A

[ACCREDITED)

CERTIFICATE 4482001 FCC PART 15.247
RSS-GEN, ISSUE 5, APRIL 2018
RSS-247, ISSUE 2, FEBRUARY 2017
TEST REPORT

Bay Area Compliance

For

DT Research, Inc.

6F, No.1, NingPo E. St. Taipei, Taiwan, 100

FCC ID: YE3801I
IC: 7647A-8011

Report Type: Product Name:
Class II permissive change |Mobile Tablet

Report Number: RDGI81016009-00AA1

Report Date: 2018-11-09

Jerry Zhang - Z AM
EMC Manager )ywy j
Reviewed By:

Test Laboratory: Bay Area Compliance Laboratories Corp. (Dongguan)
No.69 Pulongcun, Puxinhu Industry Area,
Tangxia, Dongguan, Guangdong, China
Tel: +86-769-86858888
Fax: +86-769-86858891
www.baclcorp.com.cn

Note: This test report is prepared for the customer shown above and for the device described herein. It may not be duplicated or
used in part without prior written consent from Bay Area Compliance Laboratories Corp. (Dongguan). This report must not be
used by the customer to claim product certification, approval, or endorsement by A2LA* or any agency of the Federal
Government. * This report may contain data that are not covered by the A2LA accreditation and are marked with an asterisk “*”.

Labs Corp.




