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TEST REPORT

Test Report No. : CTL1605181770-WF e 2
Equipment under Test : UHF RFID Reader
Model /Type : UF/UR-001
Applicant : SID Global Sdn Bhd
Address : 11 BK 5A / 2 Bandar Kinrara, 47100 Puchong, Selangor,
Malaysia
Manufacturer : SID Global China
Address : Block A, 4th Floor, Zhong Jin Industrial Park, NO.3 PuSha

South Road. ShaHu Village, TangXia Town, DongGuan
City, GuangDong Province, China

Test Result according to the

standards on page 5: Positive

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that are in
operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices

ANSI C63.4-2014
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2. SUMMARY

2.1. General Remarks

Page 5 of 38

Report No.: CTL1605181770-WF

Date of receipt of test sample

June 03, 2016

Testing commenced on

June 03, 2016

Testing concluded on

June 18, 2016

2.2. Equipment Under Test

Power supply system utilised

Power supply voltage

@ 120V /60 Hz

O

115V / 60Hz

O[|12V DC

©)

24V DC

O| Other (specified in blank below)

2.3. Short description of the Equipment under Test (EUT)

Name of EUT UHF RFID Reader
Model Number UF/UR-001
Antenna Type External

Antenna Gain 2dBi

Operation frequency

902.5-927.5 MHz

Modulation Type GFSK
Channels list:

Channel Fr?&tlj_'ezr;cy Channel Fr?&tlj_'ezr;cy Channel Fr?&tlj_'ezr;cy
01 902.5 21 912.5 41 922.5
02 903.0 22 913.0 42 923.0
03 903.5 23 913.5 43 923.5
04 904.0 24 914.0 44 924.0
05 904.5 25 914.5 45 924.5
06 905.0 26 915.0 46 925.0
07 905.5 27 915.5 47 925.5
08 906.0 28 916.0 48 926.0
09 906.5 29 916.5 49 926.5
10 907.0 30 917.0 50 927.0
11 907.5 31 917.5 51 927.5
12 908.0 32 918.0
13 908.5 33 918.5
14 909.0 34 919.0
15 909.5 35 919.5
16 910.0 36 920.0
17 910.5 37 920.5
18 911.0 38 921.0
19 911.5 39 921.5
20 912.0 40 922.0
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2.4. EUT operation mode

The EUT has been tested under typical operating condition. The Applicant provides communication tools
software to control the EUT for staying in continuous transmitting and receiving mode for testing. There are 51
channels of EUT, and the test carried out at the lowest channel, middle channel and highest channel.

Test Mode Test Channel Test Frequency
1 Low Channel 902.5 MHz
2 Middle Channel 915.0 MHz
3 High Channel 927.5 MHz

2.5. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:

O - supplied by the manufacturer
@ - supplied by the lab

Ol AC adapter Manufacturer : | SID Global China

Model No. : | RWX02-ADCW-120200U

2.6. Configuration of Tested System

Fig. 2-1 Configuration of Tested System

AC adapter EUT

2.7. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2AIUA-UR-001 filing to comply with Section 15.247 of
the FCC Part 15, Subpart C Rules.

2.8. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen CTL Testing Technology Co., Ltd.
Floor 1-A, Baisha Technology Park, No.3011, Shahexi Road, Nanshan District, Shenzhen, China 518055

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.10 (2013) and
CISPR Publication 22.

3.2. Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
IC Registration No.: 9618B

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with Registration
No.: 9618B on November 13, 2013.

FCC-Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration 970318, December 19, 2013.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.4. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 ,Specification for radio
disturbance and immunity measuring apparatus and methods — Part 4: Uncertainty in EMC
Measurements” and is documented in the Shenzhen CTL Testing Technology Co., Ltd. quality system acc.
to DIN EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested
may result in additional deviation. The manufacturer has the sole responsibility of continued compliance of
the device.

Hereafter the best measurement capability for CTL laboratory is reported:

Measurement
Test Range Uncertainty Notes
Radiated Emission 30~1000MHz 4.10dB (1)
Radiated Emission Above 1GHz 4.32dB (1)
Conducted Disturbance 0.15~30MHz 3.20dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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3.5. Test Description

FCC PART 15 Subpart C

FCC Part 15.207 AC Power Conducted Emission PASS
FCC Part 15.247(a) 20dB Bandwidth PASS
FCC Part 15.247(d) Spurious Emission PASS
FCC Part 15.247(b) Maximum Peak Output Power PASS
FCC Part 15.109/ 15.205/ 15.209 Radiated Emissions PASS
FCC Part 15.247(d) Band Edge PASS
FCC Part 15.247(a)(1) Frequency Separation PASS
FCC Part 15.247(a)(1)(iii) Number of hopping frequency PASS
FCC Part 15.247(a)(1)(iii) Time of Occupancy PASS

Remark: The measurement uncertainty is not included in the test result.
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3.6. Equipments Used during the Test

