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4 Test Summary

Report No.: GTS202008000212F02

Test Item Section in CFR 47 Result
Antenna Requirement 15.203/15.247 (c) Pass
AC Power Line Conducted Emission 15.207 Pass
Conducted Peak Output Power 15.247 (b)(1) Pass
20dB Occupied Bandwidth 15.247 (a)(1) Pass
Carrier Frequencies Separation 15.247 (a)(1) Pass
Hopping Channel Number 15.247 (a)(1) Pass
Dwell Time 15.247 (a)(1) Pass
Pseudorandom Frequency Hopping 15.247(b)(4) Pass

Sequence

Radiated Emission 15.205/15.209 Pass
Band Edge 15.247(d) Pass

Remarks:

1. Pass: The EUT complies with the essential requirements in the standard.

2. Test according to ANSI C63.10:2013

Measurement Uncertainty

Test Item Frequency Range Measurement Uncertainty Notes
Radiated Emission 30MHz-200MHz 3.8039dB D
Radiated Emission 200MHz-1GHz 3.9679dB D
Radiated Emission 1GHz-18GHz 4.29dB D
Radiated Emission 18GHz-40GHz 3.30dB (1)

AC Power Line Conducted 0.15MHz ~ 30MHz 3.44dB (1)

Emission

Note (1): The measurement uncertainty is for coverage factor of k=2 and a level of confidence of 95%.

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
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5 General Information
5.1 General Description of EUT

Product Name:

OnLogic Go

Model No.:

GTS100

Test sample(s) ID:

GTS202008000212-1

Sample(s) Status:

Engineer sample

Serial No.: N/A

Hardware Version: PCB AI-950-V1.3
Software Version: V8.1

Operation Frequency: 2402MHz~2480MHz
Channel numbers: 79

Channel separation: 1MHz

Modulation type:

GFSK, 11/4-DQPSK,8DPSK

Antenna Type:

Integral Antenna

Antenna gain:

4dBi(Declare by applicant)

Power supply:

DC 12v

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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Operation Frequency each of channel

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
1 2402MHz 21 2422MHz 41 2442MHz 61 2462MHz
2 2403MHz 22 2423MHz 42 2443MHz 62 2463MHz
3 2404MHz 23 2424MHz 43 2444MHz 63 2464MHz
4 2405MHz 24 2425MHz 44 2445MHz 64 2465MHz
5 2406MHz 25 2426MHz 45 2446MHz 65 2466MHz
6 2407MHz 26 2427MHz 46 2447MHz 66 2467MHz
7 2408MHz 27 2428MHz 47 2448MHz 67 2468MHz
8 2409MHz 28 2429MHz 48 2449MHz 68 2469MHz
9 2410MHz 29 2430MHz 49 2450MHz 69 2470MHz
10 2411MHz 30 2431MHz 50 2451MHz 70 2471MHz
11 2412MHz 31 2432MHz 51 2452MHz 71 2472MHz
12 2413MHz 32 2433MHz 52 2453MHz 72 2473MHz
13 2414MHz 33 2434MHz 53 2454MHz 73 2474MHz
14 2415MHz 34 2435MHz 54 2455MHz 74 2475MHz
15 2416MHz 35 2436MHz 55 2456MHz 75 2476MHz
16 2417MHz 36 2437MHz 56 2457MHz 76 2477MHz
17 2418MHz 37 2438MHz 57 2458MHz 77 2478MHz
18 2419MHz 38 2439MHz 58 2459MHz 78 2479MHz
19 2420MHz 39 2440MHz 59 2460MHz 79 2480MHz
20 2421MHz 40 2441MHz 60 2461MHz

Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel
see below:

Channel Frequency
The lowest channel 2402MHz
The middle channel 2441MHz
The Highest channel 2480MHz

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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5.2 Test mode

Transmitting mode Keep the EUT in continuously transmitting mode.

Remark: During the test, the test voltage was tuned from 85% to 115% of the nominal rated supply
voltage, and found that the worst case was under the nominal rated supply condition. So the report just
shows that condition’s data.

5.3

Description of Support Units

Adapter
Model:XED-UL120200CC

Input: 100-240VAC,50/60Hz,0.5A
Out: 12VADC/2.0A

5.4

Deviation from Standards

None.

5.5

Abnormalities from Standard Conditions

None.

5.6

Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

e FCC —Registration No.: 381383

Global United Technology Services Co., Ltd., Shenzhen 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 files. Registration 381383.

e IC —Registration No.: 9079A

The 3m Semi-anechoic chamber of Global United Technology Services Co., Ltd. has been registered by
Certification and Engineering Bureau of Industry Canada for radio equipment testing with Registration
No.: 9079A

e NVLAP (LAB CODE:600179-0)

Global United Technology Services Co., Ltd., is accredited by the National Voluntary Laboratory
Accreditation Program (NVLAP). LAB CODE:600179-0

5.7

Test Location

All tests were performed at:

Global United Technology Services Co., Ltd.

Address: No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone, Xixiang
Road, Baoan District, Shenzhen, Guangdong, China 518102

Tel: 0755-27798480

Fax: 0755-27798960

5.8

Additional Instructions

Test Software Special test command provided by manufacturer

Power level setup Default

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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6 Test Instruments list
Radiated Emission:
. Cal.Date Cal.Due date

Item Test Equipment Manufacturer Model No. Inventory No. (mm-dd-yy) (mm-dd-yy)
p |3 Sg’;:; r:b”eer‘:ho'c ZhongYu Electron  9.2(L)*6.2(W)* 6.4(H) GTS250 | July. 022020 | July. 01 2025
2 Control Room ZhongYu Electron  B.2(L)*2.5(W)* 2.4(H) GTS251 N/A N/A
3 EMI Test Receiver Rohde & Schwarz ESU26 GTS203 June. 25 2020 |June. 24 2021

. . SCHWARZBECK
4 BiConiLog Antenna MESS-ELEKTRONIK VULB9163 GTS214 June. 25 2020 |June. 24 2021
Double -ridged SCHWARZBECK
5 waveguide horn MESS-ELEKTRONIK BBHA 9120 D GTS208 June. 25 2020 |June. 24 2021
6 Horn Antenna ETS-LINDGREN 3160 GTS217 June. 25 2020 |June. 24 2021
7 EMI Test Software AUDIX E3 N/A N/A N/A
8 Coaxial Cable GTS N/A GTS213 June. 25 2020 |June. 24 2021
9 Coaxial Cable GTS N/A GTS211 June. 25 2020 |June. 24 2021
10 Coaxial cable GTS N/A GTS210 June. 25 2020 |June. 24 2021
11 Coaxial Cable GTS N/A GTS212 June. 25 2020 |June. 24 2021
12 AmpllgerZC;OKHz- HP 8347A GTS204 | June. 252020 |June. 24 2021
13 Amplifier(2GHz-20GHz) HP 84722A GTS206 June. 25 2020 |June. 24 2021
. AFS33-18002

14 | Amplifier (18-26GHz) Rohde & Schwarz 650-30-8P-44 GTS218 June. 25 2020 |June. 24 2021
15 Band filter Amindeon 82346 GTS219 June. 25 2020 |June. 24 2021
16 Power Meter Anritsu ML2495A GTS540 June. 25 2020 |June. 24 2021
17 Power Sensor Anritsu MA2411B GTS541 June. 25 2020 |June. 24 2021
1g |  \Wideband Radio Rohde & Schwarz CMW500 GTS575 | June. 252020 |June. 24 2021

Communication Tester

19 Splitter Agilent 11636B GTS237 June. 25 2020 |June. 24 2021
20 Loop Antenna ZHINAN ZN30900A GTS534 June. 25 2020 |June. 24 2021
21 Breitband SCHWARZBECK BBHA 9170 GTS579 Oct. 19 2019 | Oct. 18 2020

hornantenne

22 Amplifier TDK PA-02-02 GTS574 Oct. 19 2019 Oct. 18 2020
23 Amplifier TDK PA-02-03 GTS576 Oct. 19 2019 Oct. 18 2020
24 |PSA Sf\:zlsyfsremum Rohde & Schwarz FSP GTS578 | June. 252020 |June. 24 2021

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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Conducted Emission