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG181016009-00AA1

TABLE OF CONTENTS
GENERAL INFORMATION 3
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ..ccvtiiiiiiiiieiieieciecieeie sttt sttt 3
(0] 23 2004 ¥ 174 SRR 3
TEST METHODOLOGY ...uvveeietieeeieuteeeeiueeeeeiueeeeeteesesseessessesesssstessssssssassesssssssesasassesasssesssssesssssesesssessesssssesssesessssesssnssesesnns 3
MEASUREMENT UNCERTAINTY ...eieitiiiittiteeeeeeeitreeeeeeeiesseeeeeesaissesesesesosssssssessssssssessssssssssssessssssssssssssssssssssssssssosssssesenns 4
[0 2 A SN 1 5) 5 1 PPN 4
SYSTEM TEST CONFIGURATION 5
DESCRIPTION OF TEST CONFIGURATION .....cceiiuvvtieeeieiirereeeeeieiitreeeeeeesisreeeeeessisssseeeesesoisssesesesesssssseseesmsssssssssesnssssssseens 5
EUT EXERCISE SOFTWARE ....uutvviiiiiiiiittieeieeeeeiteeteeeeeesateeeeeeseesaaessessessssasseeessasstsssesessssssssssssssssasssesessasssssesesssssraseeesenns 6
EQUIPMENT MODIFICATIONS .....uvttiiiueteeiteeeeetteeeesteeseeueseessseessesssesesseessnsesesasassesssssessssesesassesesnsesessssssessssssssnsesssssssessnns 6
LOCAL SUPPORT EQUIPMENT LIST AND DETAILLS ....ocooiviiieitieeeetieeeetreeeeeteeeeeteeeeeetaeeeeveeeeetveeeensseseessesensseesensseseeseesenes 6
SUPPORT CABLE LIST AND DETAILS ....cooeiittttieieeieieeeie e e eeeitteeee e e eeeeaeeeeeeeeenssaeeseeseessssesssssesassseeeessassseeseeeseenssareeeessanens 6
BLOCK DIAGRAM OF TEST SETUP ....cutvvtiiiieieiireeeeeeeeitteeeeeeeeitseeeeeseeiassseseeesesstsseeeessssissssseseeesssssssesesssssssssesessssreeseens 7
SUMMARY OF TEST RESULTS 8
FCC §15.247 (i) , §1.1310, §2.1091& RSS-102 §4- MAXIMUM PERMISSIBLE EXPOSURE (MPE) .........ccccveueeeee 9
APPLICABLE STANDARD .....ooittttiietiieittieeeeeeeeisteeeeeseesssaaeeeseeseasaaeseeesestasaeseeessasatsseeeessasssseseeseassrasssesessassassssesaesnraseeesanns 9
FCC §15.203 & RSS-GEN CLAUSE 6.8 - ANTENNA REQUIREMENT 12
APPLICABLE STANDARD .....ccottuvttiteeieeiitereeeeeeeiitseeeeeeeeeissreeeseseesresseeseesisssesssesasssssseesessisssssesesesssssesessenssrsseessnssseseees 12
ANTENNA INFORMATION AND CONNECTOR CONSTRUCTION........0eeeiiureeeireeeenrreeeitreeeiiseeeesseeeesssesessseseeseeessssesesnsens 13
FCC §15.207 (a) & RSS-GEN CLAUSE 8.8 — AC LINE CONDUCTED EMISSIONS 14
APPLICABLE STANDARD .....coitttttiteeieeitteeeeeeeeeteeeeeeeeesisereeeessesateeseeseassseesseseassasrseeessessstssseeesessesreeesseassrreseessensreseeeas 14
BUT SETUP ...ttt ettt ettt e e e ettt e e e e e e atba e e e e eeeeataaaaeeeeeeatasaaeeeesaastsaaeeeeeesbsaseeeeeenaseseeeeeenstreseeeas 14
EMI TEST RECEIVER SETUP.....uuvtiiiiiiiittteieeeeeeeteeeeeeeeeeaaeeeeesseestateesssessssasesseseesaassseesssssssssesssessssseeeessesssasseessssnreeseees 14
TEST PROCEDURE ......uutvviiiiiiiiitiieieeeeeeiiteeeeeeeeeetreeeeeeeeeseseeeeeseetraseeeseessssesseeeesisssseeesesassseseeseeessssesessensrreseeesannsreseeens 14
CORRECTED AMPLITUDE & MARGIN CALCULATION ......cooiuviiiiieeeeiteeeeeiteeeeiiseeeeesreeeeiseeeessseeesisseseeiseesensseeseisseeesseeeens 15
TEST EQUIPMENT LIST AND DETAILS .....coioutiiiiitieeiteeeeieteeeeeteeeeeteeeeeseeeesateessnsseseesssssssssessnssessesesssassssesnssssssssessssnnees 15
TEST DATA ...ttt e e ettt e e e et b e e e e e e e taaaeeeesettraaeeeaeaasaraseeeeeastssaeeeeesaasssaaeeeeasssssseeeeessssaeeeeesassreseeens 15
FCC §15.209, §15.205 & §15.247(d) & RSS-247 CLAUSE 5.5,RSS -GEN CLAUSE 8.10- SPURIOUS
EMISSIONS 18
APPLICABLE STANDARD .....ccotttvttieeeieiiitteeeeeeeeiisreeeeeeeeiissreseeeseetresseeseesisssesssesesstsssseesessissssesssemssssesesseesssrsseessnnsseseees 18
DL O ) =i 6 ) ST 18
EMI TEST RECEIVER & SPECTRUM ANALYZER SETUP ....ccccoiiiuurtieeeieiiitreeeeeeeeiireeeeeeeeissreseseeesssresesesessisssesesesssssseseees 19
TEST PROCEDURE .....uuuvitiiiiiiiiteeiee e e eeettee et e e e eeeaaee e e e eeeeaaaeeeeeseeesaaaeeeesessasaaeeseessassasaeeeeesaassasseesseessesaseeessnssesesesssnnsreeseeeas 19
TEST EQUIPMENT LIST AND DETAILS....cuviiiiiiitieiieeeeeeteeee e e eeetaree e e e eeetaaeeeeeeeeaaeeeeeeseetaseesesesenssseeesseesssseseseeesnssrreeeeeas 20
CORRECTED AMPLITUDE & MARGIN CALCULATION ......cooiuviiiireeeeiteeeeeiteeeeiireeeeesreeeeiseeeesseeeesissesesiseesesssseeeissesesseeeens 20
0 2 A D NG NSRS 20
FCC §15.247(b) (1) - PEAK OUTPUT POWER MEASUREMENT 26
APPLICABLE STANDARD .....ccotiuuttiteeieiiitereeeeeeeiitreeeeeeeeiissseeeeeseetsesseeseesisssesssesesssssseesesstssssesssemssssesessenssssseessnnsseseees 26
TEST PROCEDURE .....uutttviiiiiiiieeeiee e eeeettee et e e e eeeaaeeeeeeeeeeaaeeeeeesseesaaaseeeseaaasaaeeeeeseassasaeeeessasssasseessesssesseeeessnsssaeseessensseeseeeas 26
TEST EQUIPMENT LIST AND DETAILS....ceviiiiiiitiieiieeeeeteeee e e e eeetteee e e e eeeiaaeeeeeeeeaaseeeeeseesseseeaeseeessssssseseeessseresesesnssrreeeeeas 26
TEST DATA .ot e e et e e et e et e e et e e eae e e eetbeeeetaeeeeateeeeeaseaeetseeeentseeetseseentaeeeenrseeetreeennnreas 26
FCC §15.247(d) & RSS-247 CLAUSE 5.5- BAND EDGES TESTING 28
APPLICABLE STANDARD .....coituutttiieeieiitteeee e e e eeesteeeeeeeeeeaeeeeeesseestaeeeeeseasaasessessaasasaeeesssassssseessesssesseesessasssesseessansreeseeeas 28
TEST PROCEDURE ......uutvvviiiiiiiitiieieeeeeeiteeeeeeeeeeteeeeeeeeeessseeeseseeasaseeeseesssresseeeesitsaseeesesastssseeeeessssseseseensrreseeeennnsreseeenn 28
TEST EQUIPMENT LIST AND DETAILS.....ciiiiiiiitieiieeeeeeiteeee e e eeestteeeeeeeesiateeeeessssaaseeessessasssesesssassssssessssssseesesesssnssreeseees 29
0 2 A D NG N RSP 29

Page 2 of 31




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG181016009-00AA1

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

EUT Name: | Mobile Tablet
EUT Model: | DT301A
FCCID: | YE38011
IC: | 7647A-8011
Rated Input Voltage: | DC 11.4V from battery or DC 19V from Adapter

Model: | A11-065N1A
A GETLT? Input: | 100-240V~1.7A, 50/60Hz
Information
Output: | DC 19V, 3.42A 65W

External Dimension: | Length (28.5cm)*Width (20cm)*High (5.4cm)
Serial Number: | 181016009

EUT Received Date: | 2018.10.18

Objective

This report is prepared on behalf of DT Research, Inc. in accordance with Part 2, Subpart J, Part 15,
Subparts A and C of the Federal Communications Commission’s rules and RSS-247, Issue 2, February
2017, RSS-Gen, Issue 5, April 2018 of the Innovation, Science and Economic Development Canada.

The tests were performed in order to determine the EUT compliance with FCC Rules Part 15, Subpart C,
and section 15.203, 15.205, 15.207, 15.209 and 15.247 rules and RSS-247, Issue 2, February 2017, RSS-
Gen, Issue 5, April 2018 of the Innovation, Science and Economic Development Canada.

