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RF TEST REPORT

Test Equipment . Xepton NX 900M Stationary
Model Name . Xepton NX-900 Stationary
Variant Model Name : XN-900 Stationary, XN-900 S

FCC ID : YJH-NX-900STATION
Date of receipt . 2023-08-04
Test Duration . 2023-08-29 ~ 2023-09-04
Date of issue : 2023-09-25

Applicant :  Maytel Co., Ltd

#417 Doosan Venture Digm 126-1, Pyeongchon-dong
Dongan-gu, Anyang-si, Gyeonggi-do, Republic of Korea

Test Laboratory : Lab-T, Inc.

2182-42 Baegok-daero, Mohyeon-eup, Cheoin-gu, Yongin-si
Gyeonggi-do 17036, Korea(Republic of)

Test Specification : FCC Part 15 Subpart C 15.247
RF Output Power : 8.95 dBm

Test Result : Pass

The above equipment was tested by Lab-T Testing Laboratory for compliance
with the requirements of FCC Rules and Regulations.
The test results presented in this test report are limited only to the sample supplied by applicant
and the use of this test report is inhibited other than its purpose.
This test report shall not be reproduced except in full, without the written approval of Lab-T, Inc
This test report is not related to KOLAS.

Tested by: Reviewed by:
Engineer Technical Manager
NamHyoung Kwon SangHoon Yu
TRF-R-003(00) Page: 1/ 46

Copyright © 2023, Lab-T, Inc.



LA3 REPORT No.:TRRFCC23-0009

Total 46 pages

CONTENTS

1. REVISION HISTOIY ...t e bt e et e e e b e e e e 3
b 131 oY ¢ 4T 1T o PR UOUPPPRRPT: 4
A Y o] o] [Tor=Ta Lo 1] (o] ¢ =1 1 o] o IO OO PO PP PPPRPP 4
2.2 Test Laboratory INFOMMALION ........oooiiiiieii ittt e st e s e bbbt e e e st e e e e nbreeeennnas 4
PG B [T RS (=TT O PP UPPTRP 4
3. Information about Test EQUIPMENTt ................oooiiiiiii e e e e e s aaees 5
I Tt I =Lo 01T Ta =Y o1 A [ (o) 5 g =1 £ o o T USRI 5
I a1 (=Y o = ) o] 4y 0 F=Y i o] o TP TP 5
KR R =T ol =T (U= oy OO TP PP OPPRPP 5
3.4 Tested Companion Device INFOrMation ..............ueiiiiiiiiii e 5
3.5 EQUIPMENT ChANNEI LIST......eiiiiiiiiiiiitiee ettt ettt e bt e e e et e e e ab et e e e snbe e e e e anbneeeeneeas 6

L S == 8 = o Yo o TP UPPPPRRR: 7
3 B TW T2 T = Y PSSR 7
4.2 Measurement UNCertainty ... 8
4.3 Transmitter REQUINEMENTS.........cooiiii 9
4.3.1 ANteNNa REQUITEMENT. ...ttt et s bt e e et b e e e e anb e e e e nbae e e e nnneas 9
4.3.2 20 dB Bandwidth and Occupied Bandwidth ..o 10
4.3.3 Number of HOPPING FrEQUENCIES ........ccoiiiiiiiiiiiii et 14
4.3.4 Average Time Of OCCUPANCY ......ooiiiiiiiiiiiiiie ettt ettt e et e e et e e s anbe e e e e nens 16
4.3.5 Carrier FreqUeNCIes SEPArationN ...........cooeeeiiii i 21
4.3.6 Peak OUIPUL POWET ... 25
4.3.7 Spurious Emission, Band Edge, and Restricted Bands ............cccccooiiiiiiiiiiiiiiiiiee e 29

v G TS @7 o] oo [¥]ex (=To I =10 411 X:7 (o] o HO T PSP P OTPUPPPPTOS 43
o S =1 SR 45
TRF-R-003(00) Page: 2 / 46

Copyright © 2023, Lab-T, Inc.



LA3

REPORT No.:TRRFCC23-0009

Total 46 pages

1. Revision History

Test Report No.