Report No.: CTL1605181770-WF

. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
ULTRA-ROADBAND Sunol Sciences
JB1 A061713 2016/06/02 2017/06/01
ANTENNA Corp.
EMI Test Receiver R&S ESCI 103710 2016/06/02 2017/06/01
Spectrum Analyzer Agilent E4407B MY41440676 2016/05/21 2017/05/20
. Controller
Controller EM Electronics EM 1000 N/A 2016/05/21 2017/05/20
Horn Antenna S“”OE:SCie”CGS DRH-118 A062013 2016/05/19 | 2017/05/18
orp.
Active Loop Antenna Daze ZN30900A N/A 2016/05/19 2017/05/18
LISN R&S ENV216 3560.6550.12 2016/06/02 2017/06/01
LISN R&S ESH2-75 860014/010 2016/06/02 2017/06/01
F-071115-
ISN FCC 1057-1-09 11229 2016/05/19 2017/05/18
Amplifier Agilent 8349B 3008A02306 2016/05/19 2017/05/18
Amplifier Agilent 8447D 2944A10176 2016/05/19 2017/05/18
Transient Limiter SCHWARZCECK | VTSD 9561F 9666 2016/06/02 2017/06/01
Radio Communication R&S CMU200 115419 2016/05/22 | 2017/05/21
Tester
§emparature/Humidity Gangxing CTH-608 02 2016/05/20 | 2017/05/19
SIGNAL F
GENERATOR Agilent E4421B US40051744 2016/05/20 2017/05/19
Power Meter Agilent U2531A TW53323507 2016/05/21 2017/05/20
Power Sensor Agilent U2021XA MY5365004 2016/05/21 2017/05/20
Climate Chamber ESPEC EL-10KA A20120523 2016/05/20 2017/05/19
9SH10-
High-Pass Filter K&L 2700/X12750 N/A 2016/05/20 2017/05/19
-0/0
41H10-
High-Pass Filter K&L 1375/U12750 N/A 2016/05/20 2017/05/19

-O/0
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4. TEST CONDITIONS AND RESULTS

4.1. AC Power Conducted Emission

TEST CONFIGURATION

nhielded Footne

EUT

Test

( Receiver

LIEH

Adapter [

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 C63.10-2013.
2 Support equipment, if needed, was placed as per ANSI C63.10-2013
3 All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10-2013
4 The EUT received DC5V power from the adapter, the 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.
8 During the above scans, the emissions were maximized by cable manipulation.
Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz using a receiver
bandwidth of 9kHz.

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following :

E Maximum RF Line Voltage (dBuV)
requency
(MHz) 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
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TEST RESULTS

The datum recorded below (Mode 1) is the worst case for all the test mode

SCAN TABLE: "Voltage (SK-30M)FIN"
Short Description: 150K-30M vVoltage

Level [dBpV]
70

60

50

a0 A
301
20
10

0

-10

Frequency [Hz]

® x ®xMES CTL1e0g803303_fin

MEASUREMENT RESULT: "CTL160603303 fin"

6/3/2016 5:04PM

Freguency Level Transd Limit Margin Detector Line PE
MHz dBpv dB dBuv dB
0.150001 44 .80 10.2 66 21.2 QP N GND
0.168001 42 .40 10.2 65 22.7 QP N GND
0.172501 40.70 10.2 &3 24.1 gQP N GND
0.150501 40.10 10.2 64 23.9 q@pP N GND
0.388501 31.50 10.2 58 26.6 QP N GND

MEASUREMENT RESULT: "CTL160603303_fin2"

6/3/201€ 5:04PM

Frequency Level Transd Limit Margin Detector Line PE
MHz dBpv dB dBuv dB

0.379501 25.20 10.2 43 23.1 AV N GND
17.524501 23.40 10.8 50 2e.6 AV N GND
18.528001 27.40 10.9 50 22.6 AV N GND
24 .535501 23.30 11.1 50 2e.7 AV N GND
25.539001 26.20 11.1 50 23.8 AV N GND
268.542501 27.20 11.2 50 22.8 AV N GND
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SCAN TABLE: '"Voltage (9K-30M)FIN"

Report No.:

Short Description: 150K-30M Voltage

CTL1605181770-WF

Level [dBpV]
70
50

a0

40 X~
s}
20}
10
0

-10

Frequency [Hz]

® X ®MES CTL160€03304_fin

MEASUREMENT RESULT: "CTL160603304 fin"

€/3/2016 5:08PM

Fragquency Level Transd Limit Margin
MHz dBpv dB dBuv dB
0.150001 43.90 10.2 €6 22.1
0.168001 41.50 10.2 €5 23.6
0.276001 34.60 10.2 el 26.3
0.384001 38.00 10.2 58 20.2

