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1 General information

1.1 Product description

Test item : Microcomputer Board
Manufacturer : meistier corporation

Address : 2081-17 Tabaru, Mashiki-machi, Kamimashiki-gun, Kumamoto
Model (HVIN/PMN) : RTKSRX23WO0C00000BJ

FCCID : 2AEMXRX23WTBQ56

ISED ID :20194-RX23WTBQ56

Serial number : WS027

Hardware version : WS Ver.1

Software version : WS Ver.1

Operating frequency :2402 - 2480 MHz

Modulation : GFSK (Bluetooth Ver. 5.0 LE)
Antenna Gain : +1.6 dBi (manufacturer declaration)
Receipt date of EUT : June 14, 2019

Nominal power source voltages : DC 5.0 V (USB)

1.2 Test(s) performed/ Summary of test result

Test specification(s) : FCC CFR 47 Part 15 Subpart C (01 Oct. 2018)
RSS-247 Issue 2, RSS-Gen Issue 5

Test method(s) : ANSI C63.10: 2013

Test(s) started :June 17,2019

Test(s) completed :July 10,2019

Summary of test result : Complied

Note: The above judgment is only based on the measurement data and it does not include the measurement
uncertainty. Accordingly, the statement below is applied to the test result.
The EUT complies with the limit required in the standard in case that the margin is not less than the
measurement uncertainty in the Laboratory.
Compliance of the EUT is more probable than non-compliance is case that the margin is less than the
measurement uncertainty in the Laboratory.

Test engineer S % 8 WL\

" K. Onishi
Wireless testing laboratory

Reviewer 5
Y. Taki
{ . .
Manager, Wireless testing laboratory
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1.3 Test facility

[Yokohama Laboratory]
Address: 472, Nippa-cho, Kohoku-ku, Yokohama, 223-0057, Japan
TEL: +81-45-534-0645
FAX: +81-45-592-7506

Accredited by National Voluntary Laboratory Accreditation Program (NVLAP) for the emission tests stated in the scope
of the certificate under Certificate Number 200780-0

Registered by Innovation, Science and Economic Development Canada (ISED):
The registered CAB identifier is JP0009.

Registered by Voluntary Control Council for Interference by Information Technology Equipment (VCCI)

Each registered facility number is as follows;
Test site A-0045

[Kitayamata laboratory]

Address: 3-5-23, Kitayamata, Tsuzuki-ku, Yokohama, 224-0021, Japan
TEL: +81-45-550-3520
FAX: +81-45-592-7506

Accredited by National Voluntary Laboratory Accreditation Program (NVLAP) for the emission tests stated in the scope
of the certificate under Certificate Number 200780-0

Registered by Innovation, Science and Economic Development Canada (ISED):
The registered CAB identifier is JP0009.

Registered by Voluntary Control Council for Interference by Information Technology Equipment (VCCI)
Each registered facility number is as follows;
Test site A-0212

This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or

any agency of the Federal Government.

TESTING
NVLAP LAB CODE 200780-0
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1.4 Measurement uncertainty

The treatment of uncertainty is based on the general matters on the definition of uncertainty in “Guide to the expression
of uncertainty in measurement (GUM)” published by ISO. The Lab’s uncertainty is determined by referring ETSI TR
100 028-1 V1.4.1 (2001-12).

The uncertainty of the measurement result in the level of confidence of approximately 95% (k=2) is as follows;

Conducted emission (150 kHz - 30 MHz): +3.3dB
Radiated emission (9 kHz - 30 MHz): +5.0dB
Radiated emission (30 MHz - 1000 MHz): +5.2dB
Radiated emission (1 GHz - 6 GHz): +4.9dB
Radiated emission (6 GHz - 18 GHz): +4.9dB
Radiated emission (18 GHz - 26 GHz): +5.5dB

1.5 Summary of test results

Requirement Section Section Result Section in

d in FCC___| in RSS-247 this report
Occupied Bandwidth (99 %) 2.1049 (RSg.—Z}en) Complied 2.1
6 dB Bandwidth 15.247 (a) (2) 5.2 (a) Complied 2.2
Conducted Output Power 15.247 (b) (3) 5.4 (d) Complied 23
Conducted Spurious Emission 15.247 (d) 5.5 Complied 2.4
Power Spectral Density 15.247 (e) 5.2 (b) Complied 2.5

. . . . 15.247(d), 8.9/8.10 .

Transmitter Radiated Spurious Emissions 15205 (a) (RSS-Gen) Complied 2.6
AC power line conducted emissions 15.207 (RSS'—%en) Complied 2.7
Radiated Emissions (Receiver) - (RS;.—3Gen) Complied 2.8
AC power line conducted emissions (Receiver) - (ng;z(}en) Complied 2.9
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1.6 Setup of equipment under test (EUT)
1.6.1 Test configuration of EUT
Equipment(s) under test
No. Item Model No. Manufacture Serial No.
A Microcomputer Board RTKS5RX23W0C00000BJ meistier WS027
Support Equipment(s)
No. Item Model No. Manufacture Serial No.
B PC PC-VK17HBBCD NEC 26012321A
C AC adapter ADP-65JH E NEC 2208800DD
Connected cable(s)
No. Item From To Length [m] Shield Ferrite Core
1 USB cable A B 1.0 Yes No
2 DC cable B C 1.8 No Yes
3 AC cable C AC mains 1.8 No Yes

1.6.2 Operating condition:

- Tx (2402MHz): The EUT is in normal transmission mode at 2402MHz (2Mbps, 1Mbps, 500kbps, 125kbps)
- Tx (2442MHz): The EUT is in normal transmission mode at 2442MHz (2Mbps, 1Mbps, 500kbps, 125kbps)
- Tx (2480MHz): The EUT is in normal transmission mode at 2480MHz (2Mbps, 1Mbps, 500kbps, 125kbps)
- Rx (2402MHz): The EUT is in normal transmission mode at 2402MHz
- Rx (2442MHz): The EUT is in normal transmission mode at 2442MHz
- Rx (2480MHz): The EUT is in normal transmission mode at 2480MHz
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1.6.3 Setup diagram of tested system
A
(EUT)
1 B 2 C 3
— 5 AC
(AE) (AE)

Ferrite core (pre-assemble)
1.7 Equipment modifications

No modifications have been made to the equipment in order to achieve compliance with the applicable
standards described in clause 1.2.

1.8 Deviation from the standard

No deviations from the standards described in clause 1.2.
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2 Test procedure and test data

2.1 Occupied Bandwidth (99%)

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | _Antenna Port Spectrum
Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 6.9
-RBW: 1to5 % of OBW - VBW >3 x RBW
- Span: OBW x 1.5t0 5 - Trace: Max hold

Limitation
There are no limitations.
The measurement value is used for the emission designator.

