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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:

FCC Partl15 (15.247) , Subpart C
SstanQard Test Item Judgment Remark
ection

15.207 Conducted Emission PASS
15.247 (a)(2) 6dB Bandwidth PASS
15.247 (b) Peak Output Power PASS
15.247 (c) Radiated Spurious Emission PASS
15.247 (d) Power Spectral Density PASS
15.205 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 STS Test Services Co., Ltd.

Add. : 1/F, Building 2, Zhuoke Science Park, Chongqing Road, Fuyong, Baoan District,
Shenzhen, China.

FCC Registration No.: 842334; IC Registration No.: 12108A-1

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) 14.68dB

5 All emissions,radiated(>1G) 14.89dB

6 Temperature +0.5°C

7 Humidity 2%

1/F, Building B, Zhuoke Science Park, Chongqging Road, Fuyong, Bao'an District, Shenzhen,China
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2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF EUT

Equipment Transmitter

Trade Name HUHD

Model Name HW-399M

Serial Model HW-398M, HW-939M, HW-933M

Model Difference All the same except for the model name.
The EUT is a wireless transmitter
Operation 2405~2478 MHz
Frequency:

Modulation Type: |GFSK
Number Of Channel|74

Product Description

Antenna Please see Note 3.
Designation:
Antenna Gain (dBi) |0 dbi

Channel List Please refer to the Note 2.

Power DC5V by USB Port

Hardware version number N/A

Software versioning number | N/A

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.

1/F, Building B, Zhuoke Science Park, Chongqging Road, Fuyong, Bao'an District, Shenzhen,China
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2.
Frequency Band
2.405~2478MHZ Channel esEE Channel ey
Channel G IETEY Number Number
Number
0 2405MHZ 26 2431MHZ 52 2457TMHZ
1 2406MHZ 27 2432MHZ 53 2458MHZ
2 2407MHZ 28 2433MHZ 54 2459MHZ
3 2408MHZ 29 2434MHZ 55 2460MHZ
4 2409MHZ 30 2435MHZ 56 2461MHZ
5 2410MHZ 31 2436MHZ 57 2462MHZ
6 2411MHZ 32 2437MHZ 58 2463MHZ
7 2412MHZ 33 2438MHZ 59 2464MHZ
8 2413MHZ 34 2439MHZ 60 2465MHZ
9 2414MHZ 35 2440MHZ 61 2466MHZ
10 2415MHZ 36 2441MHZ 62 2467MHZ
11 2416MHZ 37 2442MHZ 63 2468MHZ
12 2417TMHZ 38 2443MHZ 64 2469MHZ
13 2418MHZ 39 2444 MHZ 65 2470MHZ
14 2419MHZ 40 2445MHZ 66 2471MHZ
15 2420MHZ 41 2446MHZ 67 2472MHZ
16 2421MHZ 42 2447TMHZ 68 2473MHZ
17 2422MHZ 43 2448MHZ 69 2474MHZ
18 2423MHZ 44 2449MHZ 70 2475MHZ
19 2424MHZ 45 2450MHZ 71 2476MHZ
20 2425MHZ 46 2451MHZ 72 2477 MHZ
21 2426MHZ 47 2452MHZ 73 2478 MHZ
22 2427TMHZ 48 2453MHZ
23 2428MHZ 49 2454MHZ
24 2429MHZ 50 2455MHZ
25 2430MHZ 51 2456 MHZ
> Table for Filed Antenna
Ant Brand Model Name Antenna Type |Connector| Gain (dBi) NOTE
A N/A N/A Chip Antenna N/A 0 N/A
1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
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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.

Pretest Mode Description
Mode 1 TX CHO/CH32/CH73
Mode 2 Keeping TX mode

For Conducted Emission

Final Test Mode Description

Mode 2 Keeping TX mode

For Radiated Emission

Final Test Mode Description
Mode 1 TX CHO/CH32/CH73
Mode 2 Keeping TX mode
Note:

(1) The measurements are performed at the highest, middle, lowest available channels.
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2.3 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Radiated Spurious EmissionTest

Configure 1: (Mode 2)

PC

EUT

Configure 2: (Mode 1)

EUT Control box

PC

Conducted Emission Test

EUT

PC
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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.

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

1 Transmitter HUHD HW-399M N/A EUT

2 PC N/A A1465 NA | e
Item | Shielded Type | Ferrite Core Length Note

1 USB Cable 80 NO

Note:
(1)  The support equipment was authorized by Declaration of Confirmation.
(2)

For detachable type 1/0 cable should be specified the length in cm in T Length ; column
(3)

“YES” is means “shielded” “with core”; “NO” is means “unshielded” “
(4) N/A means not applicable.

without core”.
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2.5 EQUIPMENTS LIST FOR ALL TEST ITEMS

Radiation Test equipment

E;j?[:?moefnt Manufacturer Type No. Serial No. caIiIE)?::ion Calibrated until
i‘;‘;‘l’;rzue”r‘ Agilent E4407B MY50140340 | 2014.10.25 | 2015.10.24
Test Receiver R&S ESCI 101427 2014.10.25 | 2015.10.24
Bilog Antenna TESEQ CBL6111D 34678 2014.10.27 | 2015.10.26
50%\3?;’“"’“ Anritsu MP59B 6200264416 | 2014.06.06 | 2015.06.06
Horn Antenna R&S 9120D 152265 2014.10.27 | 2015.10.26
Hom Ant  |Schwarzbeck BBHA 9170 9170-181 | 2014.07.06 | 2015.07.05
Amplifier EM EM-30180 060538 2014.12.22 | 2015.12.21
Loop Antenna ARA PLA-1030/B 1029 2014.06.08 | 2015.06.07
Power Meter Anritsu ML2495A 1204003 | 2014.10.25 | 2015.10.24
Power Sensor Anritsu MA2411B 100309 2014.10.25 | 2015.10.24