MEASUREMENT RESULT: "CTL160603304 fin2

6/3/2016 5:08EM

Fragquency Level Transd Limit Margin
MHz dBuv dB dBuv dB
0.276001 27.00 10.2 51 23.9
0.379501 29.10 10.2 48 19.2
0.388501 25.30 10.2 48 22.8
5.010001 25.90 10.4 50 24.1
24 .553501 24.80 11.1 50 25.2
29.067001 26.50 11.2 50 23.5

Detector

oF
QF
QF
QP

rr

Detector

AV
AV
AV
AV
AV
AV

Line

Ll
Ll
Ll
Ll

Line

Ll
Ll
Ll
Ll
Ll
Ll

PE

GND
GND
GND
GND

PE

GND
GND
GND
GND
GND
GND
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4.2. Radiated Emission

TEST CONFIGURATION

Radiated Emission Test Set-Up
Frequency range 9KHz — 30MHz

Report No.: CTL1605181770-WF

Turntable iLoop antenna

08m Test
’ Receiver
| —
Ground Plane Coaxial Cable
Frequency range 30MHz — 1000MHz
]
- W& A
Turntable
1m to 4m

\ EUT

Test /
Receiver 0.8m

4 S|

l
Ground Plane >

Coaxial Cable :

Frequency range above 1GHz-25GHz

' s (GroundPlane

VVVVVVVVVVV VYV VYV VWYYV VWV VYV VYV VYV VV VY

| >
| > Semi-Anechoic Chamber I
= I
B
[ tmto4m
[ > Antenn
= l
B AEl{ BYUT} s ,
[ T [ ]
[ — I
S 150cm Tarntabl
arnta
< e
-2

<
<

a

Measurement|
Above 1GHz °“|VJ Instrument 11+ oy [c

on lrolle+—

[

Control Room
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TEST PROCEDURE

Page 14 of 38

Report No.: CTL1605181770-WF

1 The EUT was placed on a turn table which is 0.8m above ground plane and 1.5m above ground plane

above 1GHz.

2 Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating the turn
table from 0°C to 360°C to acquire the highest emissions from EUT
3. And also, each emission was to be maximized by changing the polarization of receiving antenna both

horizontal and vertical.

o &

9KHz to 10GHz.

Field Strength Calculation

Repeat above procedures until all frequency measurements have been completed.
The fundamental frequency is 902-928MHz, So the radiation emissions frequency range were tested from

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equation with a
sample calculation is as follows:

FS=RA+AF+CL-AG

Where FS = Field Strength

CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude

AG = Amplifier Gain

AF = Antenna Factor

For example
Frequency FS RA AF CL AG Transd
(MHz) (dBpV/m) | (dBpV/m) (dB) (dB) (dB) (dB)
300.00 40 58.1 12.2 1.6 31.90 -18.1

Transd=AF +CL-AG

LIMIT

For intentional device, according to § 15.209(a), the general requirement of field strength of radiated emission
from intentional radiators at a distance of 3 meters shall not exceed the following table. According to §
15.247(d), in any 100kHz bandwidth outside the frequency band in which the EUT is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in the100kHz
bandwidth within the band that contains the highest level of desired power.

Frequency Distance Radiated Radiated
(MHz) (Meters) (dBuV/m) (MV/m)
30-88 3 40.0 100

88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500

Per 15.247 (c) In any 100 KHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produce by the intentional radiator shall be at least 20
dB below that in 100 KHz bandwidth within the band that contains the highest level of the desired power.
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TEST RESULTS
9KHz-30MHz:
Freq. Level Over Limit Limit Line Remark

(MHz) (dBuV) (dB) (dBul)

See Note

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

Dstance extrapolation factor= 40 log (specific distance/ test distance) (dB);
Limit line= specific limits (dBuV) + distance extrapolation factor.

30M~ 1GHz
The radiated measurement are performed the each test mode, the datum recorded below (mode 1) is
the worst case for all the test mode

SWEEP TABLE: "test (30M-1G)"