Test equipment used (refer to List of utilized test equipment)

[ TRo6 | cCL31 | - | - | - | -

Test results

Transmission Frequency Occupied Bandwidth [MHZz]
[MHz] 1Mbps 2Mbps
2402 1.038 2.049
2442 1.041 2.054
2480 1.043 2.057
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“RBW 30 kHz Marker 1 [T1 ] ® *RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz 2.35 dBm VBW 100 kHz -5.06 dBm
Ref 10 dBm “Att 10 dB SWT 25 ms 2.401862362 GHz Ref 10 dBm “Att 10 dB SWT 25 ms 2.401679680 GHz
10 OBW [1.03853§539 MHz 10 OBW [2.049549550 MHz
Temp |1 [T1 ogw] Temp |1 [T1 OBW
1 -16.37 dBm Lo T 20.81 dBm
2.401517017 GHz 2.40102 GHz
V\"\,\,\ Temp 5 1“: M Temp [2 [T1 O
/i R v 14 01 ap
;ﬂ T2 W 2.403071071 GHz
T2 .
i - | N ToF
\\‘ »M«/ﬂ/ / ‘\\V\\« 308
R o " » L/ ' Y
NPT AT B
Wik
L¢h (1Mbps) Lc¢h (2Mbps)
—90 -90
Center 2.402 GHz 500 kHz/ Span 5 MHz Center 2.402 GHz 500 kHz/ Span 5 MHz
“RBW 30 KHz Marker 1 [T1 ] “RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz 2.34 dBm VBW 100 kHz 5.12 dBm
Ref 10 dBm Att 10 dB SWT 25 ms 2.441857357 GHz Ref 10 dBm “Att 10 dB SWT 25 ms 2.441682182 GHz
10 OBW |1.04104§041 MHz 10 OBW |2.054554
Temp |1 [T1 OBW] Temp |1 [T1 O
1 -16.35 dBm -20.81 dem|iEM
2.441517017 GHz 1 2.441019019 GHz
’VV’\ Temp |2 [T1 ogw] /\!\/\,‘fl\ Temp |2 [T1 Ogw]
1438 dB a A 19 97 ds
?y[l(v T2 2.442558058 GHz v 2.443073574 GHz
|- / ' ~-30- \/\
| ” \ ST
I, \‘MM ;‘7 v
L co o] [ o
IO P
- ~-70-
B Mch (]Mbps) Mch (2Mbp)
I
Center 2.442 GHz 500 kHz/ Span 5 MHz Center 2.442 GHz 500 kHz/ Span 5 MHz
“RBW 30 kHz Marker 1 [T1 ] ® “RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz 2.46 dBm VBW 100 kHz -4.94 dBm
Ref 10 dBm “Att 10 dB SWT 25 ms 2.479784785 GHz Ref 10 dBm “Att 10 dB SWT 25 ms 2.479677177 GHz
10 OBW |1.043543544 MHz 10 OBW ]2.057057057 MHz
Temp |1 [T1 OBW] Temp |1 [T1 OBW]
1 -16.43 dem(|EM -29.55 dem(|EM
2.479517017 GHz 1 2.479019019 GHz
Temp |2 [T1 OBW] /J\\IMA Temp [2 [T1 O§w]
4 . LAY, 1495 ds;
U , ) Do v -
T2 2.48056¢561 GHz 2.48107¢076 GHz
[ 20 |
B ( '\/\N | \/\
L_so. \w AC ;’7 Y :
] MMWM y k.
L 70 -
Heh (1Mbps) Hch (2Mbps)
—90 -90
Center 2.48 GHz 500 kHz/ Span 5 MHz Center 2.48 GHz 500 kHz/ Span 5 MHz

Tested Date:
Humidity:

June 26, 2019
54 %

Temperature:
Atmos. Press:

19 degC
1016 hPa
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2.2 6dB Bandwidth

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 11.8
- RBW: 100 kHz - VBW: 300 kHz
- Detector: Peak - Trace: Max hold

Applicable rule and limitation
15.247 (a) (2) / RSS-247 5.2 (a): 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 equipment used (refer to List of utilized test equipment)

| TRO6 | cL31 | - - - 1 -

Test results - Complied with requirement

Test Data
Transmission Frequency 6 dB Bandwidth [kHz] Limit
[MHz] 1Mbps 2Mbps [kHz]
2402 730.7 1388.8 500
2442 723.2 1391.3 500
2480 733.2 1396.3 500
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® “RBW 100 kHz Marker 1 [T1 ] ® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 1.59 dBm VBW 300 kHz ~0.66 dBm
Ref 10 dBm “Att 10 dB SWT 10 ms 2.402285285 GHz Ref 10 dBm “Att 10 d8 SWT 10 ms 2.402212713 GHz
10 ndB 111 00 dB 10 nde [T11  §.00 dB
1 BW 730.73073¢731 kHz BW 1.38888¢889 MHz
~ Temp |1 [T1 ndBl [A] : Temp |1 [T1 ndBl [A]
/TA \T\ .40 d8m r\}&/\/\/\” T2 -¢.70 dBm
2.401669670 GHz 2.401344344 GHz
Ly ES PRPSSa vet L temp|a FFinde}
-4.36 dBm -6.69 dBm
2.402400400 GHz|| e 2.402733233 GHz|[ 1,

\ A v

Lch (1Mbps) L¢h (2Mbps)

—90 -90
Center 2.402 GHz 500 kHz/ Span 5 MHz Center 2.402 GHz 500 kHz/ span 5 MHz
® “RBW 100 kHz Marker 1 [T1 ] ® RBW 100 KHz Marker 1 [T1 ]
VBW 300 kHz 1.61 dBm VBW 300 kHz 0.69 dBm
Ref 10 dBm Att 10 dB SWT 10 ms 2.442280280 GHz Ref 10 dBm “Att 10 dB SWT 10 ms 2.442212713 GHz
10 ndB [T1] 00 dB 10 ndB 111 00 dB
1 BW 733.223223224 kHz N BW  [1.391391391 MHz
v
- T Temp {1 [T1 ndB] Temp |1 [T1 ndB] [A]
—4.32 dBm T NANMTDNAN 2 -§.71 dBm
2.441677177 GHz 2.441344344 GHz
ES £ nde L Templ2 Frinde}
-4.38 dBm -¢.75 dBm
2.442400400 GHz | 1p, 2.442734736 GHz|[ 1y

| \ A P

Mch (1Mbps) Mch (2Mbps)

o0 -90
Center 2.442 GHz 500 kHz/ Span 5 MHz Center 2.442 GHz 500 kHz/ Span 5 MHz
@ “RBW 100 kHz Marker 1 [T1 ] ® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 1.59 dBm VBW 300 kHz -0.68 dBm
Ref 10 dBm “Att 10 dB SWT 10 ms 2.480282783 GHz Ref 10 dBm “Att 10 dB SWT 10 ms 2.480192603 GHz
10 ndB 111 00 dB 10 ndB 111 00 dB
1 BW 733.233233233 kHz 1 BW 1.39639¢396 MHz
Lo A Temp |1 [T1 ndB] [A] Temp |1 [T1 ndB} LAl
J U ~4.35 dBm T NNITTSNAN 12 .68 dBm
2.479669670 GHz 2.479341842 GHz
romple FTLade3 temp|2FFinde}
.42 dBm -6.74 dBm
2.480402903 GHz|[1p, 2.48073¢238 GHz[pr

I ‘ T I N

H¢h (1Mbp$) Hdh (2Mbps)

Center 2.48 GHz 500 kHz/ Span 5 MHz Center 2.48 GHz 500 kHz/ Span 5 MHz

Tested Date:  June 26, 2019 Temperature: 19 degC
Humidity: 54 % Atmos. Press: 1016 hPa
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2.3 Peak Output Power

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 11.9
-RBW > 6dB BW - VBW >3 x RBW
- Span >3 x RBW - Detector: Peak
- Trace: Max hold

Applicable rule and limitation
15.247(b) (3) / RSS-247 5.4 (d): For systems using digital modulation in the 902-928 MHz,
2400-2483.5MHz, and 5725-5850 MHz bands: 1 Watt (30 dBm).

