 3.000 MHz CF Step
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 KHz
- [ X [ v | FONCTON | FUNCTONWIDIH] _ FURCTIONvaUE NI Man
1 N 1 f 2.478 830 GHz -4.295 dBm
N 1 f 2.479 830 GHz -4.294 dBm
3 Freq Offset
5 OHz
6
7
8
9
10
11
12

MSG STATUS
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Temperature: 25C Relative Humidity: |50%

Pressure: 1012 hPa Test Voltage: DC 3.7V

Test Mode: CHOO0 / CH39 / CH78 (11/4-DQPSK(2Mbps) Mode)
Frequency ch. ?IslpHir)ation Limit Result
2402 MHz 1.000 0.855 Complies
2441 MHz 1.000 0.855 Complies
2480 MHz 1.000 0.856 Complies

For 1/4-DQPSK(2Mbps): Ch. Separation Limits: > two-thirds 20dB bandwidth

CHOO -2Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE:INT] ALIGNAUTO 02:13:12 PM May 27, 2017 Fi
Center Freq 2.402500000 GHz | Avg Type: Log-Pwr TReGE[T 55 6 requency
PNO: Wide (50 Trig: Free Run T “ 1 -
IFGain:Low ~ #Atten: 30 dB cerfP PPPPP
Rof Offest05 dB Mkr2 2.402 830 GHz|| ~ AuteTune
10 dBidiv  Ref 2.76 dBm -6.771 dBm
fLog 1 Dz
7.24 Center Fre
72 DA Saash I WD Asaa iAW 2.402500000 GHqI
WV UV R \ . 2
272 TAY t[/ At
-372 /
_472 Il N StartFreq|
K ¥ 2.401000000 GHz
7.2
7.2
7.2 Stop Freq(|
w72 2.404000000 GHz|
Center 2.402500 GHz Span 3.000 MHz CF st
ep
|#Res BW 30 kHz #V/BW 100 kHz Sweep 3.20 ms (601 pts) 300000 kHz
[MKRIMEDE[TRE[SCLL %X [ v ] _FUNCTION ] FUNCTIINWIDTH FUNCTION VALUE Auto Man
1 N 1 f 2.401 830 GHz 5.845 dBm
N 1 f 2.402 830 GHz £.771 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
11
12
MSG STATUS




Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE:INT] ALIGNAUTO 02:22:01 PM May 27, 2017
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CH39 -2Mbps

Report No.: STS17

Center Freq 2.441500000 GHz | Avg Type: Log-Pwr TRACE[L - 345 6 Frequency
PNO: Wide Trig: Free Run T ‘w 1 -
IFGain:Low #Atten: 30 dB cer|P PPPPP
Ref Offoet 05 dB MKkr2 2.441 830 GHZ Auto Tune
10 dBidiv _ Ref 3.45 dBm -6.479 dBm
liLog 1 |’2
B j\' A Center Freq||
e AN i TN Fay AN
Y </ e 2.441500000 GHz
e N4 N
-36.6 ff ‘\‘
eh b StartFreq(|
s et 7 2.440000000 GHz
666
TBE Stop Freq(|
865 2.443000000 GHz
Center 2.441500 GHz Span 3.000 MHz CFstep
|#Res BW 30 kHz #VYBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 KHz
[ x| C Auto Man
f 2.440 830 GHz 6.553 dBm
f 2.441 830 GHz £.479 dBm
Freq Offset
0Hz
MSG STATUS
CH78 -2Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q SENSE:INT] ALIGNAUTO 02:25:02 PM May 27, 2017 F
Center Freq 2.479500000 GHz | Avg Type: Log-Pwr TRACE[T5 456 requency
PHO: Wide 5 Trig: Free Run T ‘ -
IFGain:Low — #Atten: 30 dB berlP PRP PP
Rof Offsot 05 dB MKkr2 2.479 830 GHZ] Auto Tune
10 dBidiv Ref 4.22 dBm -5.775 dBm
fLog 1 l’z
=78 J,\f Ay Center Freq(|
56 i ik T ~7 J\\w’\ 2.479500000 GHz
e v 7
-35.8 [[ \\
en A StartFreq(|
55.3 == i 2.478000000 GHz,
-B5.8
758 Stop Freq(|
A58 2.481000000 GHz
Center 2.479500 GHz Span 3.000 MHz CF Step
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 Kz
[ X T v [ FNCTon | FUNCTOuwDiR] rncriowvee | OO Man
2.478 830 GHz 5.786 dBm
2.479 830 GHz 5.775 dBm
Freq Offset

0Hz

STATUS
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Temperature: 25C Relative Humidity: |50%