Short Description: Field Strength
Start St Detector Msas. IF Transducer
Frequency Frequency Time Bandw.
30.0 MHz 1.0 GHz MaxPeak 300.0 ms 120 kH=z JB1
Level [dBpV/m]
L e Tt Tttty Sl Ml Mt it st mTTTT oo e e R e e
| 1 | | | | | | | | | | | | | |
op-===- R e e Mt M S T FTTT AT T T T
| 1 | | | | | | | | | | | | | |
B0F-—--- B R e e e e it mm——————- === B R e e el il
I 1 I I I I I I I I I I I I 1 |
50| -—--- S e e e L LT L oo - F-—--- q----4---—--—r—-r--{
S N s e oEE ek SRR ke SR
40 | 1 | | | [ - *__I _________ | R (N DU R I SR S |
| e N ST | | | i PPN
3[] —————— ol - - - L o S e S ey T4 - e — - — = —ad - B St AR R L. |
I 1 | | | | | I | | Y | | | | |
I 1 I I I I I I ) I I I I I I I
20Fp-——-- |4--—-—-"1-"—-—"—-"4-"~-"—"frr-——-—"*t-""-—"t- - - - - ~---—--—-—---- - "=="—-—-- | b B Hei Il I e I |
| 1 | | | | | | | | | | | | | |
T B e A oo
I 1 I I I I I I I I I I I I I I
D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30M A0M 50M  &0M 70M 100M 200M 300M 400M  500M G00OM 800M 1G
Frequency [Hz]
x x xMES CTL16€0€12870_red
MEASUREMENT RESULT: "CTLI1 60612670_red”
6/12/2016 12:32PM
Fraquency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBpv/m dB dBuv/m dB cm deg
53.280000 36.80 8.0 40.0 3.2 ——- 0.0 0.00 HORIZONTAL
T70.740000 36.80 8.2 40.0 3.2 -——- 0.0 0.00 HORIZONTAL
82.380000 36.20 8.7 40.0 3.8 --—- 0.0 0.00 HORIZONTAL
167.740000 42 .70 13.4 43.5 0.8 --—- 0.0 0.00 HORIZONTAL
179.380000 40.30 13.0 43.5 3.2 ——— 0.0 0.00 HORIZONTAL
9¢60.000000 34_.20 26.0 54.0 19.8 -—-—- 0.0 0.00 HORIZONTAL
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SWEEP TABLE: '"test (30M-1G)"

Short Description: Fisld Strength
Start Stop Detector Meas. IF Transducer
Fregquency Fregquency Time Bandw.
30.0 MH=z 1.0 GH=z MaxPeak 300.0 ms 120 kH=z JBE1
Level [dBpV/m]
L e Tt Tl Tl sl it Sy ittt Tttt (it i By A H H e
| | | | | 1 | | | | | | | | [ |
Op-=--=- 1Tt T TTTY Ty T Ty T T TToTTTTToos T FTTTT TTTTTATTTT TR TTR T
| | | | | 1 | | | | | | | | | |
60 ---—- i e e e e e ——————-- - d-—— - A— - —d———t——t - - -1
| | | | | 1 | | | | | | | | | |
| | | | | 1 | | | | | | | | |
50 ----- T e L o e S e e R e --r--+
R - e e e ]
40 | | | | | I_xl____r ______ Ko ——— o ___ | N IS S NN N S SN |
P oo I I | I SO I
30 —————— B T ST e S ) T, - —- = ——— - B e e Ty mypen T &y R N |
| | | | | 1 | 1 | | t | | | | |
I I I I I 1 I I i 1 I I I I I I
20F-——-—- I e e e e e -5 —-==-- F-=--- i By B e B e |
| | | | | 1 | | | | | | | | | |
S Sy T S S ommmmee-
| | | | | 1 | | | | | | | | | |
D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30M 40M 50M 60M 7OM 100M 200M 300M 400M  500M 600M soom  1G
Frequency [Hz]
®x x ®MES CTL160612673_red
MEASUREMENT RESULT: "CTL160612673 red"
6/12/201e 1:28PM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBpv/m dB dBuv/m dB cm deg
47 .460000 36.20 8.7 40.0 3.8 -——- 0.0 0.00 VERTICAL
82.380000 35.00 8.7 40.0 5.0 -—- 0.0 0.00 WVERTICAL
95.%60000 40.70 10.2 43.5 2.8 —-——- 0.0 0.00 VERTICAL
119.240000 39.10 14.7 43.5 4.4 -—-- 0.0 0.00 WVERTICAL
156.100000 40.30 13.7 43.5 3.2 ——- 0.0 0.00 VERTICAL
9¢60.000000 34.00 2e.0 54.0 20.0 --—- 0.0 0.00 WVERTICAL


Nemko
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All Vertical and Horizontal polarity have been tested 1 only worse case is reported

Frequency R Factor MEERIE Limit Margin
CH | Antenna (MHz) Level (dB) Level (dBuV/m) (dB) Detector
(dBuV/m) (dBuV/m)
Vv 1805 68.6 -0.4 68.2 74 5.8 PK
Vv 1805 50.1 -0.4 49.7 54 4.3 AV
\Y 2707.5 63.4 2.1 65.5 74 8.5 PK
1 Vv 2707.5 42.0 2.1 44 1 54 9.9 AV
Vv 3610 59.8 3.5 63.3 74 10.7 PK
Vv 3610 39.3 3.5 42.8 54 11.2 AV
H 10000 31.7 18.9 50.6 54(Note 4) 3.4 PK
\Y 1830 68.2 -0.3 67.9 74 6.1 PK
Vv 1830 48.6 -0.3 48.3 54 5.7 AV
Vv 2745 62.6 2.8 65.4 74 8.6 PK
26 V 2745 44.0 2.1 46.1 54 7.9 AV
Vv 3660 58.6 %5 62.1 74 11.9 PK
\Y 3660 39.9 3.5 43.4 54 10.6 AV
H 10000 31.7 18.9 50.6 54(Note 4) 3.4 PK
\Y 1855 66.5 -0.3 66.2 74 7.8 PK
V 1855 46.2 -0.3 45.9 54 8.1 AV
\Y 2782.5 62.1 2.3 64.4 74 9.6 PK
51 Vv 2782.5 39.2 2.3 41.5 54 12.5 AV
\Y 3710 60.9 3.8 64.7 74 9.3 PK
\Y 3710 39.4 3.8 43.2 54 10.8 AV
H 10000 31.7 18.9 50.6 54(Note 4) 3.4 PK

Note: 1. Measure Level = Reading Level + Factor.

