Page 1 of 34 Report No.: HK1904290896-E

FCC TEST REPORT

Testreport

On Behalf of

Techbloom (Beijing) Information Technology Co., Ltd.

For

Fault Predictive Intelligent UHF RFID Reader and Writer

Prepared for:

Prepared By:

Date of Test:

Date of Report:

Report Number:

Model No.: RF-RW202H
Serial Model : N/A

FCCID: 2AS75-RF-RW202H

Techbloom (Beijing) Information Technology Co., Ltd.

Room 301, Buliding 6, No. 2, Ronghua South Road, Beijing ETDZ, Beijing China

Shenzhen HUAK Testing Technology Co., Ltd.
1F, B2 Building, Junfeng Zzhongcheng zhizao Innovation Park, Fuhai Street,
Bao'an District, Shenzhen City, China

Apr. 24, 2019 ~ Apr. 30, 2019

Apr. 30, 2019
HK1904290896-E



{3 Page 2 of 34 Report No.: HK1904290896-E

TEST RESULT CERTIFICATION

Applicant’s name...................  Techbloom (Beijing) Information Technology Co., Ltd.

Room 301, Buliding 6, No. 2, Ronghua South Road, Beijing ETDZ,
AAAreSS.....oooovveiiiiieerieeee Beijing China
Manufacture's Name.............. Techbloom (Beijing) Information Technology Co., Ltd.

Room 301, Buliding 6, No. 2, Ronghua South Road, Beijing ETDZ,
AdAress......cccceevcveeeeeiiiee e Beijing China

Product description

Trade Mark: N/A

Product name........................... Fault Predictive Intelligent UHF RFID Reader and Writer

Model and/or type reference .: RF-RW202H

FCC Rules and Regulations Part 15 Subpart C Section 15.249
ANSI C63.10: 2013

This publication may be reproduced in whole or in part for non-commercial purposes as long as
the Shenzhen HUAK Testing Technology Co., Ltd. is acknowledged as copyright owner and source
of the material. Shenzhen HUAK Testing Technology Co., Ltd. takes no responsibility for and will
not assume liability for damages resulting from the reader's interpretation of the reproduced

material due to its placement and context.
Date of TeSt ..vvvviiiiiicee e :

Standards.....ccooeeeeeiiiieed

Date (s) of performance of tests ............ © Apr. 24,2019 ~ Apr. 30, 2019
Date of ISSUE........cceeviiiiiiicee © Apr. 30,2019
TestResUlt ..., . Pass

Testing Engineer ; &%/ @U g L

(Gary Qian)

Technical Manager 'E:Cé&m, H =
(Eden Hu)

Authorized Signatory : JRSO n 2_[/]0 U

(Jason Zhou)



Table of Contents

. TEST SUMMARY
. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

2.2 Carrier Frequency of Channels

2.3 Operation of EUT during testing

2.4 DESCRIPTION OF TEST SETUP

2.5 MEASUREMENT INSTRUMENTS LIST

CONDUCTED EMISSIONS TEST
3.1 Conducted Power Line Emission Limit
3.2 Test Setup
3.3 Test Procedure
3.4 Test Result

4 RADIATED EMISSION TEST

4.1 Radiation Limit
4.2 Test Setup
4.3 Test Procedure
4.4 Test Result

5 BAND EDGE

6 OCCUPIED BANDWIDTH MEASUREMENT

5.1 Limits
5.2 Test Procedure
5.3 Test Result

6.1 Test Setup

6.2 Test Procedure

6.3 Measurement Equipment Used
6.4 Test Result

7 ANTENNA REQUIREMENT
8 PHOTOGRAPH OF TEST

Radiated Emission

Page 3 of 34

Report No.: HK1904290896-E

Page

W 0 0 0 0 N o o o o1 g b~

A o i i
N N R R

N NN
N N NN

N NN NN
B NG NG NG NGV AN

w
N

w W
w w



{3 Page 4 of 34 Report No.: HK1904290896-E
1. TEST SUMMARY

1.1 TEST PROCEDURESAND RESULTS

DESCRIPTION OF TEST RESULT
15.207 Conducted Emission COMPLIANT
15.249&15.209 Fun_da_mental &Radiated Spurious COMPLIANT
Emission Measuremen
15.215 Bandwidth COMPLIANT
15.205 Band Edge Emission COMPLIANT
15.203 Antenna Requirement COMPLIANT
1.2 TEST FACILITY
Test Firm . Shenzhen HUAK Testing Technology Co., Ltd.
Address 1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park, Fuhai

Street, Bao'an District, Shenzhen City, China

1.3 MEASUREMENT UNCERTAINTY

Measurement Uncertainty
Conducted Emission Expanded Uncertainty = 2.23dB, k=2

Radiated emission expanded uncertainty(9kHz-30MHz) = 3.08dB, k=2
Radiated emission expanded uncertainty(30MHz-1000MHz) = 4.42dB, k=2
= 4.06dB, k=2

