&

FCC TEST REPORT

FCC ID: SY4-B01011
On Behalf of
Shanghai Huace Navigation Technology LTD.
Handheld GNSS Data Collector
Model No.: LT50

Prepared for : Shanghai Huace Navigation Technology LTD.
Address - Building C, 599 Gaojing Road, Qingpu District, Shanghai, China

Prepared By : Shenzhen Alpha Product Testing Co., Ltd.
Building i, No.2, Lixin Road, Fuyong Street, Bao'an

Address - .
District, 518103, Shenzhen, Guangdong, China

Report Number . T1880174 02

Date of Receipt . January 25, 2018

Date of Test - January 25, 2018-June 28, 2018
Date of Report : June 28, 2018

Version Number : REVO



Page 2 of 46 Report No.: T1880174 02

Contents
Page
1 S SIS 10 LY Y2 22T 5
2 GENERAL INFORMATION ..eiiiii ittt ettt e et e et e s e s e et e s et e e et e s eab s s s s e s abeesan e saansesbaseanaees 6
2.1 GENERAL DESCRIPTION OF EUT L..oiiiiiiiiii ettt et e e e et e e e st e s e e e saa e saan s e et eennaeees 6
2.2 =S Y0 =S 8
2.3 LIS I 7N 17T 8
2.4 OTHER INFORMATION REQUESTED BY THE CUSTOMER ....cuuiitiiitiiitiitteetnetieeieestiesteesnssnsesnestnsssneesassseees 8
2.5 DESCRIPTION OF SUPPORT UNIT St . itiitiiiiiiiiiiitieietie et et s st setsesaessatssasesnestssasetestaessassniesnessnersnes 8
2.6 ADDITIONAL INSTRUCTIONS . .1ttt ttt ettt tttettettsstettessessaeesnsesesteeasstestaessssntesnestastsnssttestaeressnteseesnessnres 9
3 TEST INSTRUMENT S LIS T ittt et e e e e e e et e e e et e s sa e e s et e esan e sbaesabeesanesees 10
4 TEST RESULTS AND MEASUREMENT DA T A .ottt e e et e e e e eeean 11
4.1 ANTENNA REQUIREMENT ..ituiituitttttetteetueesteesneeteetssseetestassnssnsesnessnsssnseseetaeeaasetieeteeseesnreseesnessnreen 11
4.2 CONDUCTED EMISSIONS .. .ivtiieiit it ee et e e e et e e et e e et e e e et e e e et e e et e e st ee st e e eaa e s et e eaneeeansesanneeerass 12
4.3 CONDUCTED PEAK OUTPUT POWER .. .ctuiietieitt et ee et e e e e st e e s e e et e e s s e et s e eaaa e st e e saneeean e sannsenrass 15
4.4 20DB EMISSION BANDWIDTH ...cevuiiitieeete e et eeeae e s e e et e e eea e s eaeesaa e e eaa e st sestn e eansssanseraneeranseraneeernns 16
45 CARRIER FREQUENCIES SEPARATION ...uuuiitttitiutettteeetnteesaesetaeeseaeeeanessansestneeenessssereneernsessnaeeesnns 20
4.6 HOPPING CHANNEL NUMBER ... .cttuttitt ettt eeette e eea e e eae e sete e e e e e s aaee st e e et s e et e s st eesaneeaansesteeeesnseeanereen 24
4.7 03T TN =N 24
4.8 PSEUDORANDOM FREQUENCY HOPPING SEQUENCE .......uciiutiiietieetiieeeieeeaeeseteesanseesaneeeaneeeesnesennaesens 28
49 [ L 38 =1 ] =N 29
4.9.1 Conducted EMISSION MENOM ........ciiiiiiiiiiieeee e e e e e e e e e s e e e e s e eaan s 29
4.9.2 Radiated EMISSION METNOA ........u.iiiiiii e e e e e s e e e e e e eraa s 33
4.10 SPURIOUS EMISSION ... .cuuiiitieiit i eei et e e e et e et e e et e e et e st eeeaa e e e b e e st e e e ba s e eaaessan e saneesansesannsenrass 35
4.10.1 Conducted EmISSION METNOM..........cuuuiiiiiii e e e e e e eaaes 35
4.10.2 Radiated EMISSION MEINOM ..........uiiiiiiiii et e e e s e e e e e e eaaaaeeeees 37
5 RIS SIS = L 1 S = [ I 1O N 44

6 EUT CONSTRUCTIONAL DETAILS . ...ttt ettt ettt e et e e e e e e e e a e s s a e s nnnnees 46



Page 3 of 46 Report No.: T1880174 02

TEST REPORT DECLARATION

Applicant . Shanghai Huace Navigation Technology LTD.
Address . Building C, 599 Gaojing Road, Qingpu District, Shanghai, China
Manufacturer . Shanghai Huace Navigation Technology LTD.
Address . Building C, 599 Gaojing Road, Qingpu District, Shanghai, China
EUT Description : Handheld GNSS Data Collector

(A) Model No. . LT50

(B) Trademark : EHEN V

Measurement Standard Used:
FCC CFR Title 47 Part 15 Subpart C Section 15.247

The device described above is tested by Shenzhen Alpha Product Testing Co., Ltd. to
determine the maximum emission levels emanating from the device. The maximum
emission levels are compared to the FCC Part 15 Subpart C limits both conducted and
radiated emissions. The test results are contained in this test report and Shenzhen Alpha
Product Testing Co., Ltd. is assumed of full responsibility for the accuracy and
completeness of these tests.

After the test, our opinion is that EUT compliance with the requirement of the above
standards.

This report applies to above tested sample only. This report shall not be reproduced in
parts without written approval of Shenzhen Alpha Product Testing Co., Ltd.

, Reak Yang Y oal.  Woasns
Tested by (name + signature).......... ! ggR. (A%
4 ) : Project Engineer ;L\jn ____________ ,4 _____
i e 77~
Approved by (name + signature).......: Iilrrc?jzlc%[ cl\s/ll:rllgger 47'"{ e

Date of iISSUE...... ovvvviiiiiii June 28, 2018
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1 Test Summary

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

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

Remark: Test according to ANSI C63.10:2013

Measurement Uncertainty

Test Item Frequency Range Measurement Uncertainty Notes
Radiated Emission 9kHz ~ 30MHz +4.34dB (1)
Radiated Emission 30MHz ~ 1000MHz +4.24dB (1)
Radiated Emission 1GHz ~ 26.5GHz +4.68dB Q)

AC Power Line Conducted
0.15MHz ~ 30MHz + 3.45dB (1)

Emission

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




Page 6 of 46

Report No.: T1880174 02

General Information

General Description of EUT

Product Name:

Handheld GNSS Data Collector

Model No.:

LT50

Test Model No:

LT50
Quantity of tested samples 1
Serial No.: N/A
Tested Sample(s) ID: N/A
Hardware Version: A5503_MPCB_V4.0_0905
Software Version: A5502 V1.01
Operation Frequency: 2402MHz~2480MHz
Channel numbers: 79
Channel separation: 1MHz

Modulation type:

GFSK, Pi/4 QPSK, 8DPSK

Antenna Type:

PIFA Antenna

Antenna gain:

1dBi

Power supply:

DC 3.8V by battery or DC 5V from adapter input AC 120V, 60Hz
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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 2477TMHz
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 2441 MHz 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
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2.2 Test mode

Transmitting mode Turn off the WiFi and keep the Bluetooth 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.

