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TEST REPORT

Test Report No. : CTL1605181771-WF ‘é)“a:z ig;szsif
Equipment under Test : UHF RFID Reader
Model /Type : UF/UR-004
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 71

Report No.: CTL1605181771-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

@)

115V / 60Hz

0|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-004
Antenna Type External

Antenna Gain 5dBi

Operation frequency

902.5-927.5 MHz

Modulation Type

GFSK

Note: The EUT incorporates both SISO and MIMO function .

Antenna number : 4;

For MIMO mode :

Directional antenna gain=5+10log 4=11.02dBi

Channels list:

Channel Fr((al\c)lll{'ezr;cy Channel Fre&llj_'ezr;cy Channel Fr?&llj_'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 Antenna Test Frequency
1 Low Channel 1 902.5 MHz
2 Middle Channel 1 915.0 MHz
3 High Channel 1 927.5 MHz
4 Low Channel 2 902.5 MHz
5 Middle Channel 2 915.0 MHz
6 High Channel 2 927.5 MHz
7 Low Channel 3 902.5 MHz
8 Middle Channel 3 915.0 MHz
9 High Channel 3 927.5 MHz
10 Low Channel 4 902.5 MHz
11 Middle Channel 4 915.0 MHz
12 High Channel 4 927.5 MHz
13 Low Channel MIMO mode 902.5 MHz
14 Middle Channel MIMO mode 915.0 MHz
15 High Channel MIMO mode 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-004 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.: CTL1605181771-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””"ésc‘ences 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 ESH2-7Z5 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
.Flfsstigrcc’mm“”ica“"” R&S CMU200 115419 2016/05/22 | 2017/05/21
Iﬂ‘igerat“re/ Humidity Gangxing CTH-608 02 2016/05/20 | 2017/05/19
SIGNAL ;
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

-0/0
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4. TEST CONDITIONS AND RESULTS

4.1. AC Power Conducted Emission

TEST CONFIGURATION

Rhielded Footnd

EUT

Test

( Feceiver

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)
re:',\;l‘::;’y 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

All modes have been tested ,only (Mode 1) is the worst case and reported

SCAN TABLE: "Voltage (SK-30M)FIN"

Short Description: 150K-30M Voltage
Level [dBpV]
(e R e e e T
| |
60 =
| |
50 —
Lo
a0l 4 er
| |
30 L - ——F A R e el S S, ! I
|
20 Ut "II I'!' . "FN
! 1 l [ ]I
10 | 1 | T | ] | !!! - R lllJLlH]H“‘
| 1 | | | | I 1 | [
0 | 1 | | | | | 11 | | | | 1 1 | 11 | |
190k 300k 400k 600K 800k 1M 2M 3m  4M SM BM EM 10M 20M  30M
Frequency [Hz]
% x xMES CTL16061355Z_fin
MEASUREMENT RESULT: "CTL160613552 fin"
6/13/201eé 8:33pM
Frequency Level Transd Limit Margin Detector Line PE
MHzZ dBpv dB dBuv dB
0.150001 43.90 10.2 513 22.1 QP L1 GND
0.172501 39.90 10.2 &5 24.9 QP 1 GND
0.280501 31.80 10.2 6l 26.0 @p Il GND
0.384001 38.60 10.2 58 1%.6 QP Ll GND
MEASUREMENT RESULT: "CTL160613552 fin2"
6/13/2016 8:33PM
Frequency Level Transd Limit Margin Detector Line PR
MHz dBuv dB dBuv dB
18.496501 23.80 10.9 50 26.2 AV 1 GND
19.599501 29.60 10.9 50 20.4 AV Ll GND
25.498501 25.90 11.1 50 24.1 AV L1 GND
28.000501 29.50 11.2 50 20.5 AV L1 GND
28.999501 27.60 11.2 50 22.4 AV 1 GND
29.998501 23.60 11.3 50 Z2e.4 AV Ll GND
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SCAN TABLE: "Voltage (SK-30M)FIN"

Short Description: 150K-30M Voltage
Level [dBpV]
LS et el ety Bt et i el et Rty Rl Hnty el t mhe ettty Rty
| | 1 | | | | [} | |
60 S I O S B e e e —
T T T 1 | | | [} | |
50 A R
T T T 1 | | [ | | |
aof, A L
| | 1 | | | | [} o, | ol
| | 1 | 1 i I |
00 J P VR VIR ARG O S S o S SN - 4 ’ 14
T H——— Il!' I'h
. guasst S
0 M } |t|l;|||1 it
| 1 1 [ N B ' i“i nr
| | 1 | | | | [}
D | | 1 | | | | 11 |
150k 300k 400k 600k 800k 1M M M 4M 5M G6M M 10M 20M oM
Frequency [Hz]
% x ®xMES CTLLE0§13553 fin
MEASUREMENT RESULT: "CTL160613553 fin"
6/13/2016 2:37PM
Frequency Level Transd Limit Margin Detector Line PE
MH=Z dBuv dB dBuv dB
0.150001 44 _30 10.2 66 21.7 QP N GND
0.168001 41.80 10.2 &5 23.3 QP N GND
18.51%9001 34.90 10.9 &0 25.1 qgp N GND
19.018501 34.20 10.9 &0 25.8 @Qp N GND
29.026501 34.60 11.2 €0 25.4 @p N GND
MEASUREMENT RESULT: "CTL160613553 fin2"
6/13/2016 8:37pM
Frequency Level Transd Limit Margin Detector Line PE
MHzZ dBuv dB dBuv dB
17.515501 32.30 10.8 50 17.7 AV N GND
18.51%001 34.00 10.9 50 le.0 AV N GND
19.018501 33.40 10.9 50 le.e6 AV N GND
20.017501 32.30 11.0 50 17.7 AV N GND
25.525501 33.60 11.1 50 le.4 AV N GND
28.027501 33.70 11.2 50 l6.3 AV N GND
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4.2. Radiated Emission

TEST CONFIGURATION

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

Page 13 of 71

Report No.: CTL1605181771-WF

Turntable

0.8 m

iLoop antenna

Test
Receiver

Ground Plane

E—

Coaxial Cable

Frequency range 30MHz — 1000MHz

Turntable

Receiver

Test

\

3m

EUT

0.8m

] T
1m to 4m

|

Ground Plane E

Coaxial Cable ;

Frequency range above 1GHz-25GHz

Semi-Anechoic Chamber

Turntab

‘b (GroundPlane

Above 1GHz only J

Measurement
Instrument

oy [Controlle——

]

Control Room
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TEST PROCEDURE

Page 14 of 71
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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.

S

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/im) | (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) (dBuV)
- - - - S5ee Note

Note: The amplitude of spurious emissions that are attenuated by more than 20dB below the permissible

value has no need to be reported.

Distance extrapolation factor= 40
Limit line= specific limits (dBuV) +

30M~ 1GHz

log (specific distance/ test distance) (dB);
distance extrapolation factor.

The radiated measurement are performed the each test mode, the datum recorded below is the worst

case for all the test mode

antenna 1 TX only:

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

Short Description:
Start Stop
Frequency Fregquency
30.0 MHz 1.0 GHz

Field Strength
Detector Meas. IF Transducer
Time Bandw.
MaxPeak 300.0 ms 120 kHz JBl

Level [dBpV/m]
L e T Al Tt Bt sl Bt | [ttty Rt i hl H
| | | | 1 | | | | | | | | | 1 1
OF-===- B B e R Tt FTTTT T AT
I I I I 1 I I I I I I I I I 1 1
60F----- e e e e i el m-m—-—- - Fo—--- e e e S e ik
| | | | 1 | | | | | | | | | [ 1
| | | | | | | | | | | | | |
50 -—--- ) Ep Ty -+
A Pk ek L e e
40 | | | | 1 o ___ W ___ | R (N DU R Y SRR S |
ARV N S A i i i i TR
30 ——————— e i e Tt Ll e e B e el I - — _————— A - B e I e e
| | | | I | t | i | I | | | I I
| | | | 1 | | | | | | | | | 1 1
20Fp-———- e e e e e === =—---- | I e e e R A i |
| | | | 1 | | | | | | | | | 1 1
E—T—_—,—,—,_,,,Eiih- e
| | | | 1 | | | | | | | | | 1 1
0 | | | | 1 | | | | | | | | | 1 1
30M 40M S0M  60M 7OM 100M 200M 300M 400M  500M 600M 800M 1G
Frequency [Hz]
® ®x ®xMES CTL160612662 red
MEASUREMENT RESULT: "CTL160612662 red"
€/12/2016 12:38PM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBuv/m dB dBuv/m dB cm deg
47.460000 37.40 3.7 40.0 2.6 ——- 0.0 0.00 VERTICAL
55.220000 36.80 8.0 40.0 3.2 ——- 0.0 0.00 VERTICAL
70.740000 35.10 2.2 40.0 4.9 ——- 0.0 0.00 WVERTICAL
82.380000 37.70 8.7 40.0 2.3 —--—- 0.0 0.00 VERTICAL
95.5960000 36.60 10.2 43.5 6.9 -——- 0.0 0.00 VERTICAL
S60.000000 35.00 26.0 54.0 19.0 --- 0.0 0.00 VERTICAL



V1.0

Page 16 of 71 Report No.: CTL1605181771-WF

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

Short Description: Field Strength
Start Stop Detector Meas. IF Transducer
Frequency Fredquency Time Bandw.
30.0 MH=z 1.0 GHz MaxPeak 300.0 ms 120 kHz JB1
Level [dBpv/m]
L T el el st e e A Ml it il
| | | 1 1 1 | 1 1
70 -—--- ST Rt et ek B B S e e
| | | 1 1 1 | 1 1
60F-—---- e e e e i el e bl bl A--——-Hd--- =t ——t- -
| | | 1 1 1 | 1 1
50| -—--- e a B |
I I I T
40 I e i
I '-,\VL.’ ) ) 1
30:':7r*q17__1___11m_x b ] =:L_ji;m1;£;@jﬂFﬁ_ roa
1™ 1 1 ™ L ST AL 1 1 1 1 1 1
20F-———-- i By B t === i By B A D B A |
| | | 1 1 1 | 1 | 1
L R R
| | | | 1 1 1 | 1 | 1
0 | | | | 1 1 1 | 1 | 1
30M 40M  50M  60M 7 300M 400M 500M 600M sooMm  1G
Frequency [Hz]
x x xMES CTL160612663_red

MEASUREMENT RESULT: "CTL160612663 red"

6/1

1
1
9
9

2/201é 12:41pM

Frequency Lewvel Transd Limit Margin Det. Height Azimuth Polarization
MHz dBuv/m dB dBuv/m dB cm deg
53.280000 37.90 8.0 40.0 2.1 -—- 0.0 0.00 HORIZONTAL
55.220000 37.50 8.0 40.0 2.5 ——- 0.0 0.00 HORIZONTAL
61 .920000 42 .70 13.6 43.5 0.8 ——- 0.0 0.00 HORIZONTAL
T79.380000 40.70 13.0 43.5 2.8 —-——- 0.0 0.00 HORIZONTAL
12.700000 41.20 26.1 46.0 8 -—- 0.0 0.00 HORIZONTAL
60.000000 34 .60 26.1 54.0 19.4 ——- 0.0 0.00 HORIZONTAL




V1.0

antenna 2 TX only:

Page 17 of 71 Report No.: CTL1605181771-WF

SWEEP TABLE: "test (30M-1G)"
Short Description: Fisld Strength
Start Stop Detector Meas. IF Transducer
Frequency Freguency Time Bandw.
30.0 MH=z 1.0 GHz MaxPeak 300.0 ms 120 kH=z JB1
Level [dBpVv/m]
L0 e i el e el i st sty sty st et el I
| | | 1 | | | | | | |
70f - S S i I RS S B e I B
| | | 1 | | | | | | |
60F----- d----Hd-— - H- -t ——ft- o —f-— - - ——— - - B e R e e ke bk
| | | 1 | | | | | | |
T — LR L N N o
| R . N |
40 | il S T T R T -
)‘J‘ 1 |:, ._..I | 1 1 Ilrﬁn MI‘]
1] SRR Ui NI AV PTPPEES et M
- [ | | | = T | | | [
| | | 1 | | | | | | | |
2Wr-—---—-- - - "9-"-"—"frr-"~-"t- "~ t-—--~-~-~---—==-==-=-=--= A== =-r=-——fr--1--1
| | | 1 | | | | | | | |
| | | 1 | | | | | | | |
0 | | | 1 | | | | | | | |
30M 40M 50M  &OM 7OM 500M 600M sooMm  1G
Frequency [Hz]
x x xMES CTLL1E0E12664 red
MEASUREMENT RESULT: "CTL160612664_red"
6/12/2016 12:44PM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBuv/m dB dBpV/m dB cm deg
47.460000 37.80 8.7 40.0 2.2 ——— 0.0 0.00 VERTICAL
59.100000 35.80 8.0 40.0 4.2 —--—- 0.0 0.00 VERTICAL
70.740000 35.10 8.2 40.0 4.9 -—--- J.0 0.00 WVERTICAL
82.380000 38.60 8.7 40.0 1.4 --- J.0 0.00 WVERTICAL
95.960000 36.40 10.2 43.5 7.1 -— J.0 0.00 VWVERTICAL
960.000000 35.40 26.0 54.0 18.6 —-—-— .0 0.00 VERTICAL
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SWEEP TABLE: '"test (30M-1G)"

Short Description: Field strength

Start Stop Detector Meas. IF Transducer
Freguency Fregquency Time Bandw.

30.0 MHz 1.0 GHz MaxPeak 300.0 ms 120 kH=z JB1

Level [dByv/m]
80
70
60
50

40

30

20

I

L1 R et R R T T R B el AR SR
I
1

0
300M 400M  500M 600M sooMm  1G

Frequency [Hz]

®x ®x ®MES CTLlé0elicesS_red

MEASUREMENT RESULT: "CTL160612665 red"”

6/12/2016 1:13PM

Fraqusncy Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBuv/m dB dBpv/m dB cm deg

53.280000 37.50 8.0 40.0 2.5 -——- 0.0 0.00 HORIZONTAL

59.100000 36.90 8.0 40.0 3.1 —- 0.0 0.00 HORIZONTAL

70.740000 36.60 8.2 40.0 3.4 ——- 0.0 0.00 HORIZCONTAL

167.740000 42,40 13.4 43.5 1.1 —-—- 0.0 0.00 HORIZCONTAL

179.380000 40.20 13.0 43.5 3.3 —-— 0.0 0.00 HORIZONTAL

54, 19.4 -—--—- 0.0 0.00 HORIZONTAL

[a)]
=]
(RS ]
[y
(=]
=]

960.000000 24,
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antenna 3 TX only:

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

Short Description: Fisld Strength
Start Stop Detector Meas. IF Transducer
Frequency Frequency Time Bandw.
30.0 MH=z 1.0 GHz MaxPeak 300.0 ms 120 kH=z JB1
Level [dBpV/m]
L e Tt et i e e e R H A Al e
| | | |
]YD ______ JI____JI___JI___J___J___I__J_ _______________
] — S R T S N
| | |
sof ----- L
| | | |
40 | | | |
A A k)
30 F- T_.—.-—"*-j_—_;.-".—.%r.— - - JII\—. T_.'JI‘"-,T..—J-
o] p—
| | | |
L Rt R SR EELEE |
| | | | |
0 | | | | |
oM 40M 50M  G6OM TOM 100M 200M 300M 400M  500M 600M goom  1G
Frequency [Hz]
x x xMES CTL160612866_red

MEASUREMENT RESULT: "CTL160612666_red"

6/12/201& 1:15PM

Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHZ dBuv/m de depv/m dB cm deg
47 .460000 37.50 8.7 40.0 2.5 —-——— 0.0 0.00 VERTICAL
59.100000 35.90 2.0 40.0 4.1 -—- 0.0 0.00 VERTICAL
70.740000 34 .60 8.2 40.0 5.4 -——— 0.0 0.00 VERTICAL
82.380000 37.30 8.7 40.0 2.7 ——— 0.0 0.00 VERTICAL
115.240000 2.00 14.7 43.5 1.5 -—- 0.0 0.00 VERTICAL
Se0.000000 34.90 26.0 54.0 19.1 —- 0.0 0.00 VERTICAL
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SWEEP TABLE: "test (30M-1G)"

Short Description: Fisld Strength

Start Stop Detector Meas. IF Transducer
Frequency Frequency Time Bandw.

30.0 MH=z 1.0 GHz MaxPeak 300.0 ms 120 kH=z JB1

Level [dBpV/m]

L e T e e e e N T
1 | | 1 | | | 1
T0p-—--- S B el et B !
1 | | 1 | | | 1
60Fr-—---- B e i A sl St Al sl
1 | | 1 | | | 1
s0f----- L
I I I I |
1 l l l b L _____Jd____1____
40 | — % 1 VAR e

I \ \
T S N L
30 Ho Fiag
1 | | 1 | I
20p0-——-—- A= —— -4~ — - A" ~"~—tr~- "t~ -f-—"------———----
1 | | 1 | 1
10 - oo oo h b : |
1 | | 1 | 1 |
0 1 I I 1 I 1 I
30M 40M 50M 60M 7OM 200M 300M 400M  500M G00M BOOM 1G

Frequency [Hz]

x x xMES CTL1le0€l2667_red

MEASUREMENT RESULT: "CTL160612667_ red"

6/12/2016 1:18PM

Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBpv/m dB  dBuv/m dB cm deg

53.280000 39.60 5.0 40.0 0.4 -——- 0.0 0.00 HORIZONTAL

55.220000 38.80 8.0 40.0 1.2 ——- 0.0 0.00 HORIZONTAL

115.240000 40.30 14.7 43.5 3.2 ——- 0.0 0.00 HORIZONTAL

16€7.740000 43.20 13.4 43.5 0.3 —-——- 0.0 0.00 HORIZONTAL

179.380000 40.10 13.0 43.5 3.4 ——- 0.0 0.00 HORIZONTAL

ul

=]
=
(=)

54.0 19.0 --—- 0.0 HORIZONTAL

(=)
(=]
5]
[=3)
(=)

9¢0.000000 35.
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antenna 4 TX only:
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SWEEP TABLE: "test (30M-1G)"
Short Description: Fisld Strength
Start Stop Detector Meas. IF Transducer
Frequency Fregquency Time Bandw.
30.0 MHz 1.0 GH=z MaxPsak 300.0 ms 120 kHz JB1
Level [dBpV/m]
L i el el i el st e e N At Bt el
I I I
70 i
60 O
| | |
50 R
T T |
40 Rty
30F- .t“;‘_'\‘:\'fl 4'_'“_41__4
' IR
20 —--r--r- -1
| | | |
10
| | | |
0 | | | |
400M  500M 600M 800M  1G
Frequency [Hz]
% ¥ xMES CTL160612671 red
MEASUREMENT RESULT: "CTL160612671 red"
6/12/2016 11:45AM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBuv/m dB dBuvV/m dB cm deg
47 .460000 37.70 8.7 40.0 2.3 —-— 0.0 0.00 HORIZONTAL
T0O.740000 35.20 8.2 40.0 4.8 ——- 0.0 0.00 HORIZONTAL
142 .520000 42.90 14.2 43.5 0.6 —-—-—— 0.0 0.00 HORIZONTAL
179.380000 38.50 13.0 43.5 5.0 —-——- 0.0 0.00 HORIZONTAL
191.020000 37.60 13.2 43.5 5.9 -—-—- 0.0 0.00 HORIZONTAL
960.000000 35.50 26.0 54.0 18.5 — .0 0.00 HORIZONTAL
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SWEEP TABLE: "test (30M-1G)"

Short Description: Fisld Strength

Start Stop Detector Meas. IF Transducer
Frequency Frequency Time Bandw.

30.0 MH=z 1.0 GHz MaxPeak 300.0 ms 120 kH=z JBL

Level [dBpV/m]
80
70
60
50

40

30F
20
10

0

Frequency [Hz]

¥ ¥ xMES CTL160612672Z_red

MEASUREMENT RESULT: "CTL160612672 red"

6/12/2016 1:272M

Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBpvV/m dB dBuv/m dB cm deg
47460000 39.40 5.7 40.0 0.6 QP 0.0 0.00 VERTICAL
70.740000 37.40 8.2 40.0 2.6 —-—-—- 0.0 0.00 VERTICAL
82.380000 38.30 8.7 40.0 1.7 —-— 0.0 0.00 VERTICAL
115.240000 42 .50 14.7 43.5 1.0 --- 0.0 0.00 VERTICAL
142 _.520000 40.70 14.2 43.5 2.8 —-——- 0.0 0.00 VERTICAL
S60.000000 33.20 26.0 4.0 20.8 -—-—- .0 0.00 VERTICAL
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MIMO mode TX:

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

Short Description: Fisld Strength

Start Stop Detector Meas. IF Transducer
Frequency Frequency Time Bandw.

30.0 MH=z 1.0 GHz MaxPeak 300.0 ms 120 kH=z JB1

Level [dBpv/m]
80
70
60
50

40

|
|
_ - =

_——d LR gt TR TR NN |

30 e \'_". e o A I R
¥ | | | 1 1 |

2Wf-—-"="4-—""~"4~—=~"A-"~"~t~- "t~ ~f-TT T~ -- - ——--- - -—--—----fF-—--- it Bt el [l it |
| |

| |

L[ S T et T e et R EEE

0

Frequency [Hz]

x x xMES CTLle0€l2ee8_red

MEASUREMENT RESULT: "CTL160612668 red"

6/12/2016 1:20pM

Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBuv/m dB dBuv/m dB cm deg
47 .460000 35.90 8.7 40.0 4.1 —-——- 0.0 0.00 VERTICAL
55.220000 35.60 8.0 40.0 4.4 ——- 0.0 0.00 VERTICAL
82.380000 37.40 8.7 40.0 2.6 ——— 0.0 0.00 VERTICAL
95.5960000 38.80 10.2 43.5 4.6 —-—- 0.0 0.00 VERTICAL
142 .520000 38.10 14.2 43.5 5.4 ——- 0.0 0.00 VERTICAL
S¢0.000000 36.30 26.0 54.0 17.7 ——- 0 0.00 VERTICAL
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SWEEP TABLE:
Short Description:

Page 24 of 71 Report No.: CTL1605181771-WF

"test (30M-1G)"