2. The test results which are attenuated more than 20 dB below the permissible value limit ,
therefore no data appear in the report.

3. This limit applies for using average detector, if the test result on peak is lower than average limit,
then average measurement needn’t be performed.

Remark: RBW 1MHz VBW 3MHz peak detector for PK value, RMS detector for AV value

4. This limit applies for using average detector, if the test result on peak is lower than average limit,
then average measurement needn’t be performed.


Nemko
Text Box
All Vertical and Horizontal polarity have been tested ，only worse case is reported 
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4.3. Maximum Peak Output Power

TEST CONFIGURATION

EUT

Power

TEST PROCEDURE

According to C63.10 -2013,The EUT was directly connected to the power meter / spectrum analyzer and

Meter

Report No.: CTL1605181770-WF

antenna output port as show in the block diagram as TEST CONFIGURATION shows.

Use the wideband power meter to test peak power and record the result.

LIMIT

The Maximum Peak Output Power Measurement limit is 30dBm.

TEST RESULTS

Channel Peak Power Peak Power
Frequency Output Limit Pass / Fail
(MHz) (dBm) (dBm)
902.5 24 .82 30 PASS
915.0 23.28 30 PASS
927.5 23.86 30 PASS
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4.4. 20dB Bandwidth

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to ANSI C63.10: 2013.

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20dB bandwidth, centered on a hopping channel

RBW = 1% of the 20dB bandwidth, VBW = RBW, Sweep = auto, Detector function = peak, Trace = max hold
The EUT should be transmitting at its maximum data rate. Allow the trace to stabilize.

Use the marker-to-peak function to set the marker to the peak of the emission. Use the marker-delta function
to measure 20 dB down one side of the emission. Reset the marker-delta function, and move the marker to
the other side of the emission, until it is (as close as possible to) even with the reference marker level. The
marker-delta reading at this point is the 20 dB bandwidth of the emission. If this value varies with different
modes of operation (e.g., data rate, modulation format, etc.), repeat this test for each variation.

TEST RESULTS
CHANNEL IMIT
FREQUENCY 20dB BANDWIDTH L
(MHz) (KHz2) (KHz) PASS/FAIL
902.5 110.089 / PASS
915.0 123.669 / PASS
927.5 104.413 / PASS
Low Channel
4 Agilent R T !m
ChFreq 8025 MHz Trig  Free Center Freq
Occupied Bandwidth 902.500000 MHz
Start Freq
902 350000 kHz
Ref33 dBm Atten 45 dB _—
’:Pneak Stop Freq
p 9 ) o = 9012 50000 MHz
dB/ . CF S
Offst oYY T VT | 9 aoopoog k}—tifp
0.5 Auto Man
dB
Freq Offset
Center 902.5 MHz Span 300 kHz = 0.00000000 Hz
#Res BW 10 kHz #VBW 30 kHz Sweep 7.433 ms {401 pts)
Occupied Bandwidth OccBW % Pwr o500 % | o SIONEITIACK
98.7418 kHz xd8 200085
Transmit Freg Error -502 267 Hz
x 0B Bandwidth 110,083 kHz
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Middle Channel

Al R T IFreq;’ChanneI
Ch Frey 915 MHz Center Freq
Occupied Bandwidth 915.000000 MHz
Start Freq
914.850000 MHz
Ref33 dBm Atten 45 dB —_—
ipeak Stop Freg
o4 & Y 915,150000 MHz
10 3 A <«
dB/ CF Step
Offst N Mo | 30 0000000 kHz
0.5 Auto Man
dB =
Freq Offset
Center 915 MHz Span 300 kHz = 0.00000000 Hz
#Res BW 10 kHz H#VBW 30 kHz Sweep 7.433 ms {101 pis) —_—
Occupied Bandwidth OccBw % Pwr 99003 | o SOMEITIECK
106.5970 kHz xdB 200043
Tranemit Freg Errar 1.161 kHz
x dB Bandwidth 123.669 kHz

I
High Channel

Agilent  16:00:20 Jun &, 2016

R_T ITraceNiew

Ch Frey
Trace
Occupied Bandwidth 2 3
Clear Wyrite
Ref33 dBm Atten 45 dB
#Peak
Log Mlax Hold
10 = e
dB/
ep—_—
Offst s, Min Hold
0.5
dB
Center 927.5 MHz Span 300 kHz Yo
#Res BW 10 kHz #VBW 30 kHz Sweep 7.433 ms (401 pis]
Occupied Bandwidth Dce BW % Par 93.00 % Blank
99.3698 kHz €8 2Dms
Transmit Freq Error 953.183 Hz More
% dB Bandwidth 104.413 kHz 1of2
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4.5. Frequency Separation

TEST CONFIGURATION

SPECTRUM

EUT

TEST PROCEDURE
According to ANSI C63.10: 2013.