Conduction Test equipment

Kind of Equipment |Manufacturer| Type No. Serial No. |Last calibration CaILijl:]rt?Ited
Test Receiver R&S 102086 102086 2014.10.25 | 2015.10.24
LISN R&S ENV216 101242 2014.10.25 | 2015.10.24
LISN EMCO 3810/2NM | 000-23625 | 2014.10.25 | 2015.10.24
50Q Coaxial Switch Anritsu MP59B 6200264417 2014.06.06 2015.06.06
Pass:;’fogg'tage R&S ESH2-Z3 100196 2014.06.06 | 2015.06.06
Absorbing clamp R&S MDS-21 100668 2014.10.27 | 2015.10.26

1/F, Building B, Zhuoke Science Park, Chongqging Road, Fuyong, Bao'an District, Shenzhen,China

Shenzhen STS Test SerV|Ces Co_‘ Ltd. 4Tel:0?55-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com



L Page 12 of 53 Report No.. STS1502025F01

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
15.247&207(a) limit in the table below has to be followed.

Class B (dBuV)
FREQUENCY (MHz) Standard
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 * CISPR
0.50-5.0 56.00 46.00 CISPR
5.0-30.0 60.00 50.00 CISPR
0.15-0.5 66 - 56 * 56 - 46 * FCC
0.50 -5.0 56.00 46.00 FCC
5.0 -30.0 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 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz

IF Bandwidth 9 kHz

1/F, Building B, Zhuoke Science Park, Chongqging Road, Fuyong, Bao'an District, Shenzhen,China
Shenzhen STS Test Services Co. , Ltd. Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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3.2 TEST PROCEDURE

a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected
to PC which 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. /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.

3.3 TEST SETUP
/ Vertical Reference
Ground Plane /TestReceiver
—~—— —]
o O O O©
40cm °3°°

EUT o
|

80cm
|LISN h
[ ] [ |

N T

\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

3.4 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.

1/F, Building B, Zhuoke Science Park, Chongqging Road, Fuyong, Bao'an District, Shenzhen,China
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3.5 TEST RESULTS

Line Conducted Emission Test Line 1-L
80.0 dBuY

Limit: —
AVG: —_—

peak

\\, f'w- AVG

-20
0.150 05 (MHz2) 5 30.000
Site: Conduction Phase: L1 Temperature: 26
Limit: FCC Class B Conduction(QP) Power. AC 120V/60Hz Humidity: 60 %
EUT: Transmitter
M/N: HW-399M
Mode:Mode 2
Note:
Reading_Level Correct Measurement Limit Margin
No. (Efll'ig) (dBuV) Factor (dBuV) (dBuV) (dB) P/F Comment
Peak | QP [ Avec dB Pesk | aP | Ave | aP | Ave | aP | Ave
1 | 0.2460 |36.62 2289 10.27 |46.89 33.16|61.89|51.89|-15.00|-18.73| P
2 | 0.5060 [39.70 22.03| 10.39 |50.09 32.42|56.00 |46.00|-5.91 |-13.58| P
3 | 0.6419 |36.57 18.57| 10.33 [46.90 28.90(56.00 (46.00(-9.10 [-17.10[ P
4 | 0.9260 [25.48 15.86| 1040 |35.88 26.26 [56.00 (46.00 [-20.12(-19.74| P
5 | 1.8580 |31.50 21.29| 10.27 |41.77 31.56 |56.00 |46.00 |-14.23|-14.44| P
6 | 17.3580 | 28.01 14.47| 1013 |38.14 2460 (60.00 [50.00 [-21.86(-25.40[ P
1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
ShenZhen STS TeSt SerViceS CO., Ltd Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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Line Conducted Emission Test Line 2-N

80.0 dBu¥

Limit: —
AVG: —_

\ |
\*\ii i |

VWM %
30 M
Pyl
) Ly
WUM w peak
)JI/\J’UAVE
-20
0.150 05 (MHz) 5 30.000

Site: Conduction Phase: N Temperature: 26
Limit: FCC Class B Conduction(QP) Power: AC 120V/60Hz Humidity: 60 %

EUT. Transmitter
M/N:  HW-399M
Mode:Mode 2

Note:
Reading_Level Correct Measurement Limit Margin
No. (II:VII-TZI) (dBuV) Factor (dBuV) (dBuV) (dB) P/F Comment
Peak Qr AVG dB Peak QP AVG QP AVG QP AVG
1 | 0.2860 |37.70 16.58| 10.28 |47.98 26.86 |60.64 |50.64 |-12.66|-23.78] P
2 | 0.4780 |37.15 2473| 10.38 |47.53 35.13|56.37 |46.37 | -8.84 |-11.24] P
3 | 05140 |3823 2186| 1039 |4862 3225|5600|4600|-738|-1375] P
4 | 0.9500 |34.20 14351 10.39 |44.59 24.74156.00 |46.00 |-11.41]-21.26] P
5 | 1.1820 |32.40 1645 10.37 |42.77 26.82|56.00 |46.00 |-13.23]-19.18] P
6 | 17.3620 |28.59 1783 1013 |38.72 27.95 |60.00 |50.00 |-21.28|-22.04| P
1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
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4. RADIATED EMISSION MEASUREMENT

4.1 RADIATED EMISSION LIMITS

6dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on Part 15.247&205(a), then the Part15.247&209(a) limit in the
table below has to be followed.

LIMITS OF RADIATED EMISSION MEASUREMENT (Frequency Range 9kHz-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 (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).