2.3 Test Facility

Shenzhen Alpha Product Testing Co., Ltd

Building i, No.2, Lixin Road, Fuyong Street, Bao'an District, 518103, Shenzhen,
Guangdong, China

June 21, 2018 File on Federal Communication Commission
Registration Number: 293961

July 25, 2017 Certificated by IC
Registration Number: 12135A

2.4 Other Information Requested by the Customer

None.

2.5 Description of Support Units

Accessoriesl |: |AC Adapter

Manufacturer | |[EDAC Power Electronics Co., Ltd.
Model : |[EA1012AVRU-050
Input : |1100-240V~, 50/60Hz, 1.0A

Output : I DC 5V, 2.4A
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2.6 Additional instructions
Software (Used for test) from client

Mode

Special software is used.
The software provided by client to enable the EUT under transmission
condition continuously at specific channel frequencies individually.

Power level setup in software

Test Software Name QRCT—External Licensed

Test Software Version 258

Support Units Description Manufacturer Model

(Software installation media) Laptop Apple A1278

Mode Channel Frequency (MHz) Soft Set

GFSK, Pi/4 QPSK, 8DPSK CH1 2402 TX LEVEL is built-in set
CH40 2441 parameters and cannot
CH79 2480 be changed and

selected.

Run Software
& QRCT -- External Licensed

QRCT Debug Message

Clear | Save..  Print.

Ele VWiew FTM Command Tool

¢, Falze, 54,0)
03:00:55 QWCC_FTW_ET_HCI Reset ()

03:01:12
QLIE_FIM_ET_FROD_TEST_SUECOMMAND_TES
T_TH (T8 T8 78 T8

78, 4, 38, False, 7,1, bd 35 9c bd 35

B¢, Falze,54,0)

03:02:31 QWCC_FTW_BT_HCI Reset ()

03:02:53
GLIE_FIM_ET_FROD_TEST_SUECOMMAND TES
T_TE( 000 0,4,40,False, 7,1,bd 35
9c bd 35 ¢, Falss, 83,00

03:03:4T7 GMCC_FTM_BT_HCI Reset ()

03:04:01
QLIE_FIM_ET_FROD_TEST_SUECOMMAND_TES
T_TX (39 39 39 39

39, 4, 40, False, 7,1, bd 35 9c bd 35

B¢, Falze, 83,0)

03:05:03 QMCC_FTW_BT_HCT Reset ()

03:05:27
QLIE_FIM_ET_FROD_TEST_SUECOMMAND_TES
T_TH (T8 T8 78 T8

78, 4, 40, False, 7,1, bd 35 9c bd 35

B¢, Falze, 83,0)

Window Custom APIs Help
COM Port v | Mobile Mode Control » | Boot Made » | ESN | HW Ver | QMSL Library Mode =
2 O x| BluetoothEPTM

. =T

Command Code v | Status Polling ~ | User Defined Transport = | Target~ _

Select Bluetooth Chip |RCABITA/MCHEZA3/30m

Test BD Address (Hex: MSE-JLSE)

=] ¥ Disable Legacy Support

[rsmm =] FPacket Type i3 Fayload

Length € 83

bd 35 9c bd 35 Oc

B Space separated valuss

Hopping Mode (Channels in

Decimal)
Enable

Hovping

T8 T8 T8 T8 T8

5 Space separated Ch walues

Tx Only Burs Rx Only Burs

P u
FUTI.
T -
1
Ex Burst Config (fx Packst Fumber)

—

Fower

Receiver HighGain
Fnahle

BX Packet Humber
0 = Continuous

Bx Test Stat

Tx Continmous

—
—
——
—

Fower

Continuous Transmit Chann
Test Type

Fattern Length (1

Pattern (Hex UINT3

BT Receiver Test Statistics

Total Fackets Received

Total Facket hecess Er

Total HEC Errors:

Total CEC Errors:

Total Facket Eit Error

Total First Half Bit E

Total Last Half Bit Er

FSEUDO_EAHDION

Whitening
Enabled

| Tranzmi
t

Rx Burst Conf
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3 Test Instruments list
Test Equipment List

Equipment |Manufacture| Model No. Serial No. Last cal. |Cal Interval
3m Semi- ETS-
Anechoic LINDGREN N/A SELO0017 2017.09.22 lYear
Spectrum Agilent E4407B MY46185649 | 2017.09.22 | 1Year
analyzer
Receiver R&S ESCI 1166'15315fK03' 2017.09.22 1Year
Receiver R&S ESCI 101202 2017.09.22 1Year
Bilog Antenna | Schwarzbeck| VULB 9168 | VULB9168-438 | 2016.09.30 2Year
Horn Antenna EMCO 3115 640201028-06 | 2016.09.30 2Year
A‘;“"e LOOP | paiiing Daze |  ZN30900A SEL0097 | 2016.09.30 | 2Year
ntenna
Cable Resenberger N/A No.1 2017.09.22 1lYear
Cable SCHEVEQRZB N/A No.2 2017.09.22 lYear
Cable SCHWARZB N/A No.3 2017.09.22 1lYear
ECK
Pre-amplifier | Schwarzbeck| BBV9743 9743-019 2017.09.22 1lYear
AFS33-
Pre-amplifier R&S 18002650-30- SEL0080 2017.09.22 1Year
8P-44
Base station Agilent E5515C GB44300243 | 2017.09.22 1 Year
Temperature | o MHQ 120 2017.09.22 |  1Year
controller
Power divider Anritsu K240C 020346 2017.09.22 1 Year
Signal HP 837328 VS3449051 | 2017.09.22 | 1 Year
Generator
L.LS.N.#1 |Schwarzbeck| NSLK8126 8126466 2017.09.22 1Year
ROHDE&SC
L.I.S.N.#2 HWARZ ENV216 101043 2017.09.22 1 Year
20db ICPROBING IATS1 82347 2017.09.22| 1 Year
Attenuator
18-40 Horn | 18-40G Sas-574 571 2018-3-15 | 2021-03-18
Antenna antenna
Power Meter Anritsu ML2487A 6K00001491 2017.09.22 1 Year
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4 Test results and Measurement Data

4.1 Antennarequirement
Standard requirement: | FCC Partl5 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 PIFA antenna, the best case gain of the antenna is 1dBi
T LT e T Y oK