Pressure: 1012 hPa Test Voltage: DC 3.7V

Test Mode: CHOO0 / CH39 / CH78 (8DPSK(3Mbps)Mode)
Frequency ch. ?IslpHir)ation Limit Result
2402 MHz 1.000 0.852 Complies
2441 MHz 1.000 0.851 Complies
2480 MHz 1.000 0.851 Complies

For 8DPSK(3Mbps):Ch. Separation Limits: > two-thirds 20dB bandwidth
CHOO0 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RF

ALIGN AUTO

02:33:30 PM May 27, 2017

879

Center Freq 2.402500000 GHz | Avg Type: Log-Pwr TReGE[T 55 6 Frequency
PNO: Wide Trig: Free Run ™ “ ] ]
IFGain:Low #Atten: 30 dB ceT|P PPPP P
Ref Offset 05 dB Mkr2 2.402 830 GHZ] Auto Tune
10 dBidiv.~ Ref 2.13 dBm -8.042 dBm
jiLog 7
I’Z
- Center Fre
o \f\""ﬂ T 2.402500000 GHz
279 N
79 fﬂ \\
479 il SN StartFreq(|
2.401000000 GHz|
57.9
579
779 Stop Freq(|

2.404000000 GHz

Center 2.402500 GHz
|#Res BW 30 kHz

#V/BW 100 kHz

Span 3.000
Sweep 3.20 ms (601

MHz

pts) CF Step

1

1T f
1 f

[ I N S T

2401830 GHz
2.402830 GHz

-7.836 dBm
-8.042 dBm

FUNCTION FUNCTION WIDTH FUNCTION YALU

300.000 kHz

IE Auto Man

Freq Offset
0Hz

STATUS
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CH39 -3Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE:IMNT] ALIGNAUTO 02:36:03PMMay27,2017 [
Center Freq 2.441500000 GHz | Avg Type: Log-Pwr wac[ 5| Frequency
PNO: Wide Trig: Free Run T ‘w 1 -
IFGain:Low #Atten: 30 dB cer|P PPPPP
Auto Tune,
Ref Offset 0.5 dB Mkr2 2.441 830 GHz
10 dBidiv__ Ref 1.75 dBm -7.955 dBm
liLog 1 DZ
A J\, oymra v Center Freq(f
-18.3 Aer] Al 2.441500000 GH
o = o . Z
s ol \n
-38.3 fr \\L
PP ] StartFreq(|
2.440000000 GHz|
583
683
78.3 Stop Freq(|
883 2.443000000 GHz|
Center 2.441500 GHz Span 3.000 MHz CFstep
|#Res BW 30 kHz #VYBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 KHz
X ] C Auto Man
f 2.440 830 GHz 8.021 dBm
f 2.441 830 GHz -7.955 dBm
Freq Offset
0Hz
MSG STATUS
CH78 -3Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q SENSE:INT] ALIGNAUTO 02:28:43 PM May 27, 2017 Fi
Center Freq 2.479500000 GHz | Avg Type: Log-Pur TRACE[ 25456 requency
PHO: Wide (0 Trig: Free Run T ‘ -
IFGain:Low — #Atten: 30 dB verlP PPPPP
Auto Tune
Ref Offset 0.5 dB Mkr2 2.479 830 GHz
10 dBidiv  Ref 2.98 dBm -7.018 dBm
fLog 1 l’z
e // M’\ W\/\f\ Center Freq||
470 — — - v ~1\ 2.479500000 GHz,
270 -
70 {f \x
N e o StartFreq||
N R 2.478000000 GHz
57.0
E7.0
77.0 Stop Freq(|
70 2.481000000 GHz,
Center 2.479500 GHz Span 3.000 MHz CF Step
|#Res BW 30 kHz #V/BW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
[ x [ v | FuncTion ] ONWIDTH FUNCTION VALUE Auto Man
2.478 830 GHz -7.008 dBm
2.479 830 GHz 7.018 dBm
Freq Offset

0Hz

STATUS
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8. BANDWIDTH TEST
8.1 APPLIED PROCEDURES / LIMIT

FCC Part15 15.247,Subpart C
) o FrequencyRange
Section Test Item Limit Result
(MH2z)
15.247 _ ,
Bandwidth (20dB bandwidth) 2400-2483.5 PASS
(@)(1)
Spectrum Parameter Setting
Attenuation Auto
Span Frequency > Measurement Bandwidth or Channel Separation
RB 30 kHz (20dB Bandwidth) / 30 kHz (Channel Separation)
VB 100 kHz (20dB Bandwidth) / 100 kHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto

8.2 TEST PROCEDURE
a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below,
b. Spectrum Setting : RBW= 30KHz, VBW=100KHz, Sweep time = Auto.

8.3 TEST SETUP

EUT SPECTRUM
ANALYZER

8.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.