. Inventory Cal.Date Cal.Due date
Item Test Equipment Manufacturer Model No. No. (mm-dd-yy) (mm-dd-yy)
1 Shielding Room ZhongYu Electron | 7.3(L)x3.1(W)x2.9(H) GTS252 May.15 2019 | May.14 2022
2 EMI Test Receiver R&S ESCI 7 GTS552 | June. 25 2020 | June. 24 2021
3 Coaxial Switch ANRITSU CORP MP59B GTS225 | June. 25 2020 | June. 24 2021
ENV216 2-L-V-
4 NETZNACHB.DE ROHDE&SCHWARZ ENV216 GTS226 | June. 252020 | June. 24 2021
5 Coaxial Cable GTS N/A GTS227 N/A N/A
6 EMI Test Software AUDIX E3 N/A N/A N/A
7 Thermo meter KTJ TA328 GTS233 | June. 25 2020 | June. 24 2021
8 Absorbing clamp Elektronik- MDS21 GTS229 | June. 25 2020 | June. 24 2021
Feinmechanik
9 ISN SCHWARZBECK NTFM 8158 GTD565 | June. 25 2020 | June. 24 2021
RF Conducted Test:
. . Cal.Date Cal.Due date
Item Test Equipment Manufacturer Model No. Serial No. (mm-dd-yy) (mm-dd-yy)
1 MXA Signal Analyzer Agilent N9020A GTS566 June. 25 2020 June. 24 2021
2 EMI Test Receiver R&S ESCI7 GTS552 June. 25 2020 June. 24 2021
3 Spectrum Analyzer Agilent E4440A GTS533 June. 25 2020 June. 24 2021
4 | MXG vector Signal Agilent N5182A GTS567 | June. 252020 June. 24 2021
Generator
5 | ESGAnalog Signal Agilent E4428C GTS568 | June. 25 2020 June. 24 2021
Generator
6 | USB RF Power Sensor DARE RPR3006W GTS569 June. 25 2020 June. 24 2021
7 RF Switch Box Shongyi RFSW3003328 GTS571 June. 25 2020 June. 24 2021
Programmable Constant
8 Temp & Humi Test WEWON WHTH-150L-40-880 GTS572 June. 25 2020 June. 24 2021
Chamber
General used equipment:
Inventory Cal.Date Cal.Due date
Item Test Equipment Manufacturer Model No.
No. (mm-dd-yy) (mm-dd-yy)
1 Humidity/ Temperature Indicator KTJ TA328 GTS243 June. 25 2020 |June. 24 2021
2 Barometer ChangChun DYM3 GTS255 June. 25 2020 | June. 24 2021

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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7 Test results and Measurement Data
7.1 Antennarequirement

Standard requirement: ‘ FCC Partl15 C Section 15.203 /247(c)

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit so

that a broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point
operations may employ transmitting antennas with directional gain greater than 6dBi provided the

maximum conducted output power of the intentional radiator is reduced by 1 dB for every 3 dB that the
directional gain of the antenna exceeds 6dBi.

E.U.T Antenna.:

The antenna is integral antenna, the best case gain of the antenna is 4.0dBi, reference to the appendix
Il for details.

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 10 of 48
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7.2 Conducted Emissions

Report No.: GTS202008000212F02

Test Requirement:

FCC Partl5 C Section 15.207

Test Method:

ANSI C63.10:2013

Test Frequency Range: 150KHz to 30MHz
Class / Severity: Class B
Receiver setup: RBW=9KHz, VBW=30KHz, Sweep time=auto
Limit: Limit (dBuV)
Frequency range (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
Test setup: Reference Plane

LISN |

AUX
Equipment E.UT

40cm 80cm

AC power

EMI
Receiver

Test table/Insulation plane

Remark

EUT Equipment Under Test

LISh Line impedence Stabiization NMebwvork
Test tabie fheight=0.6m

Test procedure:

1. The E.U.T and simulators are connected to the main power through a
line impedance stabilization network (L.I.S.N.). This provides a
500hm/50uH coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power through a
LISN that provides a 500hm/50uH coupling impedance with 500hm
termination. (Please refer to the block diagram of the test setup and
photographs).

3. Both sides of A.C. line are checked for maximum conducted
interference. In order to find the maximum emission, the relative
positions of equipment and all of the interface cables must be changed
according to ANSI C63.10:2013 on conducted measurement.

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test environment: Temp.: 25°C Humid.: 52% Press.: 1012mbar
Test voltage: DC 12v

Test results: Pass

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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Measurement data:

Line:
20.0 dBu¥Y
70
FCCRart15 ClassB AC Conduction[@QP)
1] ‘-__""""'---.._
*"53 RCCPart15(ClagsB|AL Conduction[AYG]
50 \‘-.-' T
40 \/\’VUL {3 11
j‘; B\ NWM\'\ it hoad L b MMWS\
30 vw e U R T Y ST T L
20 m O e TN . oot W
A R G I A A peak
10 AVG
1]
-10
-20
0.150 (MHz) 30.000
Frequency | Reading | Factor Level Limit |Margin
No- | " MHz) | (@Buv) | (dB) | (@Buv) | (@Buv) | (dB) | P
1 0.1500 48.05 10.49 58.54 66.00 |-746 | QP
2 0.1590 26.13 10.48 36.61 5652 |-18.91| AVG
3 0.1615 43.21 10.48 53.69 65.39 [-11.70( QP
4 0.1703 22.92 10.48 33.40 5495 |-21.55| AVG
5 0.1758 40.87 10.47 51.34 64.68 [-13.34( QP
6 0.1905 20.95 10.46 31.41 54.01 |-22.60| AVG
7 0.3300 30.54 10.39 40.93 5945 [-18.52( QP
8 0.3300 18.80 10.39 29.19 4945 |[-20.26| AVG
9 0.4065 28.47 10.37 38.84 57.72 |[-18.88( QP
10 0.4245 16.09 10.37 26.46 47.36 |-20.90| AVG
11 20.8140 28.67 10.57 39.24 60.00 [-20.76 QP
12 21.1785 19.64 10.57 30.21 50.00 |-19.79| AVG

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Neutral:

800 dBuY

70

o0 \\“---..._____ FCCRart15 ClassE AC Conduction(QP]

o B HCCP4it15|ClapsB|AT Conduction(AVG)

40 \V\\mrlll'l 1 2 12

30 A «f %&? VMMW%W%M" b m M Q

) ] %MMWWM — ) MWM%M \”N k

10 AVG

0

10

-20

0.150 (MHz) 30.000
No. | "k | @Buvy | (@) | (@Buv) | (@Buv) | (@B) | o
1 0.1500 46.39 10.49 56.88 66.00 |-9.12 QP
2 0.1500 24.50 10.49 34.99 56.00 |-21.01| AVG
3 0.1740 40.86 10.47 54,33 64.77 |[-13.44| QP
= 0.1787 22.24 10.47 32.71 5455 |-21.84| AVG
5 0.2175 35.38 10.44 45.82 6291 [-17.09| QP
6 0.2175 17.63 10.44 28.07 5291 |-24.84| AVG
7 0.2805 34.48 10.40 4488 60.80 ([-15.92| QP
8 0.3300 19.03 10.39 2942 4945 (-20.03( AVG
9 0.4245 21.47 10.37 31.84 47.36 |-15.52| AVG
10 0.4335 30.54 10.37 40.91 5719 |-16.28| QP
11 20.5710 18.93 10.57 29.50 50.00 ([-20.50| AVG
12 20.7285 28.73 10.57 39.30 60.00 |-20.70| QP
Notes:

1. Aninitial pre-scan was performed on the line and neutral lines with peak detector.
2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3. Final Level =Receiver Read level + LISN Factor + Cable Loss

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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7.3 Conducted Peak Output Power

Test Requirement: FCC Partl5 C Section 15.247 (b)(3)
Test Method: ANSI| C63.10:2013
Limit: 30dBm(for GFSK),20.97dBm(for EDR)
Test setup: Spectrum Analyzer

e o |

"‘"-\ o o o
e o
AR E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass

Measurement Data

Mode Test channel FEENS ngg)rl;t) Power Limit (dBm) Result
Lowest -10.63
GFSK Middle -9.39 30.00 Pass
Highest -8.97
Lowest -14.58
T/4-DQPSK Middle -13.48 20.97 Pass
Highest -12.73
Lowest -15.36
8DPSK Middle -14.07 20.97 Pass
Highest -13.31

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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7.4 20dB Emission Bandwidth

Test Requirement: FCC Partl5 C Section 15.247 (a)(2)
Test Method: ANSI C63.10:2013
Limit: N/A
Test setup: Spectrum Analyzer

o o o |

Fa N o o
o o o |
- =2= E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass

Measurement Data

Mode Test channel AL Emi?:/ili'r;)Bandwidth Result
Lowest 0.9385

GFSK Middle 0.8373 Pass
Highest 0.9318
Lowest 1.151

m/4-DQPSK Middle 1.144 Pass
Highest 1.149
Lowest 1.158

8DPSK Middle 1.157 Pass
Highest 1.108

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS202008000212F02

Test plot as follows:
Test mode:

GFSK mode

[— Kepight Spectrum Aasbyzer - Occupied W

VBW 100.00 kHz

94 809 20, 2020
: None

‘Center Freq: 2.402000000 GHz
e Trig: Free Run AvglHold:>1010
FGainiLow  #Aten: 30 dB

Radio Device: BTS

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz #VBW 100 kHz
Occupied Bandwidth Total Power