This is a class II permissive change application based on the Long range hopping transmitter WIT2410G
module (module FCC ID: HSW-2410G, IC: 4492A-2410G) have a class II permissive change of
hardware, which certified on 2018-02-07. The detail changes for the module please refer to the related
documents for the module class II permissive change application

The changes will affect the RF exposure, AC Line Conducted Emissions, Conducted Output power, Band
Edges, Spurious Emissions, and we will update the related test data.

Test Methodology

All measurements detailed in this test report were performed in accordance with ANSI C63.10-2013
“American National Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices”
and KDB 558074 D01 15.247 Meas Guidance v05. And RSS-247, Issue 2, February 2017, RSS-Gen,
Issue 5, April 2018 of the Innovation, Science and Economic Development Canada.

All emissions measurement was performed and Bay Area Compliance Laboratories Corp. (Dongguan).
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG181016009-00AA1

Measurement Uncertainty

Parameter Measurement Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.61dB

Unwanted Emissions, radiated

30M~200MHz: 4.55 dB,200M~1GHz: 5.92 dB,1G~6GHz: 4.98 dB,
6G~18GHz: 5.89 dB,18G~26.5G:5.47 dB,26.5G~40G:5.63 dB

Unwanted Emissions, conducted +1.5dB
Temperature +1°C
Humidity +5%
DC and low frequency voltages +0.4%
Duty Cycle 1%
AC Power Lines Conducted
Emission 3.12 dB (150 kHz to 30 MHz)
Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located
on the No.69 Pulongcun, Puxinhu Industry Area, Tangxia, Dongguan, Guangdong, China.

The test site has been approved by the FCC under the KDB 974614 D01 and is listed in the FCC Public
Access Link (PAL) database, FCC Registration No. : 897218, the FCC Designation No. : CN1220.

The test site has been registered with ISED Canada under ISED Canada Registration Number 3062D.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG181016009-00AA1

SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in engineering mode.

The device have a Bluetooth transmitter with BDR(GFSK), EDR(/4-DQPSK&8DPSK) and a long range

hopping transmitter(FSK).

The long range hopping transmitter employs 76 channels as below table:

Channel | Frequency | Channel | Frequency [ Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)

0 2401.683 19 2419.185 38 2436.693 57 2454.201
1 2402.607 20 2420.107 39 2437.613 58 2455.121
2 2403.525 21 2421.029 40 2438.535 59 2456.041
3 2404.445 22 2421.949 41 2439.455 60 2456.963
4 2405.367 23 2422.869 42 2440.379 61 2457.887
5 2406.287 24 2423.789 43 2441.301 62 2458.808
6 2407.209 25 2424.713 44 2442.223 63 2459.73

7 2408.129 26 2425.633 45 2443.143 64 2460.652
8 2409.055 27 2426.557 46 2444.065 65 2461.572
9 2409.973 28 2427.477 47 2444985 66 2462.492
10 2410.893 29 2428.399 48 2445.905 67 2463.414
11 2411.817 30 2429.321 49 2446.827 68 2464.336
12 2412.737 31 2430.245 50 2447.749 69 2465.256
13 2413.659 32 2431.165 51 2448.669 70 2466.178
14 2414.579 33 2432.085 52 2449.591 71 2467.100
15 2415.499 34 2433.007 53 2450.515 72 2468.020
16 2416.419 35 2433.927 54 2451.435 73 2468.944
17 2417.341 36 2434.847 55 2452.355 74 2469.866
18 2418.263 37 2435.771 56 2453.279 75 2470.788

Channel 0, 37 and channel 75 were tested.

Page 5 of 31




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG181016009-00AA1

EUT Exercise Software

And the software ' wincom.exe' was use for long range hopping transmitter test, which was provided by
manufacturer. The maximum power level was configured by the software as below table:

Test Software .
. wincom.exe
Version
Test Frequency 2401.683 MHz 2435.771 MHz 2470.788 MHz
Power Level Setting 9 9 9
Equipment Modifications
No modification was made to the EUT.
Local Support Equipment List and Details
Manufacturer Description Model Serial Number
Keenion Earphone KDM-911 6951812200215
TOSHIBA HDD DTP105 247BSYVUSRES
Support Cable List and Details
CaPle. Shielding Ferrite Core Length From Port To
Description Type (m)
Earphone Cable No No 1.26 Earphone
USB Cable yes No 1.0 HDD
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG181016009-00AA1

Block Diagram of Test Setup
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Hard ‘
disk «10cm~| EUT |<10cmq{ Adapter
=
=
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Non-Conductive Table 80
c¢m above Ground Plane Earphone
1.5 Meter -
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|
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG181016009-00AA1

SUMMARY OF TEST RESULTS

Rules Description of Test Result
FCC §15.247 (1) & §1.1310 &
§2.1091 Maximum Permissable Exposure (MPE) Compliance™°*
RSS-102 Clause 4
RSSlfg](Einl ééﬂié 6.8 Antenna Requirement Compliance
Rgsc- %iisézlgzs(:)é ] Conducted Emissions Compliance
FCC§15.205, §15.209,
Rng- g 4§712.12a ‘igd;’ 5 Spurious Emissions Compliance
RSS-Gen Clause 8.10
FCC §15.247 (a)(1),
RSS-247 Clause 5.1 b) Emission Bandwidth Compliance*
RSS-Gen Clause 6.7
Rgggf; %12:1;(:)5( 11)’b) Channel Separation Test Compliance*
Egggffé; (ss)é 15) (11135 Time of Occupancy (Dwell Time) Compliance*
ggggffé; (1?5)6(: 15) (11125 Quantity of hopping channel Test Compliance*
Rgggg;SCZI:Zs(S)S( Q’b) Peak Output Power Measurement Compliance
RSFS(E §4§71 5Clz:{17s(ed§ 5 Band Edges Compliance

Note: the Long Range Hopping Transmitter was not for potable use, it is used for distance measurement when
fixed in the holder. Please refer to the use manual for detailly.

