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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Applicant Micron Electronics LLC.

Tested Model AGPS 1000

Product Type Tracker

Dimension 78mm(L)*45mm(W)*22.5mm(H)

Power Supply DC 3.8V from Battery and DC 5V charging by Adapter

Adapter Information:

Model: JT-H050200

Input: AC100-240V ~50/60Hz 0.5A
Output: DC 5V, 2A

*All measurement and test data in this report was gathered from production sample serial number: 20190517002.
(Assigned by the BACL. The EUT supplied by the applicant was received on 2019-05-17)

Objective

This report is prepared on behalf of Micron Electronics LLC. in accordance with Part 2-Subpart J, Part 15-
Subparts A and C of the Federal Communication Commissions rules.

The tests were performed in order to determine Compliance with FCC Part 15, Subpart C, and section
15.203, 15.205, 15.207, 15.209 and 15.247 rules.

Related Submittal(s)/Grant(s)

FCC Part 15B JAB Submittal with FCC ID: ZKQ-AGPS4GA

Test Methodology

All measurements contained in this report were conducted with ANSI C63.10-2013, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices and FCC KDB 558074
DO1 15.247 Meas Guidance v05r02.

All emissions measurement was performed at Bay Area Compliance Laboratories Corp. (Kunshan). The
radiated testing was performed at an antenna-to-EUT distance of 3 meters.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

Measurement Uncertainty

Item Uncertainty
AC Power Lines Conducted Emissions 3.19dB
RF conducted test with spectrum 0.9dB
RF Output Power with Power meter 0.5dB
30MHz~1GHz 6.11dB
1GHz~6GHz 4.45dB
Radiated emission
6GHz~18GHz 5.23dB
18GHz~40GHz 5.65dB
Occupied Bandwidth 0.5kHz
Temperature 1.0C
Humidity 6%

Otherwise required by the applicant or Product Regulations, Decision Rule in this report did not consider
the uncertainty.

Test Facility

The test site used by Bay Area Compliance Laboratories Corp. (Kunshan) to collect test data is located on
the No.248 Chenghu Road, Kunshan, Jiangsu province, China.

Bay Area Compliance Laboratories Corp. (Kunshan) Lab is accredited to ISO/IEC 17025 by A2LA (Lab
code: 4323.01) and the FCC designation No. CN1185 under the FCC KDB 974614 D01 and CAB
identifier CN0004 under the ISED requirement. The facility also complies with the radiated and AC line
conducted test site criteria set forth in ANSI C63.4-2014.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

SYSTEM TEST CONFIGURATION

Description of Test Configuration

Test channel list is as below:

For 802.11b, 802.11g and 802.11n-HT20 mode, EUT was tested with Channel 1, 6 and 11;

For 802.11n-HT40 mode, EUT was tested with Channel 3, 6 and 9.

Channel Fr(;(/l[lll_le;cy Channel Fr((le\(/}lllle;cy
1 2412 2442
2 2417 2447
3 2422 2452
4 2427 10 2457
5 2432 11 2462
6 2437 / /

For BLE mode, EUT was tested with channel 0, 19 and 39.
Channel Frequency Channel Frequency
(MHz) (MHz)

0 2402 20 2442
1 2404
18 2438 38 2478
19 2440 39 2480

Equipment Modifications

No modification was made to the EUT tested.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

EUT Exercise Software
RF test tool: secure CRT

Pre-scan with all the data rates, and the worst case was performed as below:

Mode Data Rate Power Level
802.11b 1 Mbps 17
802.11¢g 6 Mbps 10

802.11n-HT20 MCS0 10
802.11n-HT40 MCSO0 10
BLE 1Mbps 0

Duty Cycle:
802.11b Mode Middle Channel
Marker 1 [T1] RBW 10 MHz RF Att 40 dB
@ Ref Lvi 8.24 dBm VBW 10 MHz
30 dBm 4.609218 ms SWT 100 ms unit dBm
1T a8 orfset vi|[T1] 8.24 dBn

4.609218 ms

=2

-6/

=7

Center 2.437 GHz 10 ms/

Date: 28.MAY.2019 17:20:22
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

802.11g Mode Middle Channel

Marker 1 [T1] RBW 10 MHz RF Att 40 dB
Ref Lvi 13.61 dBm VBW 10 MHz
30 dBm 61.122244 ms SWT 100 ms unit dBm
3
11 dB[ Offset vilrTid 1361 der] o
61.122244 ms
21
1 SGL
mmukl.h..l\(\ (SR A K ENPYAIE T EVTAOREYY TU 1 FRVRTA | TR N I O T AP TW WY
A IRMIME S O gl S ke AW Y oy Lc e A v N
INL
1MA
=1
=2
=3
-4
-5t
-6t
-7
Center 2.437 GHz 10 ms/
Date: 28_MAY.2019 17:19:42
.
802.11n-HT20 Mode Middle Channel
Marker 1 [T1] RBW 10 MHz RF Att 40 dB
Ref Lvi 12.72 dBm VBW 10 MHz
30 dBm 59.318637 ms SWT 100 ms unit dBm
3t
11 dB| Offset vilrTid 12.72 aer] o
59.318637 ms
21
1 SGL
BTe, WY IR I I Y N | P VU THRTW TR TR E ATV WU | TSRS YO [ ) DTS PN I TR
L A AA S e L S i NAaY) Mt W 7 RO o
IN2
1MA
=1
-2
-3
-4
-5
-6t
~7
Center 2.437 GHz 10 ms/
Date: 28.MAY.2019 17:18:01
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

802.11n-HT40 Mode Middle Channel

Marker 1 [T1] RBW 10 MHz RF Att 40 dB

Ref Lvi 9.56 dBm VBW 10 MHz
30 dBm 87.174349 ms SWT 100 ms unit dBm
11 dB| Offset vi1|[T1] 9.56 dBn]

87.174349 ms

-4l

el

-3

-4

-5

Center 2.437 GHz

Date:

28.MAY.2019

17:18:30

10 ms/

BLE Mode Middle Channel

Delta 2 [T1] RBW 10 MHz  RF Att 20 dB
@ Ref Lvi 1.43 dB VBW 10 MHz
20 dBm 637.274549 us SWT 3 ms unit dBm
21

10.5 B Offset vi|[T1] —46.71 dBni
1.226453 ms

1 2Z[ITTT] 1-43 dB
637.274549 us

[ 1]rT1] 2

46p

2.48 d|
-925852 ys

-2

-3

-4

Center 2.44 GHz

Date:

31.MAY.2019

19:52:49

300 s/

IN1
1MA
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B
Mode Duty Cycle (%) T(ms) 1/T(kHz) 10log(1/x)
802.11b 100.00 / / 0.00
802.11g 100.00 / / 0.00
802.11n-HT20 100.00 / / 0.00
802.11n-HT40 100.00 / / 0.00
BLE 72.68 0.463 2.160 1.386
Note: “x” means the Duty Cycle.
Support Equipment List and Details
Manufacturer Description Model Serial Number
/ Socket / /
External I/0 Cable
Cable Description Length (m) From Port To
USB cable 1.0 EUT Adapter
Block Diagram of Test Setup
For Conducted Emissions:
LISN
[ 1
EUT Adapter
tray Socket

Non-Conductive Table 80cm
above Ground Plane

v

A

1.5 Meter

D 1) A\ ) R——

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

Turntable ot [N N
2m Diameter L ‘ S~ R
, AN
4 ’ ! * A
/
7’
/
’ femm———————
) i AC Source |
II
1
1
1
1
1
1
1
1
! | EUT | | Adapter |
I: tray Socket
1
\
\
\
\
\
\
\ Non-Conductive Table
\
N 80cm above Ground Plane l
\
AN < 1.5 Meter >
\\ . ,
Y . . , ’ 4
Y < . ’ ’
For Radiated Emissions (Above 1GHz): B
Turntable ot [N N
2m Diameter R 4 .
’ AN
4 ’ \\
/, N
’
S
/! 1 AC Source
II
1
1
1
1
1
1
/ [ 1
1
1 T
! E EUT i Adapter T
) 1 tray : Socket
' H ! =
|| i E (]
S §
\ -
' S
\
\ Non-Conductive Table
\
N 150cm above Ground Plane ¢
\
AN < 1.5 Meter >

PR '] —>
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
FCC §1.1310 & §2.1093 RF EXPOSURE Compliant
§15.203 Antenna Requirement Compliant
§15.207 (a) AC Line Conducted Emissions Compliant
§15.247(d) Spurious Emissions at Antenna Port Compliant
§15.205, §15.209, §15.247(d) Spurious Emissions Compliant
§15.247 (a)(2) 6 dB Emission Bandwidth Compliant
§15.247(b)(3) Maximum Conducted Output Power Compliant
§15.247(d) Band Edge Compliant
§15.247(e) Power Spectral Density Compliant

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

TEST EQUIPMENT LIST
Manufacturer Description Model N?li:lil?(ler Cal:;):tz::tion CS:::I]‘;T;H
Radiated Emission Test (Chamber 1#)
Rohde & Schwarz EMI Test Receiver ESCI 100195 2018-11-30 | 2019-11-29
Sunol Sciences Broadband Antenna JB3 A090413-1 | 2016-12-26 | 2019-12-25
Sonoma Instrument Pre-amplifier 310N 171205 2018-08-14 | 2019-08-13
Rohde & Schwarz Auto test Software EMC32 100361 / /
MICRO-COAX Coaxial Cable Cable-8 008 2018-08-15 | 2019-08-14
MICRO-COAX Coaxial Cable Cable-9 009 2018-08-15 | 2019-08-14
MICRO-COAX Coaxial Cable Cable-10 010 2018-08-15 2019-08-14
Radiated Emission Test (Chamber 2#)
Rohde & Schwarz EMI Test Receiver FSV40 101116 2018-11-30 | 2019-11-29
ETS-LINDGREN Horn Antenna 3115 9207-3900 | 2017-07-15 | 2020-07-14
ETS-LINDGREN Horn Antenna 3116 00084159 2016-12-12 | 2019-12-11
A.H.Systems, inc Amplifier 2641-1 491 2019-02-20 | 2020-02-19
EIE/IOE;Z‘;;‘I’;TS Amplifier EM18G40G 060726 | 2019-03-22 | 2020-03-21
MICRO-TRONICS Band Reject Filter BRM50702 G024 2018-08-05 | 2019-08-04
Narda Attenuator 10dB 010 2018-08-15 | 2019-08-14
Rohde & Schwarz Auto test Software EMC32 100361 / /
MICRO-COAX Coaxial Cable Cable-6 006 2018-08-15 | 2019-08-14
MICRO-COAX Coaxial Cable Cable-11 011 2018-08-15 | 2019-08-14
MICRO-COAX Coaxial Cable Cable-12 012 2018-08-15 | 2019-08-14
MICRO-COAX Coaxial Cable Cable-13 013 2018-08-15 | 2019-08-14
RF Conducted Test
Rohde & Schwarz Signal Analyzer FSIQ26 100048/027 | 2018-11-30 | 2019-11-30
Rohde & Schwarz EMI Test Receiver ESIB26 100146 2018-11-30 | 2019-11-29
Narda Attenuator/6dB 6dB 006 2019-01-10 | 2020-01-09
MicronL]ilg(.:tronics RF Cable Micro}ilLE(‘l:(?(():;ronics co1 Each Time /
Conducted Emission Test
Rohde & Schwarz EMI Test Receiver ESCS30 834115/007 | 2018-11-30 | 2019-11-29
Rohde & Schwarz LISN ENV216 3560655016 | 2018-11-30 | 2019-11-29
Audix Test Software e3 V9 -- --
Narda Attenuator/6dB 10690812-2 26850-6 2019-01-10 | 2020-01-09
MICRO-COAX Coaxial Cable Cable-15 015 2018-08-15 | 2019-08-14

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International System

of Units (SI).

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

FCC §1.1310 & §2.1093 — RF EXPOSURE

Applicable Standard

According t0§1.1310 and §2.1093, systems operating under the provisions of this section shall be operated
in a manner that ensure that the public is not exposed to radio frequency energy level in excess of the

Commission’s guideline.

According to KDB447498 D01 General RF Exposure Guidance v06:

The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances < 50

mm are determined by:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] * [V
f(GHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where
* f(GHz) is the RF channel transmit frequency in GHz
* Power and distance are rounded to the nearest mW and mm before calculation
* The result is rounded to one decimal place for comparison

* 3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below

The test exclusions are applicable only when the minimum test separation distance is < 50 mm and for
transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is < 5
mm, a distance of 5 mm according to 5) in section 4.1 is applied to determine SAR test exclusion.

Calculated Data (worst case):

Max Tune-u
Mode Frequency Range | Conducted Pole)ler CS:::;:E? Calculated | Threshold SAR Test
(MHz) (mm) Value (1-g SAR) Exclusion
(dBm) (mW)
BLE 2402-2480 3.50 2.24 5 0.7 3.0 Yes
Note:

(1) The tune-up power is declared by the Manufacturer.
So the stand-alone SAR evaluation is not necessary for BLE.

