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FCC TEST REPORT

Scope - Measurement and determination of electromagnetic emission(EME) of radio frequency devices
including intentional radiators and/or unintentional radiators for compliance with the technical rules and
regulations of the U.S Federal Communications Commission(FCC)

’ FCC ID: QN8HH-800
tory Seers Technology Co., Ltd.
HICARE HUB / HH-800

1. General Information

1.1 Applicant

® Company Name
® Company Address

® Phone/Fax

1.2 Manufacturer

® Company Name
® Company Address

® Phone/Fax

1.3 EUT Description

® EUT Type
® Model Name

® S/N

® Freq. Range

® Number of Channels
® Modulation Method
® Power source

® Battery

® Antenna Peak Gain
1.4 Other Information

® FCC Rule Part(s)
® Test Procedure

® FCCID
® Date of Test
® Place of Test

: Seers Technology Co., Ltd.

: #1210 Tech Center, SK(WTechnopark, 124, Sagimakgol-ro,
Jungwon-gu,Seongnam-si, Gyeonggi-do, South Korea

: Tel No. : +82-31-776-3036~8 Fax No. : +82-31-776-3039

: Seers Technology Co., Ltd.

: #1210 Tech Center, SK(WTechnopark, 124, Sagimakgol-ro,
Jungwon-gu,Seongnam-si, Gyeonggi-do, South Korea

: Tel No. : +82-31-776-3036~8 Fax No. : +82-31-776-3039

: HICARE HUB
: HH-800(Basic),

HH-801 : a Model without BP Module from Basic Model

: Prototype
: 2402-2480 MHz

: BLE(40 Channel)
: BLE(GFSK)
: AC Input: 100-240 V 50/60 Hz,

DC Output: 12V, 2.5-3 A
: 7.4 A, 1350 mAh
: 1.99 dBi

: Part 15 Subpart C §15.247

: ANSI C63.10-2013,
KDB 558074 D01 DTS Meas Guidance v03r02

: QN8HH-800

:January 07, 2015 to January 27, 2015

: BWS TECH Inc.(FCC Registration Number : 287786)
#23, Gokhyeon-ro 480 Beon-gil, Mohyeon-myeon,
Cheoin-gu, Yongin-si, Gyeonggi-do 449-853, South Korea
TEL: +82 31 333 5997 FAX: +82 31 333 0017

Report No: BWS-15-RF-0003
BWS TECH Inc.

30f35
March 13, 2015

ber :
FCC Test Report Page Numbet

Data of Issue :



Testing FCC ID: QN8HH-800
m Laboratory Seers Technology Co., Ltd.

IECEE CBTL, KOLAS HICARE HUB / HH-800

2. Description of Test Facility

Site Description

Test Lab. : Accredited by Industry Canada, February 27, 2012
I * I The Certificate Registration Number is 4963A-2.

Accredited by FCC, September 03, 2013
F@ The Certificate Registration Number is 287786.
Accredited by VCCI, July 10, 2012
VEI The Certificate Registration Number is C-4326

Accredited by RRA(EMC,RF, SAR), November 27, 2014
The Certificate Registration Number is KR0017

g, Accredited by KOLAS(KS Q ISO/IEC 17025), October 7, 2014
\h@\f The Certificate Registration Number is KT174
Name of Firm : BWSTECH Inc.

Site Location . #23, Gokhyeon-ro 480 Beon-gil, Mohyeon-myeon, Cheoin-gu, Yongin-si,
Gyeonggi-do 449-853, South Korea

Report No: BWS-15-RF-0003 ECC Test R t Page Number : 4 0f 35
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3. Test Methodology

FCC ID: QN8HH-800

Seers Technology Co., Ltd.

HICARE HUB / HH-800

The tests documented in this report were performed in accordance with ANSI C63.10: 2013 and FCC CFR
47 2.1046, 2.1047, 2.1049, 2.1051, 2.1053, 2.1055, 2.1057, 15.207, 15.209 and 15.247.

3.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions
requirement and operating in a manner that intends to maximize its emission characteristics in a continuous

normal application

3.2 EUT Exercise

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

3.3 FCC Part 15.205 Restricted Bands Of Operations
(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the
frequency bands listed below:

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-515
0.495 - 0.505 16.69475 - 16.69525 608 -614 535-546
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-85
417725 -417775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 -4.20775 73-74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8-752 1660 - 1710 106-12.7
6.26775 - 6.26825 108 -121.94 1718.8 -1722.2 13.25-13.4
6.31175 -6.31225 123-138 2200 - 2300 14.47 - 14.5
8.291 -8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 236-240
12.29 - 12.293 167.72-173.2 3332 - 3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 -12.57725 322 -3354 3600 - 4400 (2)

13.36 - 13.41

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

2 Above 38.6

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

emissions.

The provisions in Section 15.35 apply to these measurements.

3.4 Description Of Test Modes

The EUT has been tested under operating condition.
After verification, all tests were carried out with the worst case test modes as shown below GFSK(1Mbps)
Channel Low (2402MHz), Mid (2440MHz) and High (2480MHz), these were chosen for full testing
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BWS TECH Inc.

FCC Test Report

Page Number :

Data of Issue :

50f 35
March 13, 2015



@B

Testing
Laboratory

IECEE CBTL, KOLAS

4. Summary of Test Results

FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

Digital Transmission System (DTS)

Clause TEST Description Standard Section Requirements Result
5.1 6dB Bandwidth §15.247(a)(2) >500kHz Pass
Maximum Peak Conducted
5.2 Output Power §15.247(b)(3) <30dBm Pass
5.3 Power Spectral Density §15.247(e) <8dBm/3kHz Pass
Conducted Spurious
5.4 Ermission §15.247(d) >20dBc/100kHz Pass
55 Radiated Spurious §15.247(d), §15.209(a), Pass
. Emission §15.35(b) §15.209, §15.247(d)
5.6 Band Edges Measurement §15.247(d) §15.205(a), §15.209(a) Pass
5.7 AC Power Conducted §15.207 §15.207(a) Pass
mission
5.8 Antenna Application §15.247(b), §15.203 §15.247(b), §15.203 Pass
Report No: BWS-15-RF-0003 Page Number : 6 of 35
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FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

Testing
Laboratory

IECEE CBTL, KOLAS

5. Test Data
5.1 6dB Bandwidth

5.1.1 Test Equipment

EQUIPMENT MODEL MANUFACTURE SERIALNUMBER | Calibration Due date
(year/month/date)
Spectrum analyzer N9020A Agilent US46220101 15/09/11
RF Cable_2m Test No.1 Hubersunhner N/A 16/01/14
AC Power Source 15001ix-CTS | California Instruments 56255/56256/56257 16/01/13

5.1.2 Test Limit
The minimum 6dB bandwidth shall be at least 500 kHz.

5.1.3 Measurement Procedure

The EUT has been operated and followed in the IEEE 802.11b/g/n mode, and could be controlled its
channel. Printed out the test result from the spectrum by hard copy function.