> ol

15 16 17 18

| BT Antenna

13 14

TTASSOTMARZFPCIVIZE
Xest D33,

stg|
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4.2 Conducted Emissions

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

40cm 80cm

AUX AC power

Equipment E.U.T

EMI
Receiver

Test table/Insulation plane

Remark

EU T Eguipment Under Test

LISAN [ e impedeance Stabiizalion Neltwork
Test table height=0 8

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 results: Pass

Measurement data:
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Line:

Conducted Emission Measurement

File :LT50 2# Data #8 Date: 2018-1-27 Time: 9:00:19
80.0 dBu¥Y
70
FCC Part 15 CLASS B QP
60
50
Y
w §
Y \
L\ !
30 l"‘n,;
20 peak
10 AVE
0.0
0.150 0.5 [MHz) 5 30.000

Reading Correct Measure- _
No. Mk. Freq. Level Factor ment Limit  Margin

MHz dBuvV dB dBuv dBuv dB Detector Comment

0.1500 4427 9.73 54.00 66.00 -12.00 QP

0.1500  29.68 9.73 39.41 56.00 -16.59  AVG

* 0.2490  41.67 9.76 51.43 61.79 -10.36 peak

1.1429 34.15 9.84 43.99 56.00 -12.01 peak

2.3069  24.87 9.96 34.83 56.00 -21.17 peak

3.7740 24.89 10.10 34.99 56.00 -21.01 peak

~N| ;| ;O B W N =

9.9120 2248 10.35 32.83 60.00 -27.17 peak

*Maximum data  x:Over limit  l:over margin
Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable
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Neutral:
Conducted Emission Measurement
File :LT50 2# Data #7 Date; 2018-1-27 Time: 8:55:04
80.0 dBuY

70

\ FCC Part 15 CLASS B QP
60

) W
40
\
30 lq MNNH""\“,JM;% N.m_.m“ﬂ 9
20 %‘ peak
M‘*LI |J“'PU'L1
10 Wt VAVE
0.0
0.150 05 (MHz) 5 30.000

Reading Correct Measure- .
No. Mk.  Freq. Level Factor ment Limit  Margin

MHz dBuV dB dBuV dBuv dB  Detector Comment
1 0.1560  43.37 9.73 53.10 65.67 -12.57 QP
2 0.1560 30.84 9.73 40.57 55.67 -15.10 AVG
3 0.2250 39.92 9.75 49.67 62.63 -12.96 QP
4 0.2250 24.21 9.75 33.96 52.63 -18.67 AVG
5 * 0.3060 41.12 9.76 50.88 60.08 -9.20 peak
6
7
8
9

1.1489 33.85 9.84 43.69 56.00 -12.31 peak
5.8500  25.27 10.24 35.51 60.00 -24.49 peak
10.6830  20.04 10.36 30.40 60.00 -29.60 peak
18.4680 18.53 10.48 29.01 60.00 -30.99 peak

*Maximum data  x:Over limit  l:over margin
Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable

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
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4.3 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: Power Meter
o Y Y |
= e e |
i ) 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 Test channel AL O(gg)nli; HULES Limit (dBm) Result

Lowest 1.56

GFSK Middle 1.78 30.00 Pass
Highest 0.32
Lowest 0.97

Pi/AQPSK Middle 1.44 20.97 Pass
Highest -0.27
Lowest 1.21

8DPSK Middle 1.67 20.97 Pass
Highest 0.24
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4.4 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

"“\\ s o o
o o
i =5 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 A Emis(i/iloan)Bandwidth Result
Lowest 0.9319

GFSK Middle 0.9337 Pass
Highest 0.9352
Lowest 1.260

Pi/4QPSK Middle 1.259 Pass
Highest 1.262
Lowest 1.225

8DPSK Middle 1.223 Pass
Highest 1.223
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Test plot as follows:

Test mode:

GFSK mode

Agilent Spectrum Analyzer - Dccupied AW
VBW 100.00 kHz
#IFGaimLow

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

032551 PM fer 02, 2018
Radio Std: None

000 GHz
AvalHold> 1010

Radio Device: 8T8

#VBW 100 kHz

Total Power 8.64 dBm

854,55 kHz

Transmit Freq Error
x dB Bandwidth

Agilont Spoctrum Analyzer - Occupiod BW.

Center Freq 2.441000000 GHz

=
FFGalniLow

Ref Offset 1 d8.
Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.977 kHz
931.9k

OBW Power
x dB

99.00 %
-20.00 dB

Center Fraq: 2441000000 GHz
Fres Run AvglHold>10110
Radio Device: BTS

Span 3 MHz|
#VBW 100 kHz Sweep 3.2ms

Total Power 8.80 dBm

854,58 kHz

Transmit Freq Error
x dB Bandwidth

1.761 kHz
933.7 k

OBW Power
x dB

99.00 %
-20.00 d8

Middle channel

ilont Spoctrum Analyzes - Occupisd BW

Center Freq 2.480000000 GHz

FFGalniLow

Ref Offset 1 d8.
Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

BLIGH & 03:27:46 oM 2
Center Fraq: 2.480000000 GHz Radlo Std: None
Fres Run AvglHold>10110

Radio Device: BTS

Span 3 MHz|
#VBW 100 kHz Sweep 3.2ms

Total Power 7.41 dBm

853.90 kHz

Transmit Freq Error
x dB Bandwidth

Highest channel

1.998 kHz
935.2 k

OBW Power
x dB

99.00 %
-20.00 d8

RSTATUS,

Sweep 3.2ms

TraceiDetector

Trace/Detector

Trace/Detector
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Test mode:

Pi/4QPSK mode

Agilent Spoctrum Analyzer - Dccupied AW
03-29009M or 02, 2018

‘Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz Radio Std: None
o Trig:Free Run AvglHold>10110

TraceiDetector

==
FGainLow

Ref Offset 1 dB
Ref 20.00 dBm

Center 2402 GHz ) ) Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms

Occupied Bandwidth Total Power 6.94 dBm
1.1691 MHz

Transmit Freq Error 31 kHz OBW Power 99.00 %

x dB Bandwidth 1.260 MHz xdB -20.00 dB

Prse Toerans
Lowest channel

Agilent Spoctrum Analyzer - Occupiod BW
05:25.48 PM fex 12, 2018
Radio Std: None Trace/etector

Center Freq 2.441000000 GHz Genter Freq: 2441000000 GHz
ree Run Avg|Hold=>10/10

AifGalnow | #tten: 40 45 Radio Device: 875

Ref Offset 1 dB.
Ref 20.00 dBm

Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms
Occupied Bandwidth Total Power 7.16 dBm
1.1683 MHz
Transmit Freq Error -3.148 kHz OBW Power 99.00 %
x dB Bandwidth 1.259 MHz xdB -20.00 dB

| =5 Tpeamus
Middle channel

Agilent Spoctrum Analyzer - Occupiod BW
m 05:30:26 PM fex 02, 2018
Radlo Std: None Trace/etector

Center Freq 2.480000000 GHz Genter Freq: 2480000000 GHz
T res Run Avag|Hold=>10/10

ArGantow " Radio Device: BTS

Ref Offset 1 dB.
Ref 20.00 dBm

Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms
Occupied Bandwidth Total Power 5.49 dBm
1.1678 MHz
Transmit Freq Error -1.995 kHz OBW Power 99.00 %
x dB Bandwidth 1.262 MHz xdB -20.00 dB

k= T
Highest channel
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Test mode:

8DPSK

mode

Agilont Spoctrum Analyzer - Occupiod BW.

Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz
- Fres Run AvglHold>10110

== 3
AFGainLow  #Atten: 40 45

Ref Offset 1 d8.
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz #VBW 100 kHz

053125 oM e 2, 2028
Radio Std: None TraceDetector

Radio Device: BTS

Span 3 MHz
Sweep 3.2ms

Occupied Bandwidth Total Power 7.28 dBm

1.1506 MHz
Transmit Freq Error 12.723 kHz OBW Power

99.00 %

x dB Bandwidth 1.225 MHz x dB -20.00 dB8

|55 Toeams

Lowest channel

Agilont Spoctrum Analyzor - Occupind BW.

Center Freq 2.441000000 GHz Genter Freq: 2441000000 GHz
(v res Run Ava|Hold=>10110
#IF GaimLow #Atten: 40 4B

Ref Offset 1 dB.
Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz #VBW 100 kHz

PM for 02, 2018
Radis Std: None Trace/Detector

Radio Device: BTS

Span 3 MHz
Sweep 3.2ms

Occupied Bandwidth Total Power 7.45 dBm

1.1505 MHz
Transmit Freq Error 12.193 kHz OBW Power

99.00 %

x dB Bandwidth 1.223 MHz x dB -20.00 dB8

= s

Middle channel

Agilont Spoctrum Analyzor - Occupind BW.
Center Freq 2.480000000 GHz Center Freq: 2450000000 GHz

o Trig: Fres Run Avg|Hold>10/10
#IF GaimLow

Ref Offset 1 dB.
Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz

52PMfer 02, 2018
Radis Std: None Trace/Detector

Radio Device: BTS

Span 3 MHz
Sweep 3.2ms

Occupied Bandwidth Total Power 6.03 dBm

1.1507 MHz
Transmit Freq Error 12138 kHz OBW Power

99.00 %

x dB Bandwidth 1.223 MHz x dB -20.00 dB8

Tosamus

Highest channel
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4.5 Carrier Frequencies Separation

Test Requirement:

FCC Partl5 C Section 15.247 (a)(1)

Test Method:

ANSI| C63.10:2013

Receiver setup:

RBW=20KHz, VBW=62KHz, detector=Peak

Limit:

0.025MHz or 2/3 of the 20dB bandwidth (whichever is greater)

Test setup:

Spectrum Analyzer

o f o |
A~ OO

OoOo=
— o f o |

(=1 = 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 S Frequ(irll'czu)as ST Limit (kHz) Result
Lowest 1008 623 Pass
GFSK Middle 1000 623 Pass
Highest 1014 623 Pass
Lowest 1006 841 Pass
Pi/4QPSK Middle 1000 841 Pass
Highest 1002 841 Pass
Lowest 1000 817 Pass
8DSK Middle 1018 817 Pass
Highest 1012 817 Pass
Note: According to section 7.4
Mode 20dB bandwidth (kHz) Limit (kHz)
(worse case) (Carrier Frequencies Separation)
GFSK 935.2 623
Pi/AQPSK 1262.00 841
8DSK 1225.00 817
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Test plot as follows:

Modulation mode:

Agilent Spectrum dnakyzer - Swept Sk

Center Freq 2.402500000 GHz
FHO: Wide Ly
F Gain:Low

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.402500 GHz
#Res BW 20 kHz

#VBW 62 kHz

GFSK

LicH 11AC:34 AM A U2, 2038
Avg Type: Log-Pur Frequency
) Trig: Frea Run Ava|Hold:> 100100

#atten: 40 dB

Span 2.000 MHz|
Sweep 4.800 ms (1001 pts)

Agilont Spocirum Analyzor - Swopt SK

Center Freq 2.440500000 GHz
PHO:
IFGain:Low

#VBW 62 kHz

Wids (o)

Lowest channel

Avg Type: Log-Pwr Frequency
Free Run AvglHold>100/100

tten: 40 dB.

Span 2.000 MHz|
Sweep 4.800 ms (1001 pts)

Agilems Spectrum Anaiyzs

Center Freq 2.479500000 GHz
P

0: Wide Ly
F Gain:Low

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.479500 GHz
#Res BW 20 kHz

#VBW 62 kHz

Middle channel

Avg Type:Log-Pr Frequency
Y Trig:Frea Run Avg|Hold> 1001100

#atten: 40 dB

Span 2.000 MHz|
Sweep 4.800 ms (1001 pts)

Highest channel

Report No.: T1880174 02
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Test mode: Pi/4AQPSK mode

Agilent Spoctrum Analyzer - Swept SA

Center Freq 2.402500000 GHz Furg Type: Log-Par Frequency
PHO: Wide Ly 1719 Free Run Avg|Hold>100/100
IFGabn:Low #Atten: 40 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.402500 GHz Span 2.000 MHz|
#Res BW 20 kHz #VBW 62 kHz Sweep 4.800 ms (1001 pts)

msc S STATLS

Lowest channel

Agilens Spectyum Anslyzor - Swept SA

Center Freg 2.479500000 GHz Avg Type: Log-Pur Frequency
PHO: Wide Ly AvglHold> 1001100
IF Gain:Low

Ref Offset1 dB
Ref 20.00 dBm

Center 2.479500 GHz Span 2.000 MHz|
#Res BW 20 kHz #VBW 62 kHz Sweep 4.800 ms (1001 pts)

Middle channel

Agilent Spectrum dnakyzer - Swept Sk

Center Freq 2.440500000 GHz #vg Type: Log-Pur Frequency
PHO: Wide L, 1r1g:Fres Run Avg|Hold> 1001100
IF Gain:Low #htten: 40 4B

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.440500 GHz Span 2.000 MHz|
#Res BW 20 kHz #VBW 62 kHz Sweep 4.800 ms (1001 pts)

Highest channel
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Test mode:

8DPSK mode

Agilont Spocirum Analyzor - Swopt SK

Center Freq 2.402500000 GHz
iy Trig: Free Run

Wida Co
> dncten: 40 45

Low

NO:
IFGain:

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.402500 GHz

#Res BW 20 kHz #VBW 62 kHz

Lowest

Agilens Spectyum Anslyzor - Swept SA

Center Freg 2.479500000 GHz
PHO: Wide L, 1719:FresRun
IF Gain:Low Atten: 30 4B

Ref Offset1 dB
Ref 20.00 dBm

Center 2.479500 GHz

#Res BW 20 kHz #VBW 62 kHz

Avg Typ o Log'-wr Frequency

AvglHold>>100/100

Span 2.000 MHz|
Sweep 4.800 ms (1001 pts)

STATUS,

channel

Avg Type: Log-Pr Freguency

AvalHold> 1001100

Span 2.000 MHz|
Sweep 4.800 ms (1001 pts)

Middle channel

Agilent Spectrum dnakyzer - Swept Sk

Center Freq 2.440500000 GHz
PHO: Wide Ly

o Trig: Fres Run
IFGain-Low 0

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.440500 GHz

#Res BW 20 kHz #VBW 62 kHz

Highest

Avg Type:Log-Pr Frequency

Ava|Hold> 100100

Span 2.000 MHz|
Sweep 4.800 ms (1001 pts)

channel
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4.6 Hopping Channel Number

Test Requirement:

FCC Partl5 C Section 15.247 (a)(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

oood
A o

o
oood
T

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
Pi/4QPSK 79 15 Pass
8DPSK 79 15 Pass

Agilent Spectrum

Qe s 0 o il
Start Freq 2.400000000 GHz

Ref Offset 1 dB
Ref 20.00 dBm

R e

Start 240000 GHz
#Res BW 100 kHz

Analyzer - Swept SA

| O TN

~, ) Trig:Free Run
#Atten: 40 dB

ALIGNAUTO __ |03:13:23 PMApr 02, 2018
Avg Type: Log-Pwr TRacE [MEIEE]
Avg|Hold:»100/100 X

PNO: Fast (.
IF Gain:Low

AMKkr1 78.573 5 MHz
-2.272 dB

Stop 2.48350 GHz

#VBW 300 kHz Sweep 8.000 ms (1001 pts),

Juse

[f/sTatus!

Frequency

CenterFreq
2.441750000 GHz

StartFreq
2.400000000 GHz|

Stop Freq
2.483500000 GHz

4.7 Dwell Time

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
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Test setup:

Spectrum Analyzer

OoOoO
Adw | OOs

(===
o OoOoO

(== 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 Pulse Width Dwell Time Limit )
Mode Burst Type Verdict
(MH2) (ms) (ms) (ms)
DH1 0.347 111.04
GESK 2441 DH3 1.617 258.72 400 PASS
DH5 2.862 305.28
DH1 0.373 119.36
/4-DQPSK 2441 DH3 1.643 262.88 400 PASS
DH5 2.879 307.09
DH1 0.381 121.92
SDPSK 2441 DH3 1.634 261.44 400 PASS
DH5 2.896 308.91

The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s
Test channel: 2402MHz/2441MHz/2480MHz as blow
DH1 time slot= Pulse time (ms)*(1600/ (2*79))*31.6
DH3 time slot= Pulse time (ms)*(1600/ (4*79))*31.6
DH5 time slot= Pulse time (ms)*(1600/ (6*79))*31.6
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Test plot as follows:

Dwell time

Agilent Spsctrum Analyzer - Swept SA

Trig Delay-1.000 ms
% Trig: Video
#Atten: 40 dB

‘Center Freq 2.441000000 GHz
PHO: Fast ~+
IFGain:Low

Ref Offset 1 dB
Ref 20.00 dBm

‘Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Agilont Spectrum Analyzer - Swopl SA

Avg Typs: Log-Pur

AMkr1 347.1 ps

n Ref Offset 1 dB.
-0.08 dB f 20.0

Ref 20.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 8.467 ms (1001 pts)

AT

Center Fr eq 2.441000000 GHz

Trig Delay-1.000 ms
Trig: Video
#Atten: 40 dB

PNO: Fast ~+~
IFGain:Law

#VBW 1.0 MHz

1/4-DQPSK

Avg Type: Log-Pur

Span 0 Hz
Sweep 8.467 ms (1001 pts)

Frequency

Center Freq

2.441000000 GHz
StartFreq’
2.441000000 GHz!

Stop Freq
2.441000000 GHz|

000 ms

Trig Dalay-
ot e Trig: Video
IFGain:Low _ #Atten: 40 dB
Ref Offset 1 dB

Ref 20.00 dBm

‘Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Channel 39/ 2441 MHz - DH1

Agilont Spectrum Analyzer - Swept SA

Avg Typs: Log-Pur

Center Fr eq 2.441000000 GHz

Trig Delay-1.000 ms

Ref Offset 1 dB
Ref 20.00 dBm

Y Trig: Video

: Fast —
IFGain:Law #Atten: 40 dB

Avg Type: Log-Pur

r1 1.643 ms
0.58 dB

Frequency

Center Freq

2.441000000 GHz
StartFreq’
2.441000000 GHz!

Stop Freq
2.441000000 GHz|

Agilent Spectrum Analyzer - Swept SA

Trig Delay-1.000 ms
Trig: Video
#Aten: 40 4B

‘Center Freq 2.441000000 GHz
PHO: Fast —-
IFGain:Low

Ref Offset 1 dB
Ref 20.00 dBm

iCenter 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Agilont Spectrum Analyzer - Swept SA

Avg Type: LogPwr

Ref Offset 1 dB
Ref 20.00 dBm

an 0 Hz'

Spi Center 2.441000000 GHz
Sweep 8.467 ms (1001 pts)

Res BW 1.0 MHz

Center Freq 2.441000000 GHz
P

Trig Delay-1.000 ms
Trig: Video

P
IFGain:Law #Atten: 40 4B

#VBW 1.0 MHz

Avg Type: LogPur

Span 0 Hz
Sweep 8.467 ms (1001 pts)

CenterFreq
2441000000 GHz.

StartFreq|
2.441000000 GHz

StopFreq
2.441000000 GHz|

CF Step.

Channel 39/ 2441 MHz — DH5

Channel 39 / 2441 MHz - 2DH5

Dwell time

8DPSK |
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Agilent Spectrum Analyzer - Swept Sk

Center Freq 2.441000000 GHz
PN

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq
2.441000000 GHz

[ |

StartFreq
2.441000000 GHz|

StopFreq
2.441000000 GHz|

CF Step|
1.000000 MHz|

Auto Man|

FreqOffset
0 Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 8.467 ms (1001 pts)

s

Channel 39 / 2441 MHz - 3DH1

Agilent Spectrum Analyzer - Swept SA
kL A U3:01:08 PMAgs U2, 2018
Frequency

Center Freq 2.441000000 GHz i ms  Avg Type: Log-Pur

: Fast b
IFGain:Low

Ref Offset 1 dB
Ref 20.00 dBm

‘Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 8.467 ms (1001 pts)

ATUS

2 Channel 39/ 2441 MHz - 3DH3

Agilent Spectrum Analyzer - Swept SA
‘Center Freq 2.441000000 GHz Trig Dalay-1.000 ms  Avg Type: Log-Pur AL
PHO: Fast ~+- 1719 Video

FGainlow __#Atten: 40 48

Ref Offset 1 dB
Ref 20.00 dBm

‘Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 8.467 ms (1001 pts)

ATUS

Channel 39 / 2441 MHz — 3DH5
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4.8 Pseudorandom Frequency Hopping Sequence

Test Requirement: FCC Part15 C Section 15.247 (a)(1) requirement:

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.