935.79 kHz

Transmit Freq Error 41.042 kHz

Sweep 4.133 ms|

-4.75 dBm

% of OBW Power 99.00 %
x dB Bandwidth 938.5 kHz xdB -20.00 dB

STaTus

Lowest channel

[ Kesight Spectrum Angiyzer - Occupied BW

iy 0 A7 [03:24:20 8 Aug 20, 2020
o Std: Fraguency
44 0 Center Freq: 2.441000000 GHz Radio Std: None
Center Freq 2441000000 CHz S Trig: FreeRun AvglHold:>10H0

BFGainLow _ #Atten: 30 B Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.441000000 GHz

Center 2.441 GHz

Span 3 MHz
#Res BW 30 kHz

#VBW 100 kHz Sweep 4.133 ms

Occupied Bandwidth Total Power
927.97 kHz

Transmit Freq Error 39.428 kHz % of OBW Power
x dB Bandwidth 837.3 kHz x dB

-3.78 dBm

99.00 %
-20.00 dB

STATUS

Middle channel

[— Kepight Spectrum Aasbyzer - Occupied W

2 4 i 03:26:32 A4 A 20, 2020
¢ Fraguency
T 2 80000000 ‘Center Freq: 2.430000000 GHz Radia Std: Nane
Center Freg 243000 SHz ' Trig: Free Run AvglHold:>1010

WFGoinctow *_#Amen: 30 6B
CenterFreq|
2480000000 GHz

Radio Device: BTS

Ref 20.00 dBm

e V]
R i . L

Center 2.48 GHz Span 3 MHz|
#Res BW 30 kHz

#VBW 100 kHz Sweep 4.133 ms|

QOccupied Bandwidth Total Power -3.51 dBm

928.95 kHz

Transmit Freq Error 35.912 kHz % of OBW Power

99.00 %
x dB Bandwidth 931.8 kHz x dB

-20.00 dB

STaTus

Highest channel

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS202008000212F02

Test mode:

m/4-DQPSK mode

(= Kepight Spectrum Aasyze: - Occupied W

Center Freq 2.402000000 GHz

SIFGainLow

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

‘Center Freq: 2.402000000 GHz
Trig: Free Run AvglHold:>1010
#Anen: 30 dB

#VBW 100 kHz

02:20:41 31 A 20, 2020
Radio Std: None TraceiDetector

Radio Device: BTS

Sweep 4.133 ms|

Total Power -9.94 dBm

1.1138 MHz
Transmit Freq Error 32.809 kHz % of OBW Power
x dB Bandwidth 1.151 MHz xdB -20.00 dB

99.00 %

STaTus

Lowest channel

[ Kesight Spectrum Angiyzer - Occupied BW
Center Freq 2.441000000 GHz

=
FGainLow

Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

Centar Freq: 244101

Y o
H000000 GHz
" Trig: Free Run Avg|Hold:>10M0

Atten: 30 dB

#VBW 100 kHz

03:32:05 M Aug 20, 2020
Radio Std: None Freguency

Radio Device: BTS

Center Freq|
2.441000000 GHz

Span 3 MHz|
Sweep 4.133ms|

Total Power -9.42 dBm

1.1098 MHz

Transmit Freq Error 32.819 kHz % of OBW Power
x dB Bandwidth 1.144 MHz x dB -20.00 dB

99.00 %

STATUS

Middle channel

(= Kepight Spectrum Aasyze: - Occupied W

Center Freq 2.480000000 GHz

SIFGainLow

Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

Center Freq: 2.480000000

GHz
Trig: Free Run AvglHold:>1010

#Aren: 30 dB

#VBW 100 kHz

02:3231 81 8 20, 2020
Radia Std: None ALY

Center Freq|
2480000000 GHz|

Radio Device: BTS

Span 3 MHz
Sweep 4.133ms)

Total Power -8.69 dBm

1.1029 MHz
Transmit Freq Error 32.357 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.149 MHz xdB -20.00 dB

STaTus

Highest channel

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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Report No.: GTS202008000212F02

Test mode:

8DPSK

mode

(= Kepight Spectrum Aasyze: - Occupied W

Center Freq 2.402000000 GHz

SIFGainLow

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

‘Center Freq: 2.402000000 GHz
Trig: Free Run AvglHold:>1010
#Anen: 30 dB

#VBW 100 kHz

Radio Device: BTS

Sweep 4.133 ms|

Total Power -10.1 dBm

1.1145 MHz
Transmit Freq Error 35.769 kHz % of OBW Power
x dB Bandwidth 1.158 MHz xdB -20.00 dB

99.00 %

STaTus

Lowest channel

[ Kepiht Spectrum Ansiyzer - Occupied BW.

Center Freq 2.441000000 GHz

=
FGainLow

Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

Centar Freq: 244101

iy =
000000 GHz
Y Trig: Frea Run AvglHold:> 1010

Atten: 30 dB

#VBW 100 kHz

Total Power 9.

1.1113 MHz

Transmit Freq Error 35.357 kHz % of OBW Power
x dB Bandwidth 1.157 MHz x dB -20.00 dB

03:34155 31 Aug 20, 2020
Radio Std: None Freguency

Radio Device: BTS

Center Freq|
2.441000000 GHz

el
Span 3 MHz|
Sweep 4.133ms|

07 dBm

99.00 %

STATUS

Middle channel

(= Kepight Spectrum Aasyze: - Occupied W

Center Freq 2.480000000 GHz

SIFGainLow

Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

Center Freq: 2.480000000

GHz
Trig: Free Run AvglHold:>1010

#Aren: 30 dB

#VBW 100 kHz

02:35:58 41 A 20, 2020
Radia Std: None ALY

Center Freq|
2480000000 GHz|

Radio Device: BTS

Span 3 MHz
Sweep 4.133ms)

Total Power -8.20 dBm

1.0763 MHz
Transmit Freq Error 39.077 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.108 MHz xdB -20.00 dB

STaTus

Highest channel

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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GTS

Report No.: GTS202008000212F02

7.5 Carrier Frequencies Separation

Test Requirement: FCC Partl5 C Section 15.247 (a)(1)
Test Method: ANSI C63.10:2013
Receiver setup: RBW=100KHz, VBW=300KHz, detector=Peak
Limit: >0.025MHz or 2/3 of the 20dB bandwidth (whichever is greater)
Test setup: Spectrum Analyzer

o Y o

Fa o o o e
o Y o
o oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass

Measurement Data

Mode Test channel Carrier Frequ(ir;czi)es Separation Limit (kHz) Result
Lowest 1005.00 625.7 Pass

GFSK Middle 1008.00 558.2 Pass
Highest 1014.00 621.2 Pass

Lowest 1026.00 767.3 Pass

m/4-DQPSK Middle 1017.00 762.7 Pass
Highest 1023.00 766.0 Pass

Lowest 1005.00 772.0 Pass

8DPSK Middle 1005.00 7713 Pass
Highest 1002.00 738.7 Pass

Note: According to section 7.4

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 19 of 48




Test plot as follows:

Report No.: GTS202008000212F02

Modulation mode:

GFSK

[— Kepight Spectrum Aasbyzer - Swest A

Marker 1 1.005000000 MHz Trig: Frea Run

#Aren: 30 dB

PNO: Wide Cp
IFGain-Low

Ref Offset 25 dB.
Ref 20.00 dBm

#VBW 300 kHz

A
Avg Type: Log-Pw
Aug|Held:> 1001100

Span 3.000 MHz|
Sweep 1.000 ms (1001 pts)

sTaTus

Lowest channel

[ Kepight Spectrum Ansiyzer - Swegr 5.

Marker 1 1.008000000 MHz
\FGainLow _ EAtten: 30 dB

Ref Offset 26 dB
Ref 20.00 dBm

Center 2.441500 GHz
#Res BW 100 kHz #VBW 300 kHz

PO e o Trig: Free Run

ry
Avg Type: Log-Pwr
AvglHold:> 1001100

Span 3.000 MHz|
Sweep 1.000 ms (1001 pts)

STATUS

Middle channel

[ Kepight Spectrum Ansiyzer - Swegr 5.

Marker 1 1.014000000 MHz

Ref Offset 26 dB
Ref 20.00 dBm

Center 2.479500 GHz
#Res BW 100 kHz #VBW 300 kHz

PNO: Wide g Trig: Free Run
IFGaindlow ~_&Aften: 30 B

iy v
Avg Type: Log-Pwr
AvglHold:> 1001100

Span 3.000 MHz|
Sweep 1.000 ms (1001 pts)

STATUS

Highest channel

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS202008000212F02

Modulation mode: T/4-DQPSK

[— Kepight Spectrum Aasbyzer - Swest A )

5 ;
" Avg Type: Log-P
Markor 1 1.020000000 Mz __ ISR v Wit 1l
IFGain-Low #Amen: 30 dB
Ref Offset 25 dB
Ref 20.00 dBm

Next Pk Left)

Span 3.000 MHz|
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

s sTaTus

Lowest channel

[ Fepigh Spechum Rk - Swept S = e

Y .