Radiated emission expanded uncertainty(Above 1GHz)
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2.1 GENERAL DESCRIPTION OF EUT

Equipment Fault Predictive Inteligent UHF RFID Reader and Writer
Model Name RF-RW202H

Serial No. N/A

Trade Mark N/A

Model Difference N/A

FCCID 2AS75-RF-RW202H
Antenna Type SMA connect Antenna
Antenna Gain 3dBi

BT Operation frequency 902MHz-928MHz
Number of Channels 50CH

Modulation Type ASK

Battery N/A

Power Source DC 24v
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2.2 Carrier Frequency of Channels

Channel List
Channel Fre(ﬁ/lu:Zr;cy Channel Fre(ﬁ/lu:Zr;cy Channel H?&T_g;cy Channel Fr%(\q/ll:_'ezgcy

1 902.75 14 909.25 27 915.75 40 922.25
2 903.25 15 909.75 28 916.25 41 922.75
3 903.75 16 910.25 29 916.75 42 923.25
4 904.25 17 910.75 30 917.25 43 923.75
5 904.75 18 911.25 31 917.75 44 924.25
6 905.25 19 911.75 32 918.25 45 924.75
7 905.75 20 912.25 33 918.75 46 925.25
8 906.25 21 912.75 34 919.25 47 925.75
9 906.75 22 913.25 35 919.75 48 926.25
10 907.25 23 913.75 36 920.25 49 926.75
11 907.75 24 914.25 37 920.75 50 927.25
12 908.25 25 914.75 38 921.25

13 908.75 26 915.25 39 921.75

2.3 Operation of EUT during testing

Operating Mode

The mode is used: Transmitting mode
Low Channel: 902.75MHz
Middle Channel: 914.75MHz
High Channel: 927.25MHz

2.4 DESCRIPTION OF TEST SETUP

Operation of EUT during Conducted testing:

AC 120V/60Hz Adapter Dock EUT

Note: Dock is only a connector, there is no extra circuit.

Operation of EUT during Radiation and AbovelGHz Radiation testing:

EUT
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2.5 MEASUREMENT INSTRUMENTS LIST
; ) Cal.
ltem Equipment Manufacturer Model No. Serial No. Last Cal.
Interval
L.L.S.N.
1. Artificial Mains R&S ENV216 HKE-002 Dec. 28, 2018 1 Year
Network
2. Receiver R&S ESCI 7 HKE-010 Dec. 28, 2018 | 1 Year
RF automatic
3. ) Tonscend JS0806-2 HKE-060 Dec. 28, 2018 | 1 Year
control unit
4. | Spectrum analyzer R&S FSP40 HKE-025 Dec. 28, 2018 1 Year
5. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 28, 2018 1 Year
6. Preamplifier Schwarzbeck BBV 9743 HKE-006 Dec. 28, 2018| 1 Year
7. | EMI Test Receiver | Rohde & Schwarz ESCI 7 HKE-010 Dec. 28, 2018 1 Year
Bilog Broadband
8. Schwarzbeck VULB9163 HKE-012 Dec. 28,2018 | 1 Year
Antenna
FMzB 1519
9. Loop Antenna Schwarzbeck B HKE-014 Dec. 28, 2018 | 1 Year
10. Horn Antenna Schewarzbeck 9120D HKE-013 Dec. 28, 2018| 1 Year
N EMC051845
11. Pre-amplifier EMCI SE HKE-015 Dec. 28, 2018 1 Year
12. Pre-amplifier Agilent 83051A HKE-016 Dec. 28, 2018 1 Year
Jz0ztheBO
EMI Test Software
13. Tonscend T120-B HKE-083 N/A N/A
EZ-EMC ]
Version
14. Power Sensor Agilent E9300A HKE-086 Dec. 28, 2018| 1 Year
15. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 28, 2018 | 1 Year
16. | Signal generator Agilent N5182A HKE-029 Dec. 28, 2018 1 Year
17. | Signal Generator Agilent 83630A HKE-028 Dec. 28, 2018 1 Year
18. Shielded room Shiel Hong 4*3*3 HKE-039 Dec. 28, 2017 | 3 Year
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3. CONDUCTED EMISSIONS TEST

3.1 Conducted Power Line Emission Limit
For unintentional device, according to § 15.107(a) Line Conducted Emission Limits is as following

E Maximum RF Line Voltage (dBpV)
re(‘m:)c J CLASS A \ CLASS B
Q.P. Ave. Q.P. Ave.
0.15-0.50 79 66 66-56* 56-46*
0.50-5.00 73 60 56 46
5.00-30.0 73 60 60 50

* Decreasing linearly with the logarithm of the frequency
For intentional device, according to §15.207(a) Line Conducted Emission Limit is same as above table.