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)

F'D—D—D—D—DID—D—D—DH*

(U

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of Pseudorandom Frequency Hopping Sequence as follow:
0 2 4 6 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.
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4.9 Band Edge

49.1 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 o |
Fd e o o |
e 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

Test plot as follows:




Page 30 of 46 Report No.: T1880174 02

GFSK Mode:

Test channel:

Spectrom Apsiyze

‘Start Freq 2.310000000 GHz
PHO: Fast Ly
IF Gain:Lowr

Avg Type: Log-Pr
AvalHold=> 100100

Ref Offset 1 dB
Ref 20.00 dBm

Start 2.31000 GHz
#Res BW 100 kHz

Stop 2.41000 GHz

#VBW 300 kHz Sweep 9.600 ms (1001 pts)

R MODE TAC S0 g

N

[11f1  24020GHz| 1,367 dBim|
LR 24000 GHz| 47 667 dBm
=

P
D

< >

wse

[

Lowest channel

Wt Spectrum Analyzer - Swept SA

Avg Type: Log-Par

Start Freq 2.310000000 GHz
Ava|Hold>100/100

PHO: Fast Ly
IFGain-Low

" Trig: Free Run
#htten: 40 4B

Ref Offset 1 dB.
Ref 20.00 dBm

bt s

Start 2.31000 GHz
#Res BW 100 kHz

R MODE TAC S0 3

Stop 2.41000 GHz

#VBW 300 kHz 9.600 ms (1001 pts)|

0
24000 GHz,

261 dBm
47171 dBm

[

No-hopping mode

Hopping mode

Test channel:

Agilent Spoctrum Analyzos - Swopt SA

‘Start Freq 2.478000000 GHz Avg Type: Log-Par
MOt Fast o Trig:Fres Run AvglHold> 100100

IFGain:Low —_ #Atten: 40 dB

Ref Offset 1 dB

Ref 20.00 dBm

‘Stop 2.50000 GHz|

#VBW 300 kHz Sweep 2.133 ms (1001 pts)

¥ FURCTION __FUNCTION wiDTH

2,430 00

2483500 GHz 43,125 dB1

[

Highest channel

Agilent Spocirum Analyzer - Swept SA

Bvg Type: Log-Par Frequency

Trig: Free Run Avg|Hold>100/100

Start Freq 2.478000000 GHz
ot )
#Atten: 40 4B

NO: Fa
IFGaln:Low

Ref Offset 1 dB.

Ref 20.00 dBm

Start 2.47800 GHz
#Res BW 100 kHz

A WODE TAC 50

Stop 2.50000 GHz
Sweep 2.133 ms (1001 pts))

FLNCTION WIDTH

#VBW 300 kHz

FUNCTION FLNE 1

>

Tosrs

No-hopping mode

Hopping mode
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Pi/4QPSK Mode:

Test channel:

Agilens Spsctyum Anslyzor - Swept SA

Avg Type: Log-Pr

Start Freq 2.310000000 GHz
AvglHold: 3100

PHO: Fast Ly
IF Gain:Lowr

Ref Offset 1 dB

Ref 20.00 dBm

2
PV T PV 2

‘Stop 2.41000 GHz|

#VBW 300 kHz #Sweep 10.00 s (1001 pts)

FURCTION __FUNCTION wiDTH

[

Lowest channel

Agilem Spocirum Analyzer - Swept SA

Start Freq 2.310000000 GHz

FHI
IFGal

Ref Offset 1 dB.
Ref 20.00 dBm

'Start 2.31000 GHz
#Res BW 100 kHz

Avg Type: Log-Par
) Trig: Frea Run Ava[Hold>100/100

; Fast
wow " #Atten: 40 4B

Stop 2.41000 GHz

#VBW 300 kHz Sweep 9.600 ms (1001 pts))

i WODE TAC S0
|

Tosrs

No-hopping mode

Hopping mode

Test channel:

1 Spectrum Analyzos - Swopt SA

‘Start Freq 2.478000000 GHz Avg Type: Log-Pur
AvglHeld=>100/00

WO Tot o Trig: Free Run
IFGain-Low _ WAtter

Atten: 40 4B

Ref Offset 1 dB
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)

SIOE TAC S0 3
d
2 If 23500 G

“ 1 483500 GHz 50,056 dBm

FURCTION __FUNCTION wiDTH

[

lont Spoctrum Analyzer - Swept SA

ey Start Freq 2.478000000 GHz

Ref Offset 1 dB.
Ref 20.00 dBm

Start 2.47800 GHz
#Res BW 100 kHz

Highest channel

Bvg Type: Log-Par Frequency
Trig: Frae Run AvgHold> 1001100

#Atten: 40 4B

Stop 2.50000 GHz

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

A WODE TAC 50

Tosrs

No-hopping mode

Hopping mode
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8DPSK Mode:

Test channel:

Agilens Spsctyum Anslyzor - Swept SA

Start Freq 2.310000000 GHz Aug Type: Log-Par
PHO: Fast L) AvalHold:> 1001100
IF Gain:Low
Ref Offset 1 dB
Ref 20.00 dBm

Start 2.31000 GHz
#Res BW 100 kHz

‘Stop 2.41000 GHz|

#VBW 300 kHz Sweep 9.600 ms (1001 pts)

WODE TAC S FURCTION __FUNCTION wiDTH

[

Frequency

Lowest channel

Agilem Spocirum Analyzer - Swept SA

Avg Type: Log-Par

Start Freq 2.310000000 GHz
Ava|Hold>100/100

FHO; Fasi Ly T7iG: Fres Run
(FGala:Low *_ #Atten: 40 48
Ref Offset 1 dB

Ref 20.00 dBm

'Start 2.31000 GHz
#Res BW 100 kHz

Stop 2.41000 GHz

#VBW 300 kHz Sweep 9.600 ms (1001 pts))

i WODE TAC S0
|

Tosrs

No-hopping mode

Hopping mode

Test channel:

1 Spectrum Analyzos - Swopt SA

‘Start Freq 2.478000000 GHz Avg Type: Log-Pur
AvglHeld=>100/00

o o Lo TrigiFrae Run
IFGain-Low

Ref Offset 1 dB
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)

WODE TAC S FUNCTION WIDTH

-—mm-ﬂm_

- | S B

o — (——

) E—

=

[

Frequency

Highest channel

lom Spoctrum Anaiyzer - Swept SA
Bvg Type: Log-Par Frequency

Start Freq 2.478000000 GHz
Avg|Hold>100/100

Trig: Free Run
#Atten: 40 4B

Ref Offset 1 dB.
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))

A WODE TAC 50

= Tosrs

No-hopping mode

Hopping mode
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49.2 Radiated Emission Method

Test Requirement:

FCC Part15 C Section 15.209 and 15.205

Test Method:

ANSI| C63.10:2013

Test Frequency Range:

All restriction band have been tested, and 2.31GHz to 2.5GHz band is the
worse case

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

b
Test Antenna-

<1lm .. 4m >

(—

Tum Table-

v

AAMMAMAMMAL &/
| Receiver: H Preampliﬂer«/

Y

=150¢m >,

&

-

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 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

Test results:

Pass

Remark:

1. During the test, pre-scan the GFSK, Pi/4QPSK, 8DPSK modulation, and found the GFSK modulation

which it is worse case.