For Wi-Fi and LTE:

Result: Compliant. please refer to the SAR report: RSHA190517002-20A

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

FCC §15.203 - ANTENNA REQUIREMENT

Applicable Standard

According to § 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 user of a standard antenna jack or electrical connector is prohibited.
The structure and application of the EUT were analyzed to determine Compliance with section §15.203 of
the rules. §15.203 state that the subject device must meet the following criteria:

a. Antenna must be permanently attached to the unit.

b. Antenna must use a unique type of connector to attach to the EUT.

Unit must be professionally installed, and installer shall be responsible for verifying that the correct
antenna is employed with the unit.

And according to FCC 47 CFR section 15.247 (b), if the transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

Antenna Connector Construction

The EUT has an FPC antenna for Wi-Fi and an FPC antenna for Bluetooth, and all the antenna gain is
0.5dBi, which is permanently attached to the unit, fulfill the requirement of this section. Please refer to the
EUT photos.

Result: Compliant.

FCC Part 15.247 Page 15 of 88




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

FCC §15.207 (a) - AC LINE CONDUCTED EMISSIONS

Applicable Standard
FCC §15.207(a)
EUT Setup

.~ Vertical Reference
Ground Plane

Test Receiver
“ 40 /
EUT )1J\M_.“_ g o oo
a g o 0
I
S80cm
sy
> I » i
~ N
.
Bonded to Horizontal Horizontal Reference
Ground Plane Ground Flane

Note: 1. Support units were connected to second LIS,
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 measurement procedure of EUT setup is according with ANSI C63.10-2013. The related limit was
specified in FCC Part 15.207.

The spacing between the peripherals was 10 cm.

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

FCC Part 15.247 Page 16 of 88




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

Test Procedure

ANSI C63.10-2013 clause 6.2

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

All final data was recorded in the Quasi-peak and average detection mode.

Corrected Factor & Over Limit Calculation

The Corrected factor is calculated by adding LISN VDF (Voltage Division Factor), Cable Loss and
Transient Limiter Attenuation. The basic equation is as follows:

Factor (dB) = LISN VDF (dB) + Cable Loss (dB) + Transient Limiter Attenuation (dB)
The “Over Limit” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, an Over Limit of 7dB means the emission is 7 dB above the limit. The
equation for Over Limit calculation is as follows:

Over Limit (dB) = Read level (dBuV) + Factor (dB) - Limit (dBuV)

Test Results Summary

According to the recorded data in following table, the EUT complied with the FCC Part 15.207.

Test Data

Environmental Conditions

Temperature: 24~25C
Relative Humidity: 48~50 %
ATM Pressure: 101.2~101.5kPa

The testing was performed by Matt yao from 2019-05-30 to 2019-06-14.

Test Result: Compliant.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

For Wi-Fi Mode:
EUT operation mode: Transmitting in 802.11b mode high channel (worst case)

AC 120V/60 Hz, Line

Date: 2019-05-30 Time: 15:48:46

aeLwel {dBuv)

70.0

60.0 H—HE““--_____A_HH |

50.0 \ [

40.0

30.0

20.0 1 peak

10.0

Y015 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Read Cable LISN Limit  Owver
Freq Level Loss Factor Level Line Limit Remark
MHz dBuv dB dB dBuv dBuv dB

1 8.343 18e.3e 5.13 9.94 26.37 49.13 -22.76 Average
2 8.343 17.58 6.13 9.94 33,57 59.13 -25.56 QP
3 B.573 19.48 5.13 0.88 35.41 46.82 -18.59 Average
4 B8.573 26.8@ 5.13 0.88 42.81 G56.88 -12.19 QP
5 8.99 10.86 6.13 0.85 26.78 46.89 -19.22 Average
6 8.%989 19.688 5.13 9.85 34.98 G56.80 -21.82 QP
7 1.772 7.28 5.14 9.94 23,28 46.80 -22.72 Average
8 1.772 14.7@ 6.14 9.94 38.78 56.09 -25.22 QP
9 2.915 6.88 5.15 9.55 22.58 46.88 -22.58 Average
1@ 2.915 14_86 6.15 9.5 39.58 GL55.88 -25.58 QP
11 22,655 1.39 6.26 9.72 17.37 58.88 -32.63 Average
12 22,655 8.99 6.26 9.72 24.97 68.8e -35.83 QP
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

AC 120V/60 Hz, Neutral

Date: 2019-05-30 Time: 15:43:53

BGLMI {dIBuW)
70.0
h-\_\_—__\-_‘—‘-\—\_
60.0 e

50.0 hh%ﬁ%‘*‘=-ﬁﬁﬁhhh

40.0
30.0
i
20.0 Peak
10.0
T0.15 0.2 0.5 1 2 10 20 30
Frequency (MHz)
Read Cable LISN Limit Owver
Freq Level Loss Factor Level Line Limit Remark
MHz dBuv dB de dBuv dBuv dB
1 8.325 16.08 6.13 9.95 26.88 49.57 -23.49 Average
2 @.325 14,98 5.13 9.95 38,98 G59.57 -28.59 QP
3 86.578 19.58 .13 9.88 25.51 46.6@ -18.49 Average
4 8.578 24.68 .13 O.88 48.61 56.86 -15.39 QP
5 8.984 18.71 6.13 9.84 26.68 46.60 -19.322 Average
6 8.984 16.11 6.13 9.84 32.88 56.86 -23.92 QP
7 1.568 2.1% 5.14 9,95 18,28 46.88 -27.72 Average
8 1.568 8.89 6.14 9.95 24 98 56.88 -31.82 QP
9 2.225 7.98 6.14 9.76 23.88 46.88 -22.20 Average
1@ 2.225 12,28 6.14 9.76 28.18 56.88 -27.98 QP
11 4.188@ 6.48 .15 9.55 22.18 46.88 -23.99 Average
12 4,188 18.78@ 6.15 9.55 256.48 G56.88 -20.68 QP
Note:

1) Factor (dB) = LISN VDF (dB) + Cable Loss (dB) + Transient Limiter Attenuation (dB)
2) Over Limit (dB) = Read level (dBuV) + Factor (dB) - Limit (dBuV)

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

(The worst case LTE Band 12 (5M BW) High Channel ,high channel of 802.11b and middle channel of BLE mode
transmitting simultaneously was recorded)

AC 120V/60 Hz, Line

Date: 2019-06-14 Time: 10:48:52

aolwel {dBuV)
70.0
(S
-\_\_—_"—‘-\—\_
60.0 Tre—

—
50.0 tﬁhﬁh‘kaﬁxxhh

Peak

40.0
30.0 0
20.0 UL
10.0
0
0.15 0.2 0.5 1 2 10 20 30
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark
MHz dBuV dB  dBuV  dBuV dB
1 B.207 6.98 16.89 22.99 53.32 -38.33 Average
2 @.207 12.60 16.89 28.69 63.32 -34.63 QP
3 8.573 21.60 16.81 37.61 46.880 -8.39 Average
4 8.573 29.180 16.81 45.11 56.88 -18.89 QF
5 1.871 7.39 16.87 23.46 46.80 -22.54 Average
6 1.871 16.89 16.87 32.16 56.80 -23.84 QP
7 2.273 4.31 15.86 28.17 46.88 -25.83 Average
8 2.273 13.81 15.86 28.87 56.80 -27.13 QP
9 3.258 6.48 15.79 22.18 46.80 -23.98 Average
18 3.258 13.38 15.78 29.88 G56.80 -27.808 QP
11 23.762 1.31 15.91 17.22 58.89 -32.78 Average
12 23.762 11.81 15.91 27.52 608.80 -32.48 QP
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

AC 120V/60 Hz, Neutral

Date: 2019-06-14 Time: 10:40:24

a':'Lwel (dBuVv)
70,0
60,0 “Hﬂ“‘“ﬂ-—_h___ . i
50.0 ‘h‘mﬁ‘“ﬁhahﬁhﬁ [
40.0
30.0
Peak
20.0
10
10.0
0.15 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark
MHz dBuV dB dBuV dBuV db

1 8.152 7.18 16.89 23.19 55.87 -32.68 Average

2 @.152 13.88 16.89 29.89 65.87 -35.98 QP

3 B.567 23.48 16.81 39.41 46.88 -6.59 Average

4 B.567 26.20 16.81 42.21 56.88 -13.79 QP

5 1.832 18.79 16.87 26.386 46.88 -19.14 Average

6 1.832 13.39 16.87 29.46 56.80 -26.54 QP

7 1.787 18.386 16.88 26.38 46.80 -19.62 Average

8 1.787 13.38 16.88 29.38 56.88 -26.62 QP

9 4.827 8.28 15.78 23.99 46.80 -22.18 Average

1@ 4.827 12.18 15.78 27.88 56.80 -28.28 QP

11 23.387 -2.28 15.93 13.73 5@.88 -36.27 Average

12 23.387 6.48 15.93 22.33 68.80 -37.67 QP

Note:

1) Factor (dB) = LISN VDF (dB) + Cable Loss (dB) + Transient Limiter Attenuation (dB)
2) Over Limit (dB) = Read level (dBuV) + Factor (dB) - Limit (dBuV)
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

For BLE Mode:
EUT operation mode: Transmitting in middle channel (worst case)

AC 120V/60 Hz, Line

Date: 2019-05-30 Time: 15:53:20

goLevel (dBuv)
70.0
60.0 el |
50.0 \ [
40.0
1
30.0 L
20.0 1 Peak
10.0
0
0.15 0.2 0.5 1 2 5 10 20 30
Frequency {MHz)
Read Cable  LISN Limit Owver
Freq Level Loss Factor Level Line Limit Remark
MHz dBuv dB dB dBuv dBuv de
1 8.277 g8.18 65.13 09.96 24.19 G5@.98 -26.71 Average
2 8.277 1L5.8e 6.13 9.96 31.69 68.96 -29.81 QP
3 8.578 19.5e 5.13 9.88 325.51 46.88 -18.49 Average
4 8.578 26.8@ 5.13 9.88 42.81 656.88 -13.19 QP
5 8.923 18.21 6.13 9.86 26.28 46.88 -19.80 Average
6 8.923 18.41 5.13 9.86 234.48 G56.86 -21.58 QP
7 1.147 7.88 6.14 9.92 23.86 46.89 -22.14 Average
8 1.147 17.58 6.14 9.92 33.56 G56.886 -22.44 QP
g 1.698 8.68 6.14 09.94 24 .68 46.88 -21.322 Average
18 1.698 15.78@ 6.14 9.94 31.78 56.886 -24.22 QP
11 23.263 e.1e 6.26 9.58 16.84 58,88 -332.96 Average
12 22,263 8.50 G.26 9.68 24.44 g9.89 -35.56 QP
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

AC 120V/60 Hz, Neutral

80

Level (dBuv)

Date: 2019-05-30 Time: 15:58:31

70.0

60.0

50.0 \

40.0
30.0
20.0 Peak
il
10.0
0
0.15 0.2 0.5 1 2 10 20 30
Frequency (MHz)
Read Cable LISN Limit  Owver
Freq Level Loss Factor Level Line Limit Remark
MHz dBuV dB dB dBuV dBuv dB
1 B.338 18.88 5.13 9,95 26.88 49.44 -23.36 Average
2 6.23@ 15.e8 6.13 9.95 31.88 59.44 -28.36 QP
3 3.573 19.58 5.13 9.88 25,51 46.68 -18.49 Average
4 3.573 24,68 £.13 9,88 48.61 56.88 -15.39 QP
5 8.989 18.60 6.13 9.85 26.58 46.88 -19.42 Average
6 8.989 16.18 6.13 9.85 32.88 G56.88 -23.92 QP
7 1.593  2.869 6.14 9,95 18.78 46.08 -27.22 Average
8 1.593 9.89 6.14 9.95 25,18 G56.88 -38.82 QP
9 2.736  6.78 5.14 9,56 22.48 46.88 -23.50 Average
18 2.736 11.28 6.14 9.56 26.98 G56.88 -29.18 QP
11 22.896 -2.98 6.26 9.78 13.e6 50.88 -36.94 Average
12 22,896 3.3@ B.26 9.78 19.26 50.08 -308.74 Average
Note:

1) Factor (dB) = LISN VDF (dB) + Cable Loss (dB) + Transient Limiter Attenuation (dB)
2) Over Limit (dB) = Read level (dBuV) + Factor (dB) - Limit (dBuV)
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

FCC §15.209, §15.205 & §15.247(d) - SPURIOUS EMISSIONS

Applicable Standard
FCC §15.247 (d); §15.209; §15.205;

EUT Setup
Below 1 GHz:

Ant. Tow Ldm
Variahle

#
EUT .
\ , Tarn Tahle
———

om | =

Ground Plane

Test Rnl:aivea:\
.,

e | I—
‘ 7 M G o oa
o Qe

Above 1GHz:

Ant. TWK Ldm
Variahle
|_.—3m—__| \\ j’/
Support Units EUT
A S
T n ,Turn Tahle
I

Ground Plane

Test RBCBiUQ:\
.,

.
Moo a

The radiated emission tests were performed in the 3 meters test site, using the setup accordance with the
ANSI C63.10-2013. The specification used was the FCC 15.209, and FCC 15.247 limits.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

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

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

Frequency Range RBW Video B/W IF B/'W Detector
30 MHz - 1000 MHz 120 kHz 300 kHz 120 kHz QP
IMHz 3 MHz / PK
Above 1GHz
IMHz 3 MHz / Ave

Test Procedure
According to ANSI C63.10-2013 clause 6.5, 6.6 and 6.7.