Avg Typs: Log-Pwr
PHO: Wide Ly 17ig: Frée Run Avg|Hold:>100/100
IFGain-Low #Atten: 30 dB

Marker 1 1.017000000 MHz

Ref Offset 26 dB
Ref 20.00 dBm

Center 2.441500 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
s sTATUS

Middle channel

[— Kepight Spectrum Aasbyzer - Swest A e

Marker 1 1.023000000 MHz

PNO: Wide Lot Trig: Free Run
\FGainlow

#Aren: 30 dB

Ref Offset 25 dB.
Ref 20.00 dBm

Next Pk Right]
Next Pk Len|

Center 2.479500 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

s sTaTus

Highest channel

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS202008000212F02

Modulation mode: 8DPSK

[— Kepight Spectrum Aasbyzer - Swest A )

- ;
" "Avg Typs: Log-P Peak Search
Markor 1 1.005000000 Mz __ SN g Type Log
IFGain-Low #Amen: 30 dB
Ref Offset 25 4B INTGENIELE NextPeak
Ref 20.00 dBm 0.025 dB

Next Pk Left)

Span 3.000 MHz|
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

s sTaTus

Lowest channel

[ Fepigh Spechum Rk - Swept S > )
0454 o

Y .

Avg Typs: Log-Pwr
PHO: Wide Ly 17ig: Frée Run Avg|Hold:>100/100
IFGain-Low #Atten: 30 dB

Marker 1 1.005000000 MHz

Ref Offset 26 dB
Ref 20.00 dBm

Center 2.441500 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

s STATUS

Middle channel

[— Kepight Spectrum Aasbyzer - Swest A e

Y .
" g Type: Log P Peak Search
Marker 1 1.002000000 Pm.md, . AH;::"ggM:r
IFGain-Low ©_WAmten: 30 dB o
Ref Offset 25 d8. 002 MHZ} Next Peak|
Ref 20.00 dBm -0.001 dB]

Next Pk Right]

Center 2.479500 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

s sTaTus

Highest channel

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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GTS

7.6 Hopping Channel Number

Report No.: GTS202008000212F02

Test Requirement:

FCC Partl5 C Section 15.247

(@)(1)

Test Method:

ANSI C63.10:2013

Receiver setup:

Detector=Peak

RBW=100kHz, VBW=300kHz,

Frequency range=2400MHz-2483.5MHz,

Limit:

15 channels

Test setup:

Spectrum Analyzer

e o o
rd oood
e o o
e o o
(===

E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Measurement Data:

Mode Hopping channel numbers Limit Result
GFSK 79 15 Pass
/4-DQPSK 79 15 Pass
8DPSK 79 15 Pass

Test plot as follows:
GFSK

| Keysight Spectrum Analyzer - Swept SA

=R

Marker 1 7

Ref Offset 2.5 dB
Ref 20.00 dBm

SENSE:PULSE| SOURCE OFF [/LALIGN AUTO/NO RF_[06:15:08 AM Aug 20, 2020

Avg Type: Log-Pwr
~— Trig: FreeRun Avg|Hold:>100/100

\FGaintLow #Atten: 30 dB

AMkr1 78.406 5 MHz
2.022 dB

Peak Search

Trace IR
TvPE
sl P NN NN ]

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta

Start 2.40000 GHz

#Res BW 100 kHz #VBW 300 kHz

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)

Jsc

STATUS|

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS202008000212F02

m/4-DQPSK
[ Keysight Spectrum Analyzer - Swept SA [E=REER=
X/ RF 50 Q AC SENSE:PULSE| SOURCE OFF ‘A-‘«L]GH AUTO/NO RF ‘Dﬁ 12:32 AM Aug 20, 2020
Marker 1 78.991000000 MHz Avg Type: Log-Pwr ] - (Pt Bty
PNO: Fast (,. 17ig: FreeRun Avg|Hold:>100/100 TeE
IFGain:Low #Atten: 30 dB oe7 NI
Rof Offest 25 dB AMkr1 78.991 0 MHZ DA
Ref 20.00 dBm 2:902 dB|EEE—
Next Pk Right
I
Next Pk Left|
JE—
Marker Delta
Start 2.40000 GHz Stop 2.48350 GHz
= #VBW 300 kHz Sweep 8.000 ms (1001 pts)

[ Keysight Spectrum Analyzer - Swept SA [ ==

Q SENSE:PULSE| SOURCE OFF ‘A-‘«L]GH AUTO/NO RF ‘EIS 20:47 AM Aug 20, 2020 Peak S h
Marker 1 78.991000000 MHz i Avg Type: Log-Pwr TRecE EERD eak Searc
PNO: Fast (po 17ig: Free Run AvglHold:>100/100 Tvee
IFGain:Low #Atten: 30 dB oer IR

AMKkr1 78.991 0 MHz|SEEELGELS
Ref Offset 2.5 dB
R;f 2;;]0 dBm 3.706 dB

Next Pk Right|

Next Pk Left|

Marker Delta|

Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
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GTS

7.7 Dwell Time

Report No.: GTS202008000212F02

Test Requirement:

FCC Partl5 C Section 15.247 (a)(1)

Test Method:

ANSI C63.10:2013

Receiver setup:

RBW=1MHz, VBW=1MHz, Span=0Hz, Detector=Peak

Limit: 0.4 Second
Test setup: Spectrum Analyzer
ooo
A ooo
ooo
— oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Measurement Data

Frequency Packet Dwell time(ms) Limit(ms) Result
2441MHz DH1 120.32 400 Pass
2441MHz DH3 261.12 400 Pass
2441MHz DH5 307.20 400 Pass

Remarks:

1. The test data shows only the worst case GFSK mode
2. The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s
Test channel: 2441MHz as blow
DH1 time slot=0.376(ms)*(1600/ (2*79))*31.6=120.32ms
DH3 time slot=1.632ms)*(1600/ (4*79))*31.6=261.12ms
DHS5 time slot=2.880(ms)*(1600/ (6*79))*31.6=307.20ms

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS202008000212F02

Test plot as follows:

Test channel: 2441MHz

[ Voot Soechum sy - Swest S ]

Y -

Marker 1 376.000 ps Avg Type: Log-Pwr
PNO; Fast = Trig: Free Run

IFGain-Low  #Amen: 30 dB

Ref Offset 25 i

§4dB
Ref 20.00 dBm

(Center 2.441000000 GHz 0 Hz

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

s sTaTuS

DH1

[ Voo Spechum Arbe: - Swept S = e

rx v

Avg Type: Log-Pwr
PNO: Fast —w Trig: FreeRun
IFGaindow  #Atten: 30 6B

Ref Offset 26 dB.
Ref 20.00 dBm

Next Pk Right
Next Pk Left

(Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (1001 pts)

s STATUS

DH3

[ Voot Soectum Ay - Swest S ]

Y -

Marker 1 2.88000 ms Avg Type: Log-Pwr
= Trig: Free Run

#nen: 30 0B

Ref Offset 25 dB
Ref 20.00 dBm

d
Next Pk Right]

Mkr—RefLvi

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts)

s sTaTuS

DH5

Global United Technology Services Co., Ltd.
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GTS

Report No.: GTS202008000212F02

7.8 Pseudorandom Frequency Hopping Sequence

Test Requirement: FCC Partl5 C Section 15.247 (a)(1)/g/h requirement:

a(1): Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Alternatively. Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater, provided the systems operate with an output power no greater than 125 mW. The system
shall hop to channel frequencies that are selected at the system hopping rate from a Pseudorandom ordered list of
hopping frequencies. Each frequency must be used equally on the average by each transmitter. The system
receivers shall have input bandwidths that match the hopping channel bandwidths of their corresponding
transmitters and shall shift frequencies in synchronization with the transmitted signals.

(g) Frequency hopping spread spectrum systems are not required to employ all available hopping channels during
each transmission. However, the system, consisting of both the transmitter and the receiver, must be designed to
comply with all of the regulations in this section should the transmitter be presented with a continuous data (or
information) stream. In addition, a system employing short transmission bursts must comply with the definition of a
frequency hopping system and must distribute its transmissions over the minimum number of hopping channels
specified in this section.

(h) The incorporation of intelligence within a frequency hopping spread spectrum system that permits the system to
recognize other users within the spectrum band so that it individually and independently chooses and adapts its
hopsets to avoid hopping on occupied channels is permitted. The coordination of frequency hopping systems in
any other manner for the express purpose of avoiding the simultaneous occupancy of individual hopping
frequencies by multiple transmitters is not permitted.