ANALYZER

The EUT must have its hopping function enabled.
Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels
Resolution (or IF) Bandwidth (RBW) = 1% of the span

Video (or Average) Bandwidth VBW = RBW

Sweep = auto
Detector function = peak
Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of

the adjacent channels.

LIMIT

Per 15.247 (a)(1) At least 25 KHz or 20 dB bandwidth of the hopping Channel, whichever is greater

TEST RESULTS
Channel Channel Limit
Channél Frequency Separation (MHz) Result
(MHz) (MHz)
Low Channel 902.5 Lo 0.025MHz or 20dB P
{ s ass
Adjacency Channel 903.0 bandwidth
Middle Channel 915.0 e 0.025MHz or 20dB b
. 3 ass
Adjacency Channel 914.5 bandwidth
High Channel 927.5 0.500 0.025MHz or 20dB P
. . ass
Adjacency Channel 927.0 bandwidth
i Agilent  16:24:24 Jun 6, 2016 R T W
Mkr1 902495 MHz |
lelefIS(S dBm Atten 45 dB 24.84 dBm Center Frag
ea 903.000000 MHz
Log —_—
.11?3; Start Freq
Offst 902 000000 MHz
0.5
dB Stop Freq
904000000 MHz
CF Step
200.000000 kHz
Auto btan
Start 902 MHz Stop 904 MHz |
#Res BW 10 kHz #VBW 30 kHz. Sweep 20.72 ms (101 pts) . UFUE%EIJDE)EETSHGJ
1 (4] Freq 80z 495 MHz 2484 dBm
Z (4] Freq 803.000 MHz 25.12 dBm S|gna‘ Track
On Off
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Al R T FregiChannel
Mia2 915.000 MHz |
Ref 33 dBm Atten 45 dB 19.5 dBm
Peak : Center Freq
915.000000 MHz
Log ﬁ I S
10
4B/ J \ / l\ J \ Start Freq
Offst [ DY ' 914 000000 MHz
0.5 R s
dB Stop Freq
916.000000 MHz
i
CF Step
200.000000 kHz
Auto Man
Center 915 MHz Span 2 MHz
#Res BW 10 kHz #UBW 30 kHz Sweep 20.72 ms {401 pts) Freq Offset
Marker Trace Type X fcis Amplitude 0.00000000 Hz
1 (40} Fregq 914.500 MHz 19.52 dBm
2z ) Freq 915.000 MHz 19.5 dBm .
Signal Track
On Oiff

Agienl EL Freg/Channel
Mkr2 927.000 MHz |
Ref 33 dBm Atten 45 dB 18.29 dBm
Peak Center Freq
L 927 000000 MHz
Log ?
10 0, o —
dB/ \ f'r \ f/ \ Start Freq
Offst / / 5, 926000000 MHz
05 i R VT \ —
B [t M Stop Freq
/ - || 528000000 MHz
e
CF Step
200000000 kHz
Auto Ian
Center 927 MHz Span 2 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 20.72 ms (401 pts) Freq Offset
Marker Trace Type 3 pudis Amplitude 000000000 Hz
1 [4h] Freq QZ7.500 MHz 1830 dBm
2 1) Frag 927.000 MHz 13.28 dBm :
Signal Track
On off
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4.6. Number of hopping frequency

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to ANSI C63.10: 2013.

The EUT must have its hopping function enabled.
Use the following spectrum analyzer settings:
Span = the frequency band of operation

RBW = 1% of the span

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. It may prove necessary to bread the span up to sections, in order to clearly show
all of the hopping frequencies.

LIMIT

if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4 seconds within
a 20 second period

TEST RESULTS
Hopping Channel Frequency
Range Number of Hopping Channel Limit
(MHz)
902-928 51 215

Photos of Number of hopping channel Measurement

40 Agllent  16:14:59 Jun B, 2016 R T Marker
Mia2 927.480 MHz !

Ref33 dBm Atten 45 dB 71.83 dBm

Peak

= Select Marker
1

Log 2 3 4
10
dg/ Mormal
Offst
05
dB
Delta
Delta Pair
[Tracking Ref]
Ref Delta
Start 902 MHz Stop 928 MHz
#Res BW 100 kHz H#VBW 300 kHz Sweep 4 ms (401 pts) Span Pair
Marker Trace Type % fis Amplitude Span Center
1 0} Freq 802,455 MHz 2461 dBm
2 I Freq 027,480 MHz 2183 dBm
Off

hlore:
1of2
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4.7. Time Of Occupancy(Dwell Time)

TEST CONFIGURATION

SPECTRUM
ANALYZER

EUT

TEST PROCEDURE

According to ANSI C63.10: 2013.