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r02

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously

4. Set (RBW = 100 kHz, VBW = 300 kHz, Detector = Peak, Trace mode = Max Hold, Sweep = Auto)

5. Measure and record the results in the test report.

5.1.4 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

5.1.5 Test Result

. Frequency Test Result L
Modulation Limit (MHz)
(MHz) (MHz)
2402 1.05 205
BLE(GFSK) 2440 1.05 205
2480 1.04 205
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FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

6dB Bandwidth - BLE(GFSK)

2402MHz

Agilent Spectrum An.

s

TracelDetoctor
Awg|Held>10H0
A Gk ow ExtGain: 12068 Radio Device: BTS
10 dBidiv Ref 20 dBm
Log
Clear Write|
Average|
Max Hold|
Center 2.402 GHz Span 3 MHz MinHold
#Res BW 100 kHz H#VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 12.55 dBm Detector|
Peakk
1.0470 MHz o
Transmit Freq Error 64,208 kHz OBW Power 99.00 %
x dB Bandwidth 698.0 kHz xdB -6.00 dB

STATUS

2440MHz

Agilent Spectrum Analyzer - Occupied BW

s

P T Sa AT 0R:15:30 P4 i 2, 2015
Cantar Frag: 2440000000 GHz Radio Std: Nane Trace/Detector
Trig: Fras Run Awg|Held>10H0
#Atten: 40 dB ExtGain: 12068 Radio Device: BTS
10 dBidiv Ref 20 dBm
Log
Clear Write|
Average|
Max Hold|
Center 2.44 GHz Span 3 MHz MinHold
#Res BW 100 kHz H#VBW 300 kHz Sweep 1ms
Qccupied Bandwidth Total Power 12.53 dBm Detector|
Peakk
1.0453 MHz o Man
Transmit Freq Error 55.418 kHz OBW Power 99.00 %
x dB Bandwidth 697.5 kHz xdB -6.00 dB

STATUS

2480MHz

Agilent Spectrum Analyzer - Occupied BW

BLIGH AT 04:12-04 PM 1122, 203

| ComtarFrag: 2 Radio Std- Mone TracelDetoctor
Tnpt FIF 7o Trig: Fres Aun AwglHald> 1010 i
0 Gadn:l o #Atten: 40 dB Ext Gain: 120 dB Radio Device: BTS
10 dB/div Refl 20 dBm

s

Clear Write|
Average|
Max Hold|
Center 248 GHz Span 3 MHz MinHold
#Res BW 100 kHz H#VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 13.23 dBm Detector|
Peakk
1.0435 MHz o Man
Transmit Freq Error 56.043 kHz OBW Power 99.00 %
x dB Bandwidth 697.9 kHz xdB -6.00 dB

STATUS
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Testing FCC ID: QN8HH-800
m Laboratory Seers Technology Co., Ltd.
HICARE HUB / HH-800

IECEE CBTL, KOLAS

5.2 Maximum Peak Conducted Output Power

5.2.1 Test Equipment

EQUIPMENT MODEL MANUFACTURE SERIAL NUMBER | Calibration Due date
(year/month/date)
Power Meter RPR3006W | D.A.R.E!l Insrtuments 14100048SNO09 15/04/29
RF Cable_2m Test No.1 Hubersunhner N/A 16/01/14
AC Power Source 15001ix-CTS | California Instruments | 96255/56256/56257 16/01/13

5.2.2 Test Limit

The maximum peak power shall be less than 1 Watt (30dBm).

Note: If transmitting antenna of directional gain greater than 6dBi is used, the peak output power
from the intentional radiator shall be reduced below the above stated value by the amount in
dB that the direction gain of the antenna exceeds 6dBi, In case of point-to-point operation, the
limit has to be reduced by 1dB for every 3dB that the directional gain of the antenna exceeds

6dBi.

5.2.3 Measurement Procedure
The EUT has been operated and followed in the IEEE 802.11b/g/n mode, and could be controlled

its channel. Printed out the test result from the spectrum by hard copy function.

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r02.

2. The RF output of EUT was connected to the power meter by RF cable and attnhuator. The path
loss was compensated to the results for each measurement.

3. Set to the maximum output power setting and enable the EUT transmit continuously.

4. Measure the conducted output power with cable loss and record the results in the test report.

5. Measure and record the results in the report.

5.2.4 Test SET-UP (Block Diagram of Configuration)

EUT ] Power meter

5.2.5 Test Result

Modulation | Frequency(MHz) | Test Result(dBm) Limit(dBm)
2402 5.4 <30

BLE(GFSK) 2440 5.5 <30
2480 5.6 <30

Note: Measurement has been performed with the Power Meter which is compliance with the 9.1.2 of
KDB 558074 D01 DTS Meas. Guidance v03r02. (Power Meter Model : RPR 3006W)

Report No: BWS-15-RF-0003 ECC Test R t Page Number : 90f35
BWS TECH Inc. €s epor Data of Issue : March 13, 2015
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5.3 Power Spectral Density

5.3.1 Test Equipment

FCC ID: QN8HH-800

Seers Technology Co., Ltd.
HICARE HUB / HH-800

EQUIPMENT MODEL MANUFACTURE | SERIAL NUMBER | Calibration Due date
(year/month/date)
Spectrum analyzer N9020A Agilent US46220101 15/09/11
RF Cable_2m Test No.1 Hubersunhner N/A 16/01/14
California
AC Power Source 15001ix-CTS 56255/56256/56257 16/01/13
Instruments

5.3.2 Test Limit

For digitally modulated systems, the power spectral density conducted from the intentional radiated
to the Antenna shall not be greater than 8dBm in any 3kHz band during any time interval of
continuous transmission.

5.3.3 Test Procedures
The EUT has been operated and followed in the IEEE 802.11b/g/n mode, and could be controlled
its channel. Printed out the test result from the spectrum by hard copy function.

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r02

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously

4. Set (RBW = 3 kHz, VBW = 10 kHz, Detector = Peak, Span = 1.5 times DTS Channel Bandwidth,
Trace mode = Max Hold, Sweep = Auto)

5. Measure and record the results in the test report.

5.3.4 Block Diagram of Test Setup

EUT ————[_+——— Spectrum Analyzer
5.3.5 Test Result
. Test Limit(dBm/3kHz
Modulation Frequency(MHz)
Result(dBm) )

2402 -9.7 <8
BLE(GFSK) 2440 -9.4

2480 -9.1 <

Report No: BWS-15-RF-0003
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FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

Power Spectral Density - BLE(GFSK)

2402MHz

Agllent Spectrom Analyrer - Swept SA
Ma 5 146 Avg T .P-r Peak Search
il ,,,”,‘,. . ,,:,',:x“, + Trig: Fras Run A:ﬂum:u:' TYPE M ko
: Far (a0 3
IFGalnl ow Aazen: 20 dB Ext Gain: «1.20 dB L
Mkr1 2.402 034 650 GHz NextPeak
10aeidy  Ref 11.20 dBm 9.734 dBm
Log
Next Right]
f | Next Left
Marker Delta
Mkr—.CF
Mkr—RefLvl
More
Center 24020000 GHz Span 1.050 MHz 10f2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 111 ms (2001 pts)
s STATUS