3.2 Test Setup

Shielded Rooms

EUT

Test
Recever

LISH

3.3 Test Procedure

1, The equipment was set up as per the test configuration to simulate typical actual usage per the user's
manual. The EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is placed
on the ground plane as per ANSI C63.10.

2, Support equipment, if needed, was placed as per ANSI C63.10.

3, All /O cables were positioned to simulate typical actual usage as per ANSI C63.10.

4, If a EUT received DC power from the USB Port of Notebook PC, the PC'’s adapter received
AC120V/60Hz power through a Line Impedance Stabilization Network (LISN) which supplied power
source and was grounded to the ground plane.

5, All support equipments received AC power from a second LISN, if any.

6, The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

7, Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

3.4 Test Result

Pass

All the test modes completed for test. Only the worst result was reported as below:
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Test Specification: Line

FCC PART 15 E CLASS B[L]

100

iy

M

'. i {
\JJ".N"IV"JI’W"W.“ W i “

Level[dBp]
=

20

10

1%[“( 1M 10M J0M
Fraquency[Hz]

1 01815 477D 10.06 5442 16.67 QP
2 D.27a0 48.18 10.04 50.84 12.76 QP
3 04200 48.29 10.04 A745 B.16 apP
4 1.018% 4727 10.07 56.00 B3 QP
5 1.5875 48.82 10.11 58.00 0.18 QP
L] 21480 4878 10,16 58.00 8 apP
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Test Specification: Neutral

FCCPART 15 B CLASS B(N)

100

70

Ly

‘m."' Ad —_ nqum"!:ﬁ.r"l wh m

N b AU K
Wate YA IV e o, JMMMWH%

L\ ) .'“Jw'-.‘;.“ |

LevelldBuv]
=
8
.
5
i

oK W 1o 30M
Frequency[Hz]

1 0.3570 48,16 10.03 58.80 B.654 QP
2 09375 47.78 10.06 50.00 B2z aP
3 1.5585 47.50 10011 50.00 B.50 QP
4 2 2605 47.09 10.18 58.00 B.01 QP
5 28885 48.85 10.21 58.00 B.35 QP
L] 6.1215 4327 10.23 60.00 16.73 QP
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4 RADIATED EMISSION TEST

4.1 Radiation Limit
For unintentional device, according to § 15.109(a), except for Class A digital devices, the field strength of

radiated emissions from unintentional radiators at a distance of 3 meters shall not exceed the following

values:

Frequency Distance Radiated Radiated
(MHz) (Meters) (dBuV/m) (MV/m)
30-88 3 40 100
88-216 3 43.5 150
216-960 3 46 200
Above 960 3 54 500

For intentional device, according to 8 15.209(a), the general requirement of field strength of radiated
emissions from intentional radiators at a distance of 3 meters shall not exceed the above table.

4.2 Test Setup

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

RX Antenna

il

- N

am ————»

Tiirri Tahle

EUT
.-h/

IO.S m

Ground Plane

IReceiver ]

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

Y
Ant. feed
: point
——=
: 1
| "|||| 7 fam
. EUT J/I’url'l'ﬁlr
IO.Bm
——

Ground Plane
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(3) Radiated Emission Test-Up Frequency Above 1GHz

A
Ant.feed |
point {
- D™
:1 Im ) } |
EUT -
1-4m
Turn Takle
= de"
15m
A

Ground Plane

4.3 Test Procedure

1. Below 1GHz measurement the EUT is placed on turntable which is 0.8m abowve ground plane.
And abovwe 1GHz measurement EUT was placed on low permittivity and low tangent turn table
which is 1.5m above ground plane.

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

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

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

6. Repeat abowe procedures until the measurements for all frequencies are complete.

7. The test frequency range from 9KHz to 25GHz per FCC PART 15.33(a).

Note:
For battery operated equipment, the equipment tests shall be performed using a new battery.

4.4 Test Result

PASS

Remark:

1. All the test modes completed for test. The worst case of Radiated Emission is the first antenna, the test
data of this mode was reported.

2. By preliminary testing and verifying three axis (X, Y and 2Z) position of EUT transmitted status, it was
found that “Z axis” position was the worst, and test data recorded in this report.

3. Radiated emission test from 9KHz to 10th harmonic of fundamental was verified, and no emission
found except system noise floor in 9KHz to 30MHz and not recorded in this report.