Compliance*: The Class II permissive change Application have not effected the result.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG181016009-00AA1

FCC §15.247 (i) , §1.1310 , §2.1091& RSS-102 §4- MAXIMUM PERMISSIBLE
EXPOSURE (MPE)

Applicable Standard

According to subpart 15.247(i)and subpart §1.1310, systems operating under the provisions of this section
shall be operated in a manner that ensures that the public is not exposed to radio frequency energy level in
excess of the Commission’s guidelines.

Limits for Maximum Permissible Exposure (MPE) (§1.1310, §2.1091)

(B) Limits for General Population/Uncontrolled Exposure

Frequency Range Electric Field Magnetic Field Power Density Averaging Time
(MHz) Strength (V/m) Strength (A/m) (mW/cmz) (minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/1%) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

f = frequency in MHz; * = Plane-wave equivalent power density;

According to §1.1310 and §2.1091 RF exposure is calculated.

According to RSS-102 § 4Table 4, RF Field Strength Limits for Devices Used by the General Public
(Uncontrolled Environment)

Table 4: RF Field Strength Limits for Devices Used by the General Public

{(Uncontrolled Environment)

Frequency Range | FElectric Field | Magnetic Field | Power Density |Reference Period
(MHz) {(V/m rms) {(A'm rms) {(W/m") (minutes)
0.003-10°" 33 90 - Instantaneous®
0.1-10 - 0.73/ f - GH*
1.1-10 87/ - - G
10-20 27.46 0.0728 2 6
20-48 58.07/ f °F 0.1540/ f " 8.944/ %7 6
48-300 22.06 0.05852 1.291 6
300-6000 3.142 £ °F7 1 0.008335 7% | 0.026197°% 6
6000-15000 61.4 0.163 10 6
15000-150000 61.4 0.163 10 616000/ f -
150000-300000 0.158 f*° 4212107 7% | 667x107f 616000/ f -
Note: f is frequency in MHz.
*Based on nerve stimulation (INS).
** Based on specific absorption rate (SAR).
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG181016009-00AA1

Calculation Formula:

Prediction of power density at the distance of the applicable MPE limit:

S = PG/4nR? = power density (in appropriate units, e.g. mW/cm?);

P = power input to the antenna (in appropriate units, e.g., mW);

G = power gain of the antenna in the direction of interest relative to an isotropic radiator, the power gain
factor, is normally numeric gain;

R = distance to the center of radiation of the antenna (appropriate units, e.g., cm);

For simultaneously transmit system, the calculated power density should comply with:

Calculated Data:

For Mobile Use Condition:

Antenna Gain Tune-up Power ) Power Density MPE Limit Ratio(Si/Siimit;)
Frequency Evaluation RSS-
Mode MHz) | @Bi) | (umeric) | @Bm) | mw) | "5 | mwremd) | vy | FCC | 102 | pec | BSS
(cm) (mW/em?) , 102
(W/m°)
2402-
Bluetooth o 3 2.00 6 | 398 20 0.00 0.02 1.0 535 | 0.002 | 0.003
Long Range | 2401.683-
o e s | 164 | 146 17 | s0.12 20 0.01 0.15 1.0 535 | 0.015 | 0.027
WLAN 2412
24GHz aea | 14| 138 20 | 100.00 20 0.03 027 1.0 537 | 0027 | 0.051
Main Chain
WLAN 2412-
24GHz i 3 2.00 20 | 100.00 20 0.04 0.40 1.0 537 | 0.040 | 0.074
Aux Chain
WLAR 1 s150-
SGHoMain | Lo | 498 | 315 | 148 | 3020 20 0.02 0.19 1.0 9.05 | 0.019 | 0.021
Chain
WLAN 5150-
5GHz Yeso | 498 | 315 | 143 | 3020 20 0.02 0.19 1.0 9.05 | 0.019 | 0.021
AuxChain
CDMA 850 | 824-849 | 04 | 1.10 24 | 251.19 20 0.05 0.55 0.55 258 | 0.100 | 0.213
CDMA1900 11895100' 4 251 24 | 251.19 20 0.13 126 1.0 448 | 0.126 | 0.281
WCDMA | 1850- 4 251 23 | 199.53 20 0.10 1.00 1.0 448 | 0.100 | 0223
Band 2 1910
“}’3?2(?45”‘ 824-849 | 04 | 1.10 23 | 19953 20 0.04 0.44 0.55 258 | 0.079 | 0.169
1850-
LTEBand2 | o 4 251 | 239 | 24547 20 0.12 123 1.0 448 | 0123 | 0274
LTE Band 4 11771505' 3 200 | 248 |302.00 20 0.12 120 1.0 424 | 0120 | 0.283
LTE Band5 | 824-849 | 04 | 1.10 | 244 | 27542 20 0.06 0.60 0.55 258 | 0.109 | 0.233
LTEI’;a“d 777787 | <03 | 093 | 241 | 257.04 20 0.05 048 | 0518 | 247 | 0092|0193
LTEI sand 704716 | -3.6 | 044 24 | 251.19 20 0.02 0.22 0.47 231 | 0047 | 0.094
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG181016009-00AA1

The WLAN or Bluetooth and LTE, Long range transmitter can transmit simultaneously:
WLAN 2.4G band and 5G band can't transmit simultaneously
WLAN and Bluetooth can’t transmit simultaneously