Field strength

Start Stop Detector Meas. IF Transducer
Frequency Freguency Time Bandw.
30.0 MH=z 1.0 GHz MaxPeak 300.0 ms 120 kH=z JE1
Level [dBpV/m]
L e i et el st A I it Ml i
| | | | | |
T0p-—--- S R i -
| | | | | |
60F-—-—- i Bt et et L -1
| | | | | |
) — 1
| | | | | |
40 et —— k-
30 bom o= _: - __.;/_."'-j_ __ _:.__ _._:;_I'-,_ - 4I,. AN A WW‘_\"MI—W‘]
SN/ I I 1 [
20} -~ T I e AR
| | | | | | | |
- H L -
| | | | | | | |
D | | | | | | | |
30M 40M 50M  GOM 7OM 1G
Frequency [Hz]
x % xMES CTL1E0E126€8 red
MEASUREMENT RESULT: "CTL160612669 red"
€/12/2016 1:24PM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBuv/m dB dBuv/m dB cm deg
51.240000 39.20 7.9 40.0 0.8 ——- 0.0 0.00 HORIZONTAL
55.220000 38.40 5.0 40.0 1.6 ——- 0.0 0.00 HORIZONTAL
70.740000 36.90 8.2 40.0 3.1 -—-—- D.0 0.00 HORIZONTAL
82.380000 36.50 8.7 40.0 3.3 -—-—- D.0 0.00 HORIZONTAL
167.740000 42 .60 13.4 43.5 0.9 ——- J.0 0.00 HORIZONTAL
S¢0.000000 33.80 26.0 4.0 20.2 —-——- .0 0.00 HORIZONTAL
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Above 1GHz(antenna 1 TX only): Antenna polarization(Vertical+ Horizontal )
Readin Measure . .
CH | Antenna Frel\q;IL'l'ency Level ’ Faggor Level dLI%- IT/;t Mzrgln Detector
MAz) | aguvim) | ®) | (@Buvimy | (@BUVM) | (9B)
V 1805 65.5 -04 65.1 74 8.9 PK
Vv 1805 51.1 -04 50.7 54 3.3 AV
Vv 2707.5 61.7 21 63.8 74 10.2 PK
1 \ 2707.5 42.5 21 44.6 54 9.4 AV
V 3610 59.6 3.5 63.1 74 10.9 PK
V 3610 39.3 3.5 42.8 54 11.2 AV
H 10000 31.7 18.9 50.6 54(Note 5) 3.4 PK
Vv 1830 65.0 -0.3 64.7 74 9.3 PK
\Y 1830 49.5 -0.3 49.2 54 4.8 AV
Vv 2745 60.9 2.8 63.7 74 10.3 PK
26 \Y 2745 43.4 2.1 45.5 54 8.5 AV
Vv 3660 59.6 o) 63.1 74 10.9 PK
\Y 3660 40.8 3.5 44.3 54 9.7 AV
H 10000 31.7 18.9 50.6 54(Note 5) 3.4 PK
\Y 1855 65.4 -0.3 65.1 74 8.9 PK
V 1855 49.0 -0.3 48.7 54 5.3 AV
Vv 2782.5 61.9 2.3 64.2 74 9.8 PK
51 \Y 2782.5 40.9 23 43.2 54 10.8 AV
Vv 3710 59.1 3.8 62.9 74 111 PK
\Y 3710 38.5 3.8 42.3 54 11.7 AV
H 10000 JH.¥ 18.9 50.6 54(Note 5) 3.4 PK
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Above 1GHz(antenna 2 TX only): Antenna polarization(Vertical+ Horizontal )

Page 26 of 71

Report No.:

CTL1605181771-WF

Frequency REECIE Factor RIS Limit Margin
CH | Antenna (MHz) Level (dB) Level (dBuV/m) (dB) Detector
(dBuV/m) (dBuV/m)
Vv 1805 65.9 -0.4 65.5 74 8.5 PK
Vv 1805 50.8 -0.4 50.4 54 3.6 AV
Vv 2707.5 62.3 2.1 64.4 74 9.6 PK
1 V 2707.5 41.7 2.1 43.8 54 10.2 AV
Vv 3610 58.6 3.5 62.1 74 11.9 PK
Vv 3610 39.4 3.5 42.9 54 111 AV
H 10000 31.7 18.9 50.6 54(Note 5) 3.4 PK
Vv 1830 65.1 -0.3 64.8 74 9.2 PK
Vv 1830 49.8 -0.3 49.5 54 4.5 AV
V 2745 61.1 2.8 63.9 74 10.1 PK
26 V 2745 42 .1 2.1 442 54 9.8 AV
V 3660 60.1 3.5 63.6 74 10.4 PK
Vv 3660 404 3.5 43.9 54 10.1 AV
H 10000 31.7 18.9 50.6 54(Note 5) 3.4 PK
Vv 1855 65.5 -0.3 65.2 74 8.8 PK
V 1855 47.4 -0.3 47 .1 54 6.9 AV
Vv 2782.5 62.4 2.3 64.7 74 9.3 PK
51 V 2782.5 41.3 2.3 43.6 54 10.4 AV
V 3710 59.3 3.8 63.1 74 10.9 PK
V 3710 39.9 3.8 43.7 54 10.3 AV
H 10000 .0 18.9 50.6 54(Note 5) 3.4 PK
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Above 1GHz(antenna 3 TX only): Antenna polarization(Vertical+ Horizontal )

Page 27 of 71

Report No.: CTL1605181771-WF

Frequency REECIE Factor RIS Limit Margin
CH | Antenna (MHz) Level (dB) Level (dBuV/m) (dB) Detector
(dBuV/m) (dBuV/m)
Vv 1805 64.8 -0.4 64.4 74 9.6 PK
Vv 1805 49.6 -0.4 49.2 54 4.8 AV
Vv 2707.5 62.7 2.1 64.8 74 9.2 PK
1 V 2707.5 41.0 2.1 43.1 54 10.9 AV
Vv 3610 60.0 3.5 63.5 74 10.5 PK
Vv 3610 40.2 3.5 43.7 54 10.3 AV
H 10000 31.7 18.9 50.6 54(Note 5) 3.4 PK
Vv 1830 65.6 -0.3 65.3 74 8.7 PK
Vv 1830 49.1 -0.3 48.8 54 5.2 AV
Vv 2745 62.4 2.8 65.2 74 8.8 PK
26 V 2745 43.5 2.1 45.6 54 8.4 AV
V 3660 61.6 3.5 65.1 74 8.9 PK
Vv 3660 40.0 3.5 43.5 54 10.5 AV
H 10000 31.7 18.9 50.6 54(Note 5) 3.4 PK
Vv 1855 65.2 -0.3 64.9 74 9.1 PK
V 1855 48.6 -0.3 48.3 54 5.7 AV
Vv 2782.5 61.9 2.3 64.2 74 9.8 PK
51 V 2782.5 42.6 2.3 44.9 54 9.1 AV
V 3710 60.9 3.8 64.7 74 9.3 PK
V 3710 39.8 3.8 43.6 54 10.4 AV
H 10000 .0 18.9 50.6 54(Note 5) 3.4 PK
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Above 1GHz(antenna 4 TX only): Antenna polarization(Vertical+ Horizontal )

Page 28 of 71

Report No.: CTL1605181771-WF

Frequency REECIE Factor RIS Limit Margin
CH | Antenna (MHz) Level (dB) Level (dBuV/m) (dB) Detector
(dBuV/m) (dBuV/m)
Vv 1805 65.7 -0.4 65.3 74 8.7 PK
Vv 1805 51.0 -0.4 50.6 54 3.4 AV
Vv 2707.5 63.0 2.1 65.1 74 8.9 PK
1 V 2707.5 44.3 2.1 46.4 54 7.6 AV
Vv 3610 60.2 3.5 63.7 74 10.3 PK
Vv 3610 414 3.5 44.9 54 9.1 AV
H 10000 31.7 18.9 50.6 54(Note 5) 3.4 PK
Vv 1830 66.1 -0.3 65.8 74 8.2 PK
Vv 1830 49.8 -0.3 49.5 54 4.5 AV
Vv 2745 61.9 2.8 64.7 74 9.3 PK
26 V 2745 43.0 2.1 45.1 54 8.9 AV
V 3660 62.8 3.5 66.3 74 7.7 PK
Vv 3660 40.7 3.5 442 54 9.8 AV
H 10000 31.7 18.9 50.6 54(Note 5) 3.4 PK
Vv 1855 66.2 -0.3 65.9 74 8.1 PK
V 1855 49.1 -0.3 48.8 54 5.2 AV
Vv 2782.5 63.0 2.3 65.3 74 8.7 PK
51 V 2782.5 42.9 2.3 45.2 54 8.8 AV
V 3710 61.1 3.8 64.9 74 9.1 PK
V 3710 40.3 3.8 44 1 54 9.9 AV
H 10000 .0 18.9 50.6 54(Note 5) 3.4 PK
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MIMO MODE TX : Antenna polarization(Vertical+ Horizontal )
Readin Measure _— .
CH | Antenna Frz\c;ll;lezr;cy Levelg F(adcgc))r Level ( dé:ln\q/'/tm) I\/I(zlg)ln Detector
(dBuV/m) (dBuV/m)
\% 1805 70.7 -04 70.3 74 3.7 PK
\% 1805 52.2 -04 51.8 54 2.2 AV
\% 2707.5 65.6 2.1 67.7 74 6.3 PK
1 V 2707.5 44 4 2.1 46.5 54 7.5 AV
\% 3610 61.7 3.5 65.2 74 8.8 PK
\% 3610 40.1 3.5 43.6 54 104 AV
H 10000 31.7 18.9 50.6 54(Note 5) 3.4 PK
\% 1830 71.2 -0.3 70.9 74 3.1 PK
\ 1830 50.7 -0.3 50.4 54 3.6 AV
\% 2745 63.0 2.8 65.8 74 8.2 PK
26 V 2745 452 2.1 47.3 54 6.7 AV
\% 3660 61.3 875 64.8 74 9.2 PK
\% 3660 421 3.5 45.6 54 8.4 AV
H 10000 31.7 18.9 50.6 54(Note 5) 3.4 PK
\% 1855 71.0 -0.3 70.7 74 3.3 PK
\% 1855 50.5 -0.3 50.2 54 3.8 AV
\% 2782.5 64.5 2.3 66.8 74 7.2 PK
51 \% 2782.5 43.4 2.3 45.7 54 8.3 AV
\% 3710 64.5 0.8 68.3 74 5.7 PK
\% 3710 43.8 3.8 47.6 54 6.4 AV
H 10000 . 18.9 50.6 54(Note 5) 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.During the test, four antennas transmitting at the same time.