4. This data is the worst case of Radiated Emission under the worst one of the Antenna.
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Low channel below 1GHz Test Results:

Antenna polarity: H

00 dBuvm
%
FLIZ panl 15 Clazel Hadialon
i Margin -6 iR
J ]
i ) - ;
I
0.0
0000 40 50 60 0 BO [MHz] 300 400 500 GO0 FOO  1000.000
Reading Comect Measure- Antenna Table
Mo. Mk.  Freq. Level  Factor ment  Limit  Over Height Degres
MHz dBuV dB dBuvim  dBuVim dB Detector cm degree  Comment
11 420065 4678 -12.56 3422 4000 578 ap
21 720841 5020 -15.28 3492 4000 -508 ap
3 1027182 5313 -15.96 avAaT 4350 B33 ap
4 1 15924183 5306 -15.02 38.04 4350 -546 ap
5 759384 4712 -9.39 T T3 4500 -B2T ap
& * 9027503 85.80 1.12 86.92 9400 -7.08 ap

Remark: Transd = Cableloss + Antenna factor - Pre-amplifier; Margin = Limit — Level.
The frequency 902.7504MHz is main frequency.
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Antenna polarity: V
90.0  dBu/m
E
X
FLIZ pait 15 ClassH Hadialon
50 Margin -F dF
1 ' 4
1 S 2 I ;“
" I
1o
J0.000 40 50 B0 0 &o [MHz] amn 400 500 GO0 FoO T000. 000

Reading Comect Measure-

Antenna Table

Mo. Mk.  Freqg. Level Factor ment Limit ~ Cwer Height Degree
MHz dBuV dB dBuVm dBuVim dB Detector om degree  Comment
11 67.2022 4987 -14.37 35.50 4000 450 ap
2 1202766 5162 -14.13 aT.45 4350 -65.01 ap
3 | 1800185 5209 -13.69 3840 4350 -310 ap
4 336.0350 s5SD43 -10.43 40.00 4500 -5.00 ap
5 5011788 4443 -6.29 3814 4500 -T.86 ap
& * S027504 B557 1.12 86.69 g400 7. ap

Remark: Transd = Cableloss + Antenna factor - Pre-amplifier; Margin = Limit — Level

The frequency 902.7503MHz is main frequency.
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Middle channel below 1GHz Test Results:

Antenna polarity: H

BILD B i
®
FLL: pail 15 Llassd Hadiaslon
B Mangin -E dR
]
| 4 5
o 1 | i
A I
100
0000 40 500 G0 70 &0 [MHz] 7] 400 500 GOO FOO  VOOOLO00
Reading Comect Measure- Antenna Table
Mo. Mk. Freq.  Level Factor  ment Limit Over Height Degree
MHz dBuV dB dBum dBulim dB Detector om degree  Comment

1 609176 4493 -13.29 31.64 4000 -836 QP
2 107.8876 50.63 -15.48 3515 4350 -835 QP
3 1250066 4983 -13.81 36.02 4350 -f48 QP
4 2503011 52.61 1377 35.84 4.00 -F.16 QP
=
&

3759384 4852 -9.39 3913 4500 8587 QP
* 9147507 8625 1.35 87.64 9400 -6.36 ap

Remark: Transd = Cableloss + Antenna factor - Pre-amplifier; Margin = Limit — Level

The frequency 914.7507MHz is main frequency.
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Antenna polarity: V
a0 dbidm
i
X
FLIE pait 15 Clasel Hadiation
5l Warngin -F R
]
| s
3 X
\ if [
1m0
WO0D 4D 50 G0 FU 80 [MHz] 00 40 500 GOD FO0  1000.000
Reading Comect Measurs- Antenna Table
Mo. Mk.  Freq. Level  Factor ment Limit ~ Ower Height Degree
MHz dBu\ dB dBuVim dBulm dB Detector cm degree  Comment
11 388872 4665 -12.63 34.02 40.00 -5.98 ap
2 65.8031 4876 -14.12 3464 40.00 -5.36 QP
3 1202766 5010 -14.13 54T 4350 -T53 ap
4 1 1924185 5289 -15.02 37.87 43.50 =563 QP
5 5011789 4267 -6.29 36.38 45.00 962 ap
6 * 9147507 5462 1.39 86.01 9400 -7.99 QP

Remark: Transd = Cableloss + Antenna factor - Pre-amplifier; Margin = Limit — Level

The frequency 914.7507MHz is main frequency.
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High channel below 1GHz Test Results:

Antenna polarity: H
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B0 B .
x
FLIZ pait 15 ClazsH Hadialon
i Maigin -6 dR
I
| 4 ;
1 L } I X A
X |
W o
0.0
w000 40 S0 B0 70 €0 [MHz] EL ] 400 500 OO FOO0  1O00LO0D
Reading Comect Measure- Antenna Table
Mo. Mk.  Freq Level  Factor ment  Limit  Over Height Degres
MH= dBuV dB dBuVim  dBuNim dB Detector cm degree  Comment
11 64 6594 4937 -13.94 3543 40.00 457 ar
2 1 1202786 5210 -14.13 ar.arv 4350 553 apP
3 2503011 5221 1357 35.44 45.00 756 ar
4 3759384 4817 -9.359 3578 45.00 722 apP
3 2011789 4487 -6.29 368.58 45.00 -742 ar
6 * 9272501 8634 1.67 88.01 9400 -5.99 ap