For FCC:

S

i Y
i 31

imit,§
:SWLAN Main Chain—2.4/slimit— WLAN Main Chain-2.4 + SWLAN Aux Chain—2.4/slimit- WLAN Aux Chain-2.4 + Slong/slimit—long +
SCDMAI’QOO/Slimit-CDMAl‘)OO

=0.027+0.04+0.015+0.126
=0.208
<1.0

For RSS-102:

=SWLAN Main Chain-2.4/Slimit- WLAN Main Chain-2.4 T SWLAN Aux Chain-2.4/Stimit- WLAN Aux Chain-2.4 T Siong/Stimit-long T SLTE Band
4/ slimit—LTE Band 4

=0.051+0.074+0.027+0.283
=0.435
<1.0

Result: Compliance, The device meets MPE requirement for Devices Used by the General Public
(Uncontrolled Environment) at distance >20 cm.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG181016009-00AA1

FCC §15.203 & RSS-GEN CLAUSE 6.8 - ANTENNA REQUIREMENT

Applicable Standard

According to FCC § 15.203, an intentional radiator shall be designed to ensure that no antenna other than
that furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this Section. 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.

According to RSS-Gen §6.8, The applicant for equipment certification shall provide a list of all antenna
types that may be used with the transmitter, where applicable (i.e. for transmitters with detachable
antenna), indicating the maximum permissible antenna gain (in dBi) and the required impedance for each
antenna. The test report shall demonstrate the compliance of the transmitter with the limit for maximum
equivalent isotropically radiated power (e.i.r.p.) specified in the applicable RSS, when the transmitter is
equipped with any antenna type, selected from this list.

For expediting the testing, measurements may be performed using only the antenna with highest gain of
each combination of transmitter and antenna type, with the transmitter output power set at the maximum
level. However, the transmitter shall comply with the applicable requirements under all operational
conditions and when in combination with any type of antenna from the list provided in the test report (and
in the notice to be included in the user manual, provided below).

When measurements at the antenna port are used to determine the RF output power, the effective gain of
the device’s antenna shall be stated, based on a measurement or on data from the antenna’s manufacturer.

The test report shall state the RF power, output power setting and spurious emission measurements with
each antenna type that is used with the transmitter being tested.

For licence-exempt equipment with detachable antennas, the user manual shall also contain the following
notice in a conspicuous location:

This radio transmitter [enter the device’s ISED certification number] has been approved by
Innovation, Science and Economic Development Canada to operate with the antenna types
listed below, with the maximum permissible gain indicated. Antenna types not included in this
list that have a gain areater than the maximum gain indicated for any type listed are strictly
prohibited for use with this device.

Immediately following the above notice, the manufacturer shall provide a list of all antenna types which
can be used with the transmitter, indicating the maximum permissible antenna gain (in dBi) and the
required impedance for each antenna type.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG181016009-00AA1

Antenna Information And Connector Construction

The EUT has one external antenna with RP-SMA connector for Long Range Hopping Transmitter, the
antenna gain is 1.64dBi, all of them fulfill the requirement of this section. Please refer to the EUT photos.

input impedance

Antenna Gain

Antenna Antenna Type Connector Type (Ohm) /Frequency
I%ong Range Dipole RP-SMA 50 1.64 dBi/2.4GHz
ransmitter

Result: Compliance.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG181016009-00AA1

FCC §15.207 (a) & RSS-GEN CLAUSE 8.8 — AC LINE CONDUCTED
EMISSIONS

Applicable Standard
FCC§15.207(a), RSS-GEN CLAUSE 8.8.

EUT Setup
- Vertical Reference
Ground Flane /TestReceiver
L
= 401:1:[1___
EUT M oo QaQ
o @ o0
I
80cm
sy P
b 1 » Ll
N
"
Bonded to Horizontal Horizontal Reference
Ground Plane Ground Plane

Note: 1. Support units were connected to second LISH.
2. Both of LISNs {AMN) 80 cm from EUT and at the least 80 cm
from other units and other metal planes support units.

The setup of EUT is according with per ANSI C63.10-2013 measurement procedure. The specification
used was with the FCC Part 15.207 and RSS-Gen limits.

The spacing between the peripherals was 10 cm.

The adapter was connected to the main LISN with a 120 V/60 Hz AC power source.

EMI Test Receiver Setup
The EMI test receiver was set to investigate the spectrum from 150 kHz to 30 MHz.

During the conducted emission test, the EMI test receiver was set with the following configurations:

Frequency Range IF B/'W

150 kHz — 30 MHz 9 kHz

Test Procedure
During the conducted emission test, the adapter was connected to the outlet of the first LISN.
Maximizing procedure was performed on the six (6) highest emissions of the EUT.