Test equipment used (refer to List of utilized test equipment)

| TRo6 | cL3i | - - - _ ]

Test results - Complied with requirement

Test Data
Transmission Frequency Output Power [dBm] Limit
[MHz] 1Mbps 2Mbps [dBm]
2402 245 2.53 30
2442 2.47 2.56 30
2480 2.54 2.60 30
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® “RBW 1 MHz Marker 1 [T1 ] ® “RBW 2 MHz Marker 1 [T1 ]
“VBW 3 MHz 2.45 dBm “VBW 10 MHz 2.53 dBm
Ref 10 dBm “Att 10 dB SWT 10 ms 2.402247748 GHz Ref 10 dBm “Att 10 dB SWT 10 ms 2.402515516 GHz
10 10
1 1
v o T A ]
TOF TOF
Leh (1 5 S
) Léh 2Mb
-90 0 ( p -90 p
Center 2.402 GHz 500 kHz/ Span 5 MHz Center 2.402 GHz 1 MHz/ Span 10 MHz
® RBW 1 MHz Marker 1 [T1 ] @ “RBW 2 MHz Marker 1 [T1 ]
“VBW 3 MHz 2.47 dBm VBW 10 MHz 2.56 dBm
Ref 10 dBm “Att 10 dB SWT 10 ms 2.442285285 GHz Ref 10 dBm Att 10 dB SWT 10 ms 2.442480480 GHz
10
N 10 s
1 - | v
[A] Lo [ A]
1 Py
|
OF D!
.
308 308
-90 ( ¥ ) -90
Center 2.442 GHz 500 kHz/ Span 5 MHz Center 2.442 GHz 1 MHz/ Span 10 MHz
@ “RBW 1 MHz Marker 1 [T1 ] @ “RBW 2 MHz Marker 1 [T1 ]
VBW 3 MHz 2.54 dBm VBW 10 MHz 2.60 dBm
Ref 10 dBm Att 10 dB SWT 10 ms 2.480282783 GHz Ref 10 dBm “Att 10 dB SWT 10 ms 2.480470470 GHz
10 10
1 1
3 3
(Al (Al
1 PK]
L
D D
L 20 L
P P
L a0 L
3D 3D
L _s0 L
L g0 L
Heh (1Mbps) Hch (2Mbps)
-90 -90
Center 2.48 GHz 500 kHz/ Span 5 MHz Center 2.48 GHz 1 MHz/ Span 10 MHz
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2.4 Conducted Spurious Emissions

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 7.8.8
- RBW: 100 kHz - VBW: 300 kHz
- Detector: Peak - Trace: Max hold

Limitation
15.247(d) / RSS-247 5.5: 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.

Test equipment used (refer to List of utilized test equipment)

[ TRO6 | cL31 | - - - 1 -

Test results - Complied with requirement
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SGS

Test Data

Operating mode: Tx (2402MHz, 1Mbps)

Frequency Spurious level Carrier level Limit (-20dBc) Result
[GHZz] [dBm] [dBm] [dBm]
4.803 -52.83 1.75 -18.25 Pass
9.609 -36.85 1.75 -18.25 Pass
14.413 -39.99 1.75 -18.25 Pass
16.812 -47.35 1.75 -18.25 Pass

Operating mode: Tx (2442MHz, 1Mbps)

Frequency Spurious level Carrier level Limit (-20dBc) Result
[GHZz] [dBm] [dBm] [dBm]
4.883 -52.56 1.71 -18.29 Pass
9.769 -37.92 1.71 -18.29 Pass
14.650 -42.20 1.71 -18.29 Pass
17.092 -47.35 1.71 -18.29 Pass

Operating mode: Tx (2480MHz, 1Mbps)

Frequency Spurious level Carrier level Limit (-20dBc) Result
[GHZz] [dBm] [dBm] [dBm]
4.959 -48.92 1.74 -18.26 Pass
7.439 -55.25 1.74 -18.26 Pass
9.921 -38.64 1.74 -18.26 Pass
14.878 -41.56 1.74 -18.26 Pass
17.358 -45.57 1.74 -18.26 Pass
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Operating mode: Tx (2402MHz, 2Mbps)

Frequency Spurious level Carrier level Limit (-20dBc) Result
[GHZz] [dBm] [dBm] [dBm]
4.803 -53.84 -0.38 -20.38 Pass
9.606 -37.61 -0.38 -20.38 Pass
14.409 -42.24 -0.38 -20.38 Pass
16.810 -48.02 -0.38 -20.38 Pass

Operating mode: Tx (2442MHz, 2Mbps)

Frequency Spurious level Carrier level Limit (-20dBc) Result
[GHZ] [dBm] [dBm] [dBm]
4.885 -52.81 -0.63 -20.63 Pass
9.770 -40.26 -0.63 -20.63 Pass
14.649 -43.34 -0.63 -20.63 Pass
17.097 -49.05 -0.63 -20.63 Pass

Operating mode: Tx (2480MHz, 2Mbps)

Frequency Spurious level Carrier level Limit (-20dBc) Result
[GHZ] [dBm] [dBm] [dBm]
4.959 -50.16 -0.65 -20.65 Pass
9.918 -39.87 -0.65 -20.65 Pass
14.877 -43.92 -0.65 -20.65 Pass
17.356 -49.71 -0.65 -20.65 Pass
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[Chart]
Tx (2402MHz, 2Mbps)
® “RBW 100 kHz Marker 1 [T1 ] ® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -0.38 dBm VBW 300 kHz -66.43 dBm
Ref 10 dBm “Att 30 dB SWT 10 ms 2.402205205 GHz Ref 10 dBm “Att 30 dB SWT 125 ms 1.000000000 GHz
10 10
\;\N
ToF "
118 | :
M. N [
I .
L F-70—-1
_90 -90
Center 2.402 GHz 1 MHz/ Span 10 MHz Start 30 MHz 97 MHz/ Stop 1 GHz
“RBW 100 KH; “RBW 100 kH: Marker C 1
® “VBW 300 kHi ® “VBW 300 kHz parer 1;3.84 dBm
Ref 10 dBm “Att 30 dB SWT 300 ms Ref 10 dBm “Att 30 dB SWT 300 ms 4.803000000 GHz
0 10
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1 PK
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ToF L ToF
L a0 L.
308 308
L-co
[0 L.
-90 -90
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 300 MHz/ Stop 7 GHz
® “RBW 100 kHz Marker 1 [T1 ] ® RBW 100 kHz
VBW 300 kHz -37.61 dBm “VBW 300 kHz
Ref 10 dBm Att 30 dB SWT 300 ms 9.606200000 GHz Ref 10 dBm “Att 30 dB SWT 300 ms
10 10
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AXH
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i i I y
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® RBW 100 kHz Marker 1 [T1 ] ® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -42.24 dBm “VBW 300 kHz -48.02 dBm
Ref 10 dBm “Att 30 dB SWT 300 ms 14.409200000 GHz Ref 10 dBm “Att 30 dB SWT 300 ms 16.810900000 GHz
10 10
Lo LA LA]

TOF TOF

<

)

—90 -90
Start 13 GHz 300 MHz/ Stop 16 GHz Start 16 GHz 300 MHz/ Stop 19 GHz
® “RBW 100 kHz ® “RBW 100 kHz
VBW 300 kHz “VBW 300 kHz
Ref 10 dBm “Att 30 dB SWT 300 ms Ref 10 dBm “Att 30 dB SWT 300 ms
10 10
Lo
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Humidity: 54 % Atmos. Press: 1016 hPa
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2.5 Power Spectral density

Test setup
Test setup is the following drawing. The antenna port of EUT was connected to the spectrum analyzer.