Remark: Transd = Cableloss + Antenna factor - Pre-amplifier; Margin = Limit — Level

The frequency 927.2501MHz is main frequency.
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Antenna polarity: V

0.0 dBuvim -
®
FEIZ pal 15 ClassH Hadialnon
L] Maigin -k dB
I
I . ;
2 IE
' ” W
100
0000 40 50 GO 70 @0 [MHz] 300 400 500 GOD FOO 1000000
Reading ©Comect Measure- Antenna Table
Mo. Mk.  Freg. Lavel Factor ment Limit ~ Owver Height Degree
MHz dBu dB dBu¥m dBuVim dB Detector cm degree  Comment
1 346385 4370 -13.29 3041 4000 959 apP

Pl

60.0690 47.05 -13.14 33N 4000 509 QP
96.0986 4946 -16.50 32.96 4350 -1054 QP
1564377 48.82 -12.06 36.7T6 4350 €74 QP
3255957 4987 -10.65 3922 4500 HB78 QP

* 9272501 86.00 1.67 87.67 9400 633 ap

L= R B L]

Remark: Transd = Cableloss + Antenna factor - Pre-amplifier; Margin = Limit — Level
The frequency 927.2501MHz is main frequency.

Remark:

(1) Measuring frequencies from 9 KHz to the 1 GHz, radiated emission test from 9KHz to 30MHz was \erified,
and no any emission was found except system noise floor.

(2) * denotes emission frequency which appearing within the Restricted Bands specified in provision of 15.205,
then the general radiated emission limits in 15.209 apply.

(3) The IF bandwidth of EMI Test Receiver between 30MHz to 1GHz was 120KHz, 1 MHz for measuring above 1
GHz, below 30MHz was 10KHz.

(4) The radiated Emission limit of the main frequency is 94dBuV/m, soit is pass.
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CH Low
Horizontal:
Frequency | Meter Reading Factor Emission Lewel Limits Margin
Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
1805.5 108.89 .5.84 53.26 74 -20.74 peak
1805.5 95.69 5.84 46.63 54 7.37 AVG
2708.25 56.60 -3.64 52.96 74 -21.04 peak
2708.25 47.62 -3.64 43.98 54 -10.02 AVG
3611 58.88 .0.95 57.93 74 -16.07 peak
3611 48.16 0.95 47.21 54 6.79 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Meter
Frequency Reading Factor Emission Level Limits Margin
Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
1805.5 108.43 -5.84 52.69 74 -21.31 peak
1805.5 95.49 -5.84 43.65 54 -10.35 AVG
2708.25 56.38 -3.64 52.74 74 21.26 peak
2708.25 47.05 -3.64 43.41 54 -10.59 AVG
3611 58.22 -0.95 57.27 74 -16.73 peak
3611 48.02 -0.95 47.07 54 -6.93 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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CH Middle
Horizontal:
Meter
Frequency Reading Factor Emission Level Limits Margin Detector
(MHz2) (dBpV) (dB) (dBuV/m) (dBuV/m) (dB) Type
1829.5 108.26 -5.71 52.67 74 -21.33 peak
1829.5 95.08 5,71 45.61 54 -8.39 AVG
2744.25 55.94 -3.51 52.43 74 -21.57 peak
2744.25 46.84 -3.51 43.33 54 -10.67 AVG
3659 57.99 -0.82 57.17 74 -16.83 peak
3659 47.88 -0.82 47.06 54 -6.94 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Meter
Frequency Reading Factor Emission Level Limits Margin Detector
(MHz2) (dBpV) (dB) (dBuV/m) (dBuV/m) (dB) Type
1829.5 108.07 -5.71 52.69 74 -21.31 peak
1829.5 93.01 5,71 42.68 54 -11.32 AVG
2744.25 55.96 -3.51 52.45 74 -21.55 peak
2744.25 47.00 -3.51 43.49 54 -10.51 AVG
3659 57.97 -0.82 57.15 74 -16.85 peak
3659 47.74 -0.82 46.92 54 -7.08 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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CH High