EUT Pseudorandom Frequency Hopping Sequence

The pseudorandom sequence may be generated in a nine-stage shift register whose 5th and 9th stage outputs are
added in a modulo-two addition stage. And the result is fed back to the input of the first stage. The sequence
begins with the first ONE of 9 consecutive ONES; i.e. the shift register is initialized with nine ones.

» Number of shift register stages: 9

* Length of pseudo-random sequence: 2°-1 = 511 bits

* Longest sequence of zeros: 8 (non-inverted signal)

ey

Linear Feedback Shift Register for Generation of the PRBS sequence
An example of Pseudorandom Frequency Hopping Sequence as follow:
02 4 8 62 64 78 1 737577

Each frequency used equally on the average by each transmitter.

The system receivers have input bandwidths that match the hopping channel bandwidths of their corresponding
transmitters and shift frequencies in synchronization with the transmitted signals.

it permits the system to recognize other users within the spectrum band so that it individually and independently

chooses and adapts its hopsets to avoid hopping on occupied channels is permitted.
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GTS

7.9 Band Edge

Report No.: GTS202008000212F02

7.9.1 Conducted Emission Method

Test Requirement:

FCC Partl5 C Section 15.247 (d)

Test Method:

ANSI C63.10:2013

Receiver setup:

RBW=100kHz, VBW=300kHz, Detector=Peak

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum 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.

Test setup:

Spectrum Analyzer

e o
Al e o
e o

== E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass
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Report No.: GTS202008000212F02

Test plot as follows:
GFSK Mode:

Test channel: Lowest channel

Agilent Spectrum Analyzes - Swopt SA
T

L e ——y
I 2 - & i
Center Freg 2.360000000 GHz #hvg Type: RMS

Frequency
Trig: Frae Run
# <8

Center Freg 2.352500000 GHz

E ORF 12
= Fraquency
" i -
PHO: bast ~— TMIG:
Faini o rer S

PG Fast ~+
IFGainLow At
Auto Tune|
Ref Offs B .
Ref 20.00 dBm

Ref Offset 9.4 dB
Ref 20.00 dBm

CenterFreq|
2.362500000 GHz,

‘Start 2.31000 GHz Stop 2.41000 GHz|
HRes BW 100 kHz Sweep 9.600 ms {1001 pts) #VBW 300 kHz

X v

MER MODE TAC SCL FUNCTION FUNCTION  FUNCT 0% WiOTH
23 H 5167
e H 7

SaTs

No-hopping mode Hopping mode

Test channel:

Highest channel

Agilent Spectrum Anslyzer - Swept SA
Tl

Agilent Spectrum Analyzer - Swept SA
T = - ¢ AT
Center Freq 2.510000000 GHz iAvg Type: RMS
‘PN0: Fast o Trig: Free Run
WGain-Lww  #Aen: 30

Center Freq 2.510000000 GHz #hvg Type: RMS
PNO: Fast ig: Free Run
IFGainlow  #Aten: 30 4B
Ref Offset 9.47 dB
f

Ref Offset 8.47 dB
Ref 20.00 dBm

Ref 20.00 dBm

Center Freq|
2510000000 GHz|

Start 2.47000 GHz Stop 2.55000 GHz
#Res BW 100 kHz Sweep 7.667 ms (1001 pts)

'Start 247000 GHz Stop 2.55000 GHz|
#Res BW 100 kHz Sweep 7.667 ms (1001 pts]

INCTION | FUNCTION WIDTH

MER WODE TRE 500 FUNCTION  FUNCTION wIDTH

MER MOOE THC 50
N

STATUE

No-hopping mode Hopping mode
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mw/4-DQPSK Mode:

Test channel: Lowest channel
= Keysight Spectrum Anslyze: - Swept 54 o) il [ Keysight Spectrum Ansbyaer - Swept SA
A wg 20, 2020
Marker 4 2.310000000000 GHz o it 2 Marker 4 2310000000000 GHz RS, AvgHord>100100
IFGain:Low Atten: 30 dB

N Fast
IFGainlow * Amen: 30 dB

Mkréd 2

Ref 20.00 dBm

Ref 20.00 dBm

Stop 2.40500 GHz

Stop 2.40500 GHz|
Sweep 9.133 ms (1001 pts)|

Sweep 9.133 ms (1001 pts)|

No-hopping mode Hopping mode

Test channel:

[ Keysight Spectnum Analyzer - Swept SA
Marker

A4 I 064
Avg Type: Log-Pwr
Ye) Trig: Free Run AvglHold:> 100100
Atten: 30 dB Select Marker

Marker 3 2.500000000000 GHz Marker

i AAon 53 E:
Avg Type: Log-Pur
ot ) Trig: FreeRun AvglHold:>100/100
1FGain:Low Atten: 30 dB SelectMarker

Ref 20.00 dBm Ref 20.00 dBm

Start 2.47800 GHz Stop 2.50000 GHz Stop 2.50000 GHz
#VBW 300 kHz Sweep 2.133 ms (1001 pts)|

#VBW 300 kHz Sweep 2.133 ms (1001 pts)|

u‘r-: 914GHz 11502 dBm

2,500 rmu(;nz 68330 dBm |

No-hopping mode Hopping mode
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8DPSK Mode:

Report No.: GTS202008000212F02

Test channel:

Lowest channel

[ Kemight Spectium Amyzer - Swept SA
vo Type: Log-Pur
Marker 4 2.310000000000 GHz _____ ISSSRRY (Mo AT 0

FGainLow Atien: 30 B

Ref 20.00 dBm

Stop 2.40500 GHz
Sweep 9.133 ms (1001 pts)|

[ Kesight Spectrum Anshyzer - Swept SA

v Type: Log-Pur
ISR Trig: Free Run AvglHeld:» 100100

Marker 4 2.310000000000 GHz
i ow *_Atten: 30 48

Ref 20.00 dBm

Lt memrh

Start 2.31000 GHz
#Res BW 100 kHz

Stop 2.40500 GHz
Sweep 9.133 ms (1001 pts)|

FUNCTION WIDTH

#VBW 300 kHz

C X v =
2.403 195 GHz -18.947 dBm
[14  2400000GHz[  67219dBm |

No-hopping mode

Hopping mode

Test channel:

Highest channel

[ Kepight Spectnum Ansiyze: - Sept 58

g Type: Log-Pwr
PNO: Fast gy Trig: FreeRun Avg|Hold:>100/100
IF GaineLow Atten: 30 9B

Ref 20.00 dBm

Start 2.47800 GHz
#Res BW 100 kHz

Stop 2.50000 GHz|

#VBW 300 kHz Sweep 2.133 ms (1001 pts)|

FUNCTION WIDTH FUNCTION VALUE

[ Kepight Spectrum Ansbyaer - Swept SA-
Marker 1 2.479210000000 PFM - reerun M;IH;-;G:I—M
IFGainLow Atten: 30 dB
Mkr1 2.4
Ref 20.00 dBm -

Start 2.47800 GHz
#Res BW 100 kHz

Stop 2.50000 GHz
#VBW 300 kHz

Sweep 2.133 ms (1001 pts)|

FUNCTIGN WIOTH FUNCTION VALUE

u‘rg 0 GHz -14.387 dBm
F1 sn 000 GHz| 57, 375 dBm

Next Pk Right|

No-hopping mode

Hopping mode
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7.9.2 Radiated Emission Method

Report No.: GTS202008000212F02

Test Requirement:

FCC Partl5 C Section 15.209 and 15.205

Test Method:

ANSI C63.10:2013

Test Frequency Range:

All of the restrict bands were tested, only the worst band’s (2310MHz to

2500MHz) data was showed.

Test site:

Measurement Distance: 3m

Receiver setup: Frequency Detector RBW VBW Remark
Above 1GHz Peak 1MHz 3MHz Peak Value
Peak 1MHz 10Hz Average Value
Limit: Frequency Limit (dBuV/m @3m) Remark
54.00 Average Value
Above 1GHz 74.00 Peak Value
Test setup:

Tum Tablev -

<150cn>,!

<3m>

Test Antenna.

4m >v)

l Receiver: H Preamplifiers

Test Procedure:

1. The EUT was placed on the top of a rotating table 1.5 meters above the
ground at a 3 meter camber. The table was rotated 360 degrees to
determine the position of the highest radiation.

2. The EUT was set 3 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna

tower.

3. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the

measurement.

4. For each suspected emission, the EUT was arranged to its worst case
and then the antenna was tuned to heights from 1 meter to 4 meters
and the rota table was turned from O degrees to 360 degrees to find the
maximum reading.

5. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or
average method as specified and then reported in a data sheet.

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Global United Technology Services Co., Ltd.
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1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
3. The pre-test were performed on lowest, middle and highest frequencies, only the worst case’s (lowest and highest

frequencies) data was showed.