The EUT must have its hopping function enabled.

Use the following spectrum analyzer settings:

Span = zero span, centered on a hopping channel

RBW = 1MHz

VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel
Detector function = peak

Trace = max hold

If possible, use the marker-delta function to determine the dwell time. If this value varies with different modes
of operation (e.g., data rate, modulation format, etc.), repeat this test for each variation.

LIMIT

if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4 seconds within
a 20 second period

TEST RESULTS
Frequency Pulse Width | Dwell Time Limit
(MHz2) No. of burst (ms) (ms) (ms) Result
915 3 445 133.5 400 Pass

Dwell Time= No. of burst* Pulse Width
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Photos of Dwell Time Measurement:

Agilent R0 | Moo
Ref 33 dBm Atten 45 dB
Peak Select Marker
Log
10
dB/ Marker Trace
Auto 1 2
Readout |
Fregquency
J Function
LUttt At oM g o d A oo ol SR oo IR,
W1 S5z
53 FS Iarker Table
AR n
Marker All Off
Center 915 MHz Span 0 Hz QM?ge
Res BW 1 MHz #VBW 3 MHz Sweep 20 s (101 pts) .

i Agilent BT Moo
Mkl & 4d5ms |
Ref 33 dB Atten 45 dB -0.062 dB
F,E o = Select Marker
eak
S 2t
Log
10
dB/ Marmal
1m 1
Delta
Delta Pair
(Tracking Ref)
Ref Delta
Vi 82 :
S3 FC e L VI Span Pair
AA Span Center
Off
Center 915 MHz Span 0 Hz 1M?£e
Res BW 100 kHz #VBW 300 kHz Sweep 200 ms @01 pts) i
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4.8. Spurious RF Conducted Emissions and bandedge

TEST CONFIGURATION

SPECTRUM
ANALYZER

EUT

TEST PROCEDURE

According to ANSI C63.10: 2013.
The EUT must have its hopping function enabled.
Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions (e.g.,
harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic. Typically, several
plots are required to cover this entire span.

RBW = 100KHz, VBW = RBW, Sweep =auto, Detector function = peak, Trace = max hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded. The level displayed
must comply with the limit specified in this section.

LIMIT

In any 100 kHz 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 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in Section 15.209(a)
of FCC part 15 is not required.

TEST RESULT
Low Channel
¢ Agllent  17:11:58 Jun &, 2016 R T [Tracerviow
Mkr1 9030 MHz |
Ref33 dBm Atten 15 dB 20.95 dBm
Peak Trace
1 2 El
Log I —_—
10
dB/ Clear Write
Offst
0.5
dB
DI Max Hold
1.0
dBm
Ilin Hald
MY S2), | ettt s oot )
53 FC Wiew
AA
Blank
Start 30 MHz Stop 1 GHz More

#Res BW 100 kHz HVBW 300 kHz  Sweep 100.5 ms (101 pts) i @iz
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Agilent  17:14:34 Jun B, 2016 R T Freg/Channel
Mkr1 2.80 GHz |
Ref 33 dBm Atten 45 dB -29.64 dBm
Peak Center Freq
13.0000000 GHz
Log
10
dB/ Start Freq
Offst 100000000 GHz
0.5 —_—
dB Stop Freq
DI 250000000 GHz
1.0 SIS
dBm CF Step
240000000 GHz
1 Auto Man
M1 S2 .
3 FCW"'&WW Hrtepip ot st ol A e Fraq Offset
AR 0.00000000 Hz
Signal Track
On Oiff
Start 1 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.186 s {101 pts)

Agilent  17:29:08 Jun &, 2016 ROT Frag/Channel
Mkr1 900.0 MHz |
Ref 33 dBm Atten 45 dB -34.77 dBm
Peak Center Freq
90 000000 kHz
Loy —_—
10 1
dBf Start Freq
Offst | 670.000000 hHz
0.5 | —_—
4B |I Stop Freg
/I I O A P . bt Sidohoe sn | 910000000 hHz
1.0 —
dBm CF Step
4 0N000000 kHz
Auto Man|
Start 70 MHz Stop 910 MHz
#Res BW 100 kHz HWEW 300 kHz Sweep 4.144 ms (401 pis) Freq Offset
Maker Trace Type X #dis Amplitude 0.00000000 Hz
1 1) Fregq Q000 MHz 2477 dBm
z 1) Freq Q02 .0 MHz 22.42 dBm .
Signal Track
n Off