Horizontal:
Meter
Frequency Reading Factor Emission Level Limits Margin
Detector
(MHz) (dBpuV) (dB) (dBuV/m) (dBpV/m) (dB) Type
1854.5 56.34 -5.65 52.36 74 -21.64 peak
1854.5 47.21 -5.65 46.89 54 -7.11 AVG
2781.75 56.08 -3.43 52.65 74 -21.35 peak
2781.75 47.47 -3.43 44.04 54 -9.96 AVG
3709 57.30 -0.75 56.55 74 -17.45 peak
3709 47.72 -0.75 46.97 54 -7.03 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Meter
Frequency Reading Factor Emission Level Limits Margin
Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBpV/m) (dB) Type
1854.5 56.72 -5.65 53.66 74 -20.34 peak
18545 47.82 -5.65 45.62 54 -8.38 AVG
2r81.75 56.08 -3.43 52.65 74 -21.35 peak
2r81.75 47.44 -3.43 44.01 54 -9.99 AVG
3709 56.87 -0.75 56.12 74 -17.88 peak
3709 47.51 -0.75 46.76 54 -7.24 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Remark :

(1) Measuring frequencies from 1 GHz tothe 25 GHz -

(2) “F” denotes fundamental frequency; “H” denotes spurious frequency. “E” denotes band edge
frequency.

(3) * denotes emission frequency which appearing within the Restricted Bands specified in
provision of 15.205, then the general radiated emission limits in 15.209 apply.

(4) Data of measurement within this frequency range shown “--- " in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

(5) The IF bandwidth of EMI Test Receiver between 30MHz to 1GHz was 120KHz, 1 MHz for
measuring above 1 GHz, below 30MHz was 10KHz. The resolution bandwidth of test
receiver/spectrum analyzer is IMHz and video bandwidth is 3MHz for peak measurement with
peak detector at frequency above 1GHz. The resolution bandwidth of test receiver/spectrum
analyzer is 1IMHz and video bandwidth is 10Hz for Average measurement with peak

detection at frequency above 1GHz.

(6) When the test results of Peak Detected below the limits of Average Detected, the Average
Detected is not need completed. For example: Top Channel at Fundamental 73.16dBuV/m(PK
Value) <93.98(AV Limit), at harmonic 53.20 dBuV/m(PK Value) <54 dBuV/m(AV Limit), the
Awerage Detected not need to completed.

(7)All modes of operation were investigated and the worst-case emissions are reported.
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BAND EDGE

5.1 Limits

FCC PART 15.249(d) Emissions radiated outside of the specified frequency bands, except for harmonics,
shall be attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission
limits in 815.209, whichewer is the lesser attenuation.

5.2 Test Procedure

The band edge compliance of RF radiated emission should be measured by following the guidance

in ANSI C63.10 with respect to maximizing the emission by rotating the EUT, measuring the emission
while the EUT is situated in three orthogonal planes (if appropriate), adjusting the measurement antenna
height and polarization etc. Set RBW to 100KHz and VBM to 300KHz to measure the peak field strength
and set RBW to 1MHz and VBW to 10Hz to measure the average radiated field strength. The conducted
RF band edge was measured by using a spectrum analyzer. Set span wide enough to capture

the highest in-band emission and the emission at the band edge. Set RBW to 100 KHz and VBW to

300 KHz, to measure the conducted peak band edge.

5.3 Test Result
NOTE; This data is the worst case of Radiated Emission under the worst one of the Antenna.

PASS

Radiated Band Edge Test:
Operation Mode: TX CH Low
Horizontal (Worst case)

Frequency [Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBpV/m) (dB) Type
850 35.56 -3.05 32.51 46 -13.49 QP

850 / / / / / AVG

880 36.35 -3.08 33.27 46 -12.73 QP

880 / / / / / AVG

902 38.05 -3.12 34.93 46 -11.07 QP

902 / / / / / AVG
Vertical:

Frequency |Meter Reading Factor Emission Lewel Limits Margin Detector
(MHz) (dBpV) (dB) (dBuV/m) (dBuV/m) (dB) Type
850 35.61 -3.05 32.56 46 -13.44 QP
850 / / / / / AVG
880 36.32 -3.08 33.24 46 -12.76 QP
880 / / / / / AVG
902 37.56 -3.12 34.44 46 -11.56 QP
902 / / / / / AVG




Operation Mode: TX CH High

Horizontal (Worst case)
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Frequency Reading Result Factor Emission Lewel Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
928.00 36.02 -3.18 32.84 46 -13.16 QP
928.00 / / / / / AVG
950.00 37.13 -3.22 33.91 46 -12.09 QP
950.00 / / / / / AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency | Reading Result Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
928.00 36.11 -3.18 32.93 46 -13.07 QP
928.00 / / / / / AVG
950.00 37.15 -3.22 33.93 46 -12.07 QP
950.00 / / / / / AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Remark: All the other emissions not reported were too low to read and deemed to comply with FCC limit.
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6 OCCUPIED BANDWIDTH MEASUREMENT

6.1 Test Setup
Same as Radiated Emission Measurement

6.2 Test Procedure
1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Set EUT as normal operation.
3. Based on ANSI C63.10 section 6.9.2: RBW= 1KHz. VBW= 3 KHz, Span=130KHz
4. The useful radiated emission from the EUT was detected by the spectrum analyser with peak detector.