EUT | Antenna Port Spectrum
Analyzer

Test procedure
Spectrum analyzer is set as below according to ANSI C63.10 clause 11.10
- RBW: 3 kHz - VBW: 10 kHz
- Span > 1.5 x 6dB BW - Detector: Peak
- Trace: Max hold

Limitation
15.247(e) / RSS-247 5.2 (b): 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.

Test equipment used (refer to List of utilized test equipment)

| TRo6 | cu3t [ - [ - | - | -

Test results - Complied with requirement

Test Data
Transmission Frequency Spectral Density [dBm] Limit
[MHz] 1Mbps 2Mbps [dBm]
2402 -14.39 -19.44 8
2442 -14.53 -19.59 8
2480 -14.59 -19.45 8
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2.6 Transmitter Radiated Spurious Emissions

Test setup
Test setup was implemented according to the method of ANSI C63.10 clause 6.

Test procedure
Measurement procedures were implemented according to the method of ANSI C63.10 clauses 6.
The test receiver is set as below

[9 - 150 kHz]
RBW: 200 Hz, Detector: QP

[150 kHz - 30 MHz]
RBW: 9 kHz, Detector: QP

[30 - 1000 MHZz]
RBW: 120 kHz, Detector: QP

[above 1000 MHz]
RBW: 1 MHz, Detector: Ave/PK

Applicable rule and limitation
Except as shown in paragraph 15.205 (d) of this section, only spurious emissions are permitted in any of
the frequency bands listed (FCC 15.205 / RSS-Gen 8.10)

The field strength of emissions appearing within these frequency bands shall not exceed the limits shown in FCC
15.209 / RSS-Gen 8.9. At frequencies equal to or less than 1000 MHz, compliance with the limits in FCC 15.209 /
RSS-Gen 8.9 shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak detector.
Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be demonstrated based on the
average value of the measured emissions.

FCC 15.209: Field strength limits below 30 MHz

Frequency Field Strength Measurement

[MHz] [LWV/m] Distance [m]
0.009 — 0.490 2400/F(kHz) 300
0.490 — 1.705 24000/F(kHz) 30
1.705 —30.0 30 30

RSS-Gen 8.9: Field strength limits below 30 MHz

Frequency Field Strength M.easurement
[LA/m] Distance [m]
9 —490 kHz 6.37/F(kHz) 300
490 — 1705 kHz 63.7/F(kHz) 30
1.705 —30.0 MHz 0.08 30
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Extrapolation factor of 3m test distance (ANSI C63.10-2013 6.4.4)
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Frequency [MHz] D (M27m) [m] D (Limit) [m] Extrapolation Factor
0.009 5305.16 300 80.00
0.159 300.29 300 80.00
0.160 298.42 300 79.95
0.490 97.44 300 70.23
0.490 97.44 30 40.00
1.591 30.01 30 40.00
1.592 29.99 30 40.00
10.000 4.77 30 24.04
13.560 3.52 30 21.39
15.910 3.00 30 20.00
30.000 1.59 30 20.00

FCC 15.209 / RSS-Gen 8.9: Field strength limits above 30 MHz
Frequency Field Strength Measurement Field Strength
[MHZz] [uWV/m] Distance [m] [dBuV/m]
30— 88 100 3 40.0
88216 150 3 43.5
216 — 960 200 3 46.0
Above 960 500 3 53.9

In the emission table above, the tighter limit applies at the band edges.
The emission limits shown in the above table are based on measurements employing a quasi-peak detector.

Test results - Complied with requirement

Test equipment used (refer to List of utilized test equipment)

ACO1 BAO7 BRF12 CL11 CL30 CL31 CL38 DHO06
HPF4 LP06 PR12 PR21 SHO1 TRO6 - -

Test software used
EMI1 Ver. 5.9

Calculation method
The Correction Factor and Result are calculated as followings.

Correction Factor [dB/m] = Ant. Factor [dB/m] + Loss [dB] — Gain [dB]
Result [dBuV/m] = Reading [dBuV] + Correction Factor [dB/m]
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Test Data (9 kHz - 30MHz)

Operating frequency: 2402MHz

Worst configuration: 2Mbps, X-plane

Test site: Yokohama Laboratory
Measurement distance: 3m

[Emission level]
No Frequency | Reading | Factor Loss Gain Result Limit Margin Ant
| [MHgz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] '
1 11.43916 21.2 10.2 0.6 0.0 32.0 52.4 20.4 Odeg
[Chart]
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Operating frequency: 2442MHz
Worst configuration: 2Mbps, X-plane
Test site: Yokohama Laboratory
Measurement distance: 3m
[Emission level]
No Frequency | Reading | Factor Loss Gain Result Limit Margin Ant
| [MHgz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] :
1 11.43972 20.9 10.2 0.6 0.0 31.7 52.4 20.7 Odeg
[Chart]
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Operating frequency: 2480MHz

Worst configuration: 2Mbps, X-plane

Test site: Yokohama Laboratory
Measurement distance: 3m

[Emission level]
No Frequency | Reading | Factor Loss Gain Result Limit Margin Ant
| [MHgz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] '
1 11.55829 19.3 10.2 0.6 0.0 30.1 52.3 22.2 Odeg
[Chart]
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Other test Data (9 kHz - 30MHz)

Operating mode: 2402MHz, 1Mbps, X-plane
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Operating mode: 2402MHz, 1Mbps, Y-plane
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Operating mode: 2402MHz, 1Mbps, Z-plane
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Operating mode: 2402MHz, 2Mbps, Y-plane
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Operating mode: 2402MHz, 2Mbps, Z-plane
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Operating mode: 2442MHz, 1Mbps, X-plane
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Operating mode: 2442MHz, 1Mbps, Y-plane
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Operating mode: 2442MHz, 1Mbps, Z-plane
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Operating mode: 2442MHz, 2Mbps, Y-plane
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Operating mode: 2442MHz, 2Mbps, Z-plane
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Operating mode: 2480MHz, 1Mbps, X-plane
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Operating mode: 2480MHz, 1Mbps, Y-plane
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Operating mode: 2480MHz, 1Mbps, Z-plane
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Operating mode: 2480MHz, 2Mbps, Y-plane
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Operating mode: 2480MHz, 2Mbps, Z-plane
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Test Data (30 - 1000MHz)