Date

Description

TRRFCC23-0009

2023-09-25

Initial issue

TRF-R-003(00)
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2. Information

2.1 Applicant Information

Applicant Name Maytel Co., Ltd

Address #417 Doosan Venture Digm 126-1, Pyeongchon-dong, Dongan-gu, Anyang-si
Gyeonggi-do, Republic of Korea

Telephone No. +82-32-487-5508

Person in charge Su Won, Bae / swmaytel@naver.com

Manufacturer Maytel Co., Ltd

Address #417 Doosan Venture Digm 126-1, Pyeongchon-dong, Dongan-gu, Anyang-si

Gyeonggi-do, Republic of Korea

2.2 Test Laboratory Information

Corporate Name Lab-T, Inc.

Representative Duke (Jongyoung) Kim

Address 2182-42 Baegok-daero, Mohyeon-eup, Cheoin-gu, Yongin-si, Gyeonggi-do
17036, Korea (Republic of)

Telephone +82-31-322-6767

Fax +82-31-322-6768

E-mail info@lab-t.net

FCC Designation No. KR0159

FCC Registration No. 133186

IC Site Registration No. | 22000

2.3 Test Site
Test Site Used | Address

Building L X 2182-40 Baegok-daero, Mohyeon-eup, Cheoin-gu, Yongin-si, Gyeonggi-do 17036, Korea(Republic of)

Building T X 2182-42 Baegok-daero, Mohyeon-eup, Cheoin-gu, Yongin-si, Gyeonggi-do 17036, Korea(Republic of)

Building A O 2182-44 Baegok-daero, Mohyeon-eup, Cheoin-gu, Yongin-si, Gyeonggi-do 17036, Korea(Republic of)
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3. Information about Test Equipment

3.1 Equipment Information

Equipment Type Xepton NX 900M Stationary
Model Name Xepton NX-900 Stationary
Variant Model Name XN-900 Stationary, XN-900 S

902.5 MHz ~ 927.0 MHz

FrEEIEnE REnEe (Number of channels : 50, Hopping channels : 50)

Modulation Type FHSS
Power Supply DC5V
H/W Version 001
S/W Version 002

Note 1 : The above EUT information was declared by the manufacturer.
Note 2 : Variant Model Names are used for each other different Buyers.

3.2 Antenna Information

Type Model No. Gain Note.
. . Reverse polarity
Dipole Antenna - 3.83 dBi SMA connector
3.3 Test Frequency
Test Frequency[MHZz]
Test Mode
Lowest Frequency Middle Frequency Highest Frequency
FHSS 902.5 914.5 927.0
3.4 Tested Companion Device Information
Type Manufacturer Model Note.

Used AC conducted emission

and radiated emission
AC/DC Adapter MEPOS GPEO053B-V050100-Z Input : AC 100 ~ 240 V

Output : 5V, 1000 mA
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3.5 Equipment Channel List

Channel Fr?&tﬁezr]cy Channel Fr([a&tﬁezr}cy Channel Fre[:&lﬁezl]cy
1 902.5 18 911.0 35 919.5
2 903.0 19 911.5 36 920.0
3 903.5 20 912.0 37 920.5
4 904.0 21 912.5 38 921.0
5 904.5 22 913.0 39 921.5
6 905.0 23 913.5 40 922.0
7 905.5 24 914.0 41 922.5
8 906.0 25 914.5 42 923.0
9 906.5 26 915.0 43 923.5
10 907.0 27 915.5 44 924.0
11 907.5 28 916.0 45 924.5
12 908.0 29 916.5 46 925.0
13 908.5 30 917.0 47 925.5
14 909.0 31 917.5 48 926.0
15 909.5 32 918.0 49 926.5
16 910.0 33 918.5 50 927.0
17 910.5 34 919.0

Note 1 : Test frequencies are the lowest channel: 1 channel(902.5 MHz), middle channel: 25 channel(914.5 MHz)
and highest channel: 50 channel(927.0 MHz).
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4. Test Report

4.1 Summary
FCC Part 15
Reference Parameter Clause Status
Transmitter Requirements
15.203 ;
15.247(c) Antenna Requirement 431 C
15.247(a)(1)(i)) | 20 dB Channel Bandwidth 4.3.2 C
- Occupied Bandwidth 4.3.2 C
15.247(a)(1)(i) | Number of Hopping Frequencies 4.3.3 C
15.247(a)(1)(i) | Average Time of Occupancy 434 C
15.247(a)(1) Carrier Frequencies Separation 4.3.5 C
15.247(b)(2) Peak Output Power 4.3.6 C
15.247(d) Spurious Emission, Band Edge
15.205(a) . 437 C
15.209(a) and Restricted Bands
15.207(a) Conducted Emissions 4.3.8 C
Note 1: C = Comply N/C = Not Comply N/T =Not Tested N/A = Not Applicable
* The general test methods used to test this device is ANSI C63.10:2020
TRF-R-003(00) Page: 7 / 46
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4.2 Measurement Uncertainty