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 mode for frequencies above 1 GHz.

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 (dBuV/m) = Meter Reading (dBuV) + Antenna Factor (dB/m) + Cable Loss
(dB) - Amplifier Gain (dB)

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 (dB) = Limit (dBuV/m) — Corrected Amplitude (dBuV/m)

Test Results Summary

According to the recorded data in following table, the EUT complied with the FCC Title 47, Part 15,
Subpart C, section 15.205, 15.209 and 15.247.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

Test Data

Environmental Conditions

Temperature: 24.1 'C~24.5C
Relative Humidity: 50 %~52 %
ATM Pressure: 101.2kPa~101.5kPa

The testing was performed by Matt yao from 2019-05-28 to 2019-06-15.

Test Result: Compliant.
EUT operation mode: Transmitting
For Wi-Fi Mode:

Spurious Emission Test:

30MHz-1GHz:

Pre-scan with 802.11b, 802.11g, 802.11n-HT20 and 802.11n-HT40 modes of operation in the X,Y and Z axes of
orientation, the worst case high channel of 802.11b mode in X-axis of orientation was recorded

80T
60T
£ s
> | I f
2 40 ¥
= ¥
K - s 0 M
£ 20+
—
0 t t t t t t t t t —— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Corrected
Frequency Amplitude Rx Antenna Turntable C;;I;if)?d Limit Margin
(MHz) QuasiPeak Height Polar Degree (dB/m) (dBpV/m) (dB)
(dBpV/m) (cm) (H/V)
35.993150 33.46 101.0 A% 75.0 -8.0 40.00 6.54
59.992550 32.45 101.0 v 2.0 -17.9 40.00 7.55
72.002600 31.73 101.0 v 75.0 -17.4 40.00 8.27
312.014000 35.12 101.0 H 39.0 -10.2 46.00 10.88
383.985800 38.18 101.0 H 186.0 -8.5 46.00 7.82
480.012500 35.89 101.0 H 170.0 -6.7 46.00 10.11
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

30MHz-1GHz:

(The worst case LTE Band 12 (5M BW. High Channel ,high channel of 802.11b and middle channel of BLE mode
transmitting simultaneously was recorded)

80T
60T
£ s
- e
40—k 4
£
% 20t
=)
0 t t t t t t t t ——1 i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Corrected
Frequency Amplitude Rx Antenna Turntable C%ﬁ;ﬁ?d Limit Margin
(MHz) QuasiPeak Height Polar Degree (dB/m) (dBpV/m) (dB)
(dBpV/m) (cm) (H/V)
35.989550 36.30 101.0 v 129.0 -8.0 40.00 3.70
48.017300 33.71 101.0 A% 35.0 -16.2 40.00 6.29
71.996900 38.61 101.0 v 82.0 -17.4 40.00 1.39
83.994950 39.64 101.0 v 61.0 -17.7 40.00 0.36
384.023600 32.12 101.0 H 119.0 -8.5 46.00 13.88
735.512050 38.68 101.0 v 224.0 2.7 46.00 7.32
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

1GHz-18GHz:

802.11b Mode:

(Pre-scan in the X,Y and Z axes of orientation, the worst case X-axis of orientation was recorded)

Note:
1. This test was performed with the 2.4-2.5GHz notch filter.

2. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)

Corrected Amplitude (dBuV/m) = Corrected Factor (dB/m) + Reading (dBuV)

Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBpV/m)

Low Channel: 2412MHz

Full Spectrum

100: Fundamental Test with notch filter

c 80T

= a0t * Ty . B : 2

% IO PR, S SR N

0 t t t t t t — i
1G 2G 3G 4G 56 6 10G 18G
Frequency in Hz
e Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average Height Polar Degree Factor (dBpV/m) (dB)
(dBpV /m) | (dBpV /m) | (cm) (H/V) (dB/m)

1799.000000 --- 29.74 100.0 A% 76.0 -8.9 54.00 24.26
1799.000000 44 .85 --- 100.0 A% 76.0 -8.9 74.00 29.15
1999.600000 31.73 150.0 v 264.0 -8.2 54.00 22.27
1999.600000 46.65 150.0 v 264.0 -8.2 74.00 27.35
2128.800000 26.25 250.0 H 29.0 -7.9 54.00 27.75
2128.800000 39.36 --- 250.0 H 29.0 -7.9 74.00 34.64
4824.000000 32.44 250.0 H 269.0 -0.5 54.00 21.56
4824.000000 41.65 250.0 H 269.0 -0.5 74.00 32.35
7236.000000 37.33 250.0 H 29.0 5.6 54.00 16.67
7236.000000 46.46 --- 250.0 H 29.0 5.6 74.00 27.54
17687.200000 --- 45.20 200.0 v 30.0 14.0 54.00 8.80
17687.200000 54.39 --- 200.0 \% 30.0 14.0 74.00 19.61
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

Middle Channel: 2437MHz

Full Spectrum

100T 3
L Fundamental Test with notch filter

E 80:

= \

2 60T

[=-]

=] I

£ 01 £% X . s

o) * - G

z . e w

3 20+ Ar,:/ e i II"“““A“:‘g‘-‘:ll‘: e

0 t t t t t 1 i
1G 2G 3G 4G 5G 6 8  10G 18G
Frequency in Hz
ST Corrected Amplitude Rx Antenna Turntable C;l:cc:)t:d Limit Margin
(MHz) MaxPeak Average Helght Polar Degree (dBpV/m) (dB)
(dBpV/m) | (dBpV/m) (cm) (H/V) (dB/m)

1996.200000 - 25.56 200.0 v 238.0 -8.3 54.00 28.44
1996.200000 39.69 - 200.0 v 238.0 -8.3 74.00 34.31
2132.200000 - 24.00 200.0 v 331.0 -7.9 54.00 30.00
2132.200000 42.51 - 200.0 A% 331.0 -7.9 74.00 31.49
3454.800000 - 34.74 150.0 v 239.0 -3.6 54.00 19.26
3454.800000 42.66 - 150.0 \% 239.0 -3.6 74.00 31.34
4874.000000 - 31.38 200.0 H 320.0 -0.5 54.00 22.62
4874.000000 41.00 - 200.0 H 320.0 -0.5 74.00 33.00
7311.000000 - 36.29 150.0 H 355.0 5.7 54.00 17.71
7311.000000 45.05 - 150.0 H 355.0 5.7 74.00 28.95
17568.200000 - 45.40 150.0 H 139.0 14.2 54.00 8.60
17568.200000 54.26 - 150.0 H 139.0 14.2 74.00 19.74

FCC Part 15.247

Page 29 of 88




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

High Channel: 2462MHz

Full Spectrum

100T Fundamental Test with notch filter
£ 80: \
i A ]
2 r 5 . 5
2 oy e kh\*qz;« g ey e
0 t t t t t 1 i
1G 2G 3G 4G 5G 6 8  10G 18G
Frequency in Hz
e Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average | Height Polar Degree Factor (dBpV/m) (dB)
(dBpV/m) | (BpV/m) | (em) | (H/V) (dB/m)
1499.800000 35.82 200.0 v 160.0 -9.9 74.00 38.18
1499.800000 - 26.45 200.0 v 160.0 -9.9 54.00 27.55
1727.600000 36.71 --- 150.0 \Y% 59.0 9.2 74.00 37.29
1727.600000 --- 28.57 150.0 \Y% 59.0 -9.2 54.00 25.43
2043.800000 35.09 150.0 H 227.0 -8.1 74.00 38.91
2043.800000 --- 24.66 150.0 H 227.0 -8.1 54.00 29.34
4924.000000 41.96 150.0 H 336.0 -0.1 74.00 32.04
4924.000000 - 32.71 150.0 H 336.0 -0.1 54.00 21.29
7386.000000 --- 36.70 150.0 \Y% 47.0 5.6 54.00 17.30
7386.000000 47.04 --- 150.0 A% 47.0 5.6 74.00 26.96
17663.400000 - 44.44 150.0 H 159.0 14.0 54.00 9.56
17663.400000 54.91 - 150.0 H 159.0 14.0 74.00 19.09
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

802.11g Mode:
(Pre-scan in the X,Y and Z axes of orientation, the worst case X-axis of orientation was recorded)

Note:

1. This test was performed with the 2.4-2.5GHz notch filter.

2. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)
Corrected Amplitude (dBpV /m) = Corrected Factor (dB/m) + Reading (dBuV)
Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBpV /m)

Low Channel: 2412MHz

Full Spectrum

100: Fundamental Test with notch filter
80T
£ I
S \
a 60T A
) e
2 T «
2 g LXK il
= 20-5*“‘ :
0 } } } } } —+— |
1G 2G 3G 4G 6 8 10G 18G
Frequency in Hz
I Corrected Amplitude -Rx Antenna Turntable C;l:‘cetf)t:d Limit Margin
(MHZ) MaxPeak Average Helght Polar Degree (dBuV/m) (dB)
(dBpV /m) | (dBpV /m) | (cm) (H/V) (dB/m)
1064.600000 25.77 200.0 A\ 188.0 -12.3 54.00 28.23
1064.600000 39.42 --- 200.0 A% 188.0 -12.3 74.00 34,58
2122.000000 26.02 150.0 A% 347.0 -7.9 54.00 27.98
2122.000000 40.25 --- 150.0 A% 347.0 -7.9 74.00 33.75
3454.800000 34.68 200.0 A% 232.0 -3.6 54.00 19.32
3454.800000 42.53 - 200.0 A\ 232.0 -3.6 74.00 31.47
4824.000000 --- 3243 200.0 H 109.0 -0.5 54.00 21.57
4824.000000 41.64 200.0 H 109.0 -0.5 74.00 32.36
7236.000000 --- 37.06 150.0 H 11.0 5.8 54.00 16.94
7236.000000 46.81 -—- 150.0 H 11.0 5.8 74.00 27.19
17796.000000 - 44.99 200.0 H 156.0 13.8 54.00 9.01
17796.000000 54.11 --- 200.0 H 156.0 13.8 74.00 19.89
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

Middle Channel: 2437MHz

Full Spectrum

100T
T Fundamental Test with notch filter
£ 80: \
E 60T )
= T W e
I A S
0 t t t t t 1 i
1G 2G 3G 4G 5G 6 8  10G 18G
Frequency in Hz
ST Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average Height Polar Degree Factor (dBpV/m) (dB)
(dBpV /m) | (dBpV /m) [ (cm) (H/V) (dB/m)
1510.000000 - 23.11 150.0 v 197.0 -9.9 54.00 30.89
1510.000000 35.91 150.0 v 197.0 -9.9 74.00 38.09
1595.000000 -—- 29.83 200.0 H 151.0 -9.6 54.00 24.17
1595.000000 39.35 200.0 H 151.0 -9.6 74.00 34.65
2992.400000 - 27.40 200.0 v 359.0 -4.4 54.00 26.60
2992.400000 40.96 200.0 v 359.0 -4.4 74.00 33.04
4874.000000 -—- 32.06 150.0 H 0.0 -0.5 54.00 21.94
4874.000000 41.57 150.0 H 0.0 -0.5 74.00 3243
7311.000000 -—- 35.99 200.0 \Y% 345.0 5.7 54.00 18.01
7311.000000 46.58 -- 200.0 v 345.0 5.7 74.00 2742
17643.000000 -—- 44.99 150.0 H 251.0 14.1 54.00 9.01
17643.000000 54.87 150.0 H 251.0 14.1 74.00 19.13
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

High Channel: 2462MHz

Full Spectrum

100T
80T
£ I
Z 60T ol
E sl *x i "K “
S 207 —
0 t t t t 1 i
1G 2G 3G 4G 6 8 10G 18G
Frequency in Hz
ey Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average Height Polar Degree Factor (dBpV/m) (dB)
(dBpV /m) | (BpV/m) | (cm) | (H/V) (dB/m)
1999.600000 --- 29.47 200.0 v 255.0 -8.2 54.00 24.53
1999.600000 45.25 --- 200.0 v 255.0 -8.2 74.00 28.75
2125.400000 - 24.60 150.0 v 325.0 -7.9 54.00 29.40
2125.400000 40.39 - 150.0 v 325.0 -7.9 74.00 33.61
3454.800000 - 33.97 200.0 v 232.0 -3.6 54.00 20.03
3454.800000 41.37 - 200.0 v 232.0 -3.6 74.00 32.63
4924.000000 --- 31.63 100.0 H 109.0 -0.6 54.00 22.37
4924.000000 41.98 --- 100.0 H 109.0 -0.6 74.00 32.02
7386.000000 - 36.71 200.0 H 51.0 5.8 54.00 17.29
7386.000000 47.19 200.0 H 51.0 5.8 74.00 26.81
17629.400000 - 44.90 200.0 H 227.0 14.1 54.00 9.10
17629.400000 54.61 --- 200.0 H 227.0 14.1 74.00 19.39
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