Operating frequency: 2402MHz
Worst configuration: 2Mbps, X-plane
Test site: Yokohama Laboratory
Measurement distance: 3m
[Emission level]
No Frequency | Reading | Factor Loss Gain Result Limit Margin Ant
" |  [MHgz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] '
1 45.968 37.7 14.8 7.1 30.3 29.3 40.0 10.7 Vert.
2 57.566 47.8 11.0 7.2 30.3 35.7 40.0 4.3 Vert.
3 62.110 47.7 10.0 7.3 30.3 34.7 40.0 5.3 Vert.
4 65.260 48.3 9.5 7.4 30.3 34.9 40.0 5.1 Vert.
5 67.578 47.3 9.1 7.4 30.3 33.5 40.0 6.5 Vert.
6 80.095 45.6 7.3 7.6 30.3 30.2 40.0 9.8 Vert.
[Chart]
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Tested Date: ~ June 20, 2019 Temperature: 19 degC
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Operating frequency: 2442MHz
Worst configuration: 2Mbps, X-plane
Test site: Yokohama Laboratory
Measurement distance: 3m
[Emission level]
No Frequency | Reading | Factor Loss Gain Result Limit Margin Ant
| [MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] '
1 46.081 37.4 14.8 7.1 30.3 29.0 40.0 11.0 Vert.
2 57.957 43.1 10.9 7.3 30.3 31.0 40.0 9.0 Vert.
3 62.132 47.2 10.0 7.3 30.3 34.2 40.0 5.8 Vert.
4 65.217 47.6 9.5 7.4 30.3 34.2 40.0 5.8 Vert.
5 67.516 48.2 9.1 7.4 30.3 344 40.0 5.6 Vert.
6 80.166 40.2 7.3 7.6 30.3 24.8 40.0 15.2 Vert.
[Chart]
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Operating frequency: 2480MHz
Worst configuration: 1Mbps, Z-plane
Test site: Yokohama Laboratory
Measurement distance: 3m
[Emission level]
No Frequency | Reading | Factor Loss Gain Result Limit Margin Ant
| [MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] '
1 38.070 33.5 18.5 6.9 304 28.5 40.0 11.5 Vert.
2 46.075 37.6 14.8 7.1 30.3 29.2 40.0 10.8 Vert.
3 57.541 44.9 11.0 7.2 30.3 32.8 40.0 7.2 Vert.
4 62.140 44.6 10.0 7.3 30.3 31.6 40.0 8.4 Vert.
5 67.505 46.4 9.1 7.4 30.3 32.6 40.0 7.4 Vert.
6 80.092 41.9 7.3 7.6 30.3 26.5 40.0 13.5 Vert.
[Chart]
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Other test Data (30MHz - 1000MHz)

Operating mode: 2402MHz, 1Mbps, X-plane
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Operating mode: 2402MHz, 1Mbps, Z-plane
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Operating mode: 2402MHz, 2Mbps, Z-plane
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Operating mode: 2442MHz, 1Mbps, Y-plane
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Operating mode: 2442MHz, 2Mbps, Y-plane
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Operating mode: 2480MHz, 1Mbps, X-plane
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Operating mode: 2480MHz, 2Mbps, X-plane
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Operating mode: 2480MHz, 2Mbps, Z-plane

0 <Limit Lins>
Limit] _
&0 <Datz Line=
Hori. -
“Markers
5&_ 60 Hori. QP
= Vert. QP
> 50
E .
40 |
3[) Hwﬂv F' Iji Il 1
“‘-“WW ‘
10 s
0
30M 50M 1000 200M 500M 1G

Frequency [Hz]

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http://www.sgs.com. Attention is drawn

to the limitation of liability, indemnification and jurisdiction issues defined therein. Unless otherwise stated the results shown in this Test Report refer only to the sample(s) tested.

This Test Report cannot be reproduced expert, in full, without prior approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance

of this test report is unlawful and offenders may be prosecuted to the fullest extent of the law. B y }
C OB E I G S s, H LT http://www.sgs.com CAFASAIREZR Y —E A5 R AEICHIL CRITENE T, ZHBLICHGELEN TODBEED 85 S H - i
OFPH K O Gl EEFE O H 2 2 g <7280, RSB ORVIRY 2 ORBR G #ICRHMS NIRRT, RRY TV ORICRLET, OB R EEOERUSMIZL, FiEno0
HATOF 24D Z LM 5 2 L2280 Ed, ZOMBRME E2 B CLH, A, ASATIILIREETHY  EFICH L UHENFREZHECL Lo ET,

SGS Japan Inc. | 3-5-23, Kitayamata, Tsuzuki-ku, Yokohama 224-0021, Japan
t +81(0) 45 550 3520 f +81(0) 45 592 7506 URL: www.jp.sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Issue Date: November 28, 2019
Report No.: WE190516BB2-13
Model: RTK5RX23WO0C00000BJ

Page 45 of 88

Test Data (1-18GHz)

Operating frequency: 2402MHz
Worst configuration: 1Mbps, Y-plane
Test site: Yokohama Laboratory
Measurement distance: 3m
[Emission level]
Reading | Reading Result Result Limit Limit | Margin | Margin
No. Fr[eﬁﬁ“]cy PK Ave C'[Fd*g;"r PK Ave PK Ave PK | Ave | Ant
z [dBuV] | [dBuV] [dBuV/m] |[dBuV/m]|[dBpV/m] |[[dBuV/m]| [dB] [dB]
1 | 4803.944 | 47.9 38.7 3.2 51.1 41.9 73.9 53.9 22.8 12.0 | Hori.
4803.976 | 46.9 37.1 3.2 50.1 40.3 73.9 53.9 23.8 13.6 | Vert.
[Chart]
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Operating frequency: 2442MHz
Worst configuration: 1Mbps, X-plane
Test site: Yokohama Laboratory
Measurement distance: 3m
[Emission level]
Reading | Reading Result Result Limit Limit | Margin | Margin
No. Fr[eﬁﬁ“]cy PK Ave C'[Fd*g;"r PK Ave PK Ave PK | Ave | Ant
z [dBuV]| [dBuV] [dBuV/m] |[dBuV/m]|[dBuV/m] |[[dBuV/m]| [dB] [dB]
1 | 2346.067 | 47.8 37.3 -3.4 44.4 33.9 73.9 53.9 29.5 | 20.0 | Hori.
2 | 2378.100 | 48.6 374 -3.0 45.6 344 73.9 53.9 28.3 19.5 | Hori.
3 | 4884.232 | 46.2 35.7 3.6 49.8 39.3 73.9 53.9 24.1 14.6 | Hori.
4 | 7325.507 | 45.6 33.6 7.9 53.5 41.5 73.9 53.9 204 | 12.4 | Hori.
[Chart]
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Operating frequency: 2480MHz

Worst configuration: 1Mbps, X-plane

Test site: Yokohama Laboratory
Measurement distance: 3m

[Emission level]

Reading | Reading C.Factor Result Result Limit Limit | Margin | Margin
PK Ave |30 pg Ave PK Ave PK | Ave | Ant

[dBuV]| [dBuV] [dB] [dBuV/m] |[dBuV/m]|[dBuV/m] |[[dBuV/m]| [dB] [dB]
1 | 2383.979 | 47.0 35.8 -2.9 44.1 32.9 73.9 53.9 29.8 21.0 | Hori.
2 |14959.964 | 46.6 35.2 3.8 50.4 39.0 73.9 53.9 23.5 14.9 | Hori.
3 | 7439.296 | 47.7 37.0 8.0 55.7 45.0 73.9 53.9 18.2 8.9 Hori.
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Other test Data (1-18GHz)

Operating mode: 2402MHz, 1Mbps, X-plane
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Operating mode: 2402MHz, 2Mbps, X-plane
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Operating mode: 2402MHz, 2Mbps, Z-plane
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Operating mode: 2442MHz, 1Mbps, Z-plane
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Operating mode: 2442MHz, 2Mbps, X-plane
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Operating mode: 2442MHz, 2Mbps, Y-plane
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Operating mode: 2480MHz, 1Mbps, Y-plane
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Operating mode: 2480MHz, 2Mbps, X-plane
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Operating mode: 2480MHz, 2Mbps, Z-plane
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Test Data (18-25GHz)
Operating frequency: 2402MHz
Worst configuration: 1Mbps, Z-plane
Test site: Yokohama Laboratory

Measurement distance: 3m

[Emission level]

Reading | Reading C.Factor Result Result Limit Limit | Margin | Margin
PK Ave |30 pg Ave PK Ave PK | Ave | Ant