Mesurement Items Expanded Uncertainty
RF Output Power 0.76 dB (The confidence level is about 95 %, k=2)
Occupied Channel Bandwidth 6.80 kHz (The confidence level is about 95 %, k=2)
Conducted Spurious Emissions 0.71 dB (The confidence level is about 95 %, k=2)

Radiated Spurious Emissions
(1 GHz Under)

Radiated Spurious Emissions
(Above 1 GHz)

4.84 dB (The confidence level is about 95 %, k=2)

5.96 dB (The confidence level is about 95 %, k=2)

Conducted Emission 2.52 dB (The confidence level is about 95 %, k=2)

TRF-R-003(00) Page: 8 /46
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4.3 Transmitter Requirements
4.3.1 Antenna Requirement

4.3.1.1 Regulation

Accoding 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 use of a standard antenna
jack or electrical connector is prohibited.

Accoding to §15.247(b)(4) e conducted output power limit specified in paragraph (b) of this section
is based on the use of antennas with directional gains that do not exceed 6 dBi. Except as shown
in paragraph (c) of this section, if transmitting antennas of directional gain greater than 6 dBi are
used, the conducted output power from the intentional radiator shall be reduced below the stated
values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.

4.3.1.2 Result
Comply
Type External Dipole AntennaNote 1
Antenna 1
Gain 3.83 dBi

Note 1 : The connector type of Diopole Antenna is reverse polarity SMA connector.
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4.3.2 20 dB Bandwidth and Occupied Bandwidth

4.3.2.1 Regulation

Accoding to §15.247(a)(1)(i) For frequency hopping systems operating in the 902-928 MHz band:
if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least
50 hopping frequencies and the average time of occupancy on any frequency shall not be greater
than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

20 dB and 99% emission bandwidth reporting only, measurement is also used to determine limits
for other requirements of FHSS transmitters.

4.3.2.2 Measurement Procedure

ANSI C63.10 § 6.9.2 Occupied bandwidth 20dB relative procedure
ANSI C63.10 § 6.9.3 Occupied bandwidth 99% procedure

4.3.2.3 Result

Comply (Measurement data : Refer to the next page)

TRF-R-003(00) Page: 10/ 46
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4.3.2.4 Measurement Data

Test mode: FHSS

Frequency 20 dB Bandwidth Max. Limit O‘(:gg%i/f%gsgv‘\’/‘i’t";‘;th
[MHz] [MHz] [MHz] Y
902.5 0.218 0.500 0.209
914.5 0.221 0.500 0.209
927.0 0.214 0.500 0.209

TRF-R-003(00)
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4.3.2.5 Test Plot

Lowest frequency(20 dB Bandwidth/99% Occupied bandwidth)

B Keysight Spectrum Analyzer - Occupied BW ol =)
RL [ RF [s0e bpc [ corRec | SENSE:INT| |A\ALIGN AUTO/NO RF | 01:50:13 PM Aug 29, 2023
MIHOM Number 50 | Center Freq: 902.500000 MHz Radio Std: None
Trig: Free Run Avg|Held: 50/60
| #FGain:Low #Atten: 10 dB Radio Device: BTS
| 15 dBidiv Ref 20.00 dBm
Log
5.00 [
-10.0
-25.0
-40.0 e —
-55.0
-70.0
-08.0
-100
-118
Center 902.5 MHz Span 500 kHz
Res BW 5.1 kHz #VBW 20 kHz Sweep 18.13 ms
Occupied Bandwidth Total Power 15.0 dBm
208.51 kHz
Transmit Freq Error -822 Hz OBW Power 99.00 %
x dB Bandwidth 218.3 kHz x dB -20.00 dB
MSG %STATUS

Middle frequency(20 dB Bandwidth/99% Occupied bandwidth)