6.3 Measurement Equipment Used

Same as Radiated Emission Measurement

6.4 Test Result

Antenna 1
PASS
20dB Bandwidth
Frequency Result
(MHz)
902.75MHz 0.038 PASS
914.75MHz 0.0397 PASS
927.25MHz 0.0409 PASS

CH: 902.75MHz

Agilent Spectrum Analyzer - Occupied BW
soipiiEscElE i ALIGN AUTO 10:55:40 &M Apr 25, 2019

R
Center Freq 902.750000 MHz Center Freq: 902.750000 MHz Radio Std: None
—»— Trig:Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm

Center 902.8 MHz Span 130 kHz
#Res BW 1kHz #VBW 3 kHz Sweep 124.7 ms

Occupied Bandwidth Total Power 21.8 dBm
52.209 kHz

Transmit Freq Error -3.257 kHz OBW Power 99.00 %

x dB Bandwidth 37.99 kHz x dB -20.00 dB

MSG STATUS




CH: 914.75MHz

Ag1lent Spectrum Analyzer - Occupied BW
RF EO® e
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SEMSE:INT

ALIGN AUTO

Report No.: HK1904290896-E

10:59:26 AM Apr 25, 2019

Center Freq 914.250000 MHz

#IFGain:Low

Occupied Bandwidth

53.115 kHz
-3.047 kHz
39.74 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 914.250000 MHz

Trig: Free Run
#Atten: 40 dB

——

#/BW 3 kHz

Total Power

OBW Power
x dB

Avg|Hold: 100/100

21.2 dBm

99.00 %
-20.00 dB

Radio Std: Nene

Radio Device: BTS

Sweep 124.7 ms

IMSG

STATUS

CH: 927.25MHz

Ag1lent Spectrum Amlyzer Occupied BW
|s0a  AC |

| SEMSEINT|

ALIGN AUTO

11:04:51 &AM Apr 25, 2019

Center Freq 927.250000 MHz

#IFGain:Low

Center Freq: 927.250000 MHz

—»— Trig:Free Run
#Atten: 40 dB

AvglHold: 1001100

Radio Std: None

Radio Device: BTS

Occupied Bandwidth

71.183 kHz
-1.197 kHz
40.92 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 3 kHz

Total Power

OBW Power
x dB

20.6 dBm

99.00 %
-20.00 dB

STATUS

Sweep 124.7 ms
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Antenna 2
PASS
20dB Bandwidth
Frequency Result
(MHz)
902.75MHz 0.038 PASS
914.75MHz 0.0383 PASS
927.25MHz 0.0412 PASS

CH: 902.75MHz

Agilent Spectrum Analyzer - Occupied BW
RF soipiiEscElE i ALIGN AUTO 10:56:20 &M Apr 25, 2019

- HE==
Center Freq 902.750000 MHz Center Freq: 902.750000 MHz Radio Std: None
+p. Trig:Free Run Avg|Hold: 1001100

#IFGain:Low #Atten: 40 dB Radio Device: BTS

#/BW 3 kHz

Occupied Bandwidth Total Power 21.7 dBm
63.840 kHz

Transmit Freq Error -3.899 kHz OBW Power 99.00 %

x dB Bandwidth 38.02 kHz x dB -20.00 dB

MSG STATUS




{f Page 27 of 34 Report No.: HK1904290896-E

CH: 914.75MHz

Agilent Spectrum Analyzer - Occupied BW
| SEMSEINT| ALIGN AUTO 1100015 4M Apr25, 2019

CenterFreq: 914.. 250000 MHz Radio Std: None
+p. Trig:Free Run Avg|Hold: 1001100
#IFGain:Low #Atten: 40 dB Radio Device: BTS

I I
s _mmﬂl___-lm__
: g e
I I S R

#/BW 3 kHz

Occupied Bandwidth Total Power 21.5 dBm
51.684 kHz

Transmit Freq Error -2.253 kHz OBW Power 99.00 %
x dB Bandwidth 38.26 kHz x dB -20.00 dB

MSG STATUS

CH: 927.25MHz

Agilent Spectrum Analyzer - Occupied BW
SEMSEINT ALIGN AUTO 11:05:268 AM Apr 25, 2019
Center Freq: 927.250000 MHz Radio Std: Nene
—»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 40 dB Radio Device: BTS

#VBW 3 kHz Sweep 124.7 ms

Occupied Bandwidth Total Power 20.8 dBm
70.836 kHz

Transmit Freq Error -1.657 kHz OBW Power 99.00 %
x dB Bandwidth 41.18 kHz x dB -20.00 dB

IM SG STATUS
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Antenna 3
PASS
20dB Bandwidth
Frequency Result
(MHz)
902.75MHz 0.0548 PASS
914.75MHz 0.0528 PASS
927.25MHz 0.0711 PASS