[dBuV] | [dBuV] [dB] [dBuV/m] |[dBuV/m]|[dBpV/m] |[[dBuV/m]| [dB] [dB]
1 [19214.439| 424 30.2 14.2 56.6 44.4 73.9 53.9 17.3 9.5 Hori.
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Tested Date:  June 19, 2019 Temperature: 20 degC
Humidity: 52% Atmos. Press: 1010 hPa
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Operating frequency: 2442MHz

Worst configuration: 1Mbps, Z-plane

Test site: Yokohama Laboratory
Measurement distance: 3m

[Emission level]

Reading | Reading C.Factor Result Result Limit Limit | Margin | Margin
PK Ave |77 d*g]" PK Ave PK Ave PK | Ave | Ant
[dBuV]| [dBuV] [dBuV/m] |[dBuV/m]|[dBuV/m] |[[dBuV/m]| [dB] [dB]

1 |19534.330| 43.5 31.6 13.8 57.3 45.4 73.9 53.9 16.6 8.5 Hori.
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Operating frequency: 2480MHz

Worst configuration: 1Mbps, Z-plane

Test site: Yokohama Laboratory
Measurement distance: 3m

[Emission level]

Reading | Reading C.Factor Result Result Limit Limit | Margin | Margin
PK Ave |77 d*g]" PK Ave PK Ave PK | Ave | Ant
[dBuV]| [dBuV] [dBuV/m] |[dBuV/m]|[dBuV/m] |[[dBuV/m]| [dB] [dB]

1 |19838.340| 44.1 32.8 13.6 57.7 46.4 73.9 53.9 16.2 7.5 | Hori.
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Other test Data (18-25GHz)

Operating mode: 2402MHz, 1Mbps, X-plane
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Operating mode: 2402MHz, 2Mbps, X-plane
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Operating mode: 2402MHz, 2Mbps, Z-plane
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Operating mode: 2442MHz, 1Mbps, Y-plane

100 <Limit Lins>
Limiti — ———
50 Limit2
<Data Line=
g0 Hoti -
- Vert.
E <Marker>
= Hori PK P cAV >f
Z 60 Vet PK ' CAV ﬁ<
= @
5 5 '
it 1)
40 !
30
20
10
[:| L 1
128G 206G 25G
Frequency [Hz]
Operating mode: 2442MHz, 2Mbps, X-plane
100 <Limit Line>
Limiti — ———
o0 Limit?
<Datz Line>
80 Hori. -
- Vert.
z 70 <Marker>
=4 Hori PEK P cAV >f
£ 60 Vet PK 1 CAV >[<
E 5
e
o= B —
30
20
10
|:| L 1
128G 206G 25G

Frequency [Hz]

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http://www.sgs.com. Attention is drawn
to the limitation of liability, indemnification and jurisdiction issues defined therein. Unless otherwise stated the results shown in this Test Report refer only to the sample(s) tested.
This Test Report cannot be reproduced expert, in full, without prior approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance
of this test report is unlawful and offenders may be prosecuted to the fullest extent of the law.

ZORBR li%t&nlu.d&’iﬂt lbL< &S http //www sgs.com ’C)\%imﬁ E78 Y — I:ZA B2 I SRIICHIL TRITSNET, THLICHTRSN TO DB D) R & - #ifi
DFH R O DI A & zh AR ,.csakasm_ﬁmi\ BY T NDHIBLET, COEE BEOBILISHIITL, LD BD
PRI OG5 2 LS %Z@z"iﬂ ‘&%: o ‘mﬁ?ﬁvﬁ %:MUT’CTE %tﬁ WS PT D LILEETHY | BRI LB ERAHB UL - L b E7

s
oy
-z
é
\S
I

SGS Japan Inc. | 3-5-23, Kitayamata, Tsuzuki-ku, Yokohama 224-0021, Japan
t +81(0) 45 550 3520 f +81(0) 45 592 7506 URL: www.jp.sgs.com

| Member of the SGS Group (Société Générale de Surveillance)



Issue Date: November 28, 2019
Report No.: WE190516BB2-13
Model: RTK5RX23WO0C00000BJ

Page 63 of 88

Operating mode: 2442MHz, 2Mbps, Y-plane
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Operating mode: 2480MHz, 1Mbps, X-plane
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Operating mode: 2480MHz, 2Mbps, X-plane
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Operating mode: 2480MHz, 2Mbps, Z-plane
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Restricted bandedge measurement

Operating frequency: 2402MHz

Worst configuration: 2Mbps, X-plane

Test site: Yokohama Laboratory
Measurement distance: 3m

[Emission level]

Reading | Reading C Factor Result Result Limit Limit | Margin | Margin
PK Ave |20 pk Ave PK Ave PK | Ave | Ant

(aBuv] | (aBuv] | "B | [dBuv/m] |[dBuv/m] | [dBuv/m] | [dBuv/m]| [dB] | [dB]
1 | 2369.996 | 463 | 34.0 5.1 51.4 39.1 73.9 539 | 225 | 14.8 | Hori.
2390.000 | 45.8 | 30.1 5.3 51.1 35.4 73.9 539 | 22.8 | 18.5 | Vert.
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Operating frequency: 2480MHz

Worst configuration: 2Mbps, X-plane

Test site: Yokohama Laboratory
Measurement distance: 3m

[Emission level]

Reading | Reading C.Factor Result Result Limit Limit | Margin | Margin
PK Ave |30 pg Ave PK Ave PK | Ave | Ant

[dBuV]| [dBuV] [dB] [dBuV/m] |[dBuV/m]|[dBuV/m] |[[dBuV/m]| [dB] [dB]
1 | 2483.500 | 46.3 329 6.0 52.3 38.9 73.9 53.9 21.6 15.0 | Hori.
2483.500 | 44.0 30.4 6.0 50.0 36.4 73.9 53.9 23.9 17.5 Vert.

Frequency

No. [MHz]
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Restricted bandedge measurement (other test data)

Operating mode: 2402MHz, 1Mbps, X-plane
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Operating mode: 2402MHz, 1Mbps, Y-plane
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Operating mode: 2402MHz, 1Mbps, Z-plane
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Operating mode: 2402MHz, 2Mbps, Z-plane
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Operating mode: 2480MHz, 1Mbps, X-plane
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Operating mode: 2480MHz, 1Mbps, Y-plane
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Operating mode: 2480MHz, 2Mbps, Y-plane
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Operating mode: 2442MHz, 2Mbps, Z-plane
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2.7 AC power line conducted emissions
Test setup
Test setup was implemented according to the method of ANSI C63.10 clause 6.2.

Test procedure
Measurement procedures were implemented according to the method of ANSI C63.10 clause 6.2.

Applicable rule and limitation
FCC 15.207 / RSS-Gen 8.8: AC power line conducted emissions limits

Frequency of Emission Conducted emissions Limit [dBuV]
[MHz] Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
05-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency. The lower limit applies at the band edges.

Test equipment used (refer to List of utilized test equipment)

[ TRO6 | cLi8 | LNO5 |

Test software used
EMI1 Ver. 5.9

Calculation method
The Correction Factor and Result are calculated as followings.

Correction Factor [dB] = ISN Factor [dB] + Loss [dB]
Result [dBpV] = Reading [dBuV] + Correction Factor [dB]

Test results - Complied with requirement

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http://www.sgs.com. Attention is drawn

to the limitation of liability, indemnification and jurisdiction issues defined therein. Unless otherwise stated the results shown in this Test Report refer only to the sample(s) tested.