8.5 TEST RESULTS
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Report No.: STS1705147F01

Temperature: 25C Relative Humidity: |50%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: GFSK(1Mbps)CHO00 / CH39/ C78
Frequency 20dB Bandwidth Result
(MHz)
2402 MHz 0.863 PASS
2441 MHz 0.857 PASS
2480 MHz 0.857 PASS
CHOO -1Mbps

Agilent Spectrum Analyzer - Occupied BW

SENSE:INT| ALIGN AUTO

01:46:34 PM May 27, 201

Center Freq: 2.402000000 GHz

Radio Std: Nene

Center Freq 2.402000000 GHz | !
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 15.00 dBm
fLog
5.00
.5.00
-15.0
250
-35.0
-45.0
-55.0
-55.0
.75.0
Center 2.402 GHz Span 2 MHz
|#Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
844.58 kHz
Transmit Freq Error -16.092 kHz OBW Power 99.00 %
x dB Bandwidth 862.8 kHz x dB -20.00 dB
IMSG STATUS




Agilent Spectrum Analyzer - Occupied BW.
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CH39 -1Mbps

Report No.: STS1705

RL RF 50 0 AC SEMNSE:INT] ALIGHN AUTO 01:55:29 PM May 27,201
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 15.00 dBm
HILog
500
-5.00
15,0
-25.0
3.0
-45.0 fr— —
5.0
-65.0
-75.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
839.29 kHz
Transmit Freq Error -15.545 kHz OBW Power 99.00 %
x dB Bandwidth 856.8 kHz x dB -20.00 dB
MSG |STATU5‘

CH78 -1Mbps

Agilent Spectrum Analyzer - Occupied BW.

RF S0Q  AC

SEMNSE:IMT]

ALIGW AUTO

02:00:14 Pk May 27,201

Center Freq 2.480000000 GHz |

#IFGain:Low

Center Freq: 2.480000000 GHz
Trig: Free Run
#Atten: 30 dB

Avg[Hold:> 10110

Radio Std: None

Radio Device: BTS

Ref Offset 0.5 dB

10 dBldiv Ref 15.00 dBm

HiLog
5.00

-5.00

-15.0

-25.0

-35.0

-45.0

-55.0

-65.0

-75.0

Center 2.48 GHz
Res BW 30 kHz

#BW 100 kHz

Span 2 MHz
Sweep 2.733 ms]

Occupied Bandwidth

839.27 kHz
Transmit Freq Error -15.682 kHz
x dB Bandwidth 856.9 kHz

OBW Power
x dB

-20.00 dB

99.00 %

MSG

|STATUS ‘
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Temperature: 25C Relative Humidity: |50%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: T/4-DQPSK(2Mbps)CHO00 / CH39 / C78
Frequency 20dB Bandwidth(MHZz) Result
2402 MHz 1.282 PASS
2441 MHz 1.283 PASS
2480 MHz 1.284 PASS
CHOO0 -2Mbps

Agilent Spectrum Analyzer - Occupied BW.

SEMNSE:INT| ALIGHN AUTO

02:08:23 Pk May 27,201

Center Freq: 2.402000000 GHz

Radio Std: None

Center Freq 2.402000000 GHz | :
Trig: Free Run Avg|Held:>10M10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 15.00 dBm
HiLog
5.00
-5.00
-15.0
-25.0
-35.0
-45.0
-55.0
-65.0
-75.0
Center 2.402 GHz Span 2 MHz
|#Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
1.1375 MHz
Transmit Freq Error -3.224 kHz OBW Power 99.00 %
x dB Bandwidth 1.282 MHz x dB -20.00 dB
MSG ISTATUS
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CH39 -2Mbps

Agilent Spectrum Analyzer - Occupied BW.

RL RF S0Q  AC SENSE:INT]| ALIGN AUTO 02:19:55 PM May 27, 201
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.5 dB
10 dBidiv Ref 15.00 dBm
HiLog
500

-65.0

-75.0

Center 2.441 GHz Span 2 MHz
|#Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth
1.1413 MHz

Transmit Freq Error 549 Hz OBW Power 99.00 %
x dB Bandwidth 1.283 MHz x dB -20.00 dB

MSG STATUS

CH78 -2Mbps

Agilent Spectrum Analyzer - Occupied BW
RF

Center Freq 2.480000000 GHz

ALIGN AT 02:22:49 PM May 27, 201
| Center Freq: 2.480000000 GHz Radio Std: Nene
Trig: Free Run Avg|Held>10/10
HIFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 05 dB
10 dBidiv Ref 15.00 dBm
fLog

500

-5.00

-15.0

-25.0

-35.0

-45.0

-55.0

-65.0

-75.0

Center 2.48 GHz Span 2 MHz
|#Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth
1.1436 MHz