B Keysight Spectrum Analyzer - Occupied BW ol
RL | RF [s0q DC | CORREC | SENSE:INT] JAANALIGN AUTO/NO RF | 01:50:55 PM Aug 29, 2023
Eenter Freq 914.500000 MHz ‘ Center Freq: 914.500000 MHz Radio Std: None
Trig: Free Run Avg|Held: 50/60
I | #FGain:Low #Atten: 10 dB Radio Device: BTS
15 dBldiv Ref 20.00 dBm
Log
5.00
-10.0
250
-40.0
-55.0
-70.0
-95.0
-100
115
Center 914.5 MHz Span 500 kHz
Res BW 5.1 kHz #VBW 20 kHz Sweep 18.13 ms
Occupied Bandwidth Total Power 14.4 dBm
208.70 kHz
Transmit Freq Error -99 Hz OBW Power 99.00 %
x dB Bandwidth 220.7 kHz x dB -20.00 dB
MSG %STATUS

TRF-R-003(00)
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Highest frequency(20 dB Bandwidth/99% Occupied bandwidth)

BN Keysight Spectrum Analyzer - Occupied BW

fo |l ]

RL 1 RF [500 DC | CORREC |

SENSE:INT|

|A\ALIGN AUTO/NO RF |

01:51:33 PM Aug 29, 2023

[Center Freq 927.000000 MHz |

I | #IFGain:Low

Center Freq: 927.000000 MHz
Trig: Free Run
#Atten: 10 dB

Avg|Held: 50/60

Radio Std: None

Radio Device: BTS

15 dBIdiv Ref 20.00 dBm

Log

5,00
-10.0

-25.0
-40.0

-55.0

-70.0

-05.0

-100

-118

Center 927 MHz
Res BW 5.1 kHz

#VBW 20 kHz

Span 500 kHz
Sweep 18.13 ms

Occupied Bandwidth

208.73 kHz
Transmit Freq Error -1.292 kHz
x dB Bandwidth 213.5 kHz

Total Power

OBW Power
x dB

13.8 dBm

99.00 %
-20.00 dB

% STATUS

TRF-R-003(00)
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4.3.3 Number of Hopping Frequencies

4.3.3.1 Regulation

Accoding to §15.247(a)(1)(i) For frequency hopping systems operating in the 902-928 MHz band:
if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least
50 hopping frequencies and the average time of occupancy on any frequency shall not be greater
than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period. The
maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

4.3.3.2 Measurement Procedure

ANSI C63.10 § 7.8.3 Number of hopping frequencies

4.3.3.3 Result

Comply (Measurement data : Refer to the next page)

TRF-R-003(00) Page: 14 / 46
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4.3.3.4 Measurement Data

Test Result

Minimum Number of hopping channels

50 50
4.3.3.5 Test Plot
Hopping _
BE Keysight Spectrum Analyzer - Swept SA @lﬂ/@
RL | RF [soq bcC [ CorreC | | SENSE:INT] AN ALIGN AUTO/NORF | 01:47:50 PMAug 29, 2023
‘ ‘ Avg Type: Log-Pwr TRAGE 3456
PNO: Wide +#+— Trig: FreeRun Avg|Hold: 2000/2000 TYPE|M AR
IFGain:Low Atten: 10 dB DeT|F
Ref DOffset 20 dB
10 dBidiv.~ Ref 20.00 dBm
Loy
10,0
0.00
0.0
200
30,0
-40.0
500
60.0
70.0
Start 902.00 MHz Stop 928.00 MHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts)
IMSG %STATUS

TRF-R-003(00)
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4.3.4 Average Time of Occupancy

4.3.4.1 Regulation

Accoding to §15.247(a)(1)(i) and For frequency hopping systems operating in the 902-928 MHz
band: if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at
least 50 hopping frequencies and the average time of occupancy on any frequency shall not be
greater than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping
channel is 250 kHz or greater, the system shall use at least 25 hopping frequencies and the
average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 10
second period. The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

4.3.4.2 Measurement Procedure

ANSI C63.10 § 7.8.4 Time of occupancy(dwell time)

4.3.4.3 Result

Comply (Measurement data : Refer to the next page)

TRF-R-003(00) Page: 16 / 46
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4.3.4.4 Measurement Data

Test mode: FHSS
Average Time of occupancy
Frequency f;}/iﬁ:%e ;I':]n;e Number of pulse | Number of pulse Total Limit
[MHZz] [ms?] y in 5 seconds in 20 seconds [s] [s]
902.5 1.766 13 52 0.092 0.400
914.5 1.766 13 52 0.092 0.400
927.0 1.766 13 52 0.092 0.400

Note 1:  Total = (Average time of occupancy x Number of pulse in 20 seconds)x 103