Measurement Data
‘ Test mode: ‘ GFSK ‘ Test channel: ’ Lowest
Peak value:
Frequency Eig\?éﬂl Algatli?gra (IZ_?)Z!;E Plzrgsgrp Level Limit Line g\rﬁ: Polarization
(MHz) (dBuY) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2310.00 43.25 27.59 5.38 30.18 46.04 74.00 -27.96 Horizontal
2400.00 62.09 27.58 5.40 30.18 64.89 74.00 -9.11 Horizontal
2310.00 43.47 27.59 5.38 30.18 46.26 74.00 -27.74 Vertical
2400.00 62.58 27.58 5.40 30.18 65.38 74.00 -8.62 Vertical
Average value:
Read Antenna Cable Pream T Over
Frt(e&tlj_'ezr)]cy Level Factor Loss Factorp ( dll_;;i\\/;%) I(érgg\w;(i Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2310.00 32.44 27.59 5.38 30.18 35.23 54.00 -18.77 Horizontal
2400.00 44.37 27.58 5.40 30.18 47.17 54.00 -6.83 Horizontal
2310.00 33.78 27.59 5.38 30.18 36.57 54.00 -17.43 Vertical
2400.00 45.45 27.58 5.40 30.18 48.25 54.00 -5.75 Vertical
‘ Test mode: GFSK ‘ Test channel. | Hightest
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r o
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuv/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2483.50 45.32 27.53 5.47 29.93 48.39 74.00 2561 | Horizontal
2500.00 44.68 27.55 5.49 29.93 47.79 74.00 -26.21 | Horizontal
2483.50 46.27 27.53 5.47 29.93 49.34 74.00 -24.66 Vertical
2500.00 45.83 27.55 5.49 29.93 48.94 74.00 -25.06 Vertical
Average value:
Read Antenna Cable Pream Lo Over
Fr((a'\c}ILIJ_'le)ncy Level Factor Loss Factorp ( dlléi\\/;%) (L('jrg:}\ll‘/'r?s Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2483.50 36.44 27.53 5.47 29.93 39.51 54.00 -14.49 Horizontal
2500.00 34.27 27.55 5.49 29.93 37.38 54.00 -16.62 Horizontal
2483.50 37.12 27.53 5.47 29.93 40.19 54.00 -13.81 Vertical
2500.00 35.35 27.55 5.49 29.93 38.46 54.00 -15.54 Vertical
Remarks:
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‘ Test mode: ‘ /4-DQPSK ‘ Test channel: | Lowest
Peak value:
Read Antenna Cable Pream Lo Over
Frmlr_'ezr)]cy Level Factor Loss Factorp ( dlléﬁ\\l/ilm) I(_cljgg\l/_/lrﬁ Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2310.00 43.21 27.59 5.38 30.18 46.00 74.00 -28.00 Horizontal
2400.00 61.437 27.58 5.40 30.18 64.237 74.00 -9.763 Horizontal
2310.00 42.43 27.59 5.38 30.18 45,22 74.00 -28.78 Vertical
2400.00 61.61 27.58 5.40 30.18 64.41 74.00 -9.59 Vertical
Average value:
Frequency fee\?e(zjl AI?;itnonra CI:_ggls? Plzrgggrp Level Limit Line a\rﬁ: Polarization
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2310.00 32.23 27.59 5.38 30.18 35.02 54.00 -18.98 Horizontal
2400.00 44.56 27.58 5.40 30.18 47.36 54.00 -6.64 Horizontal
2310.00 33.78 27.59 5.38 30.18 36.57 54.00 -17.43 Vertical
2400.00 46.45 27.58 5.40 30.18 49.25 54.00 -4.75 Vertical
‘ Test mode: ‘ m/4-DQPSK ‘ Test channel. ’ Hightest
Peak value:
Read Antenna Cable Preamp T Over
Frequency Level Limit Line L o
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuv/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2483.50 45.12 27.53 5.47 29.93 48.19 74.00 -25.81 Horizontal
2500.00 44 .87 27.55 5.49 29.93 47.98 74.00 -26.02 Horizontal
2483.50 46.14 27.53 5.47 29.93 49.21 74.00 -24.79 Vertical
2500.00 45.34 27.55 5.49 29.93 48.45 74.00 -25.55 Vertical
Average value:
Read Antenna Cable Preamp T Over
Frequency Level Limit Line L o
(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2483.50 36.78 27.53 5.47 29.93 39.85 54.00 -14.15 Horizontal
2500.00 34.56 27.55 5.49 29.93 37.67 54.00 -16.33 Horizontal
2483.50 37.31 27.53 5.47 29.93 40.38 54.00 -13.62 Vertical
2500.00 35.89 27.55 5.49 29.93 39.00 54.00 -15.00 Vertical
Remarks:

4. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
5. The emission levels of other frequencies are very lower than the limit and not show in test report.
6. The pre-test were performed on lowest, middle and highest frequencies, only the worst case’s (lowest and highest

frequencies) data was showed.
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7. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
8. The emission levels of other frequencies are very lower than the limit and not show in test report.
9. The pre-test were performed on lowest, middle and highest frequencies, only the worst case’s (lowest and highest

frequencies) data was showed.

‘ Test mode: ‘ 8DPSK ‘ Test channel: | Lowest
Peak value:
Read Antenna Cable Pream Lo Over
Frmlr_'ezr)]cy Level Factor Loss Factorp ( dlléﬁ\\l/ilm) I(_cljgg\l/_/lrﬁ Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2310.00 43.87 27.59 5.38 30.18 46.66 74.00 -27.34 Horizontal
2400.00 61.73 27.58 5.40 30.18 64.53 74.00 -9.47 Horizontal
2310.00 43.32 27.59 5.38 30.18 46.11 74.00 -27.89 Vertical
2400.00 60.98 27.58 5.40 30.18 63.78 74.00 -10.22 Vertical
Average value:
Frequency fee\?e(zjl AI?;itnonra CI:_ggls? Plzrgggrp Level Limit Line a\rﬁ: Polarization
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2310.00 32.21 27.59 5.38 30.18 35.00 54.00 -19.00 Horizontal
2400.00 44.76 27.58 5.40 30.18 47.56 54.00 -6.44 Horizontal
2310.00 33.31 27.59 5.38 30.18 36.1 54.00 -17.9 Vertical
2400.00 45.13 27.58 5.40 30.18 47.93 54.00 -6.07 Vertical
‘ Test mode: 8DPSK ‘ Test channel. ’ Hightest
Peak value:
Read Antenna Cable Preamp T Over
Frequency Level Limit Line L o
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuv/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2483.50 45,54 27.53 5.47 29.93 48.61 74.00 -25.39 Horizontal
2500.00 44.37 27.55 5.49 29.93 47 .48 74.00 -26.52 Horizontal
2483.50 45,51 27.53 5.47 29.93 48.58 74.00 -25.42 Vertical
2500.00 44.26 27.55 5.49 29.93 47.37 74.00 -26.63 Vertical
Average value:
Read Antenna Cable Preamp T Over
Frequency Level Limit Line L o
(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2483.50 36.52 27.53 5.47 29.93 39.59 54.00 -14.41 Horizontal
2500.00 34.69 27.55 5.49 29.93 37.80 54.00 -16.20 Horizontal
2483.50 36.21 27.53 5.47 29.93 39.28 54.00 -14.72 Vertical
2500.00 33.47 27.55 5.49 29.93 36.58 54.00 -17.42 Vertical
Remarks:
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7.10 Spurious Emission

Report No.: GTS202008000212F02

7.10.1 Conducted Emission Method

Test Requirement:

FCC Partl5 C Section 15.247 (d)

Test Method:

ANSI C63.10:2013

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum 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.

Test setup:

Spectrum Analyzer

[ o |
dw ] oo

(===
— [ o |

(e E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass
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Test mode:

GFSK

Test channel:

Lowest

[ Keysight Spectnum Analyzer - Swept SA

Marker 1 688.630000000 MHz
e Trig: Fres Run
IE #Atien: 30 B

Ref Offset 2.5 dB
Ref 20.00 dBm

Avg Type: Log-Pwr
AvglHold: 17100

1

i BRI N RS Ry A it o

Start 0.0300 GHz

#Res BW 100 kHz #VBW 300 kHz

Stop 1.0000 GHz
Sweep 92.73ms (1001 pts)

[ Kesight Spectrum Anshyzer - Swept SA
Fast Cy)
1FGain:Low

Ref Offset 26 dB
Ref 20.00 dBm

o J"-“J:W.«\_J‘u_.,Mh»l-._-u'\-»«b-#vlf.t.

Start 1.00 GHz
#Res BW 100 kHz

Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Avg Type: Log-Pwr
AvglHold: 8100

Satbiio_ .