Spectrum Parameter Setting
Attenuation Auto
Detector Peak

Start Frequency

1000 MHz(Peak/AV)

Stop Frequency

10th carrier harmonic(Peak/AV)

RB / VB (emission in restricted

RBW IMHz VBW 1MHz peak detector for PK value,
RMS detector for AV value

band)
Receiver Parameter Setting
Attenuation Auto

Start ~ Stop Frequency

9kHz~150kHz / RB 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RB 120kHz for QP

Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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4.2 TEST PROCEDURE

a. The measuring distance of at 3 m shall be used for measurements at frequency up to 1GHz.
For frequencies above 1GHz, any suitable measuring distance may be used.

. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
open area test site. The table was rotated 360 degrees to determine the position of the highest
radiation.

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

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

e. 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.

f. 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

(o

o

1/F, Building B, Zhuoke Science Park, Chongqging Road, Fuyong, Bao'an District, Shenzhen,China
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4.3 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

EUT am R
- — mplifier
3
|
spectruln
D'B|m Analyzer

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

R ——

Turntable !

Imtodm
Spectrum \\ EUTl .
| — - —
-7

- 7
Ground Plane
Coaxial Cable
1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
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(C) Radiated Emission Test-Up Frequency Above 1GHz

Turntable . 3m » I
\ EUT]
Spectrum
08l lmtodm / Analyzer
——— /
Ground Plane ; Coasial Cable

4.4 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.

1/F, Building B, Zhuoke Science Park, Chongqing Road, Fuyong, Bao'an District, Shenzhen,China
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4.5 TEST RESULTS

Below 30 MHz
EUT : Transmitter Model Name. : HW-399M
Temperature : 23 °C Relative Humidity : 50%
Pressure : 1010hPa Polarization : -
Test Voltage : DC 5V
Test Mode TX Mode
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
-- -- -- -- PASS
-- -- -- -- PASS
NOTE:

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

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

Limit line = specific limits(dBuv) + distance extrapolation factor.

1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
Shenzhen STS Test Services Co. o Tel: 0755-36886288 Fax:0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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Limit: —_—
Margin: —_

: *M

2 || |

30.000 17700 72400 37100 418.00 515.00 612.00 709.00 A06_00 1000.00 MHz
Site: site #1 Polarization: Horizontal Temperature: 26
Limit: FCC Class B 3M Radiation Power: Humidity: 60 %

EUT: Transmitter Distance: 3m
MM HW-399M
Mode: TX Low Channel
Note:
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector AQ ;?g;'f DLZ?!I; Comment
MH=z dBu' d8'm dBuvim dBuvim | dB cm degres

1 30.0000 | 29.72 -4.20 2552 40.00 |-14.48| peak
2 1302332 | 13.66 11.13 2479 4350 [F18.71| peak
3 3464833 | 1523 18.64 3387 46.00 |-1213] peak
4 | * | 4519500 | 15.68 20.61 36.29 46.00 [-971| peak
5 1415500 | B.88 15.21 2409 4350 |-19.41| peak
6 164.1833 | 8.96 15.07 2403 4350 [-19.47| peak

RESULT: PASS

1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
Shenzhen STS Test Services Co. , Ltd. Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com

T A s




Page 22 of 53 Report No.. STS1502025F01

RADIATED EMISSION TEST- (30MHZ-1GHZ)-LOW CHANNEL -VERTICAL

769 dBuV/m

Limit: —
Margin: —_
w_l—l
5
3§W

-3

30000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 0600 1000.00 MHz
Site:  site #1 Polarization: Vertical Temperature: 26
Limit: FCC Class B 3M Radiation Power: Humidity: 80 %
EUT: Transmitter Distance: 3m
M/N: HW-395M
Mode: TX Low Channel
MNote:

. o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu' dB8m dBulim dBuvim | dB cm degres

1| * | 30,0000 | 29.74 -4.20 2554 40.00 |-14.46| peak
2 93.0500 | 1673 279 19.52 4350 |-2398| peak
3 117.3000 | 14.74 552 20.26 4350 |-23.24| peak
4 131.6500 | 10.11 11.80 21.91 4350 |-21.59| peak
5 2854333 | 868 14.97 23.65 46.00 |-22.35| peak
] 561.8832 | 7.7 22.54 29.71 45.00 |-16.29| peak

RESULT: PASS
Note: 1. Factor=Antenna Factor+ Cable loss, Margin=Measurement-Limit.

2. The “Factor” valuecan be calculated automatically by software of measurement system.

1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
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RADIATED EMISSION TEST- (30MHZ-1GHZ)-MIDDLE CHANNEL-HORIZONTAL

769 dBu¥/im

Limit: —_—
Margin: —_—

.
Ty

a7 f % M
WB Lr“jﬁ

’ non0 127.00 72400 3z71.00 41800 515.00 612.00 709.00 A06_00 100000 MHz
Site: site #1 Polarization: Horizontal Temperature: 26
Limit: FCC Class B 3M Radiation Power: Humidity: 60 %
EUT: Transmitter Distance: 3m

M/N: HW-395M

Mede: TX Middle Channel

Mote:
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector Aﬂ::glr:f D—Lzl::e Comment

MHz dBu' dBfm dBu'im dBuVim | dB om degres

1 30.0000 | 3022 -4.20 26.02 4000 |-13.98| peak

2 130.2332 | 1766 11.13 2879 4350 |-14.71| peak

3 04 BBET | 2448 142 2500 43 50 |17 60| peak

4 3484832 | 1373 18.64 32.37 46.00 |-13.63| peak

5| * | 4519495 | 1418 | 2061 34.79 46.00 |-11.21| peak

6 14165500 | 12.88 16.21 28.09 4360 |-15.41| peak

RESULT: PASS

1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
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RADIATED EMISSION TEST- (30MHZ-1GHZ)- MIDDLE CHANNEL -VERTICAL

769 dBuVSim

Lirmit: —_—
Margin: —_

-3
30.000  127.00 224.00 321.00 418.00 515.00 612.00 709.00 80600 100000 MHz
Site:  site #1 Polarization: Vertical Temperature: 26
Limit: FCC Class B 3M Radiation Power: Humidity: 60 %
EUT: Transmitter Distance: 3m