CH: 902.75MHz

Agilent Spectrum Analyzer - Occupied BW

soipiiEscElE i ALIGN AUTO 10:53:53 AM Apr 25, 2019

- HE==
Center Freq 902.750000 MHz Center Freq: 902.750000 MHz Radio Std: None
+p. Trig:Free Run Avg|Hold: 1001100

#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm

- T 77T 1 T T I 1T T ]
! I N A A A YN N A B AN A R
Y N N v PNV NP Y R R
-_-MMMIW.WWI__-

#/BW 3 kHz

Occupied Bandwidth Total Power 21.0 dBm
54.842 kHz

Transmit Freq Error -3.687 kHz OBW Power 99.00 %
x dB Bandwidth 36.16 kHz x dB -20.00 dB

MSG STATUS
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| SEMSEINT|

ALIGN AUTO

Report No.: HK1904290896-E

10:58:39 AM Apr 25, 2019

#IFGain:Low

Center Freq: 914.250000 MHz
AvglHold: 1001100

—»— Trig:Free Run
#Atten: 40 dB

Radio Std: None

Radio Device: BTS

Occupied Bandwidth

52.770 kHz
-3.371 kHz
39.31 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 3 kHz

Total Power

OBW Power
x dB

21.1 dBm

99.00 %
-20.00 dB

STATUS

Sweep 124.7 ms

CH: 927.25MHz

Ag1lent Spectrum Analyzer - Occupied BW
RF EO® e

SEMSE:INT

ALIGN AUTO

11:02:14 AM Apr 25, 2019

Center Freq 927.250000 MHz

#IFGain:Low

Occupied Bandwidth

71.081 kHz
-1.719 kHz
39.98 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 927.250000 MHz

—»— Trig:Free Run
#Atten: 40 dB

#VBW 3 kHz

Total Power

OBW Power
x dB

AvglHold: 1001100

20.7 dBm

99.00 %
-20.00 dB

Radio Std: Nene

Radio Device: BTS

Sweep 124.7 ms

IMSG

STATUS




Page 30 of 34

Report No.: HK1904290896-E

Antenna 4
PASS
20dB Bandwidth
Frequency Result
(MHz)
902.75MHz 0.053 PASS
914.75MHz 0.0503 PASS
927.25MHz 0.075 PASS

CH: 902.75MHz

Agilent Spectrum Analyzer - Occupied BW
(B REE— i SnloRE | m—

ALIGN AUTO

10:57:03 &M Apr 25, 2019

- I
Center Freq 902.750000 MHz

#IFGain:Low

Center Freq: 902.750000 MHz

+p. Trig:Free Run
#Atten: 40 dB

Avg|Hold: 100/100

Radio Std: None

Radio Device: BTS

- I I N I N R
00 -_-._-‘_-E__-

Occupied Bandwidth
53.046 kHz

Transmit Freq Error -3.338 kHz
x dB Bandwidth 36.05 kHz

#/BW 3 kHz

Total Power

OBW Power
x dB

21.7 dBm

99.00 %
-20.00 dB

Sweep 124.7 ms

IMSG

STATUS




CH: 914.75MHz

Agilent Spectrum Analyzer - Occupied BW
| SEMSEINT|
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ALIGN AUTO 11:01:01 &AM Apr 25, 2019

Center Freq: 914.250000 MHz
AvglHole: 1001100

Trig: Free Run
#Atten: 40 dB

e
#IFGain:Low

Radio Std: None

Radio Device: BTS

#/BW 3 kHz

Occupied Bandwidth Total Power

50.265 kHz

-3.198 kHz
40.09 kHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

21.5 dBm

99.00 %
-20.00 dB

STATUS

CH: 927.25MHz

Agilent Spectrum Analyzer - Occupied BW
SEMSE:INT

ALIGN AUTO

11:06:08 AM Apr 25, 2019

Center Freq: 927.250000 MHz

—»— Trig:Free Run

#IFGain:Low #Atten: 40 dB

#VBW 3 kHz

Occupied Bandwidth Total Power

75.010 kHz
-1.958 kHz
48.77 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: Nene
Avg|Hold: 100/100
Radio Device: BTS

Sweep 124.7 ms
19.7 dBm

99.00 %
-20.00 dB

IMSG

STATUS

Report No.: HK1904290896-E
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7 ANTENNA REQUIREMENT

Standard Applicable

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 15.249, 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 Connected Construction

The antenna used in this product is External Antenna. The directional gains of antenna used for transmitting
is 3dBi.

The product is professionally installed. The installer will be responsible for ensuring that the proper antenna
is employed.

External Antenna
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8 PHOTOGRAPH OF TEST

Radiated Emission
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Conducted Emission

***End of Report***
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