Peak Search

-12.740 dBm
Next Pk Right|

Stop 26.50 GHz

Sweep 2.437 s (1001 pts)

30MHz~25GHz

Test mode:

GFSK

Test channel:

[ Keysight Spestrum Ansiyzss - Swept 54

Trig: Free Run
#Anen: 30 4B

Avg Type: Log-Pwr
AvglHold: 261100

Mkr1 75 MHz

dBm

i A i ottt il i b LRt o

Start 0.0300 GHz

#Res BW 100 kHz #VBW 300 kHz

Stop 1.0000 GHz
Sweep 92.73ms (1001 pts)

STATUS

7 fuim] [ Kepight Spechum Anyaer - Swest 54

Marker 1 2.453500000000 GHz
P

Fast Gyl
IFGain:Low

Laa e M o A i

Start 1.00 GHz
#Res BW 100 kHz

Trig: Free Run

#Anen: 30 dB

#VBW 300 kHz

Avg Type: Log-Pur

Avg|Hold: 4100

Stop 26.50 GHz

Sweep 2437 s (1001 pts)

30MHz~25GHz

Test mode:

GFSK

Test channel:

[ Keysight Spectnum Analyzer - Swept SA

S Trig: FreeRun
#Atten: 30 dB

Ref Offset 2.5 dB
Ref 20.00 dBm

Start 0.0300 GHz

#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Pwr
AvglHold: 25100

Y

Stop 1.0000 GHz
Sweep 92.73ms (1001 pts)

[ Kesight Spectrum Anshyzer - Swept SA

Marker 1 2.479000000000 GHz
PNO: Fast
1FGain:Low

Ref Offset 26 dB
Ref 20.00 dBm

[ TP

Start 1.00 GHz
#Res BW 100 kHz

Nt e

Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

ot ot

Avg Typa: Log-Pwr
00

AvglHold: 7

il

TN

Mkr1 2.479 GHz
-11.793 dBm

K

Stop 26.50 GHz

Sweep 2.437 s (1001 pts)

30MHz~25GHz
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Test mode:

/4-DQPSK

Test channel:

[ Keysight Spectnum Analyzer - Swept SA

S Trig: FreeRun
#Atten: 30 dB

Ref Offset 2.5 dB
Ref 20.00 dBm

Avg Type: Log-Pwr
AvglHold: 321100

e e e R e e L R

Start 0.0300 GHz

#Res BW 100 kHz #VBW 300 kHz

Stop 1.0000 GHz
Sweep 92.73ms (1001 pts)

[ Kesight Spectrum Anshyzer - Swept SA

Marker 1 2.402500000000 GHz .
TAC Pt g Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 26 dB
Ref 20.00 dBm

s S (g i
o e M P IR i)

Start 1.00 GHz

#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-

-Pwr
Avg|Hold: 201100

Swe

v

iy,

Stop 26.50 GHz
ep 2437 s (1001 pts)

30MHz~25GHz

Test mode:

/4-DQPSK

Test channel:

[ Keysight Spestrum Ansiyzss - Swept 54

Marker 1 655.650000000 MHz
'BNO: Fast g Trig: FreeRun
IFi #Anen: 30 4B

Ref Offset 2.5 dBf
Ref 20.00 dBm

Avg Type: Log-Pwr
AvglHold:>1001100

Mkr1 655.65 MHz
-57.303 dBm

’|

ittt ot st Lr st bbb o

Start 0.0300 GHz

#Res BW 100 kHz #VBW 300 kHz

Stop 1.0000 GHz
Sweep 92.73ms (1001 pts)

STATUS

[ Kepight Spectrum Anshyzer - Swept A

Marker 1 2.453500000000 GHz
PNO

Fast gl Trig: FreeRun
IFGoin:Low

#Anen: 30 dB

Ref Offset25 dB.
Ref 20.00 dBm

a0 b i g e

Start 1.00 GHz

#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-P
Avg|Hold: 12/100

Swe

wr

Mkr1
-17.49

Stop 26.50 GHz
ep 2.437 s (1001 pts)

30MHz~25GHz

Test mode:

/4-DQPSK

Test channel:

[ Keysight Spectnum Analyzer - Swept SA

Trig: Fres Run
#Atten: 30 dB

Ref Offset 2.5 dB
Ref 20.00 dBm

| e e I R T R AR R T e L e

Start 0.0300 GHz

#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Pwr
AvglHold: 28100

Mkr1

1

Stop 1.0000 GHz
Sweep 92.73ms (1001 pts)

[ Kesight Spectrum Anshyzer - Swept SA

Trig: Free Run

" #Atten: 30 aB

Fast
IF Gain:Low

Ref Offset 26 dB

Ref 20.00 dBm

Start 1.00 GHz

#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log.P
Avg|Hold: 23/100

T L

P R e i

Swe

wr

3:16:51 At Sep 09, 2020
696 dBm
Next Pk Right|

Mikr—RerL:

Stop 26.50 GHz
ep 2437 s (1001 pts)

30MHz~25GHz
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Test mode: 8DPSK Test channel:

[ Keysight Spectnum Analyzer - Swept SA Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
AvglHold: 27100

Marker 1 2.402500000000 GHz
PHO

bet O Trig: Free Run
IE Goin:Low

@Atten: 30 B

S Trig: FreeRun
#Atten: 30 dB

Ref Offset 26 dB
Ref 20.00 dBm

Ref Offset 2.5 dB
Ref 20.00 dBm

1
AT

A P ol oA N W TIETNU N IR PN 1T

Start 1.00 GHz
#Res BW 100 kHz

Start 0.0300 GHz
#Res BW 100 kHz

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts) #VBW 300 kHz

e

Avg Type: Log-Pur
Avg|Hold: 17/100

Mkr1 2.403 GHz
-17.902 dBm

Pali™
M‘J .“f‘ gl
& P e
b

Stop 26.50 GHz
Sweep 2437 s (1001 pts)

30MHz~25GHz

Test mode: 8DPSK Test channel:

[ Xepight Spectnum Ansiyzes - Swept 54 [ Kepight Spectrum Anshyzer - Swept A

Marker 1 2.453500000000 GHz
PNO: Fast

o Trig: FreeRun
IFGoin:Low

#Anen: 30 dB

Trig: Free Run

Marker 1 752.650000000 MHz
Fisiniow ™ #Amien: 30 3B

IF:

Ref Offset25 dB.
Ref 20.00 dBm

Ref Offset 2.5 dBf
Ref 20.00 dBm

1
i AR e A bl i

Start 1.00 GHz
#Res BW 100 kHz

Start 0.0300 GHz
#Res BW 100 kHz

Stop 1.0000 GHz
Sweep 92.73ms (1001 pts)

STATUS

#VBW 300 kHz #VBW 300 kHz

Avg Type: Log-Pur
Avg|Hold: 5100

Stop 26.50 GHz
Sweep 2437 s (1001 pts)

30MHz~25GHz

Test mode: Test channel:

Highest channel

[ Keysight Spectnum Analyzer - Swept SA [ Kesight Spectrum Anshyzer - Swept SA

Avg Type: Log-Pwr 2
v et Marker 1247900000000 GHz [N,
IFGain:Low #Atten: 30 dB

Trig: Fres Run
#Atten: 30 dB

Ref Offset 26

Ref Offset 2.5 dB B
Ref 20.00 dBm

Ref 20.00 dBm

1

1 LT el PR e et
gt o M 1A iyt s bt s [ LT e T

Start 1.00 GHz
#Res BW 100 kHz

Start 0.0300 GHz
#Res BW 100 kHz

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts) #VBW 300 kHz

Peak Search

Next Pk Right|

Avg Type: Log-Pur
AvglHold: 8100
MKr1 2.479 GHz
-17.396 dBm

T
e | et A

Stop 26.50 GHz
Sweep 2437 s (1001 pts)

30MHz~25GHz
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7.10.2 Radiated Emission Method
Test Requirement: FCC Part15 C Section 15.209
Test Method: ANSI C63.10:2013
Test Frequency Range: 9kHz to 25GHz
Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Value
9KHz-150KHz Quasi-peak 200Hz 600Hz Quasi-peak
150KHz-30MHz Quasi-peak 9KHz 30KHz Quasi-peak
30MHz-1GHz Quasi-peak | 120KHz | 300KHz | Quasi-peak
Peak 1MHz 3MHz Peak
Above 1GHz
Peak 1MHz 10Hz Average
Limit Frequency Limit (uv/m) Value Megizltj;ﬁg]eem
0.009MHz-0.490MHz 2400/F(KHz) QP 300m
0.490MHz-1.705MHz 24000/F(KHz) QP 30m
1.705MHz-30MHz 30 QP 30m
30MHz-88MHz 100 QP
88MHz-216MHz 150 QP
216MHz-960MHz 200 QP 3m
960MHz-1GHz 500 QP
Above 1GHz >00 Average
5000 Peak
VESEEIL. For radiated emissions from 9kHz to 30MHz
Test Antenna
Tum Table . ) H
 $0cm > Tum Table. m
; g ¥
=
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For radiated emissions from 30MHz to1GHz

Test Antennas |

< S0cm : ;> Turm Table.
il L
| Receivers H Preamplifier: I/

For radiated emissions above 1GHz

Tum Table.. EUT - ] /

-

Test Antenna.