MM HW-299M
Mode: TX Middle Channel

MNote:
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬂfjgﬂf DLZE{I:?: Comment
MHz dBu'/ dBfm dBuim dBuvim | dB cm degree

1 30.0000 | 3024 -4.20 26.04 40.00 |-13.96]| peak

2 131.8499 | 12.11 11.80 2391 43 80 [-19.59) peak

3 333.9332 | 1003 17 67 27.70 46.00 |-18.30] peak

4 7263999 | 806 26.01 3407 46.00 [-11.93| peak

5 828.6332 | Te4 27.31 34.95 46.00 |-11.05| peak

6 [ * | 9579666 | T7.25 2992 arav 46.00 |-8.83 | peak

RESULT: PASS
Note: 1. Factor=Antenna Factor+ Cable loss, Margin=Measurement-Limit.

2. The “Factor” valuecan be calculated automatically by software of measurement system.

1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
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RADIATED EMISSION TEST- (30MHZ-1GHZ)-HIGH CHANNEL-HORIZONTAL

769 dBuY/ m

Limit: —_—
M argin: —

—
Pt
L

T

-3
30.000 127.00 22400 321.00 41800 51500 612 00 709.00 BOG.00 1000.000 MHz
Site: site #1 Paolarization: Horizontal Temperature: 26
Limit: FCC Class B 3M Radiation Power: Humidity: 60 %
EUT: Transmitter Distance: 3m
MIN: HW-399M
Mode: TX High Channel
Mote:
No. Mk Freq. |Reading| Factor |[Measurement| Limit | Over Detoctor Aﬂﬁ;ﬂf DLZ?:Q Comment
MHz dBu dB8/m dBu\/im dBuim | dB cm degres
1 130.2332 | 1766 11.13 2879 4350 |-14.71| peak
2 3484832 | 1273 18 64 337 46.00 [-14 63| peak
3 4519499 | 1218 | 2061 3279 46.00 |-13.21| peak
4 1641833 | 1146 15.07 2653 4350 |-16.97| peak
5| * | 200000 | 3222 -4.20 28.02 40.00 |-11.98( peak
G 826.6331 6.55 27.31 3386 46.00 |-12.14| peak

RESULT: PASS

1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
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RADIATED EMISSION TEST- (30MHZ-1GHZ)-HIGH CHANNEL -VERTICAL

76.9 dBuY S m

Limik: —
Margin: = ——
_II—I
W ;
WaﬁW
-3
30,000 127.00 22400 321.00 41800 515.00 612.00 709.00 80600 1000.00 MHz
Site:  site #1 Polanzation: Vertical Temperature: 26
Limit: FCC Class B 3M Radiation Power: Humidity: 60 %
EUT: Transmitter Distance: 3m
MMN: HW-399M
Mode: TX High Channel
Mote:-
No. Mk Freq. Reading| Factor [Measurement| Limit | Owver Detector Aﬁﬁgﬂf DLZ?E} Comment
) MHz dBu dB8im dBuim dBuvim | dB cm degres
1| * | 30,0000 | 3474 -4.20 30.54 40.00 |-9.46| peak
2 131.68498 | 18.11 11.80 2991 43.50 |-13.59| peak
3 117.2998 | 23.24 552 28.76 4350 |-14.74] peak
4 6249333 | 588 23249 2817 46.00 |-16.83| peak
5 1415500 | 1468 1521 2989 4350 [-13.61| peak
6 T6B 8165 | 626 26.89 3315 46.00 [-12.85| peak

RESULT: PASS
Note: 1. Factor=Antenna Factor+ Cable loss, Margin=Measurement-Limit.

2. The “Factor” valuecan be calculated automatically by software of measurement system.

1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
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RADIATED EMISSION ABOVE 1GHZ (1-10" Harmonics)-LOW CHANNEL-HORIZONTAL

106.0  dBuV/m
Limit: _—
)1 M argin: —_—
[
3

260

1000.000 1500.00 2000.00 250000 3000.00 3500. 00 4000.00 4500.00 500000 G000.00 MHz
Site:  site #1 Paolarization: Horizontal Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK] Power: Hurmidity: 60 %
EUT: Transmitter Distance:

MIM: HW-399M

Mode: Low Channel TX

Mata:

. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dButy dB/m «dBu'fm dBuvim | dB c©m degres
1 * | 2405.000 | &7.14 10.33 97 .47 7400 (23.47| peak
2 4433.333 | 3455 8.00 4255 74.00 |-31.45| peak
1600.000 | 37.66 5&T 4333 74.00 |-30.67| peak
RESULT: PASS

Shenzhen STS Test Services Co., Ltd.

¢

1/F, Building B, Zhuoke Science Park, Chongqing Road, Fuyong, Bao'an District, Shenzhen,China
Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com
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RADIATED EMISSION ABOVE 1GHZ (1-10" Harmonics)-LOW CHANNEL —-VERTICAL

1060  dBuWfm

Limit; —_—
Margin: —_—
; argn
[
3 2
26.0
1000.000 150000 2000.00 2500.00 3000.00 3500, 00 4000.00 4500.00  S000.00 6000.00 MHz
Site:  site #1 Polanzation: Vertical Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK)  Paower: Humidity: 60 %
EUT: Transmitter Distance:
MIN: HW-399M
Mode: Low Channel TX
Note:
. i Antenna| Table
Freq. Reading] Factor |Measurement| Limit [ Over .
No. Mk q g Detector| Height | Degree Comment
: MHz dBut d8/m «dBu/m dBuvim | dB cm degree