5. 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.
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4.3. Maximum Peak Output Power

TEST CONFIGURATION

EUT

Page 30 of 71

Report No.: CTL1605181771-WF

TEST PROCEDURE

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

Power
Meter

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
Note: directional gain =10log(4)+5=11.02(dBi) >6dBi, so Power Limit=30-5.02=24.98(dBm )
Peak Output Power (dBm) Peak
Channel
Frequencyl—siso SISO S 150 —VIMO | Fower
(MH) SISO SISO —JroTAL | Limit Pass /
Ant.1 Ant.2 | Ant.3 Ant.4 power | (dBm) Fail
902.5 19.02 | 18.84 | 18.72 19.10 | 24.94 | 24.98 | PASS
915.0 19.09 | 18.61 | 18.61 19.08 |24.87| 24.98 | PASS
927.5 19.03 | 18.57 | 18.42 19.19 |24.83| 24.98 | 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
Antenna 1:
CHANNEL 20dB BANDWIDTH LIMIT
FRE(?VIUHEzl;lCY (KHz) (KHz) PASS/FAIL
902.5 78.263 / PASS
915.0 79.614 / PASS
927.5 78.483 / PASS
Low Channel
A Agilent  14:17:45 Jun 14, 2016 R T IFreqjChanneI

Ch Freg 902 5 MHz Trig  Free
Center Freq
Occupied Bandwidth 902.500000 MHz
Start Freq
902350000 MHz
Ref 33 dBm Atten 45 dB _—
fPBak Stop Freq
e o o 902 550000 MHz
10 ¥ =
dB/ CF Step
= T
ofist |/l 30.0000000 kHz
0.5 Auto flan
dB —
Freq Offset
Center 902.5 MHz Span 300 kHz | 0.00000000 Hz
#Res BW 10 kHz #WBW 30 kHz Sweep 7.433 ms (401 pts
Occupied Bandwidth Occ B % Per 900 % || SIOMEITrECK
?2 7930 kHZ wdB 2000 dB -
Transmit Freg Errar -3.269 kHz
i« dB Bandwidth 78263 kHz
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Middle Channel

Agilent  14:18:08 Jun 14, 2016

R T IFrquChanneI

Ch Freg 5 z Trig  Free

Center Freq
%15.000000 MHz

Occupied Bandwidth

Start Freq
914.850000 MHz
Ref33 dBm Atten 45 dB —_—
fpeak Stop Freq
o4 o 915.150000 MHz
10 B € e
dB/ CF Step
offst | pn, el 30.0000000 kHz
0.5 Auto flan
fil:] —_——
Freq Offset
Center 915 MHz Span 300 kHz ~ 0.00000000 Hz
#Res BW 10 kHz HWEW 30 kHz Sweep 7.433 ms (401 pts)
Occupied Bandwidth OccBW % Pw  gsanno | o StONETrECK
71.5922 kHz wdB 2000 dB -
Transmit Freg Error -2.830 kHz
% dB Bandwidth 79,614 kHz

High Channel

i Agilent 14:14:39 Jun 14, 2016 E T IFrquChanneI
Ch Freg 927 .5 MHz i ree
Ch Freg 927 5 MH Trig  Free Center Freq
Occupied Bandwidth 027 500000 MHz
Start Freq
927350000 MHz
Ref33 dBm Atten 45 dB —_—
fpeak Stop Freq
o4 927 F50000 MHz
i 2 < e
r CF Step
Offst oo Sy [ g | 30,0000000 KHz
0.5 Auto han
dB e
Freq Offset
Center 927.5 MHz Span 300 kHz  0.00000000 Hz
#Res BW 10 kHz #WBW 30 kHz Sweep 7.433 ms (401 pts]
Occupied Bandwidth Oce Bw % Par 9900 % || SIOTEITFECK
73.3138 kHz »dB 2000 dB _
Transmit Freq Errar -2.910 kHz
3 dB Bandwidth 78.483 kHz

Antenna 2:
i 20dB BANDWIDTH LIMIT
FRE&UHEZ';CY (KHz) (KHz) PASS/FAIL
902.5 104.111 / PASS
915.0 106.373 / PASS
927.5 79.548 / PASS
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Low Channel

Agilent  14:31:27 Jun 13, 2016 E T IFrquChanneI
Ch Freg 5 Hz Trig  Free Certer Fre
Occupied Bandwidth 902500000 MHz
Start Freq
902.350000 MHz
Ref33 dBm Atten 45 dB —_—
fpeak Stop Freq
m"ﬂ Ll % 902.650000 MHz
dB/ CF Step
L
offst it 71 300000000 kHz
0.5 Auto han
dB —
Freq Offset
Center 902.5 MHz Span 300 kHz ~ 0.00000000 Hz
#Res BW 10 kHz #WBW 30 kHz Sweep 24.33 ms (401 pts] —_—
Occupied Bandwidth OccBW % Pw  gsanno | o StONETrECK
93 0092 kHz xdB 2000 dB -
Transmit Freg Error 1.112 kHz
i dB Bandwidth 104.111 kHz
Middle Channel
Agilent  14:29:08 Jun 13, 2016 E T IFrquChanneI
Ch Freg 915 MHz Trig  Free Certer Fre
Occupied Bandwidth 5915.000000 MHz
Start Freq
914.850000 MHz
Ref33 dBm Atten 45 dB —_—
fpeak Stop Freq
o9 o S 915150000 MHz
10 3 (S e
dB/ CF Step
Offst  ftas /e ™1 300000000 kHz
0.5 Auto flar
dB —
Freq Offset
Center 915 MHz Span 300 kHz ~ 0.00000000 Hz
#Res BW 10 kHz #WBW 30 kHz Sweep 24.33 ms (401 pts] —_—
Occupied Bandwidth OccBW % Pw  gsanno | o StONETrECK
103.1418 kHz +9B 200048
Transmit Freg Error 869.206 Hz
i dB Bandwidth 116.373 kHz

High Channel

Agilent  14:27:22 Jun 13, 2016 BT IFrequhanneI

Ch Freg 927.5 MHz Trig  Free Center Freq

Occupied Bandwidth 927 500000 MHz

Start Freq

927 350000 MHz
Ref33 dBm Atten 45 dB —_—

tPeak Stop Fre

od - 927 650000 MHz
10 E Yl < —_—
dB/ = CF Step

Offst )| 30 0000000 kHz
0.5 Auto Ian
dB —

Freq Gffset

Center 927.5 MHz Span 300 kHz  0.00000000 Hz
#Res BW 10 kHz AVBW 30 kHz Sweep 24.33 ms (401 pts) —
Occupied Bandwidth Oce B % Pur 900 % || SIOMEITIECK.
73.8169 kHz €88 20048 —

Transmit Freq Error -1.477 kHz
x dB Bandwidth 79.548 kHz
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e OENG 20dB BANDWIDTH LIMIT
FRE&UHEZ';CY (KHz) (KHz) PASS/FAIL
902.5 82.199 / PASS
915.0 121.636 / PASS
927.5 78.367 / PASS

Low Channel

Agilent  15:55:35 Jun 13, 2016

R T Freq/Channel

Ch Freg Trig  Free Center Freq
Occupied Bandwidth 902 500000 MHz
Start Freq
902.350000 MHz
Ref33 dBm Atten 45 dB —_—
tPeak Stop Fre
o9 % & 902 650000 MHz
10 = < | e
dB/ CF Step
Offst i ah LA 30.0000000 kHz
0.5 Auto Ian
dB —
Freq Gffset
Center 902.5 MHz Span 300 kHz  0.00000000 Hz
#Res BW 10 kHz AVBW 30 kHz Sweep 24.33 ms (401 pts) —
Occupied Bandwidth Oce B % Pur 900 % || SIOMEITIECK.
74.3640 kHz €88 20048 —
Transmit Freq Error -1.678 kHz
x dB Bandwidth 62,199 kHz

Middle Channel

- Agilent  15:54:09 Jun 13, 2016

R_T ITraceN\ew

Ch Freg 915 MHz Trig  Free
Trace
Occupied Bandwidth 2 3
Clear Write
Ref33 dBm Atten 45 dB
#Peak
Lo Mlapx Hold
10 4 O gy
> o
dB/
Offst - = Min Hold
0.5
dB
Center 915 MHz Span 300 kHz Ve
#Res BW 10 kHz #WBW 30 kHz Sweep 24.33 ms (401 pts]
Occupied Bandwidth Ocec BW % Pwr 39.00 % Blank
109.8842 kHz +9B 200048
Transmit Freg Eror 328,115 Hz Mare
x dB Bandwidth 121,636 kHz 1 a2
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Agilent  15:56:58 Jun 13, 2016 E T IFrquChanneI
Ch Freg Trig  Free Certer Fre
Occupied Bandwidth 027 500000 MHz
Start Freq
927350000 MHz
Ref33 dBm Atten 45 dB —_—
fpeak Stop Freq
o4 527 550000 MHz
;']Bf 3. <
I CF Step
Offst | oot "M ritasen) | 300000000 kHz
0.5 Auto flar
dB —
Freq Offset
Center 927.5 MHz Span 300 kHz ~ 0.00000000 Hz
#Res BW 10 kHz #WBW 30 kHz Sweep 24.33 ms (401 pts]
Occupied Bandwidth OccBW % Pw  gsanno | o StONETrECK
739874 kHz xdB 2000 dB -
Transmit Freg Error -1.049 kHz
i dB Bandwidth 78.367 kHz

CHANNEL LIMIT
FREQUENCY 20dB BANDWIDTH o
r4
(MHz) (KHz) (KHz) PASS/FAIL
902.5 83.967 / PASS
915.0 109.989 / PASS
927.5 80.479 7 PASS
Low Channel
Gilon] R T |Freq:fChanneI
Ch Freg 902.5 MHz Trig  Free Center Freq
Occupied Bandwidth 902.500000 MHz
Start Freq
902 FE0000 MHz
Ref 35 dBm Atten 45 dB
f:eak Stop Fre
109 527 o 902 650000 MHz
day L] e CF Step
Offst "' 30 0000000 kHz
0.5 Auto Ilard
dB —
Freq Gffset
Center 902.5 MHz Span 300 kHz  0.00000000 Hz
#Res BW 10 kHz #YBW 30 kHz Sweep 7.433 ms (401 pts
Occupied Bandwidth Oce B % Pur 900 % || SIOMEITIECK.
76.8977 kHz <08 0B —
Transmit Freq Error -5.763 kHz
% dB Bandwidth 83,967 kHz
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Middle Channel

faeilEt R T IFrquChanneI
Ch Freg 915 MHz Trig  Free Certer Fre
Occupied Bandwidth 5915.000000 MHz
Start Freq
914.850000 MHz
Ref 35 dBm Atten 45 dB —
fpeak Stop Freq
o4 B xS 915.150000 MHz
10 >
dB/ M CF Step
Bl
i
offst |-’ 30.0000000 kHz
0.5 Auto han
dB —
Freq Offset
Center 915 MHz Span 300 kHz ~ 0.00000000 Hz
#Res BW 10 kHz #WYBW 30 kHz Sweep 7.433 ms (401 pts

Transmit Freg Error
i dB Bandwidth

Occupied Bandwidth

97.5481 kHz

-943.733 Hz
109.98% kHz

Occ BW % Puwr 99.00 %
xdB 2000 dB

Signal Track
On Off

High Channel

Agilent  11:00:27 Jun 13, 2016

R T IFrquChanneI

Ch Freg g Hz Trig  Free

Center Freq
Occupied Bandwidth 027 500000 MHz
Start Freq
927350000 MHz
Ref33 dBm Atten 45 dB —_—
fpeak Stop Freq
o4 P 927 B50000 MHz
10 = @ |
dB/ - N CF Step
A
Ofist HT ] 30 nooo0o kHz
0.5 Auto han
dB e
Freq Offset
Center 927.5 MHz Span 300 kHz  0.00000000 Hz
#Res BW 10 kHz #WBW 30 kHz Sweep 7.433 ms (401 pts]
Occupied Bandwidth Oce Bw % Par 9900 % || SIOTEITFECK
75.3940 kHz »dB 2000 dB _
Transmit Freq Errar -2.533 kHz
3 dB Bandwidth 60.479 kHz
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4.5. Frequency Separation

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 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) Atleast 25 KHz or 20 dB bandwidth of the hopping Channel, whichever is greater