802.11n-HT20 Mode:
(Pre-scan in the X,Y and Z axes of orientation, the worst case X-axis of orientation was recorded)

Note:

1. This test was performed with the 2.4-2.5GHz notch filter.

2. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)
Corrected Amplitude (dBpV /m) = Corrected Factor (dB/m) + Reading (dBuV)
Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBpV /m)

Low Channel: 2412MHz

Full Spectrum

100T
T Fundamental Test with notch filter
§ 80“ \
£ 401 +* * S pAER
0 t t t t t ——1+— i
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz
I Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average Height Polar Degree Factor (dBpV/m) (dB)
(dBpV/m) | (dBpV/m) | (cm) (H/V) (dB/m)
1557.600000 - 26.97 150.0 v 203.0 -9.7 54.00 27.03
1557.600000 38.75 - 150.0 v 203.0 -9.7 74.00 35.25
2128.800000 - 27.83 200.0 v 359.0 -7.9 54.00 26.17
2128.800000 40.90 - 200.0 v 359.0 -7.9 74.00 33.10
4824.000000 - 32.09 200.0 H 196.0 -0.5 54.00 21.91
4824.000000 40.07 - 200.0 H 196.0 -0.5 74.00 33.93
7236.000000 - 36.31 150.0 H 66.0 5.8 54.00 17.69
7236.000000 46.37 - 150.0 H 66.0 5.8 74.00 27.63
12760.600000 - 42.44 200.0 v 333.0 11.2 54.00 11.56
12760.600000 52.18 -—- 200.0 A% 333.0 11.2 74.00 21.82
17935.400000 55.98 - 150.0 v 316.0 13.6 74.00 18.02
17935.400000 - 45.66 150.0 v 316.0 13.6 54.00 8.34
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

Middle Channel: 2437MHz

Full Spectrum

100
+ Fundamental Test with notch filter
80+ \
g 4
> 1
60
: "t i
i v 4
£ 40T % . o "
E’ 2o:~ . et i =
0 t t t t t 1 i
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz
ST Corrected Amplitude Rx Antenna Turntable C(l):rre;cted Limit Margin
(MHz) MaxPeak Average Helght Polar Degree actor (dBp,V/m) (dB)
(dBpV/m) | (dBpV/m) (cm) H/Y) (dB/m)
1574.600000 --- 24.73 150.0 A% 197.0 -9.7 54.00 29.27
1574.600000 39.74 --- 150.0 v 197.0 -9.7 74.00 34.26
1632.400000 --- 23.40 200.0 v 186.0 -9.5 54.00 30.60
1632.400000 36.83 --- 200.0 v 186.0 -9.5 74.00 37.17
4874.000000 - 32.98 150.0 H 180.0 -0.5 54.00 21.02
4874.000000 40.85 --- 150.0 H 180.0 -0.5 74.00 33.15
7311.000000 --- 36.93 200.0 H 161.0 59 54.00 17.07
7311.000000 46.92 - 200.0 H 161.0 59 74.00 27.08
10832.800000 -—- 41.25 150.0 H 296.0 9.5 54.00 12.75
10832.800000 51.76 -—- 150.0 H 296.0 9.5 74.00 22.24
17717.800000 --- 44.72 150.0 \Y% 185.0 13.9 54.00 9.28
17717.800000 52.90 --- 150.0 A% 185.0 13.9 74.00 21.10
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

Full Spectrum

High Channel: 2462MHz

100T
80T
g 4
2 oot |
= I .. X -
1 b i P
= 40 P T ek
RPIE G
0 t t t t t 1 i
1G 2G 3G 4G 5G 6 8  10G 18G
Frequency in Hz
ey Corrected Amplitude 'Rx Antenna Turntable C;;l::)t:d Limit Margin
(MHz) MaxPeak Average Height Polar Degree (dBpV/m) (dB)
(dBpuV/m) | (dBpV/m) | (cm) H/V) (dB/m)
1493.000000 34.09 150.0 v 116.0 -10.0 74.00 39.91
1493.000000 - 24.79 150.0 v 116.0 -10.0 54.00 29.21
1612.000000 35.64 200.0 v 296.0 -9.6 74.00 38.36
1612.000000 -—- 26.85 200.0 v 296.0 -9.6 54.00 27.15
4924.000000 41.23 --- 150.0 H 356.0 -0.5 74.00 32.77
4924.000000 --- 31.85 150.0 H 356.0 -0.5 54.00 22.15
7386.000000 45.09 200.0 H 133.0 5.7 74.00 28.91
7386.000000 - 36.10 200.0 H 133.0 5.7 54.00 17.90
9401.400000 50.30 200.0 v 215.0 7.7 74.00 23.70
9401.400000 --- 39.13 200.0 v 215.0 7.7 54.00 14.87
17738.200000 --- 44.54 150.0 H 287.0 13.9 54.00 9.46
17738.200000 54.12 --- 150.0 H 287.0 13.9 74.00 19.88
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

802.11n-HT40 Mode:
(Pre-scan in the X,Y and Z axes of orientation, the worst case X-axis of orientation was recorded)

Note:

1. This test was performed with the 2.4-2.5GHz notch filter.
2. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)
Corrected Amplitude (dBpV/m) = Corrected Factor (dB/m) + Reading (dBuV)

Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBpV/m)

Low Channel: 2422MHz

Full Spectrum

100T
80T
‘\a 4
% 60T «
) I %
= ¥ e
1 : e
8 s ~
0 t t t t t —t—t i
1G 2G 3G 4G 6 8 10G 18G
Frequency in Hz
I Corrected Amplitude 'Rx Antenna Turntable C;l:’:;)t:d Limit Margin
(MHZ) MaxPeak Average Helght Polar Degree (dBuV/m) (dB)
(dBpV /m) | (dBpV /m) | (cm) H/V) (dB/m)
1914.600000 - 23.90 200.0 \'% 159.0 -8.5 54.00 30.10
1914.600000 35.44 - 200.0 \Y 159.0 -8.5 74.00 38.56
3505.800000 - 30.03 150.0 H 177.0 -3.5 54.00 23.97
3505.800000 39.34 - 150.0 H 177.0 -3.5 74.00 34.66
4844.000000 - 32.78 200.0 H 56.0 -0.6 54.00 21.22
4844.000000 41.78 - 200.0 H 56.0 -0.6 74.00 32.22
7266.000000 --- 36.45 150.0 H 6.0 5.6 54.00 17.55
7266.000000 4591 - 150.0 H 6.0 5.6 74.00 28.09
10186.800000 - 40.47 200.0 \" 264.0 8.5 54.00 13.53
10186.800000 50.54 200.0 \" 264.0 8.5 74.00 23.46
17575.000000 --- 45.67 200.0 \'% 333.0 14.2 54.00 8.33
17575.000000 55.26 --- 200.0 \'% 333.0 14.2 74.00 18.74
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

Middle Channel: 2437MHz

Full Spectrum

100T
E 80:
>
2 60T s
% T ¥ -% J;
£ 40t X thoba INCAY al
= 20_:“’_)\_' Joh s S e
0 } } } } } } —+— |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
ST Corrected Amplitude Rx Antenna Turntable C(l;;rce:)t:d Limit Margin
(MHz) MaxPeak Average Helght Polar Degree (dBp,V/m) (dB)
(dBpV/m) | (dBpV/m) (cm) (H/V) (dB/m)
1486.200000 -—- 23.76 200.0 A\ 199.0 -10.0 54.00 30.24
1486.200000 32.97 -—- 200.0 A\ 199.0 -10.0 74.00 41.03
3393.600000 -—- 29.21 150.0 H 2.0 -3.7 54.00 24.79
3393.600000 38.38 -—- 150.0 H 2.0 -3.7 74.00 35.62
4874.000000 -—- 32.75 150.0 H 317.0 -0.6 54.00 21.25
4874.000000 43.13 -- 150.0 H 317.0 -0.6 74.00 30.87
7311.000000 - 37.97 150.0 H 6.0 59 54.00 16.03
7311.000000 48.27 - 150.0 H 6.0 59 74.00 25.73
10846.400000 - 40.98 200.0 A\ 352.0 9.5 54.00 13.02
10846.400000 52.44 - 200.0 Vv 352.0 9.5 74.00 21.56
17748.400000 -—- 45.66 150.0 A\ 247.0 13.9 54.00 8.34
17748.400000 54.60 -—- 150.0 A\ 247.0 13.9 74.00 19.40
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

Full Spectrum

High Channel: 2452MHz

100T
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ERPTIE
0 t t t t t 1 i
1G 2G 3G 4G 5G 6 8  10G 18G
Frequency in Hz
e Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average | Height Polar Degree Factor (dBpV/m) (dB)
(dBpV/m) | (dBpV/m) (cm) (H/V) (dB/m)
1601.800000 - 24.19 200.0 \Y% 246.0 -9.6 54.00 29.81
1601.800000 35.69 --- 200.0 v 246.0 -9.6 74.00 38.31
3291.600000 - 29.17 150.0 H 346.0 -3.9 54.00 24.83
3291.600000 38.75 - 150.0 H 346.0 -3.9 74.00 35.25
4904.000000 - 31.73 150.0 v 103.0 -0.4 54.00 22.27
4904.000000 42.81 - 150.0 v 103.0 -0.4 74.00 31.19
7356.000000 - 36.53 200.0 A% 270.0 5.6 54.00 17.47
7356.000000 47.04 --- 200.0 v 270.0 5.6 74.00 26.96
9374.200000 - 39.41 150.0 H 197.0 7.7 54.00 14.59
9374.200000 49.05 - 150.0 H 197.0 7.7 74.00 24.95
17622.600000 - 45.63 200.0 H 43.0 14.1 54.00 8.37
17622.600000 55.31 --- 200.0 H 43.0 14.1 74.00 18.69
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

18GHz-25GHz:

Pre-scan with 802.11b, 802.11g, 802.11n-HT20 and 802.11n-HT40 modes of operation in the XY and Z axes of
orientation, the worst case high channel of 802.11b mode in X-axis of orientation was recorded

Horizontal

Spectrum nér:

Ref Level 97.00 dBpY @ RBW 1 MHz

|& Att 0dB  SWT 28 ms @ VBW 3 MHz Mode Auto Sweep
TDF DT

@ 1Pk Max@24v Max

mM2[2] 37.48 dBpv)|
20.31300 GHz
M1[1] 45.93 dBpY)|
20.28780 GHz

20 dBp

90 dey

D1 74.000 dey

70 dey

60 dBp

Dz 54.000 dBp

50 dey

;D dby

20 dBpr

10 dBy

0 dept
Start 18.0 GHz 5001 pts

—
1 )
Date:15.J0UN 2019 104721

Stop 25.0 GHz

Vertical
Spectrum nér:
Ref Level 97.00 depv ® RBW 1 MHz
|& Att 0dB  SWT 28 ms @ VBW 3 MHz Mode Auto Sweep
TDF DT
@ 1Pk Max@2av Max
M1[1] 45.90 dBpV)|
a0 dey 19.85250 GHz
mM2[2] 38.03 dBpY)
19.86370 GHz|
20 dby
D1 74,000 dBy
70 dBy
60 dBp
D2 54.000 dep
50 dBy fott

W:E% :MJ' i, '_‘w:x_‘-lh‘ T J‘“ PYMRER IR “WH‘.W u_'-_m-_'"wﬂ

30 dey

20 dBpr

10 dey

0 dBpr
Start 18.0 GHz 5001 pts

Stop 25.0 GHz

J1 CORARRED

Date:15.JUN 2019 111955
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

1GHz-18GHz:

(The worst case LTE Band 12 (5M BW) High Channel ,high channel of 802.11b and middle channel of BLE mode
transmitting simultaneously was recorded)

Full Spectrum

100T
T Fundamental Test with notch filter
80T \
E I
> 1
g L e
; 40+ v _4< - e '
< i N R i
Q>é S b Pt T -“.'“‘ e -
- 2077
0 t t t t t t — i
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
ST Corrected Amplitude Rx Antenna Turntable COFI:‘;f)t:d Limit Margin
(MHZ) MaxPeak Average Helght Polar Degree (dBpV/m) (dB)
(dBpV/m) | (dBpV/m) | (cm) H/V) (dB/m)
1557.600000 36.81 - 250.0 H 270.0 -9.7 74.00 37.19
1557.600000 --- 25.11 250.0 H 270.0 -9.7 54.00 28.89
4882.800000 41.40 -— 200.0 A% 109.0 -0.4 74.00 32.60
4882.800000 - 33.02 200.0 A\ 109.0 -0.4 54.00 20.98
7385.200000 47.06 - 150.0 A\ 335.0 5.9 74.00 26.94
7385.200000 --- 38.45 150.0 A% 335.0 5.9 54.00 15.55
10037.200000 50.44 - 150.0 H 290.0 8.3 74.00 23.56
10037.200000 - 40.59 150.0 H 290.0 8.3 54.00 13.41
13712.600000 - 43.87 200.0 H 104.0 12.2 54.00 10.13
13712.600000 53.63 - 200.0 H 104.0 12.2 74.00 20.37
17615.800000 - 46.11 100.0 A\ 216.0 14.1 54.00 7.89
17615.800000 55.36 - 100.0 A\ 216.0 14.1 74.00 18.64