1| * | 2405.000 | 86.70 10.32 97.02 7400 |23.02| peak

46716 667 | 3430 7.20 41.50 74.00 |-32.50| peak

1775.000 | 3545 T.51 42.96 74.00 |-31.04| peak

RESULT: PASS
1/F, Building B, Zhuoke Science Park, Chongqing Road, Fuyong, Bao'an District, Shenzhen,China
ShenZhen STS TeSt SerViceS CO., Ltd Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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RADIATED EMISSION ABOVE 1GHZ (1-10"™ Harmonics)-MIDDLE CHANNEL-HORIZONTAL

1060 dBuV S m

Limit:
Margin:

8 3
26.0
1000000 150000  2000.060  2500.00 0000 3E00.00 400000 ASO0.00 500000 GODD.O0 MH32
Site: site #1 Polarization: Horizontal Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK)} Power: Hurmidity: 60 %
EUT: Transmitter Distance:
MIN: HW-399M
Mede: Middle Channel TX
Mote:
NG, Mk Freq. |Reading| Factor |Measurement| Limit | Over Detector ﬁﬂﬁ;ﬁf DLZ?;Z Comment
MHz dBu dBim dBuim dBuvim | dB cm degres
1 * | 2437.000 | &710 1037 97 47 7400 (23.47| peak
2 3066.667 | 32.08 11.70 4378 74.00 |-30.22| peak
4358.333 | 32.51 9.24 41.75 74.00 |-32.25| peak

RESULT: PASS

Shenzhen STS Test Services Co., Ltd.

¢

1/F, Building B, Zhuoke Science Park, Chongqing Road, Fuyong, Bao'an District, Shenzhen,China
Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com
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RADIATED EMISSION ABOVE 1GHZ (1-10" Harmonics)- MIDDLE CHANNEL —-VERTICAL

106.0  dBuVSm

Limit: —_—
2 Margin: —
S
BB
3
1
26.0
1000.000 150000  Z000.00  2500.00 300000 350000 400000 450000  5000.00 6OD0.O0 MHz
Site: site #1 Palarization: Vertical Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK) Power: Humidity: 60 %
EUT: Transmitter Distance:
MM HW-299M
Mode: Middle Channel TX
Naote:
. L Antenna| Table
No. Mk Freg. Reading| Factor (Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu\ dBm dBu'vim dBuvim | dB cm degree
1 1625.000 | 36.25 594 4219 74.00 |-31.81| peak
* | 2437.000 | &7.40 10.37 9v.aT 74.00 |23.77| peak
3933333 | 29.3% 14.78 4417 74.00 |-29.83| peak

RESULT: PASS

Shenzhen STS Test Services Co., Ltd.

1/F, Building B, Zhuoke Science Park, Chongqing Road, Fuyong, Bao'an District, Shenzhen,China
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RADIATED EMISSION ABOVE 1GHZ

106.0 dBuV m

Page 31 of 53
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(1-10" Harmonics)-HIGH CHANNEL-HORIZONTAL

Limik: —
% Margin: —_
66
3
1
26.0
1000000 150000 200000 250000 0000  3500.00 400000  AS00.00  SO00.00 GOD0.O0 MHz
Site:  site #1 Polarization: Horizontal Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK) Paower Humidity: 60 %
EUT: Transmitter Distance:
M/N: HW-399M
Mode: High Channel TX
Mote:
F Readi Fact M il Limit 10 Antennal Table
No. Mk redq. eading| Factor easurement| Limi ver Detector| Height | Degree Comment
MHz dBu dBm dButyim dBuvim | dB cm degres
1 1600.000 | 36.87 567 42 .54 74.00 [-31.46 peak
2| % | 2478000 | 8735 10 41 97 .80 7400 |23.80| peak
4108.333 | 3244 13.39 4583 74.00 [-28.17| peak

RESULT: PASS

Shenzhen STS Test Services Co., Ltd.

¢

1/F, Building B, Zhuoke Science Park, Chongqing Road, Fuyong, Bao'an District, Shenzhen,China
Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com

E-mail: sts@stsapp.com
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RADIATED EMISSION ABOVE 1GHZ (1-10" Harmonics)-HIGH CHANNEL —VERTICAL

1060 dBuW m

Limit: —
ﬁ Margin: —_—
[
1 3
26.0
1000000 150000 200000  Z500.00 300000 350000 400000  AS0000 500000 6ODMLOD MHz
Site: site #1 Palarization: Vertical Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK) Power: Humidity: 60 %
EUT: Transmitter Distance:
MM HW-3299M
Mode: High Channel TX
Mote:
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
i MHz dButy dBfm dBuim dBuvim | dB cm degres
1 2050000 | 3255 993 42.48 7400 |-31.52 peak
* | 2478.000 | BETE 1041 9717 7400 (23.17| peak
4200.000 | 30.14 11.87 42.01 74.00 |-31.99 peak

RESULT: PASS

Note: 6~25GHz at least have 20dB margin. No recording in the test report.
Factor=Antenna Factor+ Cable loss-Amplifier gain, Margin=Measurement-Limit.
The “Factor” valuecan be calculated automatically by software of measurement system.

1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
Shenzhen STS Test Services Co. , Ltd. Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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4.6 TEST RESULTS (RESTRICTED BANDS REQUIREMENTS)
TEST PLOT OF BAND EDGE FOR LOW CHANNEL-Horizontal

R dHUY fm

Lok —
AVG: —_

1
vhwuﬂ' W%Uh {MWWMNMHJW-.N M a

0.0 |

Z00.000 22Z1.00  Z242.00 2263.00 228400 2305.00 2326.00  2347.00 2368.00 2410.00 MHz
Site:  site #1 Polarization: Horizontal Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK) Power: Humidity: 60 %
EUT: Transmitter Distance: 3m
MIN: HW-399M
Mode: Low Channel TX
Mote:
. _ Antenna| Table
No. Mk Freq. Reading| Factor |[Measurement| Limit | Ower Detector| Height | Degree Comment
MHz dBu' dBim dBuim dBuVim | dB ©m degres
1 2398.100 | 49.39 -9.68 39.711 74.00 [-34.29] peak
2| * | 2405.000 |106.02 | -96&7 96.35 74.00 (22 35| peak
1/F, Building B, Zhuoke Science Park, Chongqing Road, Fuyong, Bao'an District, Shenzhen,China
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(