All data was recorded in the Quasi-peak and average detection mode.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG181016009-00AA1

Corrected Amplitude & Margin Calculation

The basic equation is as follows:

Vc= Vg +Ac+ VDF

Herein,

V¢: corrected voltage amplitude
Vr: reading voltage amplitude
A.: attenuation caused by cable loss

VDF: voltage division factor of AMN or ISN

The “Margin” column of the following data tables indicates the degree of compliance within the
applicable limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation
for margin calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Equipment List and Details

Manufacturer Description Model Ni‘:lil?:r Cali;):?etion C];‘:li:li;;it(;n
R&S EMI Test Receiver ESCS 30 830245/006 2017-12-11 2018-12-11
Unknown Coaxial Cable C-NINJ-50 C-0200-01 2018-09-05 | 2019-09-05
R&S Test Software EMC32 Version8.53.0 N/A N/A
R&S Two-line V-network ENV 216 101614 2017-12-08 | 2018-12-08

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 28.4°C
Relative Humidity: 48 %
ATM Pressure: 100.2 kPa

The testing was performed by Lily Xie on 2018-10-25.
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Test Mode: Transmitting

AC120V, 60 Hz, Line:

80

70

60

Quasi-Peak Limit

g 5017 ¢ “
2 40T
g 30T

20T

101

0 t t t ——— t t t t ——— t t i

150k 300 400 500 800 1M 2M  3M 4M 5M 6 8 10M 20M  30M

Frequency in Hz
Frequency QuasiPeak Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpv) (kHz) (dB) (dB) (dBpv)
0.159873 54.2 9.000 L1 11.0 11.3 65.5 Compliance
0.167702 57.6 9.000 L1 10.9 7.5 65.1 Compliance
0.178741 56.3 9.000 L1 10.8 8.2 64.5 Compliance
0.192030 483 9.000 L1 10.7 15.6 63.9 Compliance
0.221645 473 9.000 L1 10.5 15.5 62.8 Compliance
0.249785 44.0 9.000 L1 10.3 17.8 61.8 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpv) (kHz) (dB) (dB) (dBpv)

0.161152 41.6 9.000 L1 11.0 13.8 554 Compliance
0.166371 42.2 9.000 L1 11.0 12.9 55.1 Compliance
0.181612 38.0 9.000 L1 10.8 16.4 54.4 Compliance
0.184529 39.0 9.000 L1 10.8 15.3 543 Compliance
0.192030 31.5 9.000 L1 10.7 22.4 53.9 Compliance
18.757459 30.9 9.000 L1 10.0 19.1 50.0 Compliance
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AC120V, 60 Hz, Neutral:
80
70
60 I Quasi-Peak Limit
5 50 :Q‘
2 407 &
% 30
20
1
0+— ; ; ———t ; ———t——+—+ t i
150k 300 400 500 800 1M 2M  3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
B | Camevy | s | e | dny | | gy | Commen
0.151200 57.6 9.000 N 11.1 83 65.9 Compliance
0.171759 46.1 9.000 N 10.9 18.8 64.9 Compliance
0.177322 51.0 9.000 N 10.8 13.6 64.6 Compliance
0.198249 493 9.000 N 10.6 14.4 63.7 Compliance
0.227007 44.0 9.000 N 10.4 18.6 62.6 Compliance
0.236234 38.7 9.000 N 10.4 23.5 62.2 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpv) (kHz) (dB) (dB) (dBpv)
0.150000 42.0 9.000 N 11.2 14.0 56.0 Compliance
0.180171 35.6 9.000 N 10.8 18.9 54.5 Compliance
0.193566 32.1 9.000 N 10.7 21.8 53.9 Compliance
0.198249 324 9.000 N 10.6 21.3 53.7 Compliance
0.245835 19.6 9.000 N 10.3 323 51.9 Compliance
18.169036 27.4 9.000 N 10.0 22.6 50.0 Compliance
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FCC §15.209, §15.205 & §15.247(d) & RSS-247 CLAUSE 5.5,RSS -GEN
CLAUSE 8.10- SPURIOUS EMISSIONS

Applicable Standard
FCC §15.247 (d); §15.209; §15.205; RSS-247 Clause 5.5, RSS-GEN Clause 8.10

EUT Setup

Below 1GHz:

Ant. Tow 1dm
Yariahle
EUT& = 3m - /

Support Units
——

Turn Table

03m | e

Ground Plane

Test Rncaivegl:
\\
\\ I
- o ooa
© o9 ey
Above 1GHz:
Amt. Tow 14
EUT& °'\ Lam
SuppurlUnil’.a:" . /_, ariahle
\ = dm. -] £ F

_Turn Table -¢—r‘1’
I —

1'E'm[ | | ... AAAAAAAAAAAAAL "=

1

Ground Plane

Text Hece ver

#

gl =+ I ]
R R R

The radiated emission below 1GHz tests were performed in the 3 meters chamber test site A, above 1GHz
tests were performed in the 3 meters chamber test site B, using the setup accordance with the ANSI
C63.10-2013. The specification used was the FCC 15.209, and FCC 15.247 and the RSS-247 Clause 5.5,
RSS-GEN Clause 8.10 limits.
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The external I/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the
middle.

The spacing between the peripherals was 10 cm.

EMI Test Receiver & Spectrum Analyzer Setup
The system was investigated from 30 MHz to 25 GHz.

During the radiated emission test, the EMI test receiver & Spectrum Analyzer Setup were set with the
following configurations:

Frequency Range RBW Video B/'W IF B/W Measurement
30 MHz - 1000 MHz 120 kHz 300 kHz 120 kHz QP
1IMHz 3 MHz / PK
Above 1 GHz
IMHz 10 Hz / AV

Test Procedure

Maximizing procedure was performed on the highest emissions to ensure that the EUT complied with all
installation combinations.