2440MHz

Agilent Spectrum Analyzer - Swept 54

Awg|Held> 1M

Ip\ﬂ: AF PNO:Far (g0 179 FresRun
IFGalnl ow Aazen: 20 dB Ext Gain: «1.20 dB
Mkr1 2.440 034 650 GHz NextPeak
10aeidy  Ref 11.20 dBm 9.438 dBm
Log
Next Right]
i Next Left
Marker Delta
Mkr—.CF
Mkr—RefLvl
More
Center 2.4400000 GHz Span 1.050 MHz 1ef2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 111 ms (2001 pts)
s STATUS

Agilent Spectrum Analyzer - Swept 54

Ip\ﬂ: RF PNO: Far (g 1719:Fres Run AvgHeld= 11
IFGalnl ow Aazen: 20 dB Ext Gain: «1.20 dB
Mkr1 2.480 034 650 GHz NextPeak
10aeidy  Ref 11.20 dBm 9.104 dBm
Log
Next Right]
| ! Next Left
| |
2480MHz Marker Delta
Mkr—.CF
Mkr—RefLv
More
Center 24800000 GHz Span 1.050 MHz 10f2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 111 ms (2001 pts)
s STATUS
110f 35
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FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

5.4 Conducted Spurious Emission

5.4.1 Test Equipment

EQUIPMENT MODEL MANUFACTURE | SERIAL NUMBER | Calibration Due date
(year/month/date)
Spectrum analyzer N9020A Agilent US46220101 15/09/11
RF Cable_2m Test No.1 Hubersunhner N/A 16/01/14
California
AC Power Source 15001ix-CTS 56255/56256/56257 16/01/13
Instruments

5.4.2 Test Limit

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious
must be at least 20 dB below the highest emission level within the authorized band. If the output
power of this device was measured by spectrum analyzer, the attenuation under this paragraph shall
be 30 dB instead of 20 dB. In addition, radiated emissions which fall in the restricted bands must

also comply with the FCC section 15.209 limits as below.

Note: Wireless charger configuration was evaluated.

Frequency (MHz) Ifield Strength Measurement distance
(microvolts/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

5.4.3 Test Procedures

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r02

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously

4. Set (RBW =100 kHz, VBW = 300 kHz, Detector = Peak, Trace mode = Max Hold,

Sweep = Auto)

5. Measure and record the results in the test report.

5.4.4 Block Diagram of Test setup.

EUT

—

Spectrum Analyzer

Report No: BWS-15-RF-0003
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Testing FCC ID: QN8HH-800
m Laboratory Seers Technology Co., Ltd.

IECEE CBTL, KOLAS HICARE HUB / HH-800

5.4.5 Test Result

Conducted Spurious Emission (2402MHz)

1l Agilent Spectrum Analyzer - Swept SA

AL SENSE:INT] ALIGN ALTO 06:46:21 PM Jan 22, 2015

S0 @
Marker 1 2.402060800000GHz | . =" M Ty LogPur = IR il
Input: RE PNO-Far ) atten: 40 dB Ext Gain: -120 dB verlP WA NN
Mkr1 2.402 060 900 GHz NextPeak
1L%gBldiv Ref 31.20 dBm 5.791 dBm
512 Next Right{
M2 .
Next Left|j
1.20
880 ——
PSD Level Marker Deltaj|
-188
-288
MKkr—CF]
-3B8
an Mkr—RefLvi|
588
More|
Center 2.4020000 GHz Span 1.050 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.07 ms (2001 pts)
MSG STATUS

T Agilent Spectrum Analyzer - Swept SA

a0 @ AC SEMNSE!INT| ALIGN AUTOD 05:38:17 PM Jan 22, 2015
[Marker 1_4.799270000000 GHz \ Avg Type: Log-Pur mace[ o 5.5|  Peak Search
Input: RE__PNO: Fast 0 1rig:Free Run Avg|Hold:>1/1 TYPE|M
IFGain:Low Atten: 20 dB Ext Gain: -1.20 dB DET|F R
Mkr1 4.799 GHz NextPeak
10 geiay__Ref 11.20 dBm -48.886 dBm
- Next Right]|
-8.80
-14.21 dBm|
Next Leftj
-18.8
Conducted
- -28.8
SpUI"IOUS Marker Dettal]
H H -38.8
Emission
-48.8 .
MKr—CF
-58.8
BE.5 b - = PR Mkr—Ref Lvili
-78.8
More|
Start 30 MHz Stop 25.00 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (2001 pts)
MSG STATUS
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FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

Conducted Spurious Emission (2440MHz)

PSD Level

T Agilent Spectrum Analyzer - Swept SA

a0 @ AC SEMSEINT ]| ALIGN AUTOD 05:45:39 PM Jan 22, 2015 Peak S h
Marker 1_2.440059850000 GHz | Avg Type: Log-Pwr TRACE[T =3 556 eak Searc
Tnput: RF PNO: Far 0 11ig:Free Run Avg|Hold:>1/1 TVPEIM
IFGain:Low Atten: 40 dB Ext Gain: -1.20 dB EEE
Mkr1 2.440 059 850 GHz NextPeak
10 graiv__Ref 31.20 dBm 5.770 dBm
312 Next Rightjf
112 .
Next Left]f
1.20
-8.80
Marker Delta
-18.8
-28.8
Mkr—CF
-38.8
AR Mkr—Ref Lvil|
-58.8
More|
Center 2.4400000 GHz Span 1.050 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.07 ms (2001 pts)
MSG STATUS

Il Agilent Spectrum Analyzer - Swept SA

a0 @ ALIGMAUTO 07:00:06 PM Jan22, 2015 Peak S h
Marker 1 4.874180000000 GHz | Trig:FreeRun A‘\VV:IJme_;"t;g-F‘wr 7 eak Searc
R e ™ Atgan: 20 dB Ext Gain: -1.20 4B D[P
Mkr1 4.874 GHz NextPeak
10 geici__Ref 11.20 dBm -49.886 dBm
120 Next Right
-3.80
S Next Left
-1a.8
Conducted
- -288
Spu rious Marker Delta
= = Eor]
Emission
-48 8 W
Mkr—CF|
588
8 [ e S Mkr—RefLvi|
788
More|
Start 30 MHz Stop 25.00 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (2001 pts)
IMSG STATUS
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Testing FCC ID: QN8HH-800
m Laboratory Seers Technology Co., Ltd.