TEST PLOT OF BAND EDGE FOR LOW CHANNEL -Vertical

1100 dBuW/ m

Limit: —
AVG: R
2
70
1
[*.
30.0
2200.000 2221 00 274200 2263.00 228400 2305 00 232600 2347.00 2I68.00 241000 MHz
Site: site #1 Polarization: Vertical Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK) Power: Humidity: 60 %
EUT: Transmitter Distance: 3m
M/N: HW-399M
Mode: Low Channel TX
MNaote:
. - Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu'y dB/m dButim dBuvim | dB cm degree
2398100 | 51.3% -9.68 41.71 74.00 |-32.29] peak
2| * | 2405000 | 10662 -9&7 96.85 7400 [22.85] peak
1/F, Building B, Zhuoke Science Park, Chongqing Road, Fuyong, Bao'an District, Shenzhen,China
ShenZhen STS TeSt SerViceS CO., Ltd Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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(

TEST PLOT OF BAND EDGE FOR HIGH CHANNEL-Horizontal

106.0  dBuVSfm

Limt: —_—
1 AVG: —
GG
d 2
26.0
2475000 ZATZ.50  Z480.00 248250 248500  2487.50 2430.00 249260 249500 2500.00 MHz
Site: site #1 Polarization: Horizontal Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK) Power: Humidity: 60 %
EUT: Transmitter Distance: 3m
MM HW-2990
Mode: High Channel TX
Mate:
F Readi Fact M t Limit [ O Antennal Tzhle
No. Mk req. eading| Factor easurement| Limi ver Detector| Height | Degree Comment
MHz dBu'v dB8'm dBuim dBuvim | dB cm deares
* | 2478.000 (10597 | -9.59 96.38 7400 |22.38| peak
2 2487.333 | 47.07 -9.58 3749 74.00 |-36.51| peak
1/F, Building B, Zhuoke Science Park, Chongqing Road, Fuyong, Bao'an District, Shenzhen,China
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TEST PLOT OF BAND EDGE FOR HIGH CHANNEL -Vertical

1060  dBuVfm

Limit; —_—
1 AY¥G: —
BGE6
260
2475000 2477.50 248000 248250 2486500 248750 249000 249250 249500 2500.00 MHz
Site:  site #1 Polarization: Vertical Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ{PK) Power: Humidity: 60 %
EUT: Transmitter Distance: 3m
M/MN: HW-3991
Mode: High Channel TX
Mafe:
. o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dBim dBuim dBuvim | dB om degres
1 * | 2478.000 [ 106.47 | -9.5%9 96.88 7400 |22.88| peak
2 2492 260 | 46.77 -9.58 37.19 74.00 |-36.81| peak

RESULT: PASS
Note: 1. Factor=Antenna Factor+ Cable loss, Margin=Measurement-Limit.

2. The “Factor” valuecan be calculated automatically by software of measurement system.

1/F, Building B, Zhuoke Science Park, Chongqing Road, Fuyong, Bao'an District, Shenzhen,China
S henzhen STS Test S ervices CO " Ltd ) Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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5. CONDUCTED SPURIOUS EMISSIONS

5.1 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.

5.2 TEST PROCEDURE

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.

Spectrum Parameter

Setting

Detector

Peak

Start/Stop Frequency

30 MHz to 10th carrier harmonic

RB / VB (emission in restricted band)

100 KHz/100 KHz

Trace-Mode: Max hold
For Band edge
Spectrum Parameter Setting
Detector Peak

Start/Stop Frequency

Lower Band Edge: 2395 — 2405 MHz
Upper Band Edge: 2478 — 2489 MHz

RB / VB (emission in restricted band)

100 KHz/100 KHz

Trace-Mode:

Max hold

5.3 TEST SETUP

el

Spectrum Analyzer

The EUT which is powered by the Battery,

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.

5.4 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.

1/F, Building B, Zhuoke Science Park, Chongqging Road, Fuyong, Bao'an District, Shenzhen,China

Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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5.5 TEST RESULTS

EUT :

Transmitter Model Name

HW-399M

Temperature :

25C

Relative Humidity :

50%

Pressure :

1012 hPa Test Voltage

DC 5V

Test Mode

Low Channel(GFSK)

GFSK_LCH_Graphs

Puw

Agilenit Spectium Analyzes - Swept S4
Marker 1 886.504325216 MHz ) .
P % Trig: Free Run

IFGaindLow — Amen: 30 dB

Ref 20.00 dBm

#VBW 100 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 886 1
-60.588 d

E

Clear Trace

Clear All Traces

STATUS

Agibent Spectium Analyzer - Swept SA

Marker 2 3.788269706743 GHz
Pl
IF Galn:Low

w) Trig: Free Run
Arten: 30 dB

Ref 20.00 dBm

#VBW 100 kHz
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Clear Trace
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EUT : Transmitter Model Name HW-399M
Temperature : 25°C Relative Humidity : |{50%

Pressure : 1012 hPa Test Voltage DC 5V
Test Mode Middle Channel(GFSK)
GFSK_MCH_Graphs
. Agibert Spectiam Analyrer - Seept SA
Marker 1 847.120356018 MHz e e o
IFG Attan: 30 4B Select Trace
Mkr1
Ref 20.00 dBm -
Clear Trace
J—
#VBW 100 kHz Clzar All Traces
P T —— e A —
__
- rr  r°r 1]
o o — E—
- ;- /1
[ I I I
Puw

Agilenit Spectium Analyzes - Swept S4
Marker 2 3.792469811745 GH. ) .
P Trig: Free Run