Test channel:

‘ Lowest

Peak value:
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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.

Frequenc Read Antenna Cable Preamp Level Limit Line Over
(l\?lHZ) y Level Factor Loss Factor (dBuV/m) | (dBuV/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
2390.00 45.69 27.59 5.38 30.18 48.48 74.00 -25.52 Horizontal
2400.00 50.85 27.58 5.39 30.18 53.64 74.00 -20.36 Horizontal
2390.00 46.36 27.59 5.38 30.18 49.15 74.00 -24.85 Vertical
2400.00 50.49 27.58 5.39 30.18 53.28 74.00 -20.72 Vertical
Average value:
Read Antenna Cable Preamp T Over
Frequency Level Limit Line . o
(MHz) Level Factor Loss Factor @Buv/m) | (dBuv/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2390.00 36.05 27.59 5.38 30.18 38.84 54.00 -15.16 Horizontal
2400.00 36.71 27.58 5.39 30.18 39.50 54.00 -14.50 Horizontal
2390.00 36.07 27.59 5.38 30.18 38.86 54.00 -15.14 Vertical
2400.00 37.82 27.58 5.39 30.18 40.61 54.00 -13.39 Vertical
‘ Test channel: ‘ Highest
Peak value:
Read Antenna Cable Preamp N Over
Frequency Level Limit Line S o
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuV/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
2483.50 48.11 27.53 5.47 29.93 51.18 74.00 -22.82 Horizontal
2500.00 47.11 27.55 5.49 29.93 50.22 74.00 -23.78 Horizontal
2483.50 49.70 27.53 5.47 29.93 52.77 74.00 -21.23 Vertical
2500.00 48.39 27.55 5.49 29.93 51.50 74.00 -22.50 Vertical
Average value:
Frequenc Read Antenna Cable Preamp Level Limit Line Over
(I\?IHZ) y Level Factor Loss Factor (dBuV/m) | (dBuV/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2483.50 38.23 27.53 5.47 29.93 41.30 54.00 -12.70 Horizontal
2500.00 36.52 27.55 5.49 29.93 39.63 54.00 -14.37 Horizontal
2483.50 40.13 27.53 5.47 29.93 43.20 54.00 -10.80 Vertical
2500.00 36.28 27.55 5.49 29.93 39.39 54.00 -14.61 Vertical
Remark:
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4.10 Spurious Emission
4.10.1 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 o
Vi o o
e o |

— oo E.U.T

Vi

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

Remark:
During the test, pre-scan the GFSK, Pi/4QPSK, 8DPSK modulation, and found the GFSK modulation which

it is worse case.
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Test channel:

’ Lowest channel

Spectrum Analyzes - Swopt SA

‘Start Freq

e

Start 30 MHz
#Res BW 100 kHz

30.000000 MHz Aug Type: LogPur
MR Trig: Frea Run AvglHold: 121100
IFGain:Low #hAtten: 40 dB

Ref Offset 1 dB
Ref 20.00 dBm

-
e
o ,\.«\.A,,.._‘_,_w.)* oo s 'l

R L E T A

Stop 25.00 GHz

#VBW 300 kHz Sweep 2.386 s (1001 pts)]

Frequency

30MHz~25GHz

Test channel:

Middle channel

Agilent Spoctrum Analyzos - Swopt SA

‘Start Freq 3

L

Start 30 MHz
#Res BW 100 kHz

A,
PR WY

Avg Type: Log-Pur

000000 MHz
% Trig: Fres Run AvglHold: 71100

PHO: Fast

oot ow *_#htten: 40 45
Ref Offset 1 dB Mkr1
Ref 20.00 dBm r

ORI VT

Stop 25.00 GHz

#VBW 300 kHz Sweep 2.386 s (1001 pts)]

StopFreq|
25000000000 GHz
CF Step!|
497000000 GHz|

Frequency

nter Freq|

StartFreq
30000000 MHz

30MHz~25GHz

Test channel:

Highest channel

Agilent Spoctrum Analyzos - Swopt SA

‘Start Freq

Lot

30.000000 MHz Avg Type: Log-Par
PRO: Fast o Trig: Free Run AvglHold: 8100
IFGain:Low —_ #Atten: 40 dB

Ref Offset 1 dB
Ref 20.00 dBm

B NI P PR PR, T

Stop 25.00 GHz

#VBW 300 kHz Sweep 2.386 s (1001 pts)

Frequency

30MHz~25GHz
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4.10.2 Radiated Emission Method

Test Requirement: FCC Partl5 C Section 15.209
Test Method: ANSI C63.10:2013
Test Frequency Range: 30MHz to 25GHz
Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Remark
30MHz- Quasi-peak | 120KHz | 300KHz | Quasi-peak Value
1GHz
Peak 1MHz 3MHz Peak Value
Above 1GHz
Peak 1MHz 10Hz Average Value
Limit: Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
54.0 Average Value
Above 1GHz
74.0 Peak Value
Test setup: Below 1GHz

= 3m >

, '
o m e »
Test Antennas

A

1m ... 4m >e|
;
:
¥

L ﬁ
= | Receiver H Prea.mp].iﬁer«'}/

Tum Table-

[
Test Antenna«

<Im . 4m>v]

EUT.

Tum Tablee - ez

<150cm=.!

| Receivers H Preamplifier+

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

Remark:

1. During the test, pre-scan the GFSK, Pi/4QPSK, 8DPSK modulation, and found the GFSK modulation
which it is worse case.

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

Vertical:
Radiated Emission Measurement
File :2018 Data :#1 Date: 2018/1/27 Time: 16:14:25
70.0 dBuV/m
60
FCC Part 15 Class B Radiation
50 (
I
40
4
30
% 2 3 5
¢ K [

20 w,ﬂ"‘/ Ww

10

0

10

30.000 40 50 60 70 [MHz) 300 400 500 600 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuvV dB dBuV/m dBuV/m dB Detector cm degree Comment

1 39.9942 10.84 14 .24 25.08 4000 -14.92 peak

2 49.0145 1013 13.64 23.77 40.00 -16.23 peak

3 78.6888 13.60 9.64 23.24 40.00 -16.76 peak

4 * 136.9391 19.35 13.65 33.00 4350 -10.50 peak

5 193.7728 12.52 10.70 23.22 4350 -20.28 peak

6 308.9126 7.33 13.62 20.95 46.00 -25.05 peak

Note:1. *:Maximum data; x:Over limit; l:over margin.