This Test Report cannot be reproduced expert, in full, without prior approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance

of this test report is unlawful and offenders may be prosecuted to the fullest extent of the law. _
ZORBR ti%t&nlu.déak’iﬁht HLLIE http: //www sgs.com TATFAHE/L Y — I:X 2% 4ﬁxH/J4J’H HILTRITSNET, 2H5IT FDJud*zh'@\Zﬂ’?(fJ_O)’%l?’\“é‘\{ﬁf%'%ﬁ{é

DRI O ST FED IR [ 2 = 1 B <72 S0, ML RIS I R 072 D | ;@ﬁ%ﬁr& (SRS BT, BB T VO A B L ET, SO F i R EO BRI, 50

FRIOFF T 2755 2 &M< %Z@zfiﬁ CLAMUET. S ORBEE A E AT, %L YEALT D EINEETHY | EREITH L UIENTEAB LD LR ET,

SGS Japan Inc. | 3-5-23, Kitayamata, Tsuzuki-ku, Yokohama 224-0021, Japan
t +81(0) 45 550 3520 f +81(0) 45 592 7506 URL: www.jp.sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Issue Date: November 28, 2019
Report No.: WE190516BB2-13
Model: RTK5RX23WO0C00000BJ

Page 75 of 88

Test Data

Operating mode: 2402MHz, 1Mbps (worst)

Test site: Yokohama Laboratory
Frequenc Reading CF Result Limit Margin
No. [B‘}I‘;{Z] Y[ op AV (8] QP AV QP AV QP AV | PHASE
[dBuV] | [dBuV] [dBuV] | [dBuV] | [dBuV] | [dBuV] | [dB] [dB]
1 0.15119 40.3 21.0 10.3 50.6 31.3 65.9 55.9 15.3 24.6 Va
2 0.16292 37.5 17.5 10.3 47.8 27.8 65.3 55.3 17.5 27.5 Va
3 0.18331 35.8 16.9 10.2 46.0 27.1 64.3 54.3 18.3 27.2 Va
4 0.15085 40.6 21.0 10.3 50.9 31.3 66.0 56.0 15.1 24.7 Vb
5 0.15884 39.5 19.7 10.3 49.8 30.0 65.5 55.5 15.7 25.5 Vb
6 0.16632 37.6 18.7 10.3 47.9 29.0 65.1 55.1 17.2 26.1 Vb
[Chart]
&0 <Limit Lina>
Limitl —_—
%0 Limitl ————
<Data Lina=
Va _—
70 Vb E—
<Markar>
o "“-u-h__-\""“m____\_ Ve qp AV
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40 :
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0
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Tested Date: July 10, 2019 Temperature: 24 degC
Humidity: 52 % Atmos. Press: 1013 hPa
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SGS

2.8 Radiated emissions (Receiver)

Test setup
Test setup was implemented according to the method of ANSI C63.4 clause 6 “General requirements for EUT
equipment arrangements and operation”, clause 8.2 and Annex H.3 “Radiated emission measurements setup”.

Test procedure
Measurement procedures were implemented according to the method of ANSI C63.4 clauses 8.2.
The EUT is place on a non-conducted table which is 0.8 m height from a ground plane and the measurement
antenna to EUT distance is 3 meters. The turn table is rotated for 360 degrees to determine the maximum
emission level.
The antenna height scanned between 1 m and 4 m, and the antenna rotated to repeat the measurements for both the
horizontal and vertical antenna polarizations.
The spectrum analyzer and receiver are set to the followings;
RBW=100 kHz (up to 1000 MHz) or 1 MHz (above 1000 MHz)
VBW=300 kHz (up to 1000 MHz) or 3 MHz (above 1000 MHz)
Final measurement is carried out with a receiver RBW of 120 kHz (up to 1000 MHz), or 1 MHz
(above 1000 MHz).

Applicable rule and limitation
RSS-Gen 7.3: Radiated emissions limits

Frequency Field Strength Measurement Field Strength
[MHz] [WV/m] Distance [m] [dBuV/m]
30— 88 100 3 40.0
88 -216 150 3 43.5

216 — 960 200 3 46.0

Above 960 500 3 53.9

In the emission table above, the tighter limit applies at the band edges.
The emission limits shown in the above table are based on measurements employing a QP detector (up to
1000 MHz) or AVE/PEAK detector (above 1000 MHz).

Test results - Complied with requirement

Test equipment used (refer to List of utilized test equipment)

ACO1 BAO7 CLI11 CL30 CL38 DH06 PR12 PR21
TRO6 - - - - - _ _

Test software used
EMII1 Ver. 5.9
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Calculation method
The Correction Factor and Result are calculated as followings.

Correction Factor [dB/m] = Ant. Factor [dB/m] + Loss [dB] — Gain [dB]
Result [dBuV/m] = Reading [dBuV] + Correction Factor [dB/m]
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Test Data (below 1GHz)

Operating frequency: 2402MHz
Worst configuration: X-plane
Test site: Yokohama Laboratory
Measurement distance: 3m
[Emission level]
No Frequency | Reading | Factor Loss Gain Result Limit Margin Ant
" |  [MHgz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] '
1 37.938 34.1 18.6 6.9 304 29.2 40.0 10.8 Vert.
2 46.114 37.7 14.8 7.1 30.3 29.3 40.0 10.7 Vert.
3 51.083 40.0 12.9 7.1 30.3 29.7 40.0 10.3 Vert.
4 69.261 46.5 8.8 7.4 30.3 324 40.0 7.6 Vert.
5 80.685 414 7.4 7.5 30.3 26.0 40.0 14.0 Vert.
6 92.354 44.5 8.8 7.6 30.3 30.6 43.5 12.9 Vert.
[Chart]
20 <Limit Line>
Limitl ~— ———
80 <Data Line>
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70 Vert. —
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Tested Date: ~ June 20, 2019 Temperature: 19 degC
Humidity: 56 % Atmos. Press: 1006 hPa
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Operating frequency: 2442MHz
Worst configuration: X-plane
Test site: Yokohama Laboratory
Measurement distance: 3m
[Emission level]
No Frequency | Reading | Factor Loss Gain Result Limit Margin Ant
| [MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] '
1 38.058 34.1 18.6 6.9 304 29.2 40.0 10.8 Vert.
2 46.150 37.9 14.8 7.1 30.3 29.5 40.0 10.5 Vert.
3 51.066 39.9 12.9 7.1 30.3 29.6 40.0 10.4 Vert.
4 69.493 46.1 8.8 7.4 30.3 32.0 40.0 8.0 Vert.
5 79.863 42.1 7.3 7.5 30.3 26.6 40.0 134 Vert.
6 93.533 44.3 9.0 7.6 30.3 30.6 43.5 12.9 Vert.
[Chart]
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Operating frequency: 2480MHz
Worst configuration: X-plane
Test site: Yokohama Laboratory
Measurement distance: 3m
[Emission level]
No Frequency | Reading | Factor Loss Gain Result Limit Margin Ant
| [MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB] '
1 38.040 34.1 18.6 6.9 30.4 29.2 40.0 10.8 Vert.
2 46.005 38.0 14.8 7.1 30.3 29.6 40.0 10.4 Vert.
3 50.606 40.6 13.0 7.1 30.3 304 40.0 9.6 Vert.
4 69.181 46.0 8.9 7.4 30.3 32.0 40.0 8.0 Vert.
5 79.811 41.5 7.3 7.5 30.3 26.0 40.0 14.0 Vert.
6 92.276 44.6 8.7 7.6 30.3 30.6 43.5 12.9 Vert.
[Chart]
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Test Data (Above 1000MHz)

Operating frequency:
Worst configuration:
Test site:
Measurement distance:

2402MHz
X-plane
Yokohama Laboratory

3m
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There is no spurious emission greater than noise floor or 20dB below the limit.