<1lm .. 4m >
Tum Tablev -,

Y

<150cm .|

i

| Receiver: H Preamplifiers

Test Procedure: 1. The EUT was placed on the top of a rotating table (0.8m for below 1G
and 1.5m for above 1G) above the ground at a 3 meter camber. The
table was rotated 360 degrees to determine the position of the highest
radiation.

2. The EUT was set 3 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna
tower.

3. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case
and then the antenna was tuned to heights from 1 meter to 4 meters and
the rota table was turned from 0 degrees to 360 degrees to find the
maximum reading.

5. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or
average method as specified and then reported in a data sheet.

Test Instruments: Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details
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Test environment: Temp.: 25°C Humid.: 52% Press.: 1012mbar
Test voltage: DC 12v
Test results: Pass

Measurement data:

Remarks:.

1. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found the Y-axis which it is worse case.

B 9kHz~30MHz

The low frequency, which started from 9 kHz to 30 MHz, was pre-scanned and the result which was 20 dB

lower than the limit line per 15.31(0) was not reported.
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B Below 1GHz
Vertical:

20.0 dBu¥/m

0
60
HCC Clas$ B 3M |[Radidtion
50 largin -h A !—
“ | ] 5 5 |
3 peak
= z Vi NEE
20 [y 1 il- 1 W
i MMM&

10
0.0
30.000 60 100 [MHz) 500 1000.0

No Frequency | Reading | Factor Level Limit |Margin ST

' (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)

1 41.5670 49.69 -20.69 29.00 40.00 |-11.00( QP

2 82.0704 50.83 -20.45 30.38 40.00 |-962 | QP

3 173.2051 52.41 -18.17 34.24 4350 |-9.26 | QP

4 216.0238 58.95 -18.48 40.47 46.00 |-553 | QP

5 396.2414 58.13 -16.51 41.62 46.00 |-438 | QP

6 866.0879 48.67 -6.87 41.80 46.00 |-420 | QP
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Horizontal:
20.0 dBu¥/m
0
60
HCC Clas$ B 3M |[Radidtion
1] Lacgin -6 H !_
|
40 ’ > 3 4 - &1 peak
30 J(Fnhu‘m% T 1 ”m rri N{JL‘
20 r"ww l} A\"H‘r\l‘ﬂ
T T ’
10
0.0
30.000 60 100 [MHz) 500 1000.0
No. Frequency | Reading | Factor Level Limit |Margin e

(MHz) ~ | (dBuV) | (dB/m) |(dBuV/m)|(dBuv/m)| (dB)

60.7044 55.79 -20.71 35.08 40.00 |-492 | QP
169.0054 54.26 -18.56 35.70 4350 |-7.80| QP
213.0151 56.79 -18.43 38.36 4350 |-514 | QP
396.2415 53.55 -16.51 37.04 46.00 |[-896 | QP
541.3725 46.95 -12.71 34.24 46.00 [-11.76] QP
866.0879 44.06 -6.44 37.62 46.00 |-8.38 | QP

|| BN =
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‘ Test channel: ‘ Lowest
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MH2) Level Factor Loss Factor (dBuV/m) (dBuv/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)

4804.00 44.12 31.78 8.60 32.09 52.41 74.00 -21.59 Vertical
7206.00 37.66 36.15 11.65 32.00 53.46 74.00 -20.54 Vertical
9608.00 33.89 37.95 14.14 31.62 54.36 74.00 -19.64 Vertical
12010.00 * 74.00 Vertical
14412.00 * 74.00 Vertical
4804.00 45.43 31.78 8.60 32.09 53.72 74.00 -20.28 Horizontal
7206.00 36.76 36.15 11.65 32.00 52.56 74.00 -21.44 Horizontal
9608.00 32.47 37.95 14.14 31.62 52.94 74.00 -21.06 Horizontal
12010.00 * 74.00 Horizontal
14412.00 * 74.00 Horizontal

Average value:

Frequency Read Antenna Cable Preamp Level Limit Line Qve_r o

(MH2) Level Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)

4804.00 32.55 31.78 8.60 32.09 40.84 54.00 -13.16 Vertical
7206.00 24.67 36.15 11.65 32.00 40.47 54.00 -13.53 Vertical
9608.00 20.36 37.95 14.14 31.62 40.83 54.00 -13.17 Vertical
12010.00 * 54.00 Vertical
14412.00 * 54.00 Vertical
4804.00 33.48 31.78 8.60 32.09 41.77 54.00 -12.23 Horizontal
7206.00 25.45 36.15 11.65 32.00 41.25 54.00 -12.75 Horizontal
9608.00 21.32 37.95 14.14 31.62 41.79 54.00 -12.21 Horizontal
12010.00 * 54.00 Horizontal
14412.00 * 54.00 Horizontal
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‘ Test channel: ‘ Middle
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MH2) Level Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polarization
(dBuv) (dB/m) (dB) (dB) (dB)

4882.00 41.54 31.85 8.67 32.12 49.94 74.00 -24.06 Vertical
7323.00 38.34 36.37 11.72 31.89 54.54 74.00 -19.46 Vertical
9764.00 36.28 38.35 14.25 31.62 57.26 74.00 -16.74 Vertical
12205.00 * 74.00 Vertical
14646.00 * 74.00 Vertical
4882.00 44.13 31.85 8.67 32.12 52.53 74.00 -21.47 Horizontal
7323.00 38.93 36.37 11.72 31.89 55.13 74.00 -18.87 Horizontal
9764.00 33.25 38.35 14.25 31.62 54.23 74.00 -19.77 Horizontal
12205.00 * 74.00 Horizontal
14646.00 * 74.00 Horizontal

Average value:

Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r o

(MH2) Level Factor Loss Factor (dBuv/m) (dBuv/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)

4882.00 30.43 31.85 8.67 32.12 38.83 54.00 -15.17 Vertical
7323.00 2411 36.37 11.72 31.89 40.31 54.00 -13.69 Vertical
9764.00 23.46 38.35 14.25 31.62 44.44 54.00 -9.56 Vertical
12205.00 * 54.00 Vertical
14646.00 * 54.00 Vertical
4882.00 33.98 31.85 8.67 32.12 42.38 54.00 -11.62 Horizontal
7323.00 23.28 36.37 11.72 31.89 39.48 54.00 -14.52 Horizontal
9764.00 22.17 38.35 14.25 31.62 43.15 54.00 -10.85 Horizontal
12205.00 * 54.00 Horizontal
14646.00 * 54.00 Horizontal
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‘ Test channel: ‘ Highest
Peak value:
Read Antenna Cable Preamp Lo Over
Frequency Level Limit Line o o
(MH2) Level Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polarization
(dBuv) (dB/m) (dB) (dB) (dB)
4960.00 40.74 31.93 8.73 32.16 49.24 74.00 -24.76 Vertical
7440.00 34.48 36.59 11.79 31.78 51.08 74.00 -22.92 Vertical
9920.00 33.02 38.81 14.38 31.88 54.33 74.00 -19.67 Vertical
12400.00 * 74.00 Vertical
14880.00 * 74.00 Vertical
4960.00 43.77 31.93 8.73 32.16 52.27 74.00 -21.73 Horizontal
7440.00 36.26 36.59 11.79 31.78 52.86 74.00 -21.14 Horizontal
9920.00 32.44 38.81 14.38 31.88 53.75 74.00 -20.25 Horizontal
12400.00 * 74.00 Horizontal
14880.00 * 74.00 Horizontal
Average value:
Read Antenna Cable Preamp T Over
Frequency Level Limit Line . o
(MH2) Level Factor Loss Factor (dBuv/m) (dBuv/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4960.00 30.43 31.93 8.73 32.16 38.93 54.00 -15.07 Vertical
7440.00 23.29 36.59 11.79 31.78 39.89 54.00 -14.11 Vertical
9920.00 21.58 38.81 14.38 31.88 42.89 54.00 -11.11 Vertical
12400.00 * 54.00 Vertical
14880.00 * 54.00 Vertical
4960.00 31.32 31.93 8.73 32.16 39.82 54.00 -14.18 Horizontal
7440.00 23.37 36.59 11.79 31.78 39.97 54.00 -14.03 Horizontal
9920.00 21.85 38.81 14.38 31.88 43.16 54.00 -10.84 Horizontal
12400.00 * 54.00 Horizontal
14880.00 * 54.00 Horizontal
Remarks:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. ", means this data is the too weak instrument of signal is unable to test.

3. The emission levels of other frequencies are very lower than the limit and not show in test report.
4.

The test data shows only the worst case GFSK mode
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8 Test Setup Photo

Reference to the appendix | for details.

9 EUT Constructional Details

Reference to the appendix Il for details.
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