Middle Channel

Agllent  17:09:24 Jun B, 2016 R T [ Tracerviow
Mkr1 915.1 MHz |
Ref33 dBm Atten 45 dB 19.44 dBm
Peak Trace
ea
1 2 El
Log 1
10
dB/ Clear Write
Offst
0.5
dB
DI hlax Hold
0.6
dBm
Min Hold
M1 52 L i b S P Bt O At NN IEITY B S| R
S3 FC Wi
AA
Blank
Start 30 MHz Stap 1 GHz 1'\’1?59
#Res BW 100 kHz AVBW 300 kHz  #Sweep 200 ms (01 pis) @
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Agilent  17:09:52 Jun B, 2016 R T Freg/Channel
Mkl 2.86 GHz |
Ref 33 dBm Atten 45 dB -29.38 dBm
Peak Center Freq
13.0000000 GHz
Log
10
dB/ Start Freq
Offst 100000000 GHz
0.5 —_—
dB Stop Freq
DI 250000000 GHz
06 SIS
dBm CF Step
240000000 GHz
1 Auto Man
M1 S2 IS, Moottt
s3 FCMWW*MW [t " Freg Offset
AR 0.00000000 Hz
Signal Track
On Oiff
Start 1 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.186 s {101 pts)

High Channel

Agilent  17:15:58 Jun &, 2016 ROT Frag/Channel
Mkl 927.3 MHz |

Ref33 dBm Atten 45 dB 18.03 dBm

Peak Center Freq
£15 000000 kHz

Loy

10

dB/ Start Freq

Offst 30.0000000 kHz

0.5 _—

dg Stop Freq

DI 1.00000000 GHz

20 RS

dBm CF Step
970000000 kHz
Auto Man

M1 52 ittt | bt

§3 ol Freq Offset

AA 000000000 Hz
Signal Track

On Oiff

Start 30 MHz Stop 1 GHz

#Res BW 100 kHz #WBW 300 kHz Sweep 100.5 ms (401 pis)

Adllent  17:16:21 Jun B, 2016 R T FreqfChannsl
Mkr1 2.86 GHz |
Ref33 dBm Atten 15 dB -26.88 dBm
Peak Center Freq
13.0000000 GHz
Log
10
dB/ Start Freq
Offst 100000000 GHz
0.5 —
dB Stop Freq
DI 250000000 GHz
20 —_—
dBm CF Step
2 40000000 GHz
2 Auto Ian
M1 S2 N
3 FCMWM ey il pte T B e St Freq Offset
An 0.00000000 Hz
Signal Track
On Off
Start 1 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)
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Agilent  17:22:25 Jun B, 2016 R T | Traceiview
|

Mkr2 960.000 MHz
Ref 33 dBm Atten 45 dB 34 dBm T
Peak race
1 2 3
Log I
10 “
dB/ i Clear Write
Offst il
0.5 [l
dB “’
Mlax Hold
on b WL - S
2.0
dBm
in Hold
Start 920 MHz Stop 970 MHz
#Res BW 100 kHz #VBUW 300 kHz Sweep 5.18 ms ({01 pts) View
tMarker Trace Type X iz Amplitude
1 1) Freq 028.000 MHz -27.49 dBm
2 o) Freq 960,000 MHz -34 dBm
Blank
Ilore
1of2

Hopping Mode

© Agilent  17:28:07 Jun B, 2016 R T Tracefvies
Mkr1 900.0 MHz |
Ref33 dBm Atten 45 dB -34.09 dBm
Peak Trace
1 2 3
Loy
10
dB/ AR Clear Write
Offst
0.5
dB
: Mlax Hold
I1Jln PR PR Y TR SR S
d-Bm
hin Hold
Start 870 MHz Stop 910 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms {401 pts) Yiew
Matker Trace Type X futis Amplitude
1 () Freq Q00,0 hMHzZ -34.00 dBm
z 1) Fregq Q020 MHz <2402 dBm
Blank
hlore:
1of2

¢ Agllent  17:24:39 Jun 6, 2016 R T [Tracerviow
)

Mkr2 960.000 MHz
Ref 33 dBm Atten 45 dB 34 dBm T
Peak | race
1 2 3
Log
=
B T Clear Write
Offst |
0.5 !
*° b Mlax Hold
[SEG o]
gll] [PV IR TS S ARSI YRR o I DTN
dBm
Min Hold
Start 920 MHz Stop 970 MHz
#Res BW 100 kHz #VBUW 300 kHz Sweep 5.16 ms {401 pts) Wiew
Marker Trace Type X i Amplitude
1 1) Freq Q28000 MHz -27.43 dBm
2 1) Freq 60,000 MHz -34 dBm
Blank
hlore:
1of2
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4.9. 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 15.247 (c), 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.

Refer to statement below for compliance.

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

Antenna Connected Construction

The antenna used in this product is external unstandard Antenna , The directional gains of antenna used for
transmitting is 2 dBi.
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5. Test Setup Photos of the EUT
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6. External and Internal Photos of the EUT

External Photos of EUT
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Internal Photos of EUT
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AC/DC adapter
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