Data was recorded in Quasi-peak detection mode for frequency range of 30 MHz - 1 GHz, peak and
average detection modes for frequencies above 1 GHz.
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Test Equipment List and Details

e Serial Calibration | Calibration

Manufacturer Description Model Number Date Due Date
R&S EMI Test Receiver ESCI 100224 2017-12-11 | 2018-12-11

Farad Test Software EZ-EMC V1.14.2 N/A N/A
Sunol Sciences Antenna JB3 A060611-1 2017-11-10 | 2020-11-10
Unknown Coaxial Cable C-NJINJ-50 C-0400-01 2018-09-05 | 2019-09-05
Unknown Coaxial Cable C-NJNJ-50 C-0075-01 2018-09-05 | 2019-09-05
Unknown Coaxial Cable C-NJNJ-50 C-1000-01 2018-09-05 | 2019-09-05
HP Amplifier 8447D 2727A05902 2018-09-05 | 2019-09-05
Agilent Spectrum Analyzer E4440A SG43360054 | 2018-01-04 | 2019-01-04
ETS-Lindgren Horn Antenna 3115 000 527 35 2016-01-05 | 2019-01-04
Ducommun 1007726-01

Technolagies Horn Antenna ARH-4223-02 1304 2016-11-18 | 2019-11-18
MITEQ Amplifier AFSDOOIOIS00 1 2001271 | 2018-09-05 | 2019-09-05
Quinstar Amplifier QLW-18405536-JO | 15964001001 | 2018-06-27 | 2019-06-27
Unknown Coaxial Cable C-SJSJ-50 C-0800-01 2018-09-05 | 2019-09-05
Unknown Coaxial Cable C-2.4]2.4J-50 C-0700-02 2018-06-27 | 2019-06-27
E-Microwave | Band-stop Filters | OBoF '2420'2483'5' OE01601525 | 2018-06-16 | 2019-06-16
Micro-tronics High Pass Filter HPM50111 S/N-G217 2018-06-16 | 2019-06-16

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Loss, and subtracting the
Amplifier Gain from the Meter Reading. The basic equation is as follows:

Corrected Amplitude = Meter Reading + Antenna Factor + Cable Loss - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation for margin

calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Data

Environmental Conditions

Temperature: 25.4~26.7°C
Relative Humidity: 39~40 %
ATM Pressure: 100.4~100.6 kPa

* The testing was performed by Vern Shen and Blake Yang from 2018-10-20 to 2018-10-26.
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Test Mode: Transmitting

1) 30MHz-1GHz ((Long Range Hopping Transmitter with High channel was the worst)

Horizontal:

80.0

dBu¥/m

30

-20

N

Limit1:
Margin:

—

WM

30.000

127.00 22400

321.00 418.00

515.00

612.00

709.00

806.00

1000.00 MH=z

preency | Neeshe [ | Ceon TSt b [ starem
(MHz) ( dBuV)g (dB/m) ( dBu‘E’/'m y | (@Buv/m) (dB)
30.0000 24.34 QP 1.76 26.10 40.00 13.90
133.7900 29.85 QP -5.05 24.80 43.50 18.70
195.8700 30.90 QP -6.60 24.30 43.50 19.20
361.7400 26.09 QP 279 23.30 46.00 22.70
750.7100 25.81 QP 3.69 29.50 46.00 16.50
971.8700 9.10 QP 23.00 32.10 54.00 21.90
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Vertical:
800 dBu¥/m
Limit1: —_—
Margin:

30

-20

30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Frequency Receiver Correction Cord. Limit Margin
Reading Detector Factor Amp.
(Litzr) (dBpv) (dB/m) @BpVim) | (@BrV/m) (G5
30.0000 26.14 QP 1.76 27.90 40.00 12.10
65.8900 35.87 QP -11.57 24.30 40.00 15.70
159.9800 29.65 QP -5.85 23.80 43.50 19.70
207.5100 30.45 QP -7.25 23.20 43.50 20.30
675.0500 27.49 QP 2.51 30.00 46.00 16.00
879.7200 36.76 QP -4.26 32.50 46.00 13.50
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2)1GHz-25GHz:

Receiver Rx Antenna Cable | Amplifier | Corrected . .
Frequency : q : Limit Margin
(MHz) Reading Detector Polar | Factor loss Gain Amplitude (dBuV/m) (dB)
(dBpv) (H/V) | (dB/m) | (dB) (dB) (dBpV/m)
Low Channel: 2401.683 MHz
2401.68 68.63 PK H 28.10 1.80 0.00 98.53 N/A N/A
2401.68 67.24 AV H 28.10 1.80 0.00 97.14 N/A N/A
2401.68 78.94 PK \ 28.10 1.80 0.00 108.84 N/A N/A
2401.68 77.59 AV \Y% 28.10 1.80 0.00 107.49 N/A N/A
2390.00 26.16 PK \Y 28.08 1.80 0.00 56.04 74.00 17.96
2390.00 13.04 AV \Y 28.08 1.80 0.00 42.92 54.00 11.08
4803.37 47.52 PK \Y 3291 3.16 37.20 46.39 74.00 27.61
4803.37 35.82 AV \Y 3291 3.16 37.20 34.69 54.00 19.31
7205.05 53.65 PK \Y 35.73 4.82 37.23 56.97 74.00 17.03
7205.05 45.36 AV \ 35.73 4.82 37.23 48.68 54.00 5.32
Middle Channel: 2435.771 MHz
2435.77 69.53 PK H 28.17 1.82 0.00 99.52 N/A N/A
2435.77 68.12 AV H 28.17 1.82 0.00 98.11 N/A N/A
2435.77 79.92 PK \Y 28.17 1.82 0.00 109.91 N/A N/A
2435.77 78.41 AV \Y 28.17 1.82 0.00 108.40 N/A N/A
4871.54 46.73 PK \Y 33.04 3.26 37.21 45.82 74.00 28.18
4871.54 35.25 AV \Y 33.04 3.26 37.21 34.34 54.00 19.66
7307.31 53.41 PK \Y 36.00 4.65 37.36 56.70 74.00 17.30
7307.31 44.87 AV \Y 36.00 4.65 37.36 48.16 54.00 5.84
High Channel: 2470.788 MHz