IECEE CBTL, KOLAS HICARE HUB / HH-800

Conducted Spurious Emission (2480MHz)

Il Agilent Spectrum Analyzer - Swept SA

sS0Q AC SEMSE:INT ALIGN AUTO 06:47:33 PM Jan 22, 2015 =
Marker 1_2.480063525000 GHz | i prea g T p Log-Pur Tl sas | PeskcSeareh
] . [a] rig: Free Run vy|Hold:>
R Gatnlow " Atten: 40 dB Ext Gain: -1.20 dB peg|? NHNN N
Mkr1 2.480 063 525 GHz NextPeak
0 gBidiv_Ref 31.20 dBm 6.237 dBm
o Next Right
112 ’
Next Left
1.20
-3.80
PSD Level Marker Delta
-18.8
288
MKr—CF
-38.8
Ane Mkr—RefLvl|
ARG
More
Center 2.4800000 GHz Span 1.050 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.07 ms (2001 pts)
MSG STATUS

Il Agilent Spectrum Analyzer - Swept SA

50 Q AC SENSEINT]| ALIGKN AUTO 07:00:48 PM Jan 22, 2015
Warker 1 4.961575000000 GHz X Avg Type: Log-Pwr TRACE[T D056 Peak Search
Tnput: RF PNO: Fast O Trig: Free Run Avg|Hold:>111 TVPE QAN e
IFGain:Low Atten: 20 dB Ext Gain: -1.20 dB (EEY
Mkr1 4.962 GHz NextPeak
lo gB!div Ref 11.20 dBm -50.059 dBm
120 Next Right(j
-8.80
-13.77 dBm|
Next Leftj
-18.8
Conducted
- -28.8
SpUI'IOUS Marker Deltal|
H H -38.8
Emission
-48.5 ’
Mkr—CF
-58.8
B a R Mkr—RefLvi|
-78.8
More|
Start 30 MHz Stop 25.00 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (2001 pts)
IMSG STATUS
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5.5 Radiated Spurious Emission

5.5.1 Test Equipment

FCC ID: QN8HH-800

Seers Technology Co., Ltd.
HICARE HUB / HH-800

BWS TECH Inc.

FCC Test Report

Data of Issue :

EQUIPMENT MODEL MANUFACTURE | SERIALNUMBER | Calibration Due date
(year/month/date)
Spectrum analyzer FSP13 Rohde & Schwarz 100760 16/02/06
Spectrum analyzer N9020A Agilent US46220101 15/09/11
Bilog Antenna VULB9160 Schwarzbeck VULB9160-3122 16/04/02
Antenna Master JAC-3 DAE IL EMC N/A 15/05/07
Antenna Turntable JAC-2 JAEMC N/A 15/05/07
Controller
RF Cable_2m Test No.1 Hubersunhner N/A 16/01/14
RF Cable_10m Test No.2 Hubersunhner N/A 16/01/14
Loop Antenna HFH2-Z2 Rohde & Schwarz 881056/6 16/01/06
SCHWARZBECK
Horn Antenna BBHA 9120 D BBHA 9120 D 234 15/09/15
MESS-ELEKTRONIK
SCHWARZBECK
Horn Antenna BBHA 9170 BBHA9170157 15/11/14
MESS-ELEKTRONIK
RF Amplifier PAM-118A COM-POWER 551019 15/07/21
Antenna Master N/A AUDIX N/A 15/09/17
Antenna Turntable
ACT AUDIX N/A 15/09/17
Controller
RE Below 1 GHz
CHAMBER N/A SY Corp. N/A N/A
RE Above 1 GHz
N/A SY Corp. N/A 15/09/17
CHAMBER
California
AC Power Source 15001ix-CTS 56255/56256/56257 16/01/13
Instruments
Report No: BWS-15-RF-0003 Page Number : 16 of 35
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Testing FCC ID: QN8HH-800
m Laboratory Seers Technology Co., Ltd.

IECEE CBTL, KOLAS HICARE HUB / HH-800

5.5.2 Test Limit

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious
must be at least 20 dB below the highest emission level within the authorized band. If the output
power of this device was measured by spectrum analyzer, the attenuation under this paragraph shall
be 30 dB instead of 20 dB. In addition, radiated emissions which fall in the restricted bands must
also comply with the FCC section 15.209 limits as below.

Note: Wireless charger configuration was evaluated.

Frequency (MHz) Ifield Strength Measurement distance
(microvolts/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

5.5.3 Test Procedure

The EUT has been operated and followed in the IEEE 802.11b/g/n mode, and could be controlled

its channel. Printed out the test result from the spectrum by hard copy function.

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r02

2. The EUT was placed on a turn table which is 0.8m above ground plane.

3. Measurements were performed on the six highest emissions to ensure EUT compliance.

4. And also, each emission was to be maximized by changing the polarization of receiving antenna

both horizontal and vertical.

5. Repeat above procedures until all frequency measured was complete.
When spectrum scanned from 0.009 MHz to 30 MHz setting resolution bandwidth 120 kHz and
video bandwidth 300kHz.
EMI Test Receiver Setting (Attenuation: Auto, RBW: 200 Hz, VBW 1 kHz, Detector: QP,
Trace: Max hold)

When spectrum scanned from 30 MHz to 1GHz setting resolution bandwidth 120 kHz and
video bandwidth 300kHz.

EMI Test Receiver Setting (Attenuation: Auto, RBW: 120 kHz, VBW 300 kHz, Detector: QP,
Trace: Max hold)

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video bandwidth
3MHz.

EMI Test Receiver Setting (Attenuation: Auto, RBW: 1 MHz, VBW 3 MHz, Detector: Peak,
Trace: Max hold)

For average measurement:

- VBW = 10 Hz, when duty cycle is no less than 98 percent.

- VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum transmission
duration over which the transmitter is on and is transmitting at its maximum power control | evel
for the tested mode of operation.

6. Measure and record the results in the test report.

Report No: BWS-15-RF-0003 ECC Test R t Page Number : 17 of 35
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Testing FCC ID: QN8HH-800
m Laboratory Seers Technology Co., Ltd.

IECEE CBTL, KOLAS HICARE HUB / HH-800

5.5.4 Test SET-UP (Block Diagram of Configuration)
(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable E 3m
EUT
0.8m Test
Receiver
Ground Plane Coaxial Cable
(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz
Turntable .-
\ EUT : Tmto4dm
Test | ~T——T I ,,,,,,,,,,, j
. 0.8m
Receiver |
l 7
Ground Plane E Coaxial Cable

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

Receiving antenna
| reference point

i am
Rotation | B

Rotating table Electromagnetic-radiation absorbing material

Report No: BWS-15-RF-0003 ECC Test R t Page Number : 18 of 35
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5.5.5 Test Result

5.5.5.1 VBW Setting for average measurement

FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

DHS5 on time (One Pulse) Plot on Channel 19
Il Agilent Spectrum Analyzer - Swept S& E‘rﬁlgl
50& AC SEMSE:IMT) ALIGNAUTO 06:17:08PMJan22, 2015 [ |
Marker 2 A 387.000 ps | Bug Type: Log-Pur TRAGE[ > 3 45 6 Marker
Tnput: RE_ PRO: Fast (50 11ig: Yideo Avg|Hold:> 11 B
IFGain:Low Atten: 40 dB Ext Gain: -1.20 dB Select Malkerb
AMKr2 387.0 s 2
10 dBidiv. Ref 30.00 dBm 0.021 dB
fiLog
200
Normal
100 ’ TRIG | L]
0.00
0.0
200 Delta}j
-30.0
-40.0
e Fixed
0.0
Center 2.440000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) ofl
FLINCTION 1D TH FUNCTION VALUE
1 A2 t (A 2620 us (A) 5579 dB
A3 t (n) 3870 us (A) 0.021 dB
3 F t 647.0 us 5.602 dBm
g Properties»
]
7
8
9 More
}‘1’ 10f2
12
MSG STATUS
Duty Cycle =60 %
T =387 s
1/T = 2584 Hz
VBW Setting 3kHz
5.5.5.2 0.009-30 MHz
. - Emission
Frequency Reading Polarization Ant. Cable AMP Limit Level Margin
[MHz] [dB V] [*HV] Factor Loss Gain (dB w/m] (dB] Result
H [dB] [dB] [dB] H [dB wV/m]
- - - - - - - - - Pass