TRF-R-003(00) Page: 17 / 46
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4.3.4.5 Test Plot

Lowest frequency(Observation period in 5 s)

B Keysight Spectrum Analyzer - Swept SA ol e =al
RL [ RF [s0e bpc [ corRec | [ SENSE:INT| |A\ALIGN AUTO/NO RF | 02:08:36 PM Aug 30, 2023
Points 5000 Avg Type: Log-Pwr TRACE[. 23456
PNO: Wide -+~ Trig: RFBurst TYPE| WY 5
IFGain:Low Atten: 10 dB DeT|P
Ref Offset 20 dB
10 dBidiv. Ref 20.00 dBm
Log
100
0.00
-10.0
200
0.0
-40.0 —H
-50.0 HHEH-RHH-- A i an ¥ |}
E0.0
700
Center 902.500000 MHz Span 0 Hz
Res BW 390 kHz VBW 390 kHz Sweep 35.001 s (5000 pts)
MSG %STATUS
Lowest frequency(Pulse)
BE Keysight Spectrum Analyzer - Swept SA ol
RL | RF [s0q DC | CORREC | [ SENSE:INT] JAANALIGN AUTO/NO RF | 02:18:53 PM Aug 30, 2023
Center Freq 902.500000 MHz Trig Delay-2.000 ms Avg Type: Log-Pwr TRACE 3456
PNO: Wide ~—»— Trig: Video TYPE| W AR
IFGain:Low Atten: 10 dB DeT|P
AMkr1 1.766 ms
Ref Offset 20 dB
10 dB/div  Ref 20.00 dBm 0.40dB
Log
100
/s
0.00
-i0.0
200 -
0.0
-40.0
500
0.0
700 dl L
Center 902.500000 MHz Span 0 Hz
Res BW 390 kHz VBW 390 kHz Sweep 2.500 ms (5000 pts)
MSG %.STATUS

TRF-R-003(00)
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Middle frequency(Observation period in 5 s)

B Keysight Spectrum Analyzer - Swept SA ol e =al
RL [ RF [s0e bpc [ corRec | [ SENSE:INT| |A\ALIGN AUTO/NO RF | 02:12:28 PM Aug 30, 2023
Sweep Time 5.001 s Avg Type: Log-Pwr TRACE 3456
PNO: Wide -+~ Trig: RFBurst TYPE| WY 5
IFGain:Low Atten: 10 dB DeT|P
Mkr1 2.500 s
Ref Offset 20 dB
19 geiaiv__Ref 20.00 dBm -50.18 dBm
100
0.00
-10.0
200
0.0
-40.0
50,0 MHHHR A U R L L ’ Ly Lo L na | | L
E0.0
700
Center 914.500000 MHz Span 0 Hz
Res BW 390 kHz VBW 390 kHz Sweep 35.001 s (5000 pts)
MSG %STATUS
Middle frequency(Pulse)
BE Keysight Spectrum Analyzer - Swept SA ol
RL | RF [s0q DC | CORREC | [ SENSE:INT] JAANALIGN AUTO/NO RF | 02:17:59 PM Aug 30, 2023
ideo Trig Level -18.60 dBm Trig Delay-2.000 ms Avg Type: Log-Pwr TRACE 3456
PNO: Wide ~—»— Trig: Video TYPE| W AR
IFGain:Low Atten: 10 dB DeT|P
AMkr1 1.766 ms
Ref Offset 20 dB
10 dB/div  Ref 20.00 dBm 0.03 dB
Log
100
/A
0.00
-i0.0
200 -
0.0
-40.0
500
0.0
700 L 1
Center 914.500000 MHz Span 0 Hz
Res BW 390 kHz VBW 390 kHz Sweep 2.500 ms (5000 pts)
MSG %.STATUS

TRF-R-003(00)
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Highest frequency(Observation period in 5 s)

BE Keysight Spectrum Analyzer - Swept SA =
T RF [s0@ bpc [ CcORREC SENSE:INT| |A\ALIGN AUTO/NO RF | 09:18:59 PM Aug 30, 2023
Avg Type: Log-Pwr TRACE 3456
PNO: Wide -+~ Trig: FreeRun TYPE| WA
IFGain:Low Atten: 10 dB DET|P
Ref Offset 20 dB Mkr1 22.01 Gs
10 dBidiv - Ref 20.00 dBm --- dBm
Log
100
0.00
-10.0
200
0.0
-40.0
500
E0.0
700
Center 927.000000 MHz Span 0 Hz
Res BW 390 kHz VBW 390 kHz Sweep 35.001 s (5000 pts)
msc | LJFile <Screen_0002.png> saved [y status