Transmit Freq Error 2.167 kHz OBW Power 99.00 %
x dB Bandwidth 1.284 MHz x dB -20.00 dB

MSG STATUS
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Report No.: STS1705147F01

Temperature: 25C Relative Humidity: |50%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: 8DPSK(3Mbps)CHOO / CH39 / CH78
Frequency 20dB Bandwidth Result
(MH2)
2402 MHz 1.278 PASS
2441 MHz 1.276 PASS
2480 MHz 1.277 PASS
CHOO0 -3Mbps

Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC

SEMSE:INT] ALIGN AUTO

02:25:54 PM May 27,201

Center Freq 2.402000000 GHz

#IFGain:Low

Center Freq: 2.402000000 GHz
Trig: Free Run Avg|Held:>10/10
#Atten: 30 dB

Radio Std: None

Radio Device: BTS

Ref Offset 0.5 dB

10 dBldiv Ref 15.00 dBm

HiLog
500

-5.00

-15.0

-25.0

-35.0

Center 2.402 GHz
|#Res BW 30 kHz

#BW 100 kHz

Span 2 MHz
Sweep 2.733 ms|

Occupied Bandwidth

MSG

1.1269 MHz
Transmit Freq Error -10.620 kHz OBW Power 99.00 %
x dB Bandwidth 1.278 MHz x dB -20.00 dB

STATUS
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CH39 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  AC SENSE:INT| ALIGN AUTO 02:34:18 PM May 27, 201
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Held:>10M10
HFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.5 dB

10 dBidiv Ref 15.00 dBm
HiLog

5.00

-5.00

-15.0

-25.0

-32.0

-46.0

-55.0

-65.0

-75.0

Center 2.441 GHz Span 2 MHz
|#Res BW 30 kHz #VBW 100 kHz Sweep 2.733 mg

Occupied Bandwidth
1.1221 MHz

Transmit Freq Error -10.248 kHz OBW Power 99.00 %
x dB Bandwidth 1.276 MHz x dB -20.00 dB

STATUS

CH78 -3Mbps

Agilent Spectrum Analyzer - Occupied BW.

RL RE S0Q  AC SENSE:INT]| ALIGN AUTO 03:22:44 PM May 27, 201
[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio 5td: None
oo Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 15.00 dBm
HiLog
5.00
-5.00
-15.0
-26.0
-35.0
-45.0
-55.0
-65.0
-75.0
Center 2.48 GHz Span 2 MHz
|#Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
1.1220 MHz
Transmit Freq Error -9.549 kHz OBW Power 99.00 %
x dB Bandwidth 1.277 MHz x dB -20.00 dB

STATUS
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9. OUTPUT POWER TEST
9.1 APPLIED PROCEDURES / LIMIT

FCC Part 15.247,Subpart C

. o FrequencyRange
Section Test Item Limit Result
(MH2z)

1 W or 0.125W

15.247 Output

(@)(1)&(b)(1) Power if channel separation > 2400-2483.5 PASS

2/3 bandwidthprovided
thesystems operatewith an
output power no greater
than125 mW(20.96dBm)

9.2 TEST PROCEDURE
a. The EUT was directly connected to the Power Sensor&PC

9.3 TEST SETUP

EUT Power Sensor

9.4 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.



9.5 TEST RESULTS
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Report No.: STS1705147F01

Temperature: 25C Relative Humidity: |60%
Pressure: 1012 hPa Test Voltage: DC 3.7V
GFSK(1Mbps)
Frequency Conducted Output Power LIMIT
Test Channel
(MHz) Peak (dBm) AVG (dBm) dBm
CHO00 2402 -2.12 -6.11 30
CH39 2441 -2.09 -6.08 30
CH78 2480 -2.03 -6.04 30
Note:the channel separation > bandwidth
m/4QPSK(2Mbps)
Frequency Conducted Output Power LIMIT
Test Channel
(MHz) Peak (dBm) AVG (dBm) dBm
CHOO 2402 -3.59 -7.58 20.96
CH39 2441 -3.52 -7.49 20.96
CH78 2480 -3.45 -7.42 20.96
Note:the channel separation >2/3 bandwidth
8DPSK(3Mbps)
Frequency Conducted Output Power LIMIT
Test Channel
(MHz) Peak (dBm) AVG (dBm) dBm
CHOO 2402 -3.63 -7.61 20.96
CH39 2441 -3.58 -7.56 20.96
CH78 2480 -3.51 -7.50 20.96

Note:the channel separation >2/3 bandwidth
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10. ANTENNA REQUIREMENT

10.1 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.

10.2 EUT ANTENNA
The EUT antenna is PCB Antenna. It comply with the standard requirement.
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APPENDIX-PHOTOS OF TEST SETUP

Radiated Measurement Photos

R |
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Conducted Measurement Photos