Note: §15.31(0)_The amplitude of spurious emissions from intentional radiators and emissions from
unintentional radiators which are attenuated more than 20 dB below the permissible value

need not be reported unless specifically required elsewhere in this part.
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5.5.5.3 30-1000 MHz

FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

BLE(GFSK)- 2402 MHz(Low)

Frequency | Reading Polarizatio Ant. Factor | Cable Loss Limit Emission
[MHZz] [dB pV] " [dB] [dB] [dB pV/m] Level Detector
[*H/**V] [dB pV/m]
47.99 15.34 \Y 13.17 0.39 40.00 28.90 QP
197.20 19.75 \Y 10.38 1.07 43.52 31.20 QP
207.10 21.17 H 10.32 111 43.52 32.60 QP
245.90 21.29 H 11.95 1.26 46.02 34.50 QP
394.80 18.98 \Y 15.17 155 46.02 35.70 QP
478.80 16.31 \Y 16.71 1.77 46.02 34.80 QP
BLE (GFSK)- 2440 MHz(Middle)
Frequency | Reading Polarizatio Ant. Factor | Cable Loss Limit Emission
[MHZz] [dB pV] " [dB] [dB] [dB pV/m] Level Detector
[*H/**V] [dB pV/m]
46.80 15.61 \Y 13.11 0.38 40.00 29.10 QP
198.50 20.01 \Y 10.32 1.07 43.52 31.40 QP
21140 2118 H 10.40 113 43.52 32.70 QP
359.10 18.63 H 14.82 1.46 46.02 34.90 QP
497.20 17.01 \Y 16.97 1.82 46.02 35.80 QP
588.80 13.43 \Y 18.60 2.07 46.02 34.10 QP
BLE (GFSK)- 2480 MHz(High)
Frequency | Reading Polarizatio Ant. Factor | Cable Loss Limit Emission
[MHZz] [dB pV] " [dB] [dB] [dB pV/m] Level Detector
[*H/**V] [dB pV/m]
46.70 15.72 \Y 13.10 0.38 40.00 29.20 QP
198.40 20.01 \Y 10.32 1.07 43.52 31.40 QP
211.20 2118 H 10.39 112 43.52 32.70 QP
359.40 18.52 H 14.82 1.46 46.02 34.80 QP
497.20 17.01 \Y 16.97 1.82 46.02 35.80 QP
588.80 13.43 \Y 18.60 2.07 46.02 34.10 QP
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5.5.5.4 Above 1 GHz

BLE (GFSK)- 2402 MHz(Low)

FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

Frequenc . Polarizatio Ant. . L. Emission
Reading Cable Loss | AMP Gain Limit Detecto
y n Factor Level
[dB pV] [dB] [dB] [dB pV/m] r
[MHZz] [*H/**V] [dB] [dB pV/m]
1595.50 46.69 H 25.69 3.76 40.54 74 35.60 Peak
3331.20 4481 28.20 5.37 41.58 74 36.80 Peak
6284.70 38.13 H 33.73 7.36 40.32 74 38.90 Peak
5123.50 42.78 \Y 31.07 6.57 41.02 74 39.40 Peak
7566.40 3192 \Y 40.61 8.21 40.64 74 40.10 Peak
9122.60 21.93 H 48.96 9.56 40.55 74 39.90 Peak
BLE (GFSK)- 2440 MHz(Middle)
Frequenc . Polarizatio Ant. . o Emission
Reading Cable Loss | AMP Gain Limit Detecto
y n Factor Level
[dB pV] [dB] [dB] [dB pV/m] r
[MHz] [*H/**V] [dB] [dB pV/m]
1595.50 46.69 H 25.69 3.76 40.54 74 35.60 Peak
3331.20 4491 28.20 5.37 41.58 74 36.90 Peak
6283.80 38.04 H 33.72 7.36 40.32 74 38.80 Peak
5123.40 42.88 V 31.07 6.57 41.02 74 39.50 Peak
7566.30 31.92 V 40.61 8.21 40.64 74 40.10 Peak
9122.60 21.93 H 48.96 9.56 40.55 74 39.90 Peak
BLE (GFSK)- 2480 MHz(High)
Frequenc . Polarizatio Ant. . o Emission
Reading Cable Loss | AMP Gain Limit Detecto
y n Factor Level
[dB pV] [dB] [dB] [dB pV/m] r
[MHz] [*H/**V] [dB] [dB pV/m]
1595.50 46.69 H 25.69 3.76 40.54 74 35.60 Peak
3331.20 4481 28.20 5.37 41.58 74 36.80 Peak
6284.10 38.14 H 33.72 7.36 40.32 74 38.90 Peak
5123.30 4298 V 31.07 6.57 41.02 74 39.60 Peak
7566.30 31.92 V 40.61 821 40.64 74 40.10 Peak
9122.60 21.93 H 48.96 9.56 40.55 74 39.90 Peak
Report No: BWS-15-RF-0003 Page Number : 210f 35
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Testing FCC ID: QN8HH-800
m Laboratory Seers Technology Co., Ltd.

IECEE CBTL, KOLAS HICARE HUB / HH-800

5.6 Band Edge Measurement

5.6.1 Test Equipment

BWS TECH Inc.

FCC Test Report

Data of Issue :

EQUIPMENT MODEL MANUFACTURE | SERIALNUMBER | Calibration Due date
(year/month/date)
Spectrum analyzer N9020A Agilent US46220101 15/09/11
Bilog Antenna VULB9160 Schwarzbeck VULB9160-3122 16/04/02
Antenna Master JAC-3 DAE IL EMC N/A 15/05/07
Antenna Turntable JAC-2 JAEMC N/A 15/05/07
Controller
RF Cable_2m Test No.1 Hubersunhner N/A 16/01/14
RF Cable_10m Test No.2 Hubersunhner N/A 16/01/14
Loop Antenna HFH2-Z2 Rohde & Schwarz 881056/6 16/01/06
SCHWARZBECK
Horn Antenna BBHA 9120 D BBHA 9120 D 234 15/09/15
MESS-ELEKTRONIK
RF Amplifier PAM-118A COM-POWER 551019 15/07/21
Antenna Master N/A AUDIX N/A 15/09/17
Antenna Turntable
ACT AUDIX N/A 15/09/17
Controller
RE Below 1 GHz
CHAMBER N/A SY Corp. N/A N/A
RE Above 1 GHz
N/A SY Corp. N/A 15/09/17
CHAMBER
California
AC Power Source 15001ix-CTS 56255/56256/56257 16/01/13
Instruments
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IECEE CBTL, KOLAS HICARE HUB / HH-800