TEST RESULTS
Antenna 1:
Channel Channel Limit
Channel Frequency Separation (MHz) Result
(MHz) (MHz)
Low Channel 902.5
. 0.505 Pl o 2P Pass
Adjacency Channel 903.0 pnawg
Middle Channel 914.5
, osop | BKhzor2odB | o
Adjacency Channel 915.0 angwy
High Channel 927.5
: 9 0.500 25§HZ dor. gt%dB Pass
Adjacency Channel 927.0 aAlgwi
G Agilent  16:24:24 Jun B, 2016 R T Im
Mkrl 902.495 MHz |
Ref 33 dBm Atten 45 dB 24.84 dBm Center Freq
fgak < 903000000 MHz
Log fl I f e
dBf Irlw \qu\‘ FJ{ \l'l rf( ]L, Start Freq
902000000 MHz
05 AT - —
4B AR i S, Stop Freq
1 (RN " v | ona.000000 1z
s CF Step
200000000 kHz
Auto JET)
Start 902 MHz Stop 904 MHz |
#Res BW 10 kHz HWBW 30 kHz Sweep 20.72 ms ({401 pts) . DFDBeDgDEJfoSHeZt
1 I<h) Freq Q02405 MHz 2484 dBm
z 1 Frag Q03.000 MHz 25.12 dBm S|gna| Track
On Off
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A Gl R T Frea/Channel
MiaZ 915.000 MHz |
Ref33 dBm Atten 45 dB 18.74 dBm
Peak Center Freq
2 915.000000 MHz
Log ﬁ 1 o
10
4B/ [ [ Il Start Freq
Offst [ il [ 914.000000 MHz
05 AN FARN AR =
dB L o ) Stop Fraq
A 0o L The 915.000000 MHz
L 80 & L _
CF Step
200.000000 kHz
Auto han
Center 915 MHz Span 2 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 20.72 ms (401 pts) Freq Offset
Matker Trace Type i Amplitude 0.00000000 Hz
1 [4)] Freq 914500 MHz 18.52 dBm
2 1 Freq 915,000 MHz 1274 dBm X
Signal Track
On Off

i Agilent BT Freg/Channel
Mic2 927.000 MHz |
Ref33 dBm Atten 45 dB 18.12 dBm
Peak Center Freqg
2 927.000000 MHz
Log R
10 A P
dBf 1 {1 [ Start Freq
Offst R I [ 905.000000 MHz
0.5 EE R PN -
8 ,.r“r b, ..J\*ﬂ k‘h Stop Freq
{ L Wt iy G268 000000 MHz
lw “L,-w- ——
W}\J‘ L
CF Step
200,000000 kHz
Auto Man
Center 927 MHz Span 2 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 20.72 ms {401 pts) Freq Offset
Matker Trace Type X fis Amplitude 0.00000000 Hz
1 I<h) Freq Q27 500 MHz 18.46 dBm
z 1 Frag QZ7.000 MHz 18.12 dBm
Signal Track
On Ooff

Antenna 2:
Channel Channel Limit
Channel Frequency Separation (MHz) Result
(MHz) (MHz)
Low Channel 902.5 iog 25KHz or 20dB b
- . ass
Adjacency Channel 903.0 bandwidth
Middle Channel 914.5 0.500 25KHz or 20dB P
: . ass
Adjacency Channel 915.0 bandwidth
High Channel 927.5 0.500 25KHz or 20dB P
: . ass
Adjacency Channel 927.0 bandwidth
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0 Agilenf  15:08:12 Jun 13, 2016 E T
Mkr2 903.000 MHz
Ref33 dBm Atten 45 dB 21.37 dBm
Peak 1
Log i i Fil
10
oY F I A
Offst I AR R
0.5 .4II o / \.
a8 . f ¥ N e
T e
)
Start 902 MHz Stop 904 MHz
#Res BW 10 kHz #WBW 30 kHz #Sweep 100 ms (401 pts)
Matker Trace Type X Ais Amplitude
1 o1 Freq 902,500 hiHz 21.44 dBm
2 o1 Freq 002,000 hiHz 2137 dBm

903.000000 MHz
902.000000 MHz

904.000000 MHz

IFrquChanneI

Center Freq
Start Freq

Stop Freq

CF Step
200.000000 kHz
Auto Ian

Freq Offset
0.00000000 Hz

Signal Track
On Off

i Agilent R T 'W
Mia2 915.000 MHz |
Ref33 dBm Atten 45 dB 18.72 dBm
Peak Trace
* 1 2 3
i . =
10
a8 [ {1 [ _
Clear Write
Offst [ ik [
05 IR FARN Y
dB
| llr 'r"irf’ \}“ i Iax Hold
e, ) L,
e e ¥ Ml
hin Hold
Center 915 MHz Span 2 MHz
#Res BW 10 kHz #YBW 30 kHz Sweep 20.72 ms (401 pts) View
Marker Trace Type X Pz Amplitude
1 I<h) Fraq 914,500 MHz 157 dBm
2z (4] Freg 215.000 MHz 1272 dBm
Elank
hore
1of2

4 Agilent B 1 ISE\(ST
Mia2 927.000 MHz |
Ref33 dBm Atten 45 dB 18.08 dBm
Peak N Show Errors ¥
L
0 f i
dBf f ‘l |{ 1| f ]I Faower Onf |
Offst [ L1 [} Bt
05 S AR FARN
dbB
f 1 “ﬂn‘\ ’uﬂ \\(\Ih .ﬂr u|||l Time/Date *
- 4
_— P
Alignments »
Center 927 MHz Span 2 MHz
#Res BW 10 kHz #WBW 30 kHz Sweep 20.72 ms (401 pts) Remote Port
Matker Trace Type X fis Amplitude GPIB
1 (1 Freg Q27 500 MHz 12.12 dBm
z (1 Freg Q27000 MHz 12.02 dBm
Mare
10of3
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Antenna 3:

Channel Channel Limit
Channel Frequency Separation (MHz) Result
(MHz) (MHz)
Low Channel 902.5
: 0.500 25§HZ dor. (th?]dB Pass
Adjacency Channel 903.0 anawl
Middle Channel 914.5
- 0.500 25§sz0((12(r)]d8 Pass
Adjacency Channel 915.0 andwidt
High Channel 927.5
9 0.500 25EHZ o dzt?]dB Pass
Adjacency Channel 927.0 anawl
i Agilent  1B:08:08 Jun 13, 2016 R T !m
Mkr1 902500 MHz
Ref33 dBm Atten 45 dB 21.1 dBm Center Freq
f"ak > 903000000 MHz
o4 i i _
e [ [[1 {4
A I R 00200000
é’é‘s‘ AR - —
,JJ'N' U ﬂ'ﬂ” W M T, 904.0%850’1:33
AN CF Step
200.000000 kHz
Auto Man
Start 902 MHz Stop 904 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 200 ms (401 pts) Freq Offset
Marker Trace Type X Axis Amplitude 0.00000000 Hz
1 ) Freq Q02500 MHz 21.1 dBm
2 [4)] Freq Q02.000 MHz 21.02 dBm S|gﬂa| Track
On Off

A Gl R T | Tracetview
MkrZ 915.000 MHz
Ref 33 dBm Atten 45 dB 18.55 dBm T
Peak N ] 2 rac93
Log i . L -
10
a8 M [ [ _
)' \ Hl \l I{ \ Clear Write
Offst
05 JARY RN FARN
B S O A W Y 9 ——
it N it I s ax Ho
W A -
A .
in Hold
Center 915 MHz Span 2 MHz
#Res BW 10 kHz #WBW 30 kHz Sweep 20.72 ms (401 pts) iew
Marker Trace Type K Axis Amplitude
1 (4] Freg 214500 MHz 18.33 dBm
2 (4] Freg 015,000 MHz 1266 dBm
Blank
Wore
10f2
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bt B T | Tracetview
MkrZ 927.000 MHz |
Ref 33 dBm Atten 45 dB 17.82 dBm o
Peak . . race
" A ; ————
i Il i o
ear Write
Offet [ i R
0 J ,fj \\W JERN
| A
T Ilax Hold
v AT,
fwwa\/\-n‘—w‘wr W v Pt 1t
Iin Hold
Center 927 MHz Span 2 MHz
#Res BW 10 kHz #WBW 30 kHz Sweep 20.72 ms (401 pts) iew
Marker Trace Type K Axis Amplitude
1 (4] Freg 927 500 MHz 1781 dBm
2 (4] Freg Q27000 MHz 17 .82 dBm
Blank
Wore
10f2

Antenna 4:

Channel Channel Limit
Channel Frequency Separation (MHz) Result
(MHz) (MHz)
Low Channel 902.5 a2 25KHz or 20dB P
" . ass
Adjacency Channel 903.0 bandwidth
Middle Channel 914.5 aeon 25KHz or 20dB b
; . ass
Adjacency Channel 915.0 bandwidth
High Channel 927.5 o 25KHz or 20dB P
. . ass
Adjacency Channel 927.0 bandwidth
i Agilent  11:18:88 Jun 13, 2016 R T W
MkrZ 903.000 MHz
Ref33 dBm Atten 45 dB 25.8 dBm Center Freq
::E;k ﬁl\l j{ x {f \l\ 903.000000 MHz
g?f; 4N s A4 guz.ésutuau%uF{Aquz
s A, —
dB »Nl i /‘f “\ Stop Freq
904.000000 MHz
ot o CF Step
200000000 kHz
Auto JUET)
Start 902 MHz Stop 904 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 20.72 ms (411.1 pts) . DFDB%E;D(DTJfoSHeZt
1 ) Freq Q02485 MHz 2574 dBm
z ) Freq Q02,000 MHz 26.2 dBm Signal Track
On Off
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i Agilent BT ITraceN\eW

Mkr2 915.000 MHz

Ref 33 dBm Atten 45 dB 18.76 dBm T
Peak : 1 race
Log 7 i L -
o /1 [ [
dB/ IR 714 | Clear Write
Offst
05 PR JARN JanN
7 L ~ ™ v L Max Hold
\
M ‘lW R
in Hold
Center 915 MHz Span 2 MHz
#Res BW 10 kHz #WBW 30 kHz Sweep 20.72 ms (401 pts) iew
Marker Trace Type K Axis Amplitude
1 (4] Freg 214500 MHz 18.55 dBm
2 (4] Freg 015,000 MHz 1276 dBm
Blank
Wore
10f2

5o Agilent B T ITraceN\ew

Mkr2 927.000 MHz
Ref33 dBm Atten 45 dB 18.04 dBm T
Peak N | 5 race3
Log ﬂ o 7 i
o A i m
dB/ I \I Jf \ I{ \ Clear Write
Offst
05 AN PR PN
dbB
iy ”r"ﬂ y f h Ma Hald
Ju T WY |
Ilin Hold
Center 927 MHz Span 2 MHz
#Res BW 10 kHz #WBW 30 kHz Sweep 20.72 ms (401 pts) Vi
Marker Trace Tvpe X, Potis Amplitude
1 (1 Freg Q27 500 MHz 12.11 dBm
z (1 Freg Q27000 MHz 12.04 dBm
Blank
Mare
10of2
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4.6. Number of hopping frequency

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 = 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