FCC Part 15.247

Page 41 of 88




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

18GHz-25GHz:

(The worst case LTE Band 12 (5M BW. High Channel ,high channel of 802.11b and middle channel of BLE mode
transmitting simultaneously was recorded)

.
Horizontal
® “RBW 1 MHz Marker 2 [T2 ]
“VBW 3 MHz 42.11 dBuv
Ref 107 dBuv “Att 10 dB SWT 45 ms 24.910256410 GHz
Markdr 1 [T1[]1
L 100 52167 dBuv
24.932692308 GHz
TDF
D1 74 dBuv
70
I-60-
1]
D2 5§ dBpv -
" Ao gy g N oy abcssh AR s n s A o o Ao Mg L MAMIAPY)
0 Ml R N .
2
X
. e adiie
[AAR v
30
20
10
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 6.AUG.2019 14:31:46
.
Vertical
® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 53.16 dBuV
Ref 107 dBuv “Att 10 dB SWT 45 ms 24.887820513 GHz
Markdr 2 [T2[1
L 100 41)90 dBuv.
234.88782(513 GHz
LN
MAXH
2 AV]
xR ToF
D1 74 dBuv
70
I-60-
D2 5§ dBpv -
dBp
FUTIN T N s Ayt Ll byl i, i R ‘.pw 6DB
ot Wit .
2
P AL
- AQr— AT
30
20
10
Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 6.AUG.2019 14:52:35
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

Restricted Bands Emissions Test:

Note:

1. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)

Corrected Amplitude (dBuV/m) = Corrected Factor (dB/m) + Reading (dBuV)

Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBpV/m)

802.11b Mode: (Pre-scan in the X,Y and Z axes of orientation, the worst case X-axis of orientation was recorded)

Corrected Amplitude Rx Antenna Corrected .. q
Frequency . Turntable Factor Limit Margin
(MHZ) MaxPeak Average Helght Polar Degree (dBuV/m) (dB)
(dBpV/m) | (dBpV/m) (cm) (H/V) (dB/m)
Low Channel: 2412MHz
2390.000000 41.80 200.0 H 59.0 2.8 54.00 12.20
2390.000000 52.74 200.0 H 59.0 2.8 74.00 21.26
High Channel: 2462MHz
2483.500000 - 41.20 150.0 H 159.0 3.0 54.00 12.80
2483.500000 51.45 - 150.0 H 159.0 3.0 74.00 22.55

802.11g Mode: (Pre-scan in the X,Y and Z axes of orientation, the worst case X-axis of orientation was recorded)

Corrected Amplitude Rx Antenna Corrected R q
Frequency - Turntable Factor Limit Margin
(MHz) MaxPeak Average Height Polar Degree (dBpV/m) (dB)
(dBpV /m) | (dBpV/m) | (cm) (H/V) (dB/m)
Low Channel: 2412MHz
2390.000000 - 40.83 100.0 v 344.0 2.8 54.00 13.17
2390.000000 49.92 - 100.0 A% 344.0 2.8 74.00 24.08
High Channel: 2462MHz
2483.500000 - 40.93 150.0 H 42.0 3.0 54.00 13.07
2483.500000 50.71 - 150.0 H 42.0 3.0 74.00 23.29
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

802.11n-HT20 Mode: (Pre-scan in the X,Y and Z axes of orientation, the worst case X-axis of orientation was

recorded)
TEenae Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average Height Polar Degree Factor (dBpV/m) | (dB)
(dBpV/m) | (dBpV/m) (cm) (H/V) (dB/m)
Low Channel: 2412MHz
2390.000000 - 40.91 150.0 H 148.0 2.8 54.00 13.09
2390.000000 53.47 - 150.0 H 148.0 2.8 74.00 20.53
High Channel: 2462MHz
2483.500000 - 40.50 100.0 v 272.0 3.0 54.00 13.50
2483.500000 50.65 - 100.0 v 272.0 3.0 74.00 23.35

802.11n-HT40 Mode: (Pre-scan in the X,Y and Z axes of orientation, the worst case X-axis of orientation was

recorded)
Iy Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average Height Polar Degree Factor (dBpV/m) | (dB)
(dBuV/m) | (dBpV/m) (cm) (H/V) (dB/m)
Low Channel: 2422MHz
2390.000000 51.52 - 200.0 H 149.0 2.8 74.00 22.48
2390.000000 - 42.48 200.0 H 149.0 2.8 54.00 11.52
High Channel: 2452MHz
2483.500000 - 40.89 100.0 v 275.0 3.0 54.00 13.11
2483.500000 51.00 - 100.0 A% 275.0 3.0 74.00 23.00
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

For BLE Mode:

Spurious Emission Test:

30MHz-1GHz

(Pre-scan with low, middle and high channels of operation in the X,Y and Z axes of orientation, the worst case middle
channel of operation in the X axis of orientation was recorded)

80T
60T
E
S T
2 40 : : s
RV ¢ * . ¢ #
£ o0l
& 20
0 t t t t t t t t —
30M 50 60 80 100M 200 300 400 500 800
Frequency in Hz
Corrected
Frequency Amplitude Rx Antenna Turntable C;;l;etf)?d Limit Margin
(MHz) QuasiPeak Height Polar Degree (dB/m) (dBpV/m) (dB)
(dBpV/m) (cm) (H/V)
35.972150 35.41 101.0 \Y 18.0 -8.0 40.00 4.59
60.001850 33.98 101.0 \Y 44.0 -17.9 40.00 6.02
71.991800 29.25 101.0 \Y 39.0 -17.4 40.00 10.75
95.987300 32.63 101.0 A% 18.0 -15.9 43.50 10.87
384.006200 37.30 101.0 H 129.0 -8.5 46.00 8.70
480.008300 34.43 101.0 H 346.0 -6.7 46.00 11.57
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

1GHz-18GHz
(Pre-scan in the X,Y and Z axes of orientation, the worst case X-axis of orientation was recorded)

Note:

1. This test was performed with the 2.4-2.5GHz notch filter.

2. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)
Corrected Amplitude (dBuV/m) = Corrected Factor (dB/m) + Reading (dBuV)
Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBpV/m)

Low Channel: 2402MHz

Full Spectrum

1007 Fundamental Test with notch filter
80T \
g 4
% 60T % * %
= + % .
= o
= 40t ol : Rpetenoe =5
= T X
g ppgee ot
0 t t t t t —— |
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz
Ty Corrected Amplitude Rx Antenna Turntable C;l:‘ce:)tred Limit Margin
(MHz) MaxPeak Average | Height Polar Degree (dBpV/m) (dB)
(dBuV /m) | (dBpV /m) | (em) | (H/V) (dB/m)
1598.400000 35.87 - 150.0 A% 223.0 -9.6 74.00 38.13
1598.400000 --- 27.87 150.0 v 223.0 -9.6 54.00 26.13
2071.000000 - 32.56 150.0 \Y 214.0 -8.1 54.00 21.44
2071.000000 56.83 - 150.0 Vv 214.0 -8.1 74.00 17.17
3444.600000 - 36.82 150.0 \% 214.0 -3.6 54.00 17.18
3444.600000 60.85 - 150.0 v 214.0 -3.6 74.00 13.15
4804.000000 --- 35.18 100.0 \Y% 0.0 -0.6 54.00 18.82
4804.000000 43.77 - 100.0 \Y 0.0 -0.6 74.00 30.23
7206.000000 - 41.99 100.0 A% 225.0 5.7 54.00 12.01
7206.000000 50.70 - 100.0 v 225.0 5.7 74.00 23.30
17564.800000 --- 45.28 250.0 H 1.0 14.2 54.00 8.72
17564.800000 57.01 --- 250.0 H 1.0 14.2 74.00 16.99
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No

.. RSHA190517002-00B

Middle Channel: 2440MHz

Full Spectrum

100T
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i 60T
X
= I 2
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0 t } } } } } —t—t i
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
Frequency Eonnciedymplitude Rx nienny Turntable C;;l;if)t;ed Limit Margin
(MHz) MaxPeak Average Helght Polar Degree (dBp,V/m) (dB)
(dBpV /m) | (dBpV /m) | (ecm) (H/V) (dB/m)
1999.600000 --- 28.66 200.0 \' 253.0 -8.2 54.00 25.34
1999.600000 43.58 200.0 \% 253.0 -8.2 74.00 30.42
2125.400000 - 26.50 200.0 \Y% 353.0 -7.9 54.00 27.50
2125.400000 41.98 200.0 A% 353.0 -7.9 74.00 32.02
3454.800000 - 35.04 200.0 \% 232.0 -3.6 54.00 18.96
3454.800000 42.15 200.0 \% 232.0 -3.6 74.00 31.85
4880.000000 - 37.98 100.0 \Y% 331.0 -0.4 54.00 16.02
4880.000000 44.75 100.0 A% 331.0 -0.4 74.00 29.25
7320.000000 - 43.49 100.0 A% 220.0 5.8 54.00 10.51
7320.000000 50.80 100.0 A\ 220.0 5.8 74.00 23.20
17496.800000 45.28 150.0 \% 159.0 14.3 54.00 8.72
17496.800000 55.81 - 150.0 \% 159.0 14.3 74.00 18.19
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

High Channel: 2480MHz

Full Spectrum

100T
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z [} pres l' anprevide - :
RPN A
0 t t t t 1 i
1G 2G 3G 4G 6 8 10G 18G
Frequency in Hz
e Corrected Amplitude Fx Antenna Turntable C;‘l:cif)t:d Limit Margin
(MHz) MaxPeak Average | Height Polar Degree (dBpV/m) (dB)
(dBuV /m) | (dBpV/m) | (cm) | (H/V) (dB/m)
1061.200000 --- 27.67 200.0 v 108.0 -12.3 54.00 26.33
1061.200000 34.79 - 200.0 v 108.0 -12.3 74.00 39.21
1999.600000 - 31.66 150.0 \Y 268.0 -8.2 54.00 22.34
1999.600000 46.37 - 150.0 \Y 268.0 -8.2 74.00 27.63
3454.800000 34.54 200.0 \Y 69.0 -3.6 54.00 19.46
3454.800000 41.46 - 200.0 v 69.0 -3.6 74.00 32.54
4960.000000 --- 35.23 100.0 v 358.0 -0.3 54.00 18.77
4960.000000 45.59 - 100.0 v 358.0 -0.3 74.00 28.41
7440.000000 - 45.17 150.0 \Y% 239.0 6.0 54.00 8.83
7440.000000 53.77 - 150.0 v 239.0 6.0 74.00 20.23
17564.800000 - 46.05 200.0 H 80.0 14.2 54.00 7.95
17564.800000 56.21 --- 200.0 H 80.0 14.2 74.00 17.79
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

18GHz-25GHz

(Pre-scan with low, middle and high channels of operation in the X,Y and Z axes of orientation, the worst case middle
channel of operation in the X axis of orientation was recorded)

Horizontal

Spectrum n%:

Ref Level 97.00 depv @ RBW 1 MHz

|& Att 0Ocde SWT 28 ms @ VBW 3 MHz Mode Auto Sweep
TDF DC

@ 1Pk Man@24v Max

M1[1] 45.05 dBpY
90 dRys 20.27940 GHz
M2[2] 37.76 dBpv

20.30600 GHz
80 dey

D1 74.000 dBy

70 dey

60 dBy

D2 54.000 dep

50 dBp

MWMN&&%MWM&MMWM it by gt
S O R Ot PSR Ry P Sy wape

30 dBy

20 dey

10 dey

0 dep
Start 18.0 GHz 5001 pts

J1 CHRRRARED

Date:15.JUN 2019 1148:02

Stop 25.0 GHz

Vertical

Spectrum n%:

Ref Level 97.00 depy @ RBW 1 MHz

|= Att 0de SWT 23 ms @ YBW 3 MHz Mode Auto Sweep
TDF DC

@ 1Pk Man @24y Max

M2[2] 37.48 dBpV|
90 dBy 20.32280 GHz
M1[1] 44.99 dBpY

20.27800 GHz
80 dBy

D1 74.000 dBy

70 dByi

60 dBy

Dz 54.IDDD dey

S0 dBp

20 dey

10 dey

0 dep
Start 18.0 GHz 5001 pts

J1 ()

Date:15.JUN 2019 002227

Stop 25.0 GHz
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA190517002-00B

Restricted Bands Emissions Test:
(Pre-scan in the X,Y and Z axes of orientation, the worst case X-axis of orientation was recorded)

Note:

1. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)

Corrected Amplitude (dBuV/m) = Corrected Factor (dB/m) + Reading (dBuV)

Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBp /m)

Corrected Amplitude Rx Antenna Corrected .. 2
Frequency - Turntable Factor Limit Margin
(MHZ) MaxPeak Average Helght Polar Degree (dBpV/m) (dB)
(dBpV /m) | (dBpV /m) (cm) (H/V) (dB/m)
Low Channel: 2402MHz
2390.000000 47.47 - 150.0 v 75.0 2.8 74.00 26.53
2390.000000 - 39.38 150.0 v 75.0 2.8 54.00 14.62
High Channel: 2480MHz
2483.500000 48.25 - 150.0 H 142.0 3.1 74.00 25.75
2483.500000 - 40.85 150.0 H 142.0 3.1 54.00 13.15

FCC Part 15.247

Page 50 of 88
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Report No.: RSHA190517002-00B

Conducted Spurious Emissions at Antenna Port

802.11b Mode Low Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -49.25 dBm VBW 300 kHz
20 dBm 6.78541082 GHz SWT 6.4 s unit dBm
21
11 dB| Offset vi|[T1] -49.25 dB =
6.78541082 GHZz|
1
=b1 46—ciB
-1 INL
IMA 1MA
-20—p2fl 2046 B

-4

="

| ) WW MWWWWWMWM

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 28.MAY.2019 16:52:39

802.11b Mode Middle Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -50.44 dBm VBW 300 kHz
20 dBm 6.63529058 GHz SWT 6.4 s unit dBm
2
11 dB| Offset vi([T1] -50.44 dBmLAJ

6.63529058 GHz|

D1 0. g2 dBm

IN1

-4

e

Start 30 MHz

Date:

2.497 GHz/

28.MAY.2019 16:53:31

Stop

25 GHz
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Report No.: RSHA190517002-00B

802.11b Mode High Channel

Marker 1 [T1] RBW 100 kHz RF Attt 20 dB
Ref LvI -49.65 dBm VBW 300 kHz
20 dBm 6.63529058 GHz SWT 6.4 s unit dBm
11 dB| Offset vail[ri] -49.65 dB
6.63529058 GHz|
1
D1 O Q dBm
-1
1MAX
21 p2ll-19.91 dBm
-3
-4
1
s y
-6
=7
-8I
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 28_MAY.2019 16:54:11
802.11g Mode Low Channel
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -49_.32 dBm VBW 300 kHz
20 dBm 6.98557114 GHz SWT 6.4 s unit dBm
2
11 dB| Offset v [T1] -49_.32 dBnj
6.98557114 GHZz|
1
_10}-D1 -9,l04 dBm
1IMAX
-2
_3 D2]|[-29.04 |dBm
-4
1
5 v
AWJMAMAJ~”¢¢“uAﬁ/wplv‘»wAruﬂM*Aknﬂx*¢AM¢WPﬂJMJhﬁNQJJKULJwAnhNN\Jvmqu

Date:

Start 30 MHz

28 .MAY.2019

2.497

16:58:40

GHz/

Stop 25 GHz

IN1

IN1
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Report No.: RSHA190517002-00B

2

802.11g Mode Middle Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -51.07 dBm VBW 300 kHz
20 dBm 6.63529058 GHz SWT 6.4 s unit dBm
10.5 dB Offset vi|[T1] -51.07 dBm“

6.63529058 GHz|

AMAX

DI -13-42 dBnf

D2|-31.42

-4

[dBm

1

WM‘UWWW

Start 30 MHz

2.497 GHz/

Stop 25 GHz

Date:

29.MAY.2019 20:54:18

802.11g Mode High Channel

2

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvi -50.09 dBm VBW 300 kHz
20 dBm 6.63529058 GHz swT 6.4 s unit dBm
11 dBf Offset vilrra

6.63529058 GHz

-50.09 dB
=

_10 D1 -974 dBm

IN1

Bm

1

U N T T

Start 30 MHz

Date:

28_.MAY.2019

2.497 GHz/

16:56:48

Stop 25 GHz
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802.11n-HT20 Mode Low Channel

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvl -49.60 dBm VBW 300 kHz
20 dBm 6.63529058 GHz SWT 6.4 s unit dBm
11 dB| Offset vail[ri] -49.60 dB “
6.63529058 GHZz|
1
-0 b1 —13.28 dBi INL
1MAX 1
-2
-3 DZ[[-3T-28 [@Bm
-4
1
5 y
M WW/LWW’\M““W M A Ty In AL}\M
-6
-7
-8I
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date:

28_.MAY.2019

17:01:45

802.11n-HT20 Mode Middle Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -49.58 dBm VvVBW 300 kHz
20 dBm 6.63529058 GHz SWT 6.4 s unit dBm
2
11 dB| Offset v -
1|[T1] 49 .58 dBm
6.63529058 GHz
1
-10—pt—=1g-7SdBr INL

=30 73 b

-4

1
Y
et gt

Start 30 MHz

Date: 28.MAY.2019 17:03:03

2.497 GHz/

Stop 25 GHz
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802.11n-HT20 Mode High Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvIi -49.70 dBm VBW 300 kHz
20 dBm 6.58525050 GHz SWT 6.4 s unit dBm
2
11 dB| Offset vi|[T1] -49.70 dBm“
6.58525050 GHz
1
-10=5+—3G-56—db IN1
1MA 1MA
-2
-4
1
_5 Y
-6
-7
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 28.MAY.2019 17:03:47
802.11n-HT40 Mode Low Channel
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli -48.87 dBm VBW 300 kHz
20 dBm 6.58525050 GHz SWT 6.4 s unit dBm
2
11 dB| Offset vi|[T1] -48.87 dB =
6.58525050 GHz
1
-1 INL

-P1 -12.55 dBm|

D2||-32.55 [dBm

1

WWWMLW Akt WWWMW

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 28_.MAY.2019 17:04:35
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802.11n-HT40 Mode Middle Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli -49.76 dBm VBW 300 kHz
20 dBm 6.73537074 GHz SWT 6.4 s unit dBm
11 dB| Offset vi|[T1] -49.76 dB =
6.73537074 GHz
1
-1 INL
le -12.52 dB ]
-2
-3
D2|-32.52 [dBm

W WWWW M A

Start 30 MHz

Date:

28_MAY.2019

2.497 GHz/

17:05:18

Stop 25 GHz

802.11n-HT40 Mode High Channel

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvl -50.01 dBm VBW 300 kHz
20 dBm 6.63529058 GHz SWT 6.4 s unit dBm
2
11 dB| Offset vi([T1] -50.01 dBm“
6.63529058 GHz|
1
~19 51 —23-77 dBn| 1N
- 1A
-2
-3
D2 [-31-77 [Bm

-4

2.497 GHz/

Start 30 MHz

Date: 28 .MAY.2019

17:06:04

Stop 25 GHz
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BLE Mode Low Channel
Marker 1 [T1] RBW 100 kHz RF Attt 20 dB
Ref LvI -48.69 dBm vBW 300 kHz
20 dBm 4.78380762 GHz SWT 6.4 s unit dBm
2
10.5 @B Offset v —
1|[T1] 48_69 dBn|
4_.78380762 GHZ|
1
| D1 2.36 dBm

D2||-17 .64 [dBm.

=7

Start 30 MHz

Date: 31.MAY.2019

2.497 GHz/

19:48:27

BLE Mode Middle Channel

Stop 25 GHz

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvi -49.90 dBm VBW 300 kHz
20 dBm 4.88388778 GHz swT 6.4 s Unit dBm
21
10.5 BB Offspt v _49
1|[T1] 49.90 dBh
4.88388778 GHZ|
1
| D1 1.2 dBm

D2 [|-18.38 [dBm.

-2

=3

~ I=3

Mw JTU PP PPI V! VRV TP VNI RSV

=7

Start 30 MHz

Date: 31.MAY.2019

2.497 GHz/

19:47:34

Stop 25 GHz
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.
BLE Mode High Channel
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -50.28 dBm VBW 300 kHz
20 dBm 12.38989980 GHz SWT 6.4 s unit dBm
2
10.5 HB OFfspt vl ~50.28 dBrl oy
12.38989980 GHZ|
1
|-D1 2.7 dBm
-1
1MAX 1M,
D2 |-17.33 dBm
-2
=3
~4
il
- E
WMM A ,44[4‘4/\‘/0\/\A)'\A4 M».AWWNMW»MA,NMN
-6/
-7
-8

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 31.MAY.2019 19:46:20
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FCC §15.247(a) (2) — 6 dB EMISSION BANDWIDTH

Applicable Standard

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

Test Procedure

According to ANSI C63.10-2013 sub-clause 11.8.1

Set the video bandwidth (VBW) >3 x RBW.

the maximum level measured in the fundamental emission.

Spectrum Analyzer

Attenuator |—

1. SetRBW =100 kHz.
2.
3. Detector = Peak.
4. Trace mode = max hold.
5. Sweep = auto couple.
6. Allow the trace to stabilize.
7.
Test Data

Environmental Conditions

Temperature: 24.3~25.2°C
Relative Humidity: 48~50%
ATM Pressure: 101.3 ~101.5kPa

EUT

The testing was performed by Matt yao from 2019-05-28 to 2019-05-31.

Test Result: Compliant.

Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to

FCC Part 15.247
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EUT operation mode: Transmitting

Channel Frequency ° ](;l:nlflgvl:flstll(lm Limit
(MHz) (MHz) (MHz)
802.11b Mode
Low 2412 9.138 >0.5
Middle 2437 9.138 >0.5
High 2462 9.138 >0.5
802.11g Mode
Low 2412 16.533 >0.5
Middle 2437 16.473 >0.5
High 2462 16.473 >0.5
802.11n-HT20 Mode
Low 2412 17.735 >0.5
Middle 2437 17.735 >0.5
High 2462 17.796 >0.5
802.11n-HT40 Mode
Low 2422 36.192 >0.5
Middle 2437 36.433 >0.5
High 2452 36.433 >0.5
BLE Mode

Low 2402 0.733 >0.5
Middle 2440 0.758 >0.5
High 2480 0.727 >0.5
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Report No.: RSHA190517002-00B

@

802.11b Mode Low Channel

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
ef Lvli 2.39 dB VvVBW 300 kHz
20 dBm 9.13827655 MHz SWT 7.5 ms unit dBm
10.5 @B Offset vai|[T1] -5.47 dBm“
2.40746092 GHz
1 2T TTII 2-39 dB |
9.13827655 MHz
D1 1.73 dém A P
T
D2 [-4.27 dBm f’%} \ \)AU\
1MAX \J A
IJJ rl
4 N
_s5 AA \"A\. A,
wurufMJ g
-6
-7
Center 2.412 GHz 3 MHz/ Span 30 MHz

Date:

3

29.MAY.2019 20:49:56

802.11b Mode Middle Channel

Delta 1 [T1] RBW 100 kHz RF Att 40 dB
Ref Lvi 0.70 dB VBW 300 kHz
30 dBm 9.13827655 MHz SWT 7.5 ms unit dBm
11 dB| Offset vi([T1] -5.66 dBm“
2.43246092 GHZ|
ALl 0.70 dB
9.13827655 MHZ|
D1 1.4 dBm TS "
1
| 10AXpo |—a_8 d p}iulﬂm\ /LU”U“ [ VA
/}A/ \
vaMylmﬁﬂﬂvANvA! WVL“}LLqMﬂLNdide"l

-4

Date

Center 2.437 GHz 3 MHz/

H 28.MAY.2019 15:14:49

Span 30 MHz
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802.11b Mode High Channel

Delta 1 [T1] RBW 100 kHz RF Att 40 dB
Ref LvI 1.63 dB VBW 300 kHz
30 dBm 9.13827655 MHz SWT 7.5 ms unit dBm
11 dB| Offset vi|[T1] -5.28 dB =
2.45746092 GHz|
2 2T TTII 63 dB
9.13827655 MHZ|

1

-D1 1.39 dBm TG )

1 INL

LIAXD2 |-4.61 dBm 1
-1
—21 |f)&/ \/ktJ
-3 V/’//v \\Kﬁ\

PR LA ALy
-4
-5
-6
-7

Center 2.462 GHz 3 MHz/ Span 30 MHz

Date:

28_MAY.2019

15:15:59

802.11g Mode Low Channel

Delta 1 [T1] RBW 100 kHz  RF Att 40 dB
Ref Lvl 0.86 dB VBW 300 kHz
30 dBm 16.53306613 MHz SWT 7.5 ms unit dBm
3
11 dB| Offset v -
1|[T1] 16-43 dBr o
2.40373347 GHZz
2 Al[TTI1 0.86 dB
16 .53306613 MHZ
1
INI
1MA 1A
_10-D1 -9.31 dBm Y S . P Y N
JdANwLMNLthMAhLA@W“ ruduwﬂurﬂﬂufﬂ1bﬂ¢ydq}
p2 |-15.31

-4

Center

Date:

2.412 GHz 3 MHz/ Span 30 MHz

28.MAY.2019 15:44:28
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802.11g Mode Middle Channel