5.6.2 Test Limit

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

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

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

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

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

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

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

Repeat the procedures until all the PEAK and AVERAGE versus POLARIZATION are measured.
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IECEE CBTL, KOLAS HICARE HUB / HH-800

5.6.4 Test SET-UP (Block Diagram of Configuration)

(a) Conducted Emission Test Set-Up, Frequency above 1000MHz

EUT 11 Spectrum Analyzer

(b)Radiated Emission Test Set-Up, Frequency above 1000MHz

e e e e e e e e S . - - = - =

Rotating table Electromagnetic-radiation absorbing material
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5.6.5 Test Result

5.6.5.1 Conducted Band

Edges

FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

I Agilent Spectrum Analyzer - Swept SA

EEE

50 % AT SEMSEIMT) ALIGH AUTO 06:46:21 PM Jan 22, 2015 P kS h
[Marker 1 2.402060900000 GHz | Trig: Free Run Q\fjggﬁ;mg-Pwr TRAcE[[ 558 sak Searc
e R aiow ™ Atten: 40 dB Ext Gain: -1.20 dB LeplP NHNNN
Mkr1 2.402 060 900 GHz NextPeak
19geiciv__ Ref 31.20 dBm 5.791 dBm
. Next Right
11.2 .
Next Left
1.20
580 ——
Marker Delta|
-18.8
-28.8
Mkr—CF
388
e Mkr—>Ref Lvl||
-58.8
More
Center 2.4020000 GHz Span 1.050 NMHz 1o0f2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.07 ms (2001 pts)
MSG STATUS

"I Agilent Spectrum Analyzer - Swept SA |Z”E||g|
50 £ AT SEMNSE:INT ALIGH AUTO 06:57:13 PM Jan 22, 2015
[Marker 1_2.400000000000 GHz | Avg Type: Pwr(RMS) TRACE[L - 515 6 Marker
Input: RF PNO: Fast 0 1rig:Free Run Avg|Hold:>111 TYPE(R
[EGain:L ow Atten: 20 dB Ext Gain: -1.20 dB pETP MHHNI] o o lect Marker
Mkr1 2.400 000 0 GH=z i
E%SBMW Ref 11.20 dBm Band Power -52.731 dBm
190 Normal
-8.80
-14.21 dBm| D It
e
-18.8
288
Fixed
38.8 <>
488
(o]
-58.8
Bl A B — Properties»
788
More
Start 2.390000 GHz Stop 2.405000 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (2001 pts)
MSG STATUS
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FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

— PSD Level

EEE

I Agilent Spectrum Analyzer - Swept SA

S0 & AT SEMNSE:INT ALIGH AUTO 06:47:33 PM Jan 22, 2015
[Marker 1_2.480063525000 GHz | ot Free & g e g macfosses]|  PeakSearch
A ) rig: Free un vy old>
i ™ Atten: 40 dB Ext Gain: -1.20 dB Le|P NMNN N
Mkr1 2.480 063 525 GHz NextPeak
19 ge/div__ Ref 31.20 dBm 6.237 dBm
1.2 Next Right|
11.2 ’
Next Left|
1.20
-8.80 ———
Marker Delta|
-1a88
288
Mkr—CF
-38.8
e Mkr—RefLvi||
A8 8
More
Center 2.4800000 GHz Span 1.050 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.07 ms (2001 pts)
MSG STATUS

Hig

I Agilent Spectrum Analyzer - Swept SA

h Channel (2480MHz) — Band Edge

EEE

50 52 AL SEMNSE INT)| ALIGH AUTO 07:01:41 PM Jan 22, 2015
[Marker 1_2.483500000000 GH=z | Avg Type: Pwr(RMS) TRACE[[ - 5 15 & Marker
Input: RF PNO: Fast 5 Trig: Free Run Avg|Hold:> 111 TPE [ ol
IFGainil ow Atten: 20 dB Ext Gain: -1.20 dB perlP WHHNI o o lect Marker
Mkr1 2.483 500 0 GHz e
lgngdiv Ref 11.20 dBm Band Power -68.553 dBm
- Normal
-5.80
-13.77 dBm|
Delta
-188
-28.8
FixedD
-38.8
-43.8
Q or
-58.8
R Properties»
-73.8
More
Start 2.478500 GHz Stop 2.493500 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (2001 pts)
MSG STATUS
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5.6.5.2 Radiated Band Edges

FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

Low Channel (2402 MHz) — Horizontal

BWS TECH INC
Data: 25 File: D:\i2 AHE OI EI\&2\SEERS.EMG (32)
JopLevel (dBuvim)
80 FEC LIMIT-BK.
i 1.4 3 4 5 F
19
2310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2405
Frequency (MHz)
Site : SVSWR Chamber
Condition: FCC LIMIT PK 3m BBHA9120D517_2014 HORIZONTAL
eut : HH-880
mode : GFSK(BLE) Channel @
memo
ReadAntenna Preamp Cable Limit Over A/Pos T/Pos
Freq Level Factor Factor Loss Level Line Limit Remark
MHz dBuv dB/m dB dB dBuV/m dBuV/m dB cm deg
1 2377.55 49.61 26.72 41.00 4.43 39.76 74.00 -34.24 --- --- Peak
2 2379.92 50.09 26.73 41.00 4.43 49.25 74.00 -33.75 --- --- Peak
3 2383.44 50.46 26.73 41.00 4.43 40.62 74.00 -33.38 --- --- Peak
4 2389.71 5@.25 26.74 41.901 4.44 40.42 74.00 -33.58 --- --- Peak
5 2395.79 49.89 26.75 41.01 4.44 49.87 74.00 -33.93 --- --- Peak
6 * 2402.34 84.78 26.76 41.92 4.45 74.97 74.00 0.97 --- --- Peak
BWS TECH INC
Data: 26 File: D:\5F AHA| Ol F{\&2\SEERS.EM6 (32)
4opLeve! (dBuVim)
b 5
10
2310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2405
Frequency (MHz)
Site : SVSWR Chamber
Condition: FCC LIMIT AV 3m BBHA9120D517_2814 HORIZONTAL
eut : HH-80@
mode : GFSK(BLE) Channel ©
memo
ReadAntenna Preamp Cable Limit Over A/Pos T/Pos
Freq Level Factor Factor Loss Level Line Limit Remark
MHz dBuVv dB/m dB dB dBuV/m dBuV/m dB cm deg
1 2363.20 36.63 26.71 48.99 4.472 26.77 54.00 -27.23 --- --- Average
2 2376.12 36.78 26.72 41.00 4.43 26.93 54.00 -27.07 --- --- Average
3 2381.82 36.52 26.73 41.00 4.43 26.68 54.00 -27.32 -—- --- Average
4 2394.65 36.76 26.75 41.91 4.44 26.94 54.00 -27.06 --- --- Average
5 % 2492.06 79.77 26.76 41.02 4.45 69.96 54.00 15.96 --- --- Average
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FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