Antenna 1
i Agillent  15:20:42 Jun 14, 2016 R T Freg/Channel
Mkr1 902500 MHz |
Ref33 dBm Atten 45 dB 214 dBm Center Freq
f;a" 5 = | 915000000 MHz
ot IEAAATAARAARA AR g tad e RAAAARALAAMARRA RN g1 p g o | et
ag IR AT R A T AR T = et Freg
ot | PPV IV OT VTP e i er e TV T | anz oooooa mAz
0.5 ——
dB Stop Freq
5926000000 MHz
CF Step
2 BON00000 hHz
Auto an
Start 902 MHz Stop 928 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) Freq Offset
M arker Trace Type X fxis Amplitude 0.00000000 Hz
1 o Freq a02 500 hiHz 21.4 dBm —_—
2 IO Freq 927 500 hiHz 1814 dBm X
Signal Track
n off
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Antenna 2
s Aglent  15:03:84 Jun 13, 2016 R_T_[FreqiChannel
MkrZ 927565 MHz
Ref33 dBm Atten 45 dB 18.15 dBm Certer Freq
E‘:ak 5 =| 915000000 MHz
wd [AALAAAARRHAR AN An AR ARAA AR AAANRALER AR AN 81 1R e
ane L A VDRV U tert Freq
o ARSI LA ARAN L AR AR | onn noonon MHz
05 1 |
dB Stop Freq
928.000000 MHz
CF Step
260000000 MHz
Auto JUET)
Start 902 MHz Stop 928 MHz
#Res BYW 100 kHz #VBW 300 kHz  #Sweep 100 ms (401 pts) Freq Offsst
Matker Trace Type i Amplitude 0.00000000 Hz
1 O] Freq 202500 MHz 21.5 dBm
2 [4)] Freq Q27 666 MHz 12.16 dBm

Signal Track
On Off

Antenna 3
0 Agilent  18:15:23 Jun 13, 2016 R_T_[Freq/Channel
MkrZ 927545 MHz

Ref33 dBm Atten 45 dB 17.16 dBm Center Freq
f;a" > =| 915000000 MHz
o A AAnnadenashann it ot AARAAAAS IARAARALD R nA ghsg o P] e
ape LU AR VT TV TV VL tert Freq
ool AL ML A M AR TR o poono wie
05 _—
dB Stop Freq
928000000 MHz

CF Step

2 E0000000 MHz
Auto JUET)

Start 902 MHz Stop 928 MHz
#Res BYW 100 kHz #VBW 300 kHz  #Sweep 200 ms (401 pts) Freq Offset
Matker Trace Type X fdis Amplitude 0.00000000 Hz
1 (1 Freq Q02500 MHz 21.77 dBm
z ] Freq 027 595 hiHz 17.16 dBm Signal Track
On Off

Antenna 4
i Agilent  11:13:05 Jun 13, 2016 R T Im
Mkrl 902500 MHz !

Eef?f dBm Atten 45 dB 24.83 dBm i Freq
eak o ) . T z
Los [ T S

o LT T VO T start Freg
ofst | LA LA TR a0z nooono mHz
0.5 | ——
dB Stop Freq
928.000000 MHz
CF Step
2 B0000000 MHz
Auto Ian
Start 902 MHz Stop 928 MHz
#R,:s'kBW 1[I[ITkHz - HBW 30“;::2 Sweep 4 m: (4?[1 dp‘s) D.DIBB%E]UE)JSH?
1 (4] Freg a0z 500 MHz 2483 dBm
2 (4] Freg 927 500 MHz 2201 dBm S|gna| Track
On Off
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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
Pulse . ..
Frequency Antenna No. of Width Dwell Time Limit Result
(MHz) burst (ms) (ms)
(ms)
915 Antenna 1 3 44.0 132.0 400 Pass
915 Antenna 2 3 44.0 132.0 400 Pass
915 Antenna 3 8 44.0 132.0 400 Pass
915 Antenna 4 3 44.5 133.5 400 Pass

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

Antenna 1
© Agilent BRI | harker
Eef33 dBm Atten 45 dB Select Marker
eak
Lo 2
Log
10
dB/ hlarker Trace
dlimid 2
Readout |
Freguency

Function
off

W1 52
S3 FS arker Table
AR i
Warker All Off
Center 915 MHz Span 0 Hz 2M?5e
Res BW 1 MHz H#VBW 3 MHz Sweep 20 s (401 pts) 5

i Agilent BT o
Mkrla  ddms |
Ref 33 dB Atten 45 dB 0232 dB
¢ o =L Select Marker
Peak
i
Log
10
di/ s I' | > Normal
Delta
Delta Pair
[Tracking Ref)
Re Delta
V1 S2 i
§F PO bbbttt Pt bl oirnan s st PP W . Span Pair
AA Span Center
Off
Center 915 MHz Span 0 Hz 1M?5e
Res BW 100 kHz #WBYW 300 kHz Sweep 200 ms (401 pts) o
Antenna 2
© Agilent B | Marker
Ref 33 dB Atten 45 dB
Pe o en Select Marler
eak
o 2l
Log
10
dB/ hlarker Trace
PREREE e )
Readout |
Freguency
Function
i viemcdre it VUL TSP BN Y P ety " —_—y off
W1 52
53 FS Warker Table
AR n
Warker All Off
Center 915 MHz Span 0 Hz 2M?5e
Res BW 1 MHz H#VBW 3 MHz Sweep 20 s (401 pts) 2
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Agilent B Marker
|

Mkrl & 44 ms
Ref33 dB Atten 45 dB -0.13 dB
pe - L Select Marlker
eak
i 4
Log
10
1m 1
T i
Delta
Delta Pair
(Tracking Ref)
Ref Delta
Vi sz || | _
53 FC el b T R R L s ISR PR Span Fair
AA Span Center
Off
Center 915 MHz Span 0 Hz 1M?5e
Res BW 100 kHz #WBYW 300 kHz Sweep 200 ms (401 pts) 5
Antenna 3
i Agilent BT | o
Ref33 dB Atten 45 dB
PE - o Select Marker
eak
g i
Log
10
B/ | Marker Trace
AT e e
Readout |
Frequency
L Function
ISR AP YT SV SRR | NTRPTO SRR | -y Off
W1 S2
53 FS Warker Table
AA On off
Warker All Off
Center 915 MHz Span 0 Hz ZM?EB
Res BW 1 MHz #VBW 3 MHz Sweep 20 s (401 pts) o

Agilent BT Marker
|

Mkrl &2 44 ms
Ref33 dB Atten 45 dB -0.41 dB
¢ - =L Select Marker
Peak
&
Log
10 -
di/ ; Mormal
Delta
Delta Pair
(Tracking Ref)
Ref Delta
V1 S2 I" _
G FIC [t At broragin sy e Vet - Span Pair
AA Span Center
off
Center 915 MHz Span 0 Hz 1M?ge
Res BW 100 kHz #WBYW 300 kHz Sweep 200 ms (401 pts) "
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Antenna 4
Agilent BT !W
Ref 33 dB Atten 45 dB
. = = Select Marler
Peak
o 2l
Log
10
dB/ hlarker Trace
Autg 1 2
Readout |
Freguency
Function
A s ek e o B o bt paratineg o
W1 52
S3 FS Warker Table
AN On
Mlarker All Off
Center 915 MHz Span 0 Hz 2M?5e
Res BW 1 MHz H#VBW 3 MHz Sweep 20 s (401 pts) o

Agilent el
|

Mkrl & 445 ms
Ref33 dB Atten 45 dB 40529 dB
e m en Select Marlker
Peak
1 2 g 4
Log
10
1m N
dBf - ] MNormal
Delta
Delta Pair
(Tracking Ref)
Re Delta
V1 S2 ‘I !
§3 FC |t et sl ) b p— Span Pair
AA Span Center
o
Center 915 MHz Span 0 Hz 1M?ge
Res BW 100 kHz #WBYW 300 kHz Sweep 200 ms (401 pts) o
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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
Antenna 1:

Low Channel

A Gl R T Frea/Channel
Mkr1 903.0 MHz |

Ref 33 dBm Atten 45 dB 18.46 dBm

Peak Center Freq
515.000000 MHz

Log

10

4B/ Start Freq

Offst 300000000 MHz

0.5 —_—

dB Stop Freq

DI 1.00000000 GHz

15 1

dBm CF Step
97.0000000 MHz
Auto han

M1 S2 PERCIEF S - | et itnnbiin, |

$3 FC | dutppidnegacrmmsea oottt it Ay i b Freq st

AR 0.00000000 Hz
Signal Track

On Off

Start 30 MHz Stop 1 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms {401 pts)
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Adilent R T IPeakSearch

Mkr1 2.80 GHz
Ref 33 dBm Atten 45 dB 30.24 dBm
Peak heas Toals *
Log
10
dB/ Next Peak
Offst
0.5
dB
DI MNext Pk Right
15
dBm
MNext Pk Left
2
M1 s2 MMW TPRE L LRV AP FEVE W2
$3 FC Min Search
A

Pk-Pk Search
Start 1 GHz Stop 25 GHz 1M?59
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s {01 pts) o

Egilen] R T Trace/View
Mkr1 900.0 MHz |
Ref33 dBm Atten 45 dB 34.62 dBm T
Peak race
Log u - 3
10 ﬂ|
B/ i Clear Write
Offst |
0.5 |
dB \
DI I f - Iax Hold
A5
dBm
hin Hold
Start 870 MHz Stop 910 MHz
#Res BW 100 kHz H#YBW 300 kHz Sweep 4.144 ms (401 pts) View
tarker Trace Tvpe X, Potis Amplitude
1 I35 Frag a00.0 MHz -34.62 dBm
z ) Freg 2020 MHz -17.44 dBm
Elank
hore
10f2

Middle Channel
Adilent R T ITraceN\ew

Mkr1 915.1 MHz
Ref33 dBm Atten 45 dB 18.59 dBm T
Paak race
1l 2 3
Loy 2
10 o
dB/ Clear Write
Offst
05
dB
DI Max Hold
14
dBm
in Hold
M1 S2 e NS TIPS VSRR IR bt
53 FC Wiew
AR
Blank
Start 30 MHz Stop 1 GHz 1M?59
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms {01 pts) o
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Adilent R T IPeakSearch

Mkr1 2.80 GHz
Ref33 dBm Atten 45 dB 29.45 dBm
Peak heas Toals *
Log
10
dB/ Next Peak
Offst
05
dB
DI MNext Pk Right
14
dBm
Next Pk Left
2
M1 s2 M& b mrticed
TIPS Tttt | P ot
53 FC Min Search
AA
Pk-Pk Search
Start 1 GHz Stop 25 GHz 1M?59
#Res BW 100 kHz #WBW 300 kHz Sweep 2.486 s (401 pts) o

High Channel
Geilenl R T IFrquChanneI

Mkr1 927.3 MHz
Ref33 dBm Atten 45 dB 18.16 dBm
Paak Center Freq
515000000 MHz
Log
10
dB/ Start Freqg
Offst 30.0000000 MHz
0.5 —_—
d Stop Freq
DI 1.00000000 GHz
1.8 |
dBm CF Step
97.0000000 MHz
Auto han
M1 52 RPRRTIPU FYPRREI STt ST U PSR WS | VR
53 Fol Freq Offset
AR 0.00000000 Hz
Signal Track
On Off
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms {401 pts)