[Emission level]
Fr N Reading | Reading C Factor Result Result Limit Limit | Margin | Margin
No. [el\‘/lfgz]cy PK Ave | dg]o PK Ave PK Ave PK | Ave | Ant
[dBpV] | [dBuV] [dBuV/m] | [dBuV/m] |[dBuV/m]|[dBuV/m]| [dB] | [dB]
[Chart]
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Tested Date:  June 18, 2019 Temperature: 20 degC
Humidity: 48 % Atmos. Press: 1013 hPa
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Operating frequency: 2442MHz

Worst configuration: X-plane

Test site: Yokohama Laboratory
Measurement distance: 3m

There is no spurious emission greater than noise floor or 20dB below the limit.

[Emission level]
Fr N Reading | Reading C Factor Result Result Limit Limit | Margin | Margin
No. [el\‘/lfgz]cy PK Ave | dg]o PK Ave PK Ave PK | Ave | Ant
[dBuV] | [dBuV] [dBuV/m]|[dBuV/m] |[dBuV/m]|[dBuV/m]| [dB] | [dB]
[Chart]
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Operating frequency: 2480MHz

Worst configuration: X-plane

Test site: Yokohama Laboratory
Measurement distance: 3m

There is no spurious emission greater than noise floor or 20dB below the limit.

[Emission level]
Frequenc Reading | Reading C Factor Result Result Limit Limit | Margin | Margin
No. [I\‘/IIHZ] Y1 Pk Ave g PK Ave PK Ave PK | Ave | Ant
[dBuV] | [dBuV] [dBuV/m]|[dBuV/m] |[dBuV/m]|[dBuV/m]| [dB] | [dB]
[Chart]
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Frequency [Hz]
Tested Date:  June 18, 2019 Temperature: 20 degC
Humidity: 48 % Atmos. Press: 1013 hPa
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2.9 AC power line conducted emissions (Receiver)

Test setup
Test setup was implemented according to the method of ANSI C63.4 clause 6 “General requirements for EUT
equipment arrangements and operation” and Annex H.1 “AC power line conducted emission measurements
setup”.

Test procedure
Measurement procedures were implemented according to the method of ANSI C63.4 clauses 7, clause 13.1.3 and
Annex H.2 “AC power line conducted emission measurements”.
Exploratory measurements were used the spectrum analyzer to identify the frequency of the emission that has the
highest amplitude relative to the limit by operating the EUT in a range of typical modes of operation, cable
positions, and with a typical system equipment configuration and arrangement.
Final ac power line conducted emission measurements were performed based on the exploratory tests.
The EUT cable configuration and arrangement and mode of operation that produced the emission with the highest
amplitude relative to the limit are selected for the final measurement.
When the measurement value is greater than average limitation the average detection measurements were
performed.

Applicable rule and limitation
RSS-Gen 7.2: AC power line conducted emissions limits

Frequency of Emission Conducted emissions Limit [dBuV]
[MHz] Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
05-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency. The lower limit applies at the band edges.

Test equipment used (refer to List of utilized test equipment)

[ TRO6 | cLi8 | LNo5 |

Test software used
EMII1 Ver. 5.9

Calculation method
The Correction Factor and Result are calculated as followings.

Correction Factor [dB] = ISN Factor [dB] + Loss [dB]
Result [dBpuV] = Reading [dBuV] + Correction Factor [dB]

Test results - Complied with requirement
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Test Data

Operating mode: 2402MHz, 1Mbps (worst)

Test site: Yokohama Laboratory
Frequenc Reading CF Result Limit Margin
No. [}‘}I‘;{Z] Y[ op AV (8] QP AV QP AV QP AV | PHASE
[dBuV] | [dBuV] [dBuV] | [dBuV] | [dBuV] | [dBuV] | [dB] [dB]
1 0.15323 42.5 22.3 10.3 52.8 32.6 65.8 55.8 13.0 23.2 Va
2 0.16088 417 21.4 10.3 52.0 317 65.4 55.4 134 23.7 Va
3 0.17855 38.4 17.5 10.2 48.6 27.7 64.6 54.6 16.0 26.9 Va
4 0.15323 41.5 22.6 10.3 51.8 32.9 65.8 55.8 14.0 22.9 Vb
5 0.16513 38.5 18.8 10.3 48.8 29.1 65.2 55.2 16.4 26.1 Vb
6 0.20541 33.0 17.0 10.2 43.2 27.2 63.4 53.4 20.2 26.2 Vb
[Chart]
&0 <Limit Lina>
Limitl —_—
%0 Limitl ————
<Data Lina=
Va _—
70 Vb E—
<Markar>
o "“-u-h__-\""“m____\_ Ve qp AV
= Vo QP CAV
% 30
E
40 ? :
sof | !
i
20
10
0
150k 200k 300k 1M M M 1001 206 30M
Fraquancy [Hz]
Tested Date: July 10, 2019 Temperature: 24 degC
Humidity: 52 % Atmos. Press: 1013 hPa
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RET Kind of qu}lp ment Manufacturer Model No. Serial Number Calibration Cahbrgted

ID No. and Precision Date until

ACO1(EM) | /Anechoic Chamber JSE 203397C ; 2019/0420 | 2020/04/30
(1st test room)
ACO1(EG) | Anechoic Chamber JSE 203397C ; 2019/03/30 | 2020/03/31
(1st test room)
BAO7 Bilogical Antenna TESEQ CBL6143A 26670 2018/12/07 2019/12/31
Band Reject Filter .

BRF12 (2400MHz) M-City BRF2440-01 RF0012-02 2019/03/20 2020/03/31
CL11 RF Cable for RE RFT - - 2019/03/19 2020/03/31
CL18 RF Cable for CE RFT - - 2019/03/20 2020/03/31
CL30 RF Cable 5m SUHNER SUCOFLEX104PE MY3599 2019/01/23 2020/01/31
CL31 RF Cable 1m Junkosha MWX221 1303S118 2019/01/23 2020/01/31
CL38 RF Cable 2m Junkosha MWX221 16035626 2019/01/23 2020/01/31
DHO06 DRG Horn Antenna A H. Systems SAS-571 1339 2018/06/19 2020/06/30

High Pass Filter
HPF4 (3000MHz) Tokyo KEIKI TF23LCCZGA 9001 2018/12/04 2019/12/31
LNO5 LISN Kyoritsu KNW-407F 8-1773-2 2019/05/13 2020/05/31
LP0O6 Loop Antenna ETS-Lindgren 6502 00164299 2019/04/13 2020/04/30
Pre. Amplifier Agilent
PR12 (1-26G) Technologies 8449B 3008A02513 2019/01/23 2020/01/31
PR21 Pre. Amplifier Anritsu MH648A 6200467119 2018/12/04 2019/12/31
Standard Horn
SHO1 Antenna (18-26G) A H. Systems SAS-572 208 2018/07/12 2020/07/31
Test Receiver
TRO6 (F/W : 4.73 SP4) Rohde & Schwarz ESU26 100002 2018/10/11 2019/10/31

The measuring equipment, which was utilized in performing the tests documented herein, has been calibrated in

accordance with the manufacturer's recommendations for utilizing calibration equipment, which is

traceable to recognized national standards.
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