Low Channel (2402 MHz) — Vertical

BWS TECH INC
aberatary
Data: 27 File: D\E AHI O EN\&\SEERS.EMG (32)
JoqLevel [@Buvim)
80 FCCLIMIERK
0 I N A NN 2 4 A
19
2310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2405
Frequency (MHz)
Site : SVSWR Chamber
Condition: FCC LIMIT PK 3m BBHA91208D517 2014 VERTICAL
eut : HH-860
mode : GFSK(BLE) Channel ©
memo
ReadAntenna Preamp Cable Limit Over A/Pos T/Pos
Freq Level Factor Factor Loss Level Line Limit Remark
MHz  dBuvV  dB/m dB dB dBuV/m dBuV/m dB cm deg
1 2376.22 50.52 26.72 41.00 4.43 40.67 74.00 -33.33 --- --- Peak
2 2385.62 49.57 26.74 41.00 4.43 39.74 74.00 -34.26 --- --- Peak
3 2389.23 49.46 26.74 41.91 4.44 39.63 74.00 -34.37 --- --- Peak
4 2398.26 49.64 26.75 41.01 4.44 39,82 J74.00 -34.18 --- --- Peak
5 2492.34 77.83 26.76 41.02 4.45 68.82 74.00 -5.98 --- --- Peak
teaiing BWS TECH INC
Data: 28 File: D:\HE AL O EI\&\SEERS.EM6 (32)
qoqLeve! (dBuVim)
50 7T\
30| 1 2
10
2310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2405
Frequency (MHz)
Site : SVSWR Chamber
Condition: FCC LIMIT AV 3m BBHA9120D517_2814 VERTICAL
eut : HH-8@e
mode : GFSK(BLE) Channel @
memo
ReadAntenna Preamp Cable Limit Over A/Pos T/Pos
Freq Level Factor Factor Loss Level Line Limit Remark
MHz dBuVv dB/m dB dB dBuV/m dBuV/m dB cm deg
1 2360.64 37.25 26.70 40.99 4.41 27.37 54.00 -26.63 -—- --- Average
2 2385.53 36.86 26.74 41.00 4.43 27.83 54.00 -26.97 --- --- Average
3 2394.74 37.06 26.75 41.01 4.44 27.24 54.00 -26.76 --- --- Average
4 * 2402.06 67.44 26.76 41.02 4.45 57.63 54.00 3.63 -—- --- Average
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High Channel (2480 MHz) — Horizontal

esting
aboratory

BWS TECH INC

Data: 29

File: D:\E AHE O] E4\&2\SEERS.EMG (32)

nnLevel ([dBuVim)

1

80 1 CC LIMIT-BK.
60 CE LM AY |
20| pd i 2
40 I I' i ‘_J‘ hir A -u“r‘ J‘I |'“p 1 Ak A4, M AN
10
2475 2478. 2480. 2482. 2484, 2486. 2488, 2490. 2492. 2494, 2496. 2500
Frequency (MHz)
Site : SVSWR Chamber
Condition: FCC LIMIT PK 3m BBHA9120D517_ 20614 HORIZONTAL
eut : HH-88e
mode : GFSK(BLE) Channel 39
memo
ReadAntenna Preamp Cable Limit Over A/Pos T/Pos
Freq Level Factor Factor Loss Level Line Limit Remark
MHz dBuv dB/m dB dB dBuV/m dBuV/m dB cm deg
1% 2479.73 83.96 26.85 41.07 4.50 74.24 74.00 0.24 --- --- Peak
2 2488.33 52.35 26.87 41.97 4.51 42.66 74.00 -31.34 --- --- Peak
3 2488.93 53.51 26.87 41.07 4.51 43.82 74.00 -30.18 --- --- Peak
4 2491.18 54.69 26.87 41.87 4,51 44.40 74.00 -29.60 --- --- Peak
5 2494,73 52.73 26.87 41.98 4.52 43.04 74.00 -30.96 --- --- Peak
BWS TECH INC
Data: 30 File: D:\2E AHEl Ol EN\&\SEERS.EM6 (32)
qopLeve! (dBuVim)
60 CC LIMIT.AY |
f: 2 3 4 5
10
2475 2478. 2480. 2482. 2484, 2486. 2488, 2490. 2492, 2494, 2496. 2500
Frequency (MHz)
Site : SVSWR Chamber
Condition: FCC LIMIT AV 3m BBHAS120D517_2014 HORIZONTAL
eut : HH-&ee
mode : GFSK(BLE) Channel 39
memo
ReadAntenna Preamp Cable Limit Over A/Pos T/Pos
Freq Level Factor Factor Loss Level Line Limit Remark
MHz dBuv dB/m dB dB dBuV/m dBuV/m dB cm deg
1* 2480.83 77.83 26.86 41.867 4.50 68.12 54.00 14.12 -—- --- Average
2 2484.75 36.79 26.80 41.87 4,51 27.89 54.80 -26.91 --- --- Average
3 2487.88 36.74 26.86 41.67 4.51 27.84 54.00 -26.96 --- --- Average
4 2489.55 36.75 26.87 41.67 4.51 27.06 54.00 -26.94 -—- --- Average
5 2492.55 36.72 26.87 41.08 4.51 27.82 54.00 -26.98 --- --- Average
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High Channel (2480 MHz) — Vertical
BWS TECH INC

Data: 31 File: D2 AHHI DI EVE1\SEERS.EM6 (32)
nnLevel {dBuVim)

1

80 1 €€ HMTRK
60 . - - CE LM AY |
ﬁ 2 , A g Mj.}. . hil‘ki\aru.‘ ‘M“M}.'m M i Attt
19
2475 2478. 2480. 2482, 2484, 2486, 2488, 2490. 2492. 2494. 2496. 2498. 2500
Frequency (MHz)
Site : SVSWR Chamber
Condition: FCC LIMIT PK 3m BBHAS128D517_ 20614 VERTICAL
eut : HH-88e
mode : GFSK(BLE) Channel 39
memo H
ReadAntenna Preamp Cable Limit Over A/Pos T/Pos
Freq Level Factor Factor Loss Level Line Limit Remark
MHz dBuv dB/m dB dB dBuV/m dBuV/m dB cm deg
11 2479.78 81.13 26.85 41.07 4.50 71.41 74.00 -2.59 --- --- Peak
2 2484.20 48.56 26.86 41.97 4,51 38.86 74.00 -35.14 --- --- Peak
3 2488.20 52.02 26.87 41.97 4.51 42.33 74.00 -31.67 --- --- Peak
4 2489.25 55.10 26.87 41.97 4.51 45.41 74.00 -28.59 --- --- Peak
5 2491.13 55.42 26.87 41.87 4,51 45.73 74.00 -28.27 --- --- Peak
6 2492.23 56.30 26.87 41.87 4.51 46.61 74.00 -27.39 --- --- Peak
7 2494,25 55.35 26.87 41.08 4.52 45.66 74.00 -28.34 --- --- Peak