Adilent R T ITraceN\ew

Mkl 2.80 GHz
Ref33 dBm Atten 45 dB 30 dBm T
Paak race
1l 2 3
Log
10
dB/ Clear Write
Offst
05
dB
DI Max Hold
18
dBm
in Hold
N
M s2 et o
TRV T, USRI R RN IR Y R
$3 FC| View
AR
Blank
Start 1 GHz Stop 25 GHz 1M?59
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s 401 pts) o
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Gl R_T Trace/View
MkrZ 960.000 MHz
Ref33 dBm Atten 45 dB 34.77 dBm T
Peak 1 race
Log L | = =
10 ”
dB/ 1 Clear Write
Offst I
05 ¢
dB I
Max Hold
P - Ll Lol e
dBm
in Hold
Start 920 MHz Stop 970 MHz
#Res BW 100 kHz #WBYY 300 kHz Sweep 5.18 ms (101 pts) iew
Marker Trace Type X Axis Amplitude
1 i Freg 928,000 MHz -14.45 dBm
2 [4)] Freq Q60.000 MHz -34.77 dBm
Blank
Wore
1nf2

Hopping Mode

Agilent  15:40:09 Jun 14, 2016 ROT Freq/Channel
Mkr1 900.0 MHz |
Ref33 dBm Atten 45 dB -34.76 dBm
Peak I Center Fraq
590.000000 MHz
Log
10
dB/ Start Freq
Offst T g70,000000 MHz
05 —
8 Stop Freq
o1 I & 210000000 MHz
18 IR
dBm CF Step
4.00000000 MHz
Auto han
Start 870 MHz Stop 910 MHz
#Res BW 100 kHz HVBW 300 kHz  Sweep 4.144 ms (401 pts) Freq Offset
Matker Trace Type X fdis Amplitude 0.00000000 Hz
1 I<h) Freq a00.0 MHz -24.76 dBm
z I<h) Fraq a02.0 MHz -24.01 dBm
Signal Track

On Off

Matker Trace
1 o1
z o

Type * Axis
Freg 928.000 MHz
Freg Q50,000 MHz

Amplitude
-28.84 dBm
-39.84 dBm

Agilent  15:34:30 Jun 14, 2016 R T SreefClEnT
MkrZ 960.000 MHz

Ref33 dBm Atten 45 dB 34.84 dBm

Peak | I Center Freq
945000000 MHz

Log

10

dB/ T HT Start Freq

Offst ] 920.000000 MHz

05 | _—

dB L Stop Freq

DI N e 1. 970.000000 MHz

20 |

dBm CF Step
500000000 MHz
Auto JUET)

Start 920 MHz Stop 970 MHz |~ |

#Res BW 100 kHz EVBW 300 kHz Sweep 5.18 ms (401 pts) Freq Offset

0.00000000 Hz

Signal Track
On Off
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Antenna 2:
Low Channel
Agilent R T IFrquChanneI

Mkr1 903.0 MHz
Ref 33 dBm Atten 45 dB 17.63 dBm
Peak Center Freq
515.000000 MHz
Log
10
dB/ Start Freq
Offst 30.0000000 MHz
0.5 ——
dB Stop Freq
DI 1.00000000 GHz
24 -
dBm CF Step
970000000 MHz
Auto han
M1 52 PRSPPI EVRTI AERET E SRV NP R RO S
P I Freg Offset
AA 0.00000000 Hz
Signal Track
On Off
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #WBYW 300 kHz Sweep 100.5 ms (401 pts)

Adilent R T ITraceN\ew

Mkr1 2.92 GHz
Ref 33 dBm Atten 45 dB 29.57 dBm T
Peak race
1l 2 3
Log
10
dB/ Clear Write
Offst
05
dB
DI Max Hold
24
dBm
in Hold
X
mi s2 fﬂ,««%%w S DTV S W it
53 FC Wiew
AA
Blank
Start 1 GHz Stop 25 GHz 1M?59
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts) o

Adilent R T ITraceN\ew

Mkr1 900.0 MHz
Ref 33 dBm Atten 45 dB 34.14 dBm
Trace
Peak
1 2 El
Log
10 l
dB/ | Clear Write
Offst I
05 |
40 l' Max Hold
: ax Ho
g|4 R Y bt oo e s bl
dBm
in Hold
Start 870 MHz Stop 910 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms {401 pts) Wiemg
Marker Trace Type K Axis Amplitude
1 i Freg 200.0 MHz -34.14 dBm
z i Freg 2902.0 MHz -22.82 dBm
Blank
Wore
10f2
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Middle Channel

faeilEt R T Freg/Channel
Mkl 915.1 MHz |

Ref 33 dBm Atten 45 dB 17.07 dBm

Peak Center Freq
515.000000 MHz

Log

10 A

dB/ Start Freq

Offst 300000000 MHz

0.5 —_—

dB Stop Freq

DI 1.00000000 GHz

29 1

dBm CF Step
970000000 MHz
Auto han

M1 S2 e R N [P—— I

s3 Fol™™™] A . Freq Offset

AR 0.00000000 Hz
Signal Track

On Off

Start 30 MHz Stop 1 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms {401 pts)

Geilenl R T Trace/View
Mkr1 2.92 GHz |
Ref33 dBm Atten 45 dB -30.59 dBm
Trace
Peak
1 2 3
Log
10
dB/ Clear Write
Offst
05
dB
DI Iax Hold
249
dBm
in Hold
1
M1 52 MMWW*%MW Ao A A
53 FC! Wiew!
AA
Blank
Start 1 GHz Stop 25 GHz 1“’1?5‘3
#Res BW 100 kHz #WBW 300 kHz Sweep 2.486 s (401 pts) o

High Channel

faeilEt R T Freg/Channel
Mkl 9273 MHz |

Ref 33 dBm Atten 45 dB 17.85 dBm

Peak Center Freq
515.000000 MHz

Log

10

dB/ Start Freq

Offst 300000000 MHz

0.5 —_—

dB Stop Freq

DI 1.00000000 GHz

241 1

dBm CF Step
970000000 MHz
Auto han

M1 S2 T F—— =

s3 FCL T i - " Freq Offset

AR 0.00000000 Hz
Signal Track

On Off

Start 30 MHz Stop 1 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms {401 pts)
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Agilent R T IFrquChanneI

Mkr1 2.86 GHz
Ref 33 dBm Atten 45 dB -30.27 dBm
Peak Center Freq
13.0000000 GHz
Log
10
dB/ Start Freq
Offst 1.00000000 GHz
0.5 ——
dB Stop Freq
DI 250000000 GHz
241 -
dBm CF Step
240000000 GHz
1 Auto han
M1 s2 . o
3 re MMM et | e A A Freq Offset
AA 0.00000000 Hz
Signal Track
On Off
Start 1 GHz Stop 25 GHz
#Res BW 100 kHz #WBYW 300 kHz Sweep 2.486 s (401 pts)

Egilen] R T Trace/View
MiaZ 960.000 MHz |
Ref33 dBm Atten 45 dB -34.85 dBm T
Paak race
1 2 3
Log I
10 ”
dB/ 1 Clear Write
Offst Il
05 !]
dB J$
DI i Iax Hold
21 L e btrsmmsatafighodtnteio b e
dBm
in Hold
Start 920 MHz Stop 970 MHz
#Res BW 100 kHz #YBW 300 kHz Sweep 5.18 ms (401 pts) Vi
Marker Trace Tvpe X Potis Amplitude
1 (1 Freg Q22.000 MHz -26.79 dBm
2z (1 Freg QF0.000 MHz -356.85 dBm
Blank
Wore
1af2

Hopping Mode
Agilent  15:25:30 Jun 13, 2016 E T Freq/Channel
|

Mkrz 902.0 MHz
Ref 33 dBm Atten 45 dB -33.99 dBm
Peak Center Freq
890.000000 MHz
Log
10
4B/ Start Freq
Offst [T 570.000000 MHz
0.5 | —
dB 2 f Stop Freq
il VSRS SRR NSRS PP ISR Y SR USRS SOTRL. o S 910.000000 MHz
1.1 -
dBm CF Step
4.00000000 MHz
Autg Ilan
Start 870 MHz Stop 910 MHz
#Res BW 100 kHz EVBW 300 kHz Sweep 4 ms {401 pts) Freq Offset
Matker Trace Type i Amplitude 0.00000000 Hz
1 ) Freq 200.0 MHz -33.78 dBm
z ) Freq a02.0 MHz -32.00 dBm .
Signal Track
On off
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Report No.: CTL1605181771-WF

Matker Trace
1 o1
2 o1

Type * Axis
Freg 928.000 MHz
Freg Q50,000 MHz

Amplitude
-27.3 dBm
-34.77 dBm
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Agilent  15:20:02 Jun 13, 2016 R T SreefClEnT
MkrZ 960.000 MHz

Ref33 dBm Atten 45 dB 34.77 dBm

Peak | I Center Freq
945000000 MHz

Log

10 'ﬂ

dss i ‘ Start Freq

Offst | [ 920.000000 MHz

05 | _—

dB $ Stop Freq

DI [ N L. S rereovsrsd | 370.000000 MHz

06 |

dBm CF Step
500000000 MHz
Auto JUET)

Start 920 MHz Stop 970 MHz |~ |

#Res BW 100 kHz EVBW 300 kHz Sweep 4 ms {401 pts) Freq Offset

0.00000000 Hz

Signal Track
On Off

Low Channel

Gl R_T Trace/View
Mkr1 903.0 MHz !
Ref33 dBm Atten 45 dB 18.33 dBm
Trace
Peak
1l 2 3
Log
10
dB/ Clear Write
Offst
0.5
dB
DI Max Hold
A7
dBm
in Hold
mos2 [ PSPPI RO YT IPVRY D
53 FC! Wiew
AA
Blank
Start 30 MHz Stop 1 GHz 1M?59
#Res BW 100 kHz HVBW 300 kHz  Sweep 100.5 ms (401 pts) o

Gl R_T Peak Search
Mkr1 2.92 GHz |
Ref33 dBm Atten 45 dB -29.94 dBm
Peak heas Toals *
Log
10
dB/ Next Peak
Offst
0.5
dB
DI MNext Pk Right
A7
dBm
MNext Pk Left
1
M1 s2 M&WM Pt g NN SNt b b oot o
53 FC Min Search
AA

Pk-Pk Search
Start 1 GHz Stop 25 GHz 1M?59
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts) o
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Agilent R T IFrquChanneI

Mkr1 900.0 MHz
Ref 33 dBm Atten 45 dB -33.24 dBm
Peak Center Freq
890.000000 MHz
Log
10 hl
4B/ | Start Freq
Offst | §70.000000 MHz
0.5 ! —
dB 2 \ Stop Freq
Dl Dt Loosoerore Pood 510.000000 MHz
A7 -
dBm CF Step
4.00000000 MHz
Autg Ilan
Start 870 MHz Stop 910 MHz
#Res BW 100 kHz HVBW 300 kHz  Sweep 4.144 ms (401 pts) Freq Offset
Marker Trace Tupe X Ais Amplitude 0.00000000 Hz
1 i Freg 200.0 MHz -33.24 dBm
2 (4] Freg Q02.0 MHz -10.72 dBm .
Signal Track
On Off

Middle Channel
Geilenl R T Freg/Channel
Mkr1 915.1 MHz |

Ref33 dBm Atten 45 dB 17.4 dBm

Paak Center Freq
515000000 MHz

Log

10 H

dB/ Start Freqg

Offst 30.0000000 MHz

0.5 —_—

d Stop Freq

DI 1.00000000 GHz

26 |

dBm CF Step
97.0000000 MHz
Auto han

M1 S2 | YNGR SR P P

i A Nt I - Freq Offset

AR 0.00000000 Hz
Signal Track

On Off

Start 30 MHz Stop 1 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms {401 pts)