IFGal Artan: 30 dB

Ref 20.00 dBm

#VBW 100 kHz

Avg Type: Log-Pwr
Avg|Hold: 8100

Clear Trace

Stop 25.00 GHz
Sweep 2.896 s (40000 pts)R{lE NN 1T
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EUT : Transmitter Model Name : HW-399M
Temperature : 25C Relative Humidity : |{50%
Pressure : 1012 hPa Test Voltage DC 5V
Test Mode : High Channel(GFSK)

GFSK_HCH_Graphs

Asgilent Spectium Anabyzer - Swept 54 . i
Marker 1 808.172908645 MHz ) Avg Type: Log-Pwr Trace/Detector
1 o) Trig: Free Run Avg|Hold:=100/100

Pl
IF Gain: Arten: 30 dB

Mkr1 808.17 MHz 1
Ref 20.00 dBm -61.495 dBm

E

Clear Trace

Clear All Traces

#VEBW 100 kHz Sweep 117.3 ms (20000 pts|

L M H FLNCT: LUE =

5o STATUS

Puw

Avg Type: Log-Pwr Trace/Detector
Trig: Free Run Avg|Hold: THO0

" Amen: 308
1
Ref 20.00 dBm

Detector
Peakh:
Man

IE

Preset

:
|

Clear Trace

Stop 25.00 GHz
#VEBW 100 kHz Sweep 2.896 s (40000 pts)e{lE TR 15T

OTH FUNCTIONVALUE =
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All Traces
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For Band edge

Low Channel

B Agderit Spectium Analyzes - Swept 54

Marker 3 2.395870000000 GHz ) . Avg Type: Log-Pwr
PNO: Wit Cp) Trig: Free Run Avg|Hold:>100/100
IFGaln:Low Amen: 30 dB
Mkr3 2.3
Ref 20.00 dBm

Span 10.00 MHz
Sweep 1.267 ms (1001 pts)

F
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Mkr—Ref L\H|

= S D 68 = O O B R =

STATUS

High Channel

ki " i—

B Agderit Spectnam Anabyzes - Swept 54

Marker 3 2.486635000000 GHz i . Avg Type: Log-Pwr
PHO: Wide Lp | 19: Free Run Avg|Hold:=100/100
IFGaln:Low Ateen: 30 dB

486 635 GHz
Ref 20.00 dBm -58.500 dBm

Center 2.483500 GHz Span 11.00 MHz,
#Res BW 100 kHz Sweep 1.333 ms (1001 pts)
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6. POWER SPECTRAL DENSITY TEST

6.1 APPLIED PROCEDURES / LIMIT
FCC Part15 (15.247) , Subpart C

Section Test Item Limit Frequ(e'\r/]chyZ)Range Result
15.247 Power Spectral Density (in aBn?/%rPr(]Hz) 2400-2483.5 PASS

6.2 TEST PROCEDURE
1. Set analyzer center frequency to DTS channel center frequency.

2. Set the span to 1.5 times the DTS channel bandwidth.

3. Set the RBW 2= 3 kHz.

4. Set the VBW = 3 x RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

6.3 TEST SETUP

EUT SPECTRUM
ANALYZER

6.4 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.

1/F, Building B, Zhuoke Science Park, Chongqging Road, Fuyong, Bao'an District, Shenzhen,China
Shenzhen STS Test Services Co. , Ltd. Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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6.5 TEST RESULTS
EUT : Transmitter Model Name : HW-399M
Temperature : 25C Relative Humidity : |{50%
Pressure : 1012 hPa Test Voltage DC 5V
Test Mode : Mode 1
Frequency POWgBDrE;]Sity (Iaiénr:]t) Result
2405 MHz -0.507 8 PASS
2437 MHz 0.471 8 PASS
2478 MHz -0.049 8 PASS
Low Channel
B Aglent Spectrurn Anslpzer - Smept 1A - = | & i

Marker 1 2.404998500000 GHz ) Avg Type: Log-Pwr TRACE Pesk Search
PHO: Wide e 1119 Free Run Avg|Hold:=100/100
.
IFGaln:Low Arten: 30 4B

Mkr1 2.404 Hz
Ref 20.00 dBm 0.507 dBm

Next Pk Right

Nezxt Pk Left

Marker Delta

¥ Mkr—RefLvl

Center 24050000 GHz Span 1.500 MHz ﬂ

#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)

ETATUS
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Middle Channel

B Agilent Spectruen Ansberer - Saept 34 - o

Marker 1 2.436998500000 GHz b Avg Type: Log-Pwr Peak Search
MEKr1 2.
Ref 20.00 dBm 0.471 dBm

PNO: Wide (o 111g: Free Run AvglHold:>100/100
IFGaln:Low Arten: 30 4B

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Center 24370000 GHz Span 1.500 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)
MEG STATUS

High Channel

B Aglent Spectrurn Ansbyrer - Swept 34

Marker 1 2.477998500000 GHz . Avg Type: Log-Pwr
PO Wide gt 1rig: Free Run Avg|Hold:>100/100
-
IFGain:Low Arten: 30 4B

Mkr1 2.477
Ref 20.00 dBm

Next Pk Right

Nezxt Pk Left

Marker Delta

Mkr—RefLvl

Center 24780000 GHz Span 1.500 MHz m

#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)

MsG ETATUS
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7. BANDWIDTH TEST
7.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C

. o Frequency Range
Section Test Item Limit Result
(MHz)
) >= 500KHz
15.247(a)(2) Bandwidth _ 2400-2483.5 PASS
(6dB bandwidth)

7.2 TEST PROCEDURE

1. Set RBW = 100 kHz.

2. Set the video bandwidth (VBW) =3 " RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7.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 6 d
B relative to the maximum level measured in the fundamental emission.

7.3 TEST SETUP

EUT SPECTRUM
ANALYZER

7.4 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.