Delta 1 [T1] RBW 100 kHz RF Att 40 dB
Ref Lvi 0.81 dB VBW 300 kHz
30 dBm 16.47294589 MHz SWT 7.5 ms unit dBm
11 dB| Offset vi|[T1] -15.36 dBm“
2.42879359 GHz
2 2T TTII U-8T dB
16.47294589 MHz
1
IN1
1MA 1A
_10/-D1 -8.83 dBm 1 " — —— 1 "

-14.83 d‘*’AA‘,*L’\‘,‘dl’\‘/‘nﬂ\"v\h”wdl,’w‘1
]

-4

Center 2.437 GHz

Date: 28 .MAY.2019

3 MHz/

16:12:15

802.11g Mode High Channel

Span 30 MHz

Delta 1 [T1] RBW 100 kHz  RF Att 40 dB
Ref Lvl 0.52 dB VBW 300 kHz
30 dBm 16.47294589 MHz SWT 7.5 ms unit dBm
3
11 dB| Offset vi|[T1] -14.97 dB =
2.45379359 GHZz|
2 2T TTII U.52 dB
16.47294589 MHz
1
INL
1 1
_10~D1 -8.66 dBm ' IMI i — —7 w1LMJ|“M1 L
D2 |-14.66 dW ’Mk‘ “}Y

Center 2.462 GHz

Date: 28_MAY.2019

3 MHz/

16:17:17

Span 30 MHz
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802.11n-HT20 Mode Low Channel

Delta 1 [T1] RBW 100 kHz  RF Att 40 dB
® Ref Lvi 2.49 dB VBW 300 kHz
30 dBm 17.73547094 MHz SWT 7.5 ms unit dBm
11 dB[ offset vilr -16.66 abrl o
2.40313226 GHz
2 2T TTII 2-49 dB

17 .73547094 MHz

IN1

|-D1 -9.104 dBm. e——— T e e | T

- I . LWWW(«MM J

Center 2.412 GHz 3 MHz/ Span 30 MHz

Date: 28_.MAY.2019 16:10:42

802.11n-HT20 Mode Middle Channel

Delta 1 [T1] RBW 100 kHz  RF Att 40 dB
® Ref Lvi 2.14 dB VBW 300 kHz
30 dBm 17.73547094 MHz SWT 7.5 ms unit dBm
*7711 ag| oFrset vi|[T1] -15.98 dBn
2.42813226 GHz =
2 Al[TTI1 2.14 dB

17 .73547094 MHz

IN1

_10l-D1 -8J89 dBm . .
gLy i '\v‘{f’/"'wl WWNWM

D2 |-14.89 ¢iBm

-4

Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 28.MAY.2019 16:08:42
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802.11n-HT20 Mode High Channel

Delta 1 [T1] RBW 100 kHz  RF Att 40 dB
Ref Lvi 1.16 dB VBW 300 kHz
30 dBm 17.79559118 MHz ~ SWT 7.5 ms Unit dem
11 dB| Offset valrr1g -16.34 den| oy
2.45313226 GHz
2 2T TTII TT6 dB
17.79559118 MHZz
1
IN1
1MA 1MA
_10/ D1 -8.7 dBm “VJ“I.‘ Illl‘u“nl
D2 |-14.7 o g NG, Tl i d

-4

Center 2.462 GHz

Date:

28 .MAY.2019

16:05:12

3 MHz/

802.11n-HT40 Mode Low Channel

Span 30 MHz

Delta 1 [T1] RBW 100 kHz  RF Att 40 dB
Ref Lvi 2.09 dB VBW 300 kHz
30 dBm 36.19238477 MHz SWT 15 ms unit dBm
3
11 dB| Offset vilr -18.58 aerl o
2.40378357 GHZz|
2 2T TTII 2-09 dB
36.19238477 MHZ
1
IN1
1 1
-1
D1 -14.07 dBn ) i
D2 —18_07§dBm | t

6 MHz/

Center 2.422 GHz

Date:

28_MAY.2019

16:18:31

Span 60 MHz
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802.11n-HT40 Mode Middle Channel

Delta 1 [T1] RBW 100 kHz  RF Att 40 dB
® Ref Lvl 1.31 dB VBW 300 kHz
30 dBm 36.43286573 MHz SWT 15 ms unit dBm
11 dB| Offset vi|[T1] -18.47 dB =
2.41878357 GHz
2 2T TTII 3T dB

36.43286573 MHZ

-1

IN1

D1 -11{.94 dBm| I w'j\w

—17_94§UBW

Center 2.437 GHz

Date:

28_MAY.2019

6 MHz/

16:19:57

Span 60 MHz

802.11n-HT40 Mode High Channel

Delta 1 [T1] RBW 100 kHz  RF Att 40 dB
® Ref Lvi 2.14 dB VBW 300 kHz
30 dBm 36.43286573 MHz swT 15 ms unit dBm
3

11 dB| Offset vi|[T1] -18.60 dBm“

2.43378357 GHz

2 Al[TTI1 2.14 dB

36.43286573 MHz

D2

IN1

FDI -11.57 dBnf
YNV SYYT Ny

—17_57%dBm

/

aofin

-4

Center 2.452 GHz

Date: 28.MAY.2019 16:21:05

6 MHz/

Span 60 MHz
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BLE Mode Low Channel
Delta 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref LvI 1.35 dB VBW 300 kHz
20 dBm 733.46693387 kHz SWT 5 ms unit dBm
2
10.5 B Offset v -3
1|[T1] 3.61 dBn
2.40173848 GHZ|
1 2T LTTI 1-35 dB
733.46693387 kHz|
| D1 3.92 dBm
N f N TN 1
D2 |-2.98 dBm T 'z.\\
. < .
1A 1MA
- / \
_ / N
3 / \,
. \\
Jkﬁwuﬂuuﬁﬂr \\4/w
-5
-6
-7
-8
Center 2.402 GHz 300 kHz/ Span 3 MHz

Date:

31.MAY.2019

19:43:36

BLE Mode Middle Channel

Delta 1 [T1] RBW 100 kHz RF Att 20 dB

Ref LvI 1.20 dB VBW 300 kHz

20 dBm 757 .51503006 kHz SWT 5 ms unit dBm
21

10.5 dB Offset v -3
1(rT1] 3.44 dBn
2.43970240 GHZ
1 2T LTTI 1-20 dB
5
| 51 3.da dBm 7857 .51503006 kHz|
N WY
D2 |-2.96 dBm L\\\

~1

1MA> / \ 1MA
_2 \
_3 ,/ e
- v/ \w
-5
6!
-7
-8

Center 2.44 GHz 300 kHz/ Span 3 MHz

Date: 31.MAY.2019 19:42:47
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.
BLE Mode High Channel
Delta 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvi 1.37 dB VBW 300 kHz
20 dBm 727.45490982 kHz swT 5 ms unit dBm
2
10.5 BB Offspt va|rray _3.88 dBn|
2.47974449 GHZ|
1 2T LTTI 1-37 dB
01 2 15 us 727.45490982 kHZ
L ) m
sl 1

Y

D2 |-3.22 dBm BN
/ N

. / \

g J e
W\M e
-5
-6/
=7
-8
Center 2.48 GHz 300 kHz/ Span 3 MHz
Date: 31.MAY.2019 19:41:46
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FCC §15.247(b) (3) - MAXIMUM CONDUCTED OUTPUT POWER

Applicable Standard

According to FCC §15.247(b) (3), for systems using digital modulation in the 902-928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz bands: 1 Watt. As an alternative to a peak power measurement, Compliance
with the one Watt limit can be based on a measurement of the maximum conducted output power.
Maximum Conducted Output Power is defined as the total transmit power delivered to all antennas and
antenna elements averaged across all symbols in the signaling alphabet when the transmitter is operating at
its maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a
reduced power level. If multiple modes of operation are possible (e.g., alternative modulation methods),
the maximum conducted output power is the highest total transmit power occurring in any mode.

Test Procedure

For Wi-Fi:

According to ANSI C63.10-2013 sub-clause 11.9.1.3

The maximum peak conducted output power may be measured using a broadband peak RF power meter.

The power meter shall have a video bandwidth that is greater than or equal to the DTS bandwidth and shall
use a fast-responding diode detector.

Power Meter Attenuator l— EUT

For BLE:

According to ANSI C63.10-2013 sub-clause 11.9.1.1

Set the RBW > DTS bandwidth.

Set VBW >3 x RBW.

Set span > 3 x RBW

Sweep time = auto couple.

Detector = peak.

Trace mode = max hold.

Allow trace to fully stabilize.

Use peak marker function to determine the peak amplitude level.

Signal Analyzer Attenuator l— EUT

PN WD =
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Test Data

Environmental Conditions

Temperature: 23.5C
Relative Humidity: 48%
ATM Pressure: 101.2 kPa

The testing was performed by Matt yao from 2019-05-28 to 2019-05-31.
Test Result: Compliant.

EUT operation mode: Transmitting

Max Conducted Max Conducted -
Channel Frequency Bea /SOt Average power Limit Result
(MHz) Power (dBm) (dBm)
(dBm)
802.11b Mode
Low 2412 12.73 9.63 30 Pass
Middle 2437 12.75 9.65 30 Pass
High 2462 13.30 9.74 30 Pass
802.11g Mode
Low 2412 9.92 4.22 30 Pass
Middle 2437 9.94 4.24 30 Pass
High 2462 10.34 4.41 30 Pass
802.11n-HT20 Mode
Low 2412 9.74 3.84 30 Pass
Middle 2437 9.95 4.05 30 Pass
High 2462 10.41 431 30 Pass
802.11n-HT40 Mode
Low 2422 10.22 4.52 30 Pass
Middle 2437 9.93 4.45 30 Pass
High 2452 10.35 4.65 30 Pass
BLE Mode
Low 2402 2.95 / 30 Pass
Middle 2440 3.00 / 30 Pass
High 2480 2.71 / 30 Pass
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BLE Mode Low Channel
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 2.95 dBm vBW 3 MHz
20 dBm 2.40238176 GHz SWT 5 ms unit dBm
2
10.5 dB Offset v 2
1|[T1] 2.95 dBn|
2.40238176 GHZ
1
1
v
-1
1) 1MA
-2
-3
-4
-5
-6/
=7
-8
Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 31.MAY.2019

19:39:21

BLE Mode Middle Channel

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 3.00 dBm VBW 3 MHz
20 dBm 2.44035772 GHz  SWT 5 ms Unit dBm
2
10.5 B OFfsbt v 3
1|rm1y 3.00 dBn|
2.44035772 GHz
1
1
b 4
Y I
1MAX IMA
—2
=3
—4
-5
-6
=7
-8t
Center 2.44 GHz 300 kHz/ Span 3 MHz

Date: 31.MAY.2019

19:39:53
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.
BLE Mode High Channel
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 2.71 dBm vBW 3 MHz
20 dBm 2.48035170 GHz SWT 5 ms unit dBm
2
10.5 HB Offsft vl 2.71 dBn|
2.48035170 GHZ
1
1
v
i ] \\
L~
-2
-3
-4
-5
-6
-7
-8
Center 2.48 GHz 300 kHz/ Span 3 MHz
Date: 31.MAY.2019 19:40:18
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FCC §15.247(d) - BAND EDGE

Applicable Standard

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)).

Test Procedure
According to ANSI C63.10-2013 sub-clause 6.10.

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

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its
antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured
frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set RBW to 100 kHz and VBW of spectrum analyzer to 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.

Test Data

Environmental Conditions

Temperature: 243 ~25C
Relative Humidity: 48~50%
ATM Pressure: 10.1.0~101.3 kPa

The testing was performed by Matt yao from 2019-05-28 to 2019-05-31.