Highest frequency(Pulse)

BE Keysight Spectrum Analyzer - Swept SA ol
RL RF [50q DC | CORREC SENSE:INT] JAANALIGN AUTO/NO RF | 02:17:04 PM Aug 30, 2023
Marker 1 A 1.76550 ms Trig Delay-2.000 ms Avg Type: Log-Pwr TRACE[. 03256
PNO: Wide ~—»— Trig: Video TYPE| W AR
IFGain:Low Atten: 10 dB DeT|P
AMKr1 1.766 ms
Ref Offset 20 dB
10 dBidiv. Ref 20.00 dBm -0.51 dB
Log
100
A
0.00
-i0.0 =
200 -
30,0
-40.0
50.0
0.0
70.0 ek _
Center 927.000000 MHz Span 0 Hz
Res BW 390 kHz VBW 390 kHz Sweep 2.500 ms (5000 pts)
MSG %.STATUS
TRF-R-003(00) Page: 20 / 46

Copyright (© 2023, Lab-T, Inc.



LA3 REPORT No.:TRRFCC23-0009

Total 46 pages

4.3.5 Carrier Frequencies Separation

4.3.5.1 Regulation

According to §15.247(a)(1) Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater. Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz
band may have hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of
the 20 dB bandwidth of the hopping channel, whichever is greater, provided the systems operate
with an output power no greater than 125 mW. The system shall hop to channel frequencies that
are selected at the system hopping rate from a pseudo randomly ordered list of hopping
frequencies. Each frequency must be used equally on the average by each transmitter. The system
receivers shall have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shall shift frequencies in synchronization with the transmitted
signals.

4.3.5.2 Measurement Procedure

ANSI C63.10 § 7.8.2 Carrier frequency separation

4.3.5.3 Result

Comply (Measurement data : Refer to the next page)
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4.3.5.4 Measurement Data

Test mode: FHSS

Carrier Frequency Separation
Result Min. Limit

Test Channel [MHz] [MHz]

Channel 1 to channel 2 0.500 0.218
Channel 25 to channel 26 0.500 0.221
Channel 49 to channel 50 0.500 0.214

Note 1: Min limit(MHz): Result of 20 dB bandwidth
TRF-R-003(00) Page: 22 / 46
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4.3.5.5 Test Plot

Channel 1 to channel 2

Trig: Free Run
Atten: 10 dB

PNO: Wide —»—
IFGain:Low

BE Keysight Spectrum Analyzer - Swept SA o[-l
RL [ RF [s0e bpc [ corRec | [ SENSE:INT| |A\ALIGN AUTO/NO RF | 01:46:23 PM Aug 29, 2023
Marker 1 A 500.000000 kHz Avg Type: Log-Pwr TRACE[]] 2 3

56
TYPE|M*
DET|?

Avg|Hold: 2000/2000

Ref Offset 20 dB
Ref 20.00 dBm

AMkr1 500.0 kHz
-0.015 dB

10 dBidiv
fLog

1nn

0.00

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

Center 902.5000 MHz
Res BW 300 kHz

#VBW 300 kHz

Span 1.500 MHz
Sweep 1.000 ms (1001 pts)

IMSG

% STATUS

Channel 25 to channel 26

Ii Keysight Spectrum Analyzer - Swept SA =8|
RL | RF [s0q DC | CORREC | [ SENSE:INT] JAANALIGN AUTO/NO RF | 01:45:06 PM Aug 29, 2023
Marker 1 A 500.000000 kHz ) Avg Type: Log-Pwr TRACE[1[23 4 5 6
PNO: Wide GO Trig: Free Run Avg|Hold:>2000/2000 TYPEIM ¥
IFGain:Low Atten: 10 dB DET|F
Ref Offset 20 dB AMkr1 500.0 kHz
10 dBidiv  Ref 20.00 dBm 0.019 dB
fLog
100 ’
0.00
-10.0
200
30,0
-40.0
50.0
0.0
0.0

Center 914.5000 MHz
Res BW 300 kHz

#VBW 300 kHz

Span 1.500 MHz
Sweep 1.000 ms (1001 pts)

IMSG

% STATUS

TRF