Adilent R T ITraceN\ew

Mkr1 2.80 GHz
Ref 33 dBm Atten 45 dB 230.3 dBm T
Peak race
1l 2 3
Log
10
dB/ Clear Write
Offst
05
dB
DI Max Hold
26
dBm
in Hold
N
M1 s2 M“Q‘*wwﬂ“‘" YU IR Sumraet S SFA) WNPU SN s
53 FC! Wiew
AA
Blank
Start 1 GHz Stop 25 GHz 1M?59
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts) o
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High Channel
Agilent R T IFrquChanneI

Mkr1 927.3 MHz
Ref 33 dBm Atten 45 dB 17.57 dBm
Peak Center Freq
515.000000 MHz
Log
10 5
dB/ Start Freq
Offst 30.0000000 MHz
0.5 —_—
dB Stop Freq
DI 1.00000000 GHz
24 1
dBm CF Step
970000000 MHz
Auto han
M1 S2 R |ttt
3 FC ] B B ™ Freg Offset
AR 0.00000000 Hz
Signal Track
On Off
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms {401 pts)

Egilen] R T Trace/View
Mkr1 2.80 GHz |
Ref33 dBm Atten 45 dB 29.77 dBm
Paak Trace
il 2 3
Log
10
dB/ Clear Write
Offst
0.5
dB
DI Iax Hold
24
dBm
in Hold
2
M1 52 MM LU PRI S L e P SR S
53 FC! Wiew!
AA
Blank
Start 1 GHz Stop 25 GHz 1“’1?5‘3
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts) o

Adilent R T ITraceN\ew

Mkr2 960.000 MHz
Ref33 dBm Atten 45 dB -35.08 dBm T
Peak ] 2 rac93
Log B = =
10 ﬁ
dB/ [ Clear Write
Offst K3
05 17
dB
DI ‘ L Mlapx Hold
24 i R, DUV SR TS DU R VU NS . SR W)
dBm
in Hold
Start 920 MHz Stop 970 MHz
#Res BW 100 kHz #WBYY 300 kHz Sweep 5.18 ms (101 pts) iew
Matker Trace Type X Ais Amplitude
1 o1 Freq 928,000 hHz -12.3 dBm
2 o1 Freq 060,000 hiHz -35.02 dBm
Elank
More
10of2
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Hopping Mode
Agilent  19:04:37 Jun 13,2016 R T Freq/Channel
|

Mkr1 900.0 MHz
Ref 33 dBm Atten 45 dB -33.65 dBm
Peak I Center Freq
890.000000 MHz
Log
10
dB/ LR ER N LR Start':req
Offst 7T 870,000000 MHz
0.5 ——
dB 1 Stop Freq
DI e ] 910.000000 MHz
1.0 -
dBm CF Step
4.00000000 MHz
Autg Ilan
Start 870 MHz Stop 910 MHz
#Res BW 100 kHz EVBW 300 kHz Sweep 4 ms {401 pts) Freq Offset
Matker Trace Type i Amplitude 0.00000000 Hz
1 i Freg 200.0 MHz -33.65 dBm
z i Freg 2902.0 MHz -20.80 dBm .
Signal Track
On Off

Agilent  18:32:36 Jun 13, 2016 R T Martar
Mia2 960.000 MHz |
Ref 33 dB Atten 45 dB -34.64 dB
¢ m en M Select Marker
Peak I |
1 2 3 4
Log
10 w
dt/ I Maormal
Offst |
05 |
dB
4’ Delta
[)1|2 . SRUPUU PO DS - Sype o]
dBm Delta Pair
[Tracking Ref)
Re Delta
Start 920 MHz Stop 970 MHz
#Res BW 100 kHz #\BW 300 kHz Sweep 4 ms (401 pts) Span Pair
Matker Trace Type X fois Amplitude Span Center
1 ) Freq 028,000 MHz -24.26 dBm
z ) Freq 950.000 MHz -34.64 dBm
Off
Mlare
1af2

Antenna 4:
Low Channel
Adilent R T ITraceN\ew

Mkr1 903.0 MHz

Ref33 dBm Atten 45 dB 18.07 dBm T
Paak 1 race
Log | = =
10
dB/ Clear Write
Offst
05
dB
DI Max Hold
18
dBm

in Hold
miosz2 | N BRI YRR VN PRI AP WOUY ST N
53 FC! Wiew

AR
Blank

Start 30 MHz Stop 1 GHz 1M?59
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms {01 pts) o
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Adilent R T ITraceN\ew

Mkr1 2.80 GHz

Ref33 dBm Atten 45 dB -29.56 dBm T
Peak 1 race
Log | = =
10
dB/ Clear Write
Offst
0.5
dB
DI Max Hold
19
dBm

in Hold

2
M1 s2 ‘ﬂ‘”ﬁ*%wvwkﬁw LRttt S P TR DETRUTA P
53 FC! Wiew
AA
Blank

Start 1 GHz Stop 25 GHz 1M?59
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts) o

Egilen] R T Frea/Channel
Mkr1 900.0 MHz !
Ref33 dBm Atten 45 dB -34.29 dBm
Peak Center Freq
590 000000 MHz
Log 1
10 I
dB/ | Start Freq
Offst i 570.000000 MHz
05 | _—
8 2 \ Stop Freq
DI it Me)o.| 1910.000000 MHz
1.9 RS
dBm CF Step
4.00000000 MHz
Auto Man
Start 870 MHz Stop 910 MHz
#Res BW 100 kHz H#YBW 300 kHz Sweep 4.144 ms (401 pts) Freq Offset
Matker Trace Type % fis Amplitude 0.00000000 Hz
1 I35 Frag a00.0 MHz -34.20 dBm
z ) Freg 2020 MHz -22.75 dBm .
Signal Track
n off

Middle Channel
Adilent R T ITraceN\ew

Mkr1 915.1 MHz
Ref33 dBm Atten 45 dB 17.35 dBm T
Paak race
1l 2 3
Log
T
10 5
dB/ Clear Write
Offst
05
dB
DI Max Hold
26
dBm
in Hold
M1S2| s L ROV PO AN |
53 FC! Wiew
AR
Blank
Start 30 MHz Stop 1 GHz 1M?59
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms {01 pts) o
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Adilent R T ITraceN\ew

Mkl 2.68 GHz

Ref33 dBm Atten 45 dB 29.88 dBm T
Paak 1 race
Log | = =
10
dB/ Clear Write
Offst
05
dB
DI Max Hold
26
dBm

in Hold

1
m Szwﬂ*ng“mHMMJUWM RO PRI S | oo s
53 FC Wiew
AR
Blank

Start 1 GHz Stop 25 GHz 1M?59
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s 401 pts) o

High Channel

Egilen] R T Trace/View
Mkr1 9273 MHz |
Ref33 dBm Atten 45 dB 18.14 dBm
Trace
Peak
1 2 3
Log
10
dB/ Clear Write
Offst
05
dB
DI Iax Hold
1.9
dBm
in Hold
M1 SZNUMA_~$WAMMNWM~JV NP AP RS Y [P A PR |
53 FC! Wiew!
AA
Blank
Start 30 MHz Stop 1 GHz 1“’1?5‘3
#Res BW 100 kHz #WBW 300 kHz Sweep 1005 ms (401 pts) o

Adilent R T ITraceN\ew

Mkr1 2.86 GHz
Ref 33 dBm Atten 45 dB 30.01 dBm T
Peak race
1l 2 3
Log
10
dB/ Clear Write
Offst
0.5
dB
DI Max Hold
19
dBm
in Hold
N
M1 52 ”»~“2~KMWA”Nwk,fwﬂwAhﬁwﬂkwvhﬁwp"~”MMVManp«mulmngp-~k& -]
53 FC! Wiew
AR
Blank
Start 1 GHz Stop 25 GHz 1M?59
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts) o




V1.0

Report No.: CTL1605181771-WF

Page 62 of 71
Gl R_T Trace/View
MkrZ 960.000 MHz
Ref33 dBm Atten 45 dB -34.58 dBm T
Peak 1 race
Log i | = =
10 |II|
dB/ i Clear Write
Offst i
05 [}
48 M‘ Max Hold
ax Ho
] S U O I O DUV A L. o
1.9
dBm
in Hold
Start 920 MHz Stop 970 MHz
#Res BW 100 kHz #WBYY 300 kHz Sweep 5.18 ms (101 pts) iew
Marker Trace Type X Axis Amplitude
1 [4)] Freq 928.000 MHz -28.36 dBm
2 [4)] Freq Q60.000 MHz -34.58 dBm
Blank
Wore
1nf2

Matker Trace
1 o1
z o

Type * Axis
Freg 928.000 MHz
Freg Q50,000 MHz

Amplitude
-22.3 dBm
-32.28 dBm

Hopping Mode
Agilent  13:50:10 Jun 13, 2016 R T Freq/Channel
Mkr1 900.0 MHz |
Ref33 dBm Atten 45 dB -34.04 dBm
Paak I Center Freq
890.000000 MHz
Loy n I
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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 5 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

08 06 g 0+ OF 0€
¢ oa 0600201 ov 08 09

e 06 00bos oz oc o 05 09 O

50 60 70

10 20 30 40 50 60 70 80 90100 10 20 30 40

T | I[ITHFTTT
0€ OF 05 09 0L 0 0010+ 0Z OE OF 05 09 O 08 06 ()
w09 02 o8 06 00201 0z oc or 05 09)

(i
Oui g 0z

0z o o 05 09 0z 08 06 00)loL oz



V1.0

90100 10 20 3

|II\\\liII!‘HTI|I‘\I|I!H‘H

80 90100 10 20 30 40 50 60 70 &

4
8
2
E
3
8
o

0 50 60 70 80 90100 10 20 3q

Page 69 of 71 Report No.: CTL1605181771-WF

10 20 30 40 50 60 70 80

o

50 60 70 80 90100 10

i imbinbn

o)
o

10 20

o;|mi||iu||'ﬁ"|WmF\'|uu|mmm|||\||1m\u!\|H||U|||L|m1m||1l|
ww g 0z OE Ov 0S 09 OL 08 06 (0|0} 0Z OE O 0S 09 04

oz o2 o 05 09 oz 08 06 00Lor oz o ov 0s 09 oz o8 06 0001 oz

0 80 90

10 20 30 40 50 60 7

oﬁmmmmﬂﬂmm\mwm\||||\\||||m!||m\'?i
Wi 0 02 O€ OF 0S 09 0L 08 06 ()| Ol



Page 70 of 71 Report No.: CTL1605181771-WF

A

10 20 30 40 50 60 70 80 90

I

oﬁlmlm||m||||W|"||l‘||im||i|||11|||||||||||||m '-
ww gL 0Z 0 Oy 05 09 0L 08 06 ()00

9.L=
w =
[~ =
I
o=
0 =
=
e
o —
=
 — e
m =
o=
o =
o
=

m \mlm\IHHIHHJHHU _
o_l"\w olt olz o‘c o~v o~9 Jg olz_ 08 06 ()| 0+ 02 08




V1.0

Page 71 of 71 Report No.: CTL1605181771-WF

AC/DC adapter
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