Test Result: Compliant.
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EUT operation mode: Transmitting

.
802.11b Mode Left Side
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI -51.45 dBm VBW 300 kHz
20 dBm 2.39945892 GHz SWT 15 ms unit dBm
2
11 dB| Offset vi|[T1] -51.45 dB =
2.39945892 GHz
1
L. D1 0.93 dBm mqﬁ
-1 INL
\ N m \
_2 D2 |-19.47 [dBm
-3 /[ \1\
-4
5 11,’1/ \J\ o
M i \'\Nw\v\,
A A A AR 1]
-6
-7
-8
Center 2.4 GHz 6 MHz/ Span 60 MHz
Date: 28_MAY_2019 16:35:09
802.11b Mode Right Side
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lv1 -52.86 dBm VBW 300 kHz
20 dBm 2.48454208 GHz SWT 20 ms unit dBm
2
11 dB| Offset vi|[T1] -52.86 dBm“
2.48454208 GHz
1
| D1 1.48 dBerH
Y IN1
1MA 1MA
2 D2 |-18[52 [dBm
_3 ﬂ \
_a ,, \
B} hﬂ\f M
Y N
INAAAIANA AALAS A A NAY]
-6
-7
Center 2.4835 GHz 8 MHz/ Span 80 MHz

Date:

28 .MAY.2019

16:36:30
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802.11g Mode Left Side
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvIi -44 .81 dBm VBW 300 kHz
20 dBm 2.39957916 GHz SWT 15 ms unit dBm
2
11 dB| Offset v [T1] -44_.81 dBm“
2.39957916 GHz
1
_10=R1 =959 dBm. IN
o M rw.uuu\ n
-2
_3 D2 |-29.59 dBm / \

-4

\"’W\MW

Center 2.4 GHz

Date:

28.MAY.2019 16:33:48

6 MHz/

Span 60 MHz

802.11g Mode Right Side

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli -49.93 dBm VBW 300 kHz
20 dBm 2.48422144 GHz SWT 20 ms unit dBm
2
11 dB| Offset vail[ri] -49.93 dB =
2.48422144 GHZz|
1
_1o Pt 832, qEm FTTIT -
1 1
-2
D2 7L8_32 \
_3 \‘
; M’M M
%1
5 v
AN U BTN RTIRPN YR TA APy
-6
-7
-8
Center 2.4835 GHz 8 MHz/ Span 80 MHz

Date:

28_.MAY.2019

16:37:34
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802.11n-HT20 Mode Left Side

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvIi -44 .96 dBm VBW 300 kHz
20 dBm 2.39753507 GHz SWT 15 ms unit dBm
2
11 dB| Offset vi|[T1] -44 .96 dBn|

2.39753507 GHz

D1 -9.]15 dBm.

T b | |
. / \
. . Vg

Il N AMAAA M~
-6
=7
Center 2.4 GHz 6 MHz/ Span 60 MHz
Date: 28.MAY.2019 16:29:42

802.11n-HT20 Mode Right Side

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -48.77 dBm VBW 300 kHz
20 dBm 2.48454208 GHz SWT 20 ms unit dBm
21
11 dB| Offset vi|[T1] -48.77 dB =
2.48454208 GHz
1
|-D1 -8.|5 dlBn.
—1 959 lllllu‘\ INL
1 1
-2
D2 jzs_s dBm \
-3

4 " \&L
x g

Center 2.4835 GHz 8 MHz/ Span 80 MHz

Date: 28.MAY.2019 16:38:54
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802.11n-HT40 Mode Left Side
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
® Ref LvI -46.64 dBm VBW 300 kHz
20 dBm 2.39949900 GHz SWT 25 ms unit dBm
11 dBf Offset vilrra -46.64 denf o
2.39949900 GHZz|
1
-t D1 -11.77 den I :“
- )I \1UI
-3 D2 |-31.77 |dBm T
. / \
mkw$ﬁiJ
s el
TN TV ST o
-6
=7
-8I
Center 2.4 GHz 10 MHz/ Span 100 MHz
Date: 28_.MAY.2019 16:41:45
802.11n-HT40 Mode Right Side
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
® Ref Lvi -45_15 dBm VBW 300 kHz
20 dBm 2.48939178 GHz SWT 30 ms unit dBm
2
11 dB| Offset vi|[T1] -45.15 dBm
2.48939178 GHZz|
1
-10p—T INT
- i \
-3 L}I}ﬁ —-31.3T [dBm 1
-4
MMM/ 1
Mmm«)«w
-6
=7

Center 2.4835 GHz

Date:

28 .MAY.2019

16:40:52

12 MHz/

Span 120 MHz
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.
BLE Mode Left Side
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -46.14 dBm VBW 300 kHz
20 dBm 2.39986974 GHz SWT 5 ms unit dBm
2
10.5 HB OFfspt vi|T1] -46.14 dBn|
2.39986974 GHZ|
1
|-D1 3.01 dBm
TAAVA|
—14 // \\
D2 |-16.99 dBm
2 J |
—3 /Lj \L4
4 J \
1 M \x‘w\‘/
5 ot ,MM va‘\
s g A
-6
-7
-8
Center 2.4 GHz 1 MHz/ Span 10 MHz
Date: 31.MAY.2019 19:44:29
. .
BLE Mode Right Side
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -50.66 dBm VBW 300 kHz
20 dBm 2.48392084 GHz SWT 5 ms unit dBm
2
10.5 HB Offsft vl _50.66 dBn|

2.48392084 GHZ|

| 01 2.78 dBm
VAVAY

1MAX
D2 |-17.22 [dBm \

-2

g

Center 2.4835 GHz

Date: 31.MAY.2019

1.2 MHz/

19:45:31

Span 12 MHz
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FCC §15.247(e) - POWER SPECTRAL DENSITY

Applicable Standard

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted output power shall be used to
determine the power spectral density.

Test Procedure
According to ANSI C63.10-2013 sub-clause 11.10.2
The following procedure shall be used if maximum peak conducted output power was used to determine

compliance, and it is optional if the maximum conducted (average) output power was used to determine
compliance:

1. Set the RBW to: 3kHz< RBW<100 kHz.

2. Setthe VBW > 3xRBW.

3. Set the span to 1.5 times the DTS bandwidth.

4. Detector = peak.

5. Sweep time = auto couple.

6. Trace mode = max hold.

7. Allow trace to fully stabilize.

8. Use the peak marker function to determine the maximum amplitude level within the RBW.
9. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

Test Data

Environmental Conditions

Temperature: 241 °C
Relative Humidity: 48%
ATM Pressure: 101.1 kPa

The testing was performed by Matt yao from 2019-05-28 to 2019-06-24.

Test Result: Compliant.
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EUT operation mode: Transmitting

Channel Frequency PSD Limit
(MHz) (dBm/3kHz) (dBm/3kHz)
802.11b Mode

Low 2412 -13.91 <8
Middle 2437 -13.55 <8

High 2462 -11.15 <8

802.11g Mode

Low 2412 -23.75 <8
Middle 2437 -22.36 <8

High 2462 -22.85 <8

802.11n-HT20 mode

Low 2412 -23.32 <8
Middle 2437 -23.37 <8

High 2462 -22.43 <8

802.11n-HT40 Mode

Low 2422 -26.20 <8
Middle 2437 -26.22 <8

High 2452 -25.25 <8

BLE Mode

Low 2402 -11.72 <8
Middle 2440 -12.21 <8

High 2480 -11.53 <8
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802.11b Mode Low Channel

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvl -13.91 dBm VBW 10 kHz
20 dBm 2.41042184 GHz SWT 4.2 s unit dBm
2
11 dB| Offset vi|[T1] -13.91 dB [A]
2.41042184 GHZz

T

17T

AN

IN1

Center 2.412 GHz

1.5 MHz/

Span 15 MHz

Date: 28_MAY.2019 17:07:33

802.11b Mode Middle Channel

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -13.55 dBm VBW 10 kHz
20 dBm 2.43767635 GHz SWT 4.2 s unit dBm
2
11 dB| Offset vi|[T1] -13.55 der‘T
2.43767635 GHz

JIW

T IN1

I

-4

V|V

Date

H 28.MAY.2019

Center 2.437 GHz

1.5 MHz/ Span 15 MHz

17:07:58
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802.11b Mode High Channel

Marker 1 [T1] RBW 3 kHz  RF Att 20 dB

Ref Lvi -11.15 dBm VBW 10 kHz

20 dBm 2.46402906 GHz swWT 4.2 s unit dBm
2

11 dBf Offset vilrra _11.15 dB
2.46402906 GHZ o
1
1

i

IN1

ied V

“\W%

Center 2.462 GHz

Date:

802.11g Mode Low Channel

1.5 MHz/

28.MAY.2019 17:08:23

Span 15 MHz

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -23.75 dBm VBW 10 kHz
20 dBm 2.41392886 GHz SWT 7s unit dBm
2
11 dB| Offset vi([T1] -23.75 dBn|

2.41392886 GHz

IN1

) |wwmmw~wmwhww,m

Joitld

oy

Center 2.412 GHz

Date: 28 .MAY.2019

2.5 MHz/

17:10:54

Span 25 MHz
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802.11g Mode Middle Channel

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -22.36 dBm VBW 10 kHz
20 dBm 2.43867836 GHz SWT 7 s unit dBm
2
11 dB| Offset vilrrig -22.36 den o

2.43867836 GHz

-1 INL

a |

¥ R

Center 2.437 GHz 2.5 MHz/ Span 25 MHz

Date: 28.MAY.2019 17:10:26

802.11g Mode High Channel

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -22.85 dBm VBW 10 kHz
20 dBm 2.46453006 GHz SWT 7 s unit dBm
2
11 dB| Offset vi|rr1 _22.85 dB

2.46453006 GHz

-1 INL

-6 WU‘U‘\""‘“J \'ﬂwﬁ

Center 2.462 GHz 2.5 MHz/ Span 25 MHz

Date: 28.MAY.2019 17:09:56
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802.11n-HT20 Mode Low Channel

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -23.32 dBm VBW 10 kHz
20 dBm 2.41765431 GHz SWT 7.6 s unit dBm
2
11 dB| Offset vilrrig -23.32 den oy
2.41765431 GHZz|
1
—1 INL
LMAX 1MA
-2 +
) Jy W\
-6 “
-7
Center 2.412 GHz 2.7 MHz/ Span 27 MHz

Date:

28.MAY.2019 17:11:28

802.11n-HT20 Mode Middle Channel

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -23.37 dBm VBW 10 kHz
20 dBm 2.43426754 GHz SWT 7.6 s unit dBm
2
11 dB| Offset vi([T1] -23.37 dBn|

2.43426754 GHz

IN1

MWAVWMMMMML

o

iy

Center 2.437 GHz

Date:

28 .MAY.2019

17:11:56

2.7 MHz/

Span 27 MHz
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802.11n-HT20 Mode High Channel

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvli -22.43 dBm VBW 10 kHz
20 dBm 2.46083667 GHz SWT 7.6s unit dBm
11 dB| Offset vi|[T1] -22.43 dB =
2.46083667 GHz
1
-1 INL
1MA> 1
_2 1
. er (oo
_4 /}J |
-5
-7
-8
Center 2.462 GHz 2.7 MHz/ Span 27 MHz
Date: 28_MAY.2019 17:12:25
802.11n-HT40 Mode Low Channel
Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -26.20 dBm VBW 10 kHz
20 dBm 2.40827756 GHz SWT 15.5 s unit dBm
2
11 dB| Offset vi|[T1] -26.20 dBm“

2.40827756 GHz

IN1

-4

-

Py

Center 2.422 GHz

Date: 28 .MAY.2019

5.5 MHz/

17:14:14

Span 55 MHz
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802.11n-HT40 Mode Middle Channel

Date:

-4

Marker 1 [T1] RBW 3 kHz  RF Att 20 dB
Ref Lvli -26.22 dBm VBW 10 kHz
20 dBm 2.42415932 GHz SWT 15.5 s unit dBm
11 dB| Offset vi|rr1 _26.22 dB
2.42415932 GHz
1
1
_3 "
6 / \“M
Center 2.437 GHz 5.5 MHz/ Span 55 MHz
28.MAY.2019 17:14:53
.
802.11n-HT40 Mode High Channel
Marker 1 [T1] RBW 3 kHz  RF Att 20 dB
Ref Lvl -25.25 dBm VBW 10 kHz
20 dBm 2.44081263 GHz SWT 15.5 s unit dBm
2
11 dB| Offset vi|[T1] -25.25 dBn
2.44081263 GHz
1
1MA
1
6 ../ \
Center 2.452 GHz 5.5 MHz/ Span 55 MHz

Date: 28 .MAY.2019

17:15:28

IN1

IN1
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BLE Mode Low Channel

Spectrum I

(=)

Ref Level 20.00 dém Offset 10.50 d8 & RBW 3 kHz
b Att 20dB  SWT 632.1 ps @ VBW 10 kHz

Mode Auto FFT

Input 1 DC

(@ 1Pk Max

10 dBém
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-11.72 dBm
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BLE Mode Middle Channel

Spectrum I

(=)

Ref Level 20.00 dém Offset 10.50 d8 & RBW 3 kHz
b Att 20dB  SWT 632.1 ps @ VBW 10 kHz

Mode Auto FFT

Input 1 DC

(@ 1Pk Max

10 dBém

mMi[1]

-12.21 dBm
2.43979330 GHz

0 dBm:

-10 dBm I
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-30 dam
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50 dBm

=60 dem

=70 dBm
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691 pts
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Measuring...

Span 1.2 MHz

y

03:26:06

FCC Part 15.247

Page 87 of 88




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA190517002-00B

BLE Mode High Channel

Spectrum I mv:'

Ref Level 20.00 dém Offset 10.50 d8 & RBW 3 kHz

e ALt 20d8  SWT 632.1 ps & YBW 10 kHz  Mode Auto FFT  Input 1 DC
(@ 1Pk Max

Mi[1] -11.53 dBm
2.47979330 GHz

=10 dBém

-20 de

-30 diém

-40 dBm

50 dBm

=60 dem

=70 dBm

CF 2.48 GHz 691 pts

—
L 1 ) Measuring..  WEERRNANN S

Span 1.2 MHz
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xxxws END OF REPORT #%%%%

FCC Part 15.247 Page 88 of 88