R
Laboratary

Data: 32 File: DAY AHG] OIEVE\SEERS.EMG (32)

1MLe'veI (dBuVim})

60 CELIMITAV|
10
2475 2478. 2480. 2482. 2484 2486. 2488. 2490. 2492. 2494 2496. 2498. 2500
Frequency (MHz)
Site : SVSWR Chamber
Condition: FCC LIMIT AV 3m BBHA9128D517_2014 VERTICAL
eut : HH-8ee
mode : GFSK(BLE) Channel 39
memo
ReadAntenna Preamp Cable Limit Over A/Pos T/Pos
Freq Level Factor Factor Loss Level Line Limit Remark
MHz  dBuvV  dB/m dB dB dBuV/m dBuV/m dB cm deg
1 * 2479.98 73.52 26.86 41.87 4.58 63.81 54.00 9.81 --- --- Average
2 2486.53 37.19 26.86 41.07 4.51 27.49 54.00 -26.51 --- --- Average
3 24998.83 37.23 26.87 41.87 4.51 27.54 54.00 -26.46 --- --- Average
4 2492.60 37.21 26.87 41.08 4.51 27.51 54.00 -26.49 -—- --- Average
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5.7 AC Power Conducted Emission

5.7.1 Test Equipment

EQUIPMENT MODEL MANUFACTURE | SERIAL NUMBER | Calibration Due date
(year/month/date)

ROHDE &

LISN ENV216 100324 16/01/12
SCHWARZ

LISN FCC-LISN-50-50-2-02 Fcc 03074 16/01/12

#2 Conducted Cable_2.7m N/A N/A N/A 16/01/14
_ ROHDE &

Test Receiver ESPI 100063 16/01/12
SCHWARZ

CE CHAMBER N/A SY Corp. N/A 15/09/17
California

AC Power Source 15001ix-CTS 56255/56256/56257 16/01/13
Instruments

5.7.2 Test Limit

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Frequency of Conducted limit(dBuV)
emission(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

5.7.3 Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least 80
centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network(LISN).

3. All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 microhenry LISN should be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =
9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector and
Quasi-Peak Detector Function respectively.
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5.7.4 Block Diagram of Test Setup

/ Vertical Ground
Reference Plane / Test Receiver

——— 1
o o o o
40cm EUT - ol o 0 0 o
80cm
LISN
11 | " B |l
N T
\ Horizontal Ground
Reference Plane
Report No: BWS-15-RF-0003 ECC Test R t Page Number : 32 0f 35
BWS TECH Inc. €s epor Data of Issue : March 13, 2015



Testing
Laborator Y

IECEE CBTL, KOLAS

5.7.5 Test Result

BLE(GFSK)-H

FCC ID: QN8HH-800
Seers Technology Co., Ltd.
HICARE HUB / HH-800

dBuV
100.0
900 Limits
FCCE QP
80.0 FCCB AV
70.0
60.0 - |
500 A | Transducer
V:{"w ENV216
400 Vi ¥ ""'u.- "‘"‘“-. Traces
WWMWWNW PK+
00 A e v P, AL Ay
d Lt 'y Lo P' Tl \ \."ﬂ" h"l'"l
._.___, "“\,”'h _,_Lw___r \J"x.- AWtV vl | o v
200 S —
10.0
0.0
1680 kHe 1 MHz 10 MHz 30 MHez
Trace Frequency Level Limit Delta Limit |Delta Ref Comment
(MHz) (dBuv) (dBuVv) {dB) (dB)
1 QP 0.162 43.53 65.36 -21.83
1 QP 0.182 40.40 64.39 -23.99
1 QP 0.218 3972 62.89 2317
1 QP 0.246 37.91 651.89 -23.98
1 QP 0.274 36.35 61.00 -24 65
1 QP 0.358 3418 58.77 -24 59
1 QP 0.524 41.17 56.00 -14.83
1 QP 0.916 31.68 56.00 24 32
1 QP 1472 31.89 56.00 -24 11
1 QP 2.036 31.18 56.00 -24 82
1 QP 2.628 30.48 56.00 -25 52
1 QP 4112 30.69 56.00 -25.31
1 QP 5404 31.60 60.00 -28.40
1 QP 5.992 32.27 60.00 2773
1 QP 8.14 34 .97 60.00 -25.03
1 QP 17.08 24 .33 60.00 -35.67
1 QP 18.144 2537 60.00 -34 .63
1 QP 24 512 2270 60.00 -37.30
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BLE(GFSK)-N

FCC ID:

QN8HH-800

Seers Technology Co., Ltd.
HICARE HUB / HH-800

dBuV
100.0
900 Limits
FCCB QP
80.0 FCCB AV
700
600 |— |
500 | Transducer
ENV216
400 Va,f;‘m-\jﬁ: T
v ."Hw M Ko
300 [N H VT oYW el iy R
i ) M"- |-'I II .Af"-“\ AT -, /._.nl r“‘-': ; ' .I'. %.M v Tl .
h's -\.‘_h-____f N‘.__M_-" M-k". o W W S VAN B \ v v
200 e
10.0
0.0
150 = 1 MHz 10 MHz 30 MHz
Trace Frequency Level Limit Delta Limit |Delta Ref Comment
(MHz) (dBuV) (dBuV) {dB) {dB)
1 QP 0.166 4361 65.16 -21.55
1 QP 0.182 40.96 64.39 -23.43
1 QP 0222 4023 6274 -22 51
1 QP 0.242 3854 62.03 -23.49
1 QP 027 3722 61.12 -23.90
1 QP 0.354 34 .65 58.87 -24.22
1 QP 0.524 41.46 56.00 -14.54
1 QP 0.912 3222 56.00 -23.78
1 QP 1.496 3221 56.00 -23.79
1 QP 20186 31.59 56.00 -24.41
1 QP 2672 30.56 56.00 -25 .44
1 QP 4128 31.07 56.00 -24.93
1 QP 5.368 3247 60.00 -27.53
1 QP 59186 33.07 60.00 -26.93
1 QP 8176 3567 60.00 -24.33
1 QP 17.084 2510 60.00 -34.90
1 QP 1922 26.53 650.00 -33.47
1 QP 24 524 2323 60.00 -36.77
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5.8 Antenna Application

5.8.1 Antenna Requirement

Standard Requirement

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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.
The manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited. This requirement does not apply to
FCC CRF Part 15.203 | carrier current devices or to devices operated under the provisions of
§15.211, §15.213, §15.217, §15.219, or §15.221. Further, this
requirement does not apply to intentional radiators that must be
professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators
which, in accordance with §15.31(d), must be measured at the
installation site. However, the installer shall be responsible for
ensuring that the proper antenna is employed so that the limits in this
part are not exceeded.

For intentional device, according to FCC 47 CFR Section 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. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.

Antenna Type Frequency Antenna Gain Limit
Chip Antenna 2.4 GHz 1.99 dBi <6 dBi
5.8.2 Result
PASS
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