1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
Shenzhen STS Test Services Co. o Tel: 0755-36886288 Fax:0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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7.5 TEST RESULTS
EUT : Transmitter Model Name : HW-399M
Temperature : 25C Relative Humidity : |{50%
Pressure : 1012 hPa Test Voltage DC 5V
Test Mode : Mode 1
Channel
Frequency 6dB Bandwidth Separation Result
(MHz)
(MHz)
2405 MHz 1.067 >=500KHz PASS
2437 MHz 1.063 >=500KHz PASS
2478 MHz 1.067 >=500KHz PASS
Low Channel
Agilent Spectrum Anabyrer - Occuped BW = | o ]

Center Freq 2.405000000 GHz Center Fuq:'z.wmoom GHz Radio 5td: None
) Trig: Free Run Avg|Hold:>10M10
#FGain:Low #Arren: 10 dB Radis Davics: BTS

Ref 20.00 dBm

Center 2.405 GHz Span 3 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 5.59 dBm
1.1686 MHz

Transmit Freq Error 1.873 kHz OBW Power

x dB Bandwidth 1.067 MHz xdB

MsG ETATUS




Middle Channel

Agplent Spectruen Ansdyrer - Dccuped BW

Center Freq 2.437000000 GHz
HFGainiLow

Ref 20.00 dBm

Center 2437 GHz
H#Res BW 100 kHz

Occupied Bandwidth

et Trig: Free Run
#Arren: 10 dB

Center Freq: 2.437000000 GHz
AvglHold:>1010

#VBW 300 kHz

Total Power

1.1690 MHz

Transmit Freq Errar
x dB Bandwidth

MsG

1.253 kHz
1.063 MHz xdB

OBW Power

ETATUS

Radis Std: None Frequency

RadioDavice: BTS

6.55 dBm

99.00 %
-6.00 dB

High Channel

Agplent Spectruen Ansdyrer - Dccuped BW

Center Freq 2.478000000 GHz
HFGainiLow

Ref 20.00 dBm

Center 2478 GHz
H#Res BW 100 kHz

Occupied Bandwidth

Center Freq: 2.478000000 GHz
Trig: Free Run Avg|Hold:>10M10

" sAren: 10 dB

#VBW 300 kHz

Total Power

1.1667 MHz

Transmit Freq Error
x dB Bandwidth

MsG

2.001 kHz
1.067 MHz xdB

OBW Power

ETATUS

Radis Std: None Frequency

RadioDavice: BTS

Span 3 MHzJI %)
Sweep 1ms

6.08 dBm
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8. PEAK OUTPUT POWER TEST
8.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C
. o Frequency Range
Section Test ltem Limit Result
(MHz)
15.247(b)(3) Pe?ak Output |4\ att or 30dBm 2400-2483.5 PASS
ower
8.2 TEST PROCEDURE

a. The EUT was directly connected to the Power meter

8.3 TEST SETUP

EUT SPECTRUM
ANALYZER

8.4 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.

1/F, Building B, Zhuoke Science Park, Chongging Road, Fuyong, Bao'an District, Shenzhen,China
Shenzhen STS Test Services Co. , Ltd. Tel: 0755-36886288 Fax:0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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8.5 TEST RESULTS

Page 49 of 53

Report No.: STS1502025F01

EUT : Transmitter Model Name HW-399M
Temperature : 25C Relative Humidity : [50%
Pressure : 1012 hPa Test Voltage DC 5V
Test Mode Mode 1
TX Mode
Test Frequency Peak Conducted Output Power LIMIT
Channe (MHz) (dBm) dBm
CHO00 2405 1.627 30
CH34 2437 2.334 30
CH73 2478 1.999 30

Low Channel

B Aglent Spectrurn Ansbyrer - Swept 34

Center 2405000 GHz
#Res BW 1.0 MHz

Marker 1 2.404964000000 GHz )
PNO: Fast Ly 119: Free Run
IFGaln:Low

Ref 20.00 dBm

Avg Type: Log-Pwr
Avg|Hold:>100/100
Arten: 30 dB

Mkr1 2.4C

Lt Next Pk Left
Marker Delta

Span 3.000 MHz ﬂ

Sweep 1.000 ms (1001 pts)

#VBW 3.0 MHz

ETATUS

GHz
1.627 dBm

Next Pk Right

Mkr—RefLvl
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Middle Channel

B 2gilent Spectruen Ansbyrer - Sweph 34 E i
Marker 1 2.437045000000 GHz ) Avg Type: Log-Pwr Pesk Search

PNO: Fast gt 11Q: Free Run Avg|Hold:>100/100
I T . m

Ref 20.00 dBm dBm
Next Pk Right
Next Pk Left
Marker Delta
Mkr—RefLvl

Center 2437000 GHz Span 3.000 MHz m

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MsG ETATUS

High Channel

B Aglent Spectrurn Ansbyrer - Swept 34

Marker 1 2.477988000000 GHz ) Avg Type: Log-Pwr Peak Search

PNO: Fast gt 11Q: Free Run Avg|Hold:>1001100 r .
IFGaln:Low Atten: 30 dB v
£ Hz
dBm

Next Pk Right

Maxt Pk Left

Marker Delta

Ref 20.00 dBm

Mkr—RefLvl

Center 2478000 GHz Span 3.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

ETATUS
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9. ANTENNA REQUIREMENT

9.1 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.

9.2 EUT ANTENNA
The EUT antenna is Chip antenna. It comply with the standard requirement.

1/F, Building B, Zhuoke Science Park, Chongqing Road, Fuyong, Bao'an District, Shenzhen,China
S henzhen STS Te st S ervices CO " Ltd ) Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com
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N/
10. EUT TEST PHOTO

Radiated Measurement Photos

RBEEN D
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Conducted Measurement Photos

1/F, Building B, Zhuoke Science Park, Chongqing Road, Fuyong, Bao'an District, Shenzhen,China
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