2470.79 70.42 PK H 28.24 1.84 0.00 100.50 N/A N/A
2470.79 69.04 AV H 28.24 1.84 0.00 99.12 N/A N/A
2470.79 81.53 PK \Y 28.24 1.84 0.00 111.61 N/A N/A
2470.79 80.15 AV \Y 28.24 1.84 0.00 110.23 N/A N/A
2483.50 26.58 PK \Y 28.27 1.84 0.00 56.69 74.00 17.31
2483.50 14.36 AV \Y 28.27 1.84 0.00 44.47 54.00 9.53
4941.58 46.35 PK \Y 33.18 3.25 37.23 45.55 74.00 28.45
4941.58 35.46 AV \Y% 33.18 3.25 37.23 34.66 54.00 19.34
7412.36 52.46 PK \Y 36.27 4.46 37.49 55.70 74.00 18.30
7412.36 43.73 AV \Y% 36.27 4.46 37.49 46.97 54.00 7.03
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Horizontal

Fundamental
Test with Band
Rejection Filter

Worst plots (Low channel)

100.0 dBu¥/m
Limit1: —_
Limit2: —_—
50 1
Bttty A AN il ot
0.0
1000.000 1500.00 2000.00 2500.00 3000.00 3500.00 4000.00 4500.00 5000.00 6000.00 MHz
1000 dBu¥/m
Limit1: —_
Limit2: —_—
3
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1 - [ b
i} M w 3
0.0
6000.000 7200.00 8400.00 9600.00 10800.00 12000.00 13200.00 14400.00 15600.00 18000.00 MHz
100.0 dBu¥/m
Limit1: —
Limit2: —_—

50

22900.00 23600.00

25000.00 MHz
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18000.00018700.00  19400.00

Vertical
100.0 dBu¥/m
Limit1: —_
Limit2: _
Fundamental
Test with Band
Rejection Filter
50 ~a ;
Fersrsss st T o s
0.0
1000.000 1500.00  2000.00 2500.00 3000.00 3500.00  4000.00  4500.00  5000.00 6000.00 MHz
100.0 dBu¥/m
Limit1: —_
Limit2: _
3
1 M‘wj;
WMM ‘N\»«'
50 iy )
0.0
6000.000 7200.00 400.00 9600.00  10800.00 12000.00 13200.00 14400.00 15600.00 18000.00 MHz
100.0  dBu¥/m
Limit1: —
Limit2: —_—
1
R
EUWMWWWMWMWWW
0.0
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FCC §15.247(b) (1) - PEAK OUTPUT POWER MEASUREMENT

Applicable Standard

According to §15.247(b) (1), for frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5725-
5850 MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

Test Procedure
1. Place the EUT on a bench and set in transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to one

test equipment.
3. Add a correction factor to the display.

Test Equipment List and Details

. . Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
Agilent USB Wideband U2022XA MY5417006 | 2017-12-11 | 2018-12-11
Power Sensor
E-Microwave | Blocking Control E%%g?' 0E01201048 | 2018-05-06 | 2019-05-06
Unknown Coaxial Cable C-SJ00-0010 C0010/02 Each time N/A

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 28.1°C
Relative Humidity: 47 %
ATM Pressure: 100.3 kPa

* The testing was performed by Tiago Huang on 2018-10-23.

Test Result: Compliance.
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Test Mode: Transmitting

Peak Conducted 4
Frequency Peak Conducted Output power EIRP EIRP Limit
Output power A5 For ISED
(MHz) Limit (dBm)
(dBm) (dBm) (dBm)

2401.683 15.92 21 17.56 36
2435.771 1591 21 17.55 36
2470.788 16.49 21 18.13 36

Note: The data above was tested in conducted mode.
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FCC §15.247(d) & RSS-247 CLAUSE 5.5- BAND EDGES TESTING

Applicable Standard
According to FCC §15.247(d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30
dB instead of 20 dB. Attenuation below the general limits specified in §15.209(a) is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply
with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

According to RSS-247 Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating. the RF power that 15 produced 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 BF conducted or a radiated measurement. provided that the transmitter demonstrates compliance with
the peak conducted power limits. If the transmitter complies with the conducted power limits based on
the use of root-mean-square averaging over a time interval, as permutted under section 5.4(d). the
attenuation required shall be 30 dB instead of 20 dB. Attenuation below the general field strength limits
specified in B55-Gen 1s not required.

Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

2. Remove the antenna from the EUT and then connect to a low loss RF cable from the antenna port to a
EMI test receiver, then turn on the EUT and make it operate in transmitting mode. Then set it to Low
Channel and High Channel within its operating range, and make sure the instrument is operated in its
linear range.

3. Set RBW/ VBW of spectrum analyzer to 100/300 kHz with a convenient frequency span including
100 kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the

graph with marking the highest point and edge frequency.
5. Repeat above procedures until all measured frequencies were complete.
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Test Equipment List and Details

Manufacturer Description Model Nsuer:nil?:er Calg)::l;ion C];::Eli;‘;itzn

R&S Spectrum Analyzer FSU 26 200256 2018-01-04 2019-01-04
yzjingcheng Coaxial Cable | “TRFBI141-1 41005011 Each time N/A
Unknown attenuator 3dB 3dB-1 Each time N/A

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 28.3°C
Relative Humidity: 42 %
ATM Pressure: 100 kPa

* The testing was performed by Tiago Huang on 2018-11-09.

Test Result: Compliance
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Single mode:
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Hopping mode:
Band Edge, Left Side
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