2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Horizontal:
Radiated Emission Measurement
File :2018 Data :#2 Date: 2018/1/27 Time: 16:18:03
70.0 dBuV/m
60
FCC Part 15 Class B Radiation
50 (
I
40 I
30 b
1 2 ,3 4

- WWWWW

10

0

-10

30.000 40 50 60 70 80 (MHz2) 300 400 500 600 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table

Level Factor ment Height Degree
MHz dBuv dB dBuV/m dBuVim dB Detector cm degree Comment

1 40.4172 7.52 14.18 21.70 40.00 -18.30 peak

2 50.0566 6.91 13.71 20.62 40.00 -19.38 peak

3 78.1389 12.53 9.84 22.37 4000 -1763 peak

4 142.3243 8.29 14.00 22.29 4350 -21.21 peak

5 191.7450 8.15 10.82 18.97 4350 -2453 peak

6 * 316.5890 14.66 13.79 28.45 46.00 -17.55 peak

Note:1. *:Maximum data; x:Over limit; |:over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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B Above 1GHz

‘ Test channel: ’ Lowest
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line O."?r o
(MHz2) Level Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)

4804.00 38.24 31.78 8.60 32.09 46.53 74.00 -27.47 Vertical
7206.00 32.57 36.15 11.65 32.00 48.37 74.00 -25.63 Vertical
9608.00 31.98 37.95 14.14 31.62 52.45 74.00 -21.55 Vertical
12010.00 * 74.00 Vertical
14412.00 * 74.00 Vertical
4804.00 42.66 31.78 8.60 32.09 50.95 74.00 -23.05 Horizontal
7206.00 33.68 36.15 11.65 32.00 49.48 74.00 -24.52 Horizontal
9608.00 31.15 37.95 14.14 31.62 51.62 74.00 -22.38 Horizontal
12010.00 * 74.00 Horizontal
14412.00 * 74.00 Horizontal

Average value:

Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o

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

4804.00 26.99 31.78 8.60 32.09 35.28 54.00 -18.72 Vertical
7206.00 20.84 36.15 11.65 32.00 36.64 54.00 -17.36 Vertical
9608.00 20.45 37.95 14.14 31.62 40.92 54.00 -13.08 Vertical
12010.00 * 54.00 Vertical
14412.00 * 54.00 Vertical
4804.00 30.78 31.78 8.60 32.09 39.07 54.00 -14.93 Horizontal
7206.00 23.37 36.15 11.65 32.00 39.17 54.00 -14.83 Horizontal
9608.00 19.52 37.95 14.14 31.62 39.99 54.00 -14.01 Horizontal
12010.00 * 54.00 Horizontal
14412.00 * 54.00 Horizontal

Remark:

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.
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‘ Test channel: | Middle
Peak value:
Read Antenna Cable Preamp T Over
Frequency Level Limit Line i o
(MH2) Level Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polarization
(dBuv) (dB/m) (dB) (dB) (dB)
4882.00 37.44 31.85 8.67 32.12 45.84 74.00 -28.16 Vertical
7323.00 32.38 36.37 11.72 31.89 48.58 74.00 -25.42 Vertical
9764.00 31.57 38.35 14.25 31.62 52.55 74.00 -21.45 Vertical
12205.00 * 74.00 Vertical
14646.00 * 74.00 Vertical
4882.00 42.82 31.85 8.67 32.12 51.22 74.00 -22.78 Horizontal
7323.00 33.94 36.37 11.72 31.89 50.14 74.00 -23.86 Horizontal
9764.00 31.75 38.35 14.25 31.62 52.73 74.00 -21.27 Horizontal
12205.00 * 74.00 Horizontal
14646.00 * 74.00 Horizontal
Average value:
Read Antenna Cable Preamp T Over
Frequency Level Limit Line o N
(MHz2) Level Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polarization
(dBuv) (dB/m) (dB) (dB) (dB)
4882.00 26.27 31.85 8.67 32.12 34.67 54.00 -19.33 Vertical
7323.00 20.37 36.37 11.72 31.89 36.57 54.00 -17.43 Vertical
9764.00 20.29 38.35 14.25 31.62 41.27 54.00 -12.73 Vertical
12205.00 * 54.00 Vertical
14646.00 * 54.00 Vertical
4882.00 31.20 31.85 8.67 32.12 39.60 54.00 -14.40 Horizontal
7323.00 22.60 36.37 11.72 31.89 38.80 54.00 -15.20 Horizontal
9764.00 20.12 38.35 14.25 31.62 41.10 54.00 -12.90 Horizontal
12205.00 * 54.00 Horizontal
14646.00 * 54.00 Horizontal
Remark:

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.
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‘ Test channel: ’ Highest
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r o
(MHz2) Level Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)

4960.00 37.66 31.93 8.73 32.16 46.16 74.00 -27.84 Vertical
7440.00 32.59 36.59 11.79 31.78 49.19 74.00 -24.81 Vertical
9920.00 31.81 38.81 14.38 31.88 53.12 74.00 -20.88 Vertical
12400.00 * 74.00 Vertical
14880.00 * 74.00 Vertical
4960.00 42.28 31.93 8.73 32.16 50.78 74.00 -23.22 Horizontal
7440.00 33.67 36.59 11.79 31.78 50.27 74.00 -23.73 Horizontal
9920.00 31.96 38.81 14.38 31.88 53.27 74.00 -20.73 Horizontal
12400.00 * 74.00 Horizontal
14880.00 * 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
(dBuV) (dB/m) (dB) (dB) (dB)

4960.00 27.14 31.93 8.73 32.16 35.64 54.00 -18.36 Vertical
7440.00 21.10 36.59 11.79 31.78 37.70 54.00 -16.30 Vertical
9920.00 20.24 38.81 14.38 31.88 41.55 54.00 -12.45 Vertical
12400.00 * 54.00 Vertical
14880.00 * 54.00 Vertical
4960.00 31.00 31.93 8.73 32.16 39.50 54.00 -14.50 Horizontal
7440.00 23.40 36.59 11.79 31.78 40.00 54.00 -14.00 Horizontal
9920.00 20.10 38.81 14.38 31.88 41.41 54.00 -12.59 Horizontal
12400.00 * 54.00 Horizontal
14880.00 * 54.00 Horizontal

Remark:

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.
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5 Test Setup Photo

Radiated Emission
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Conducted Emission
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6 EUT Constructional Details
Please refer to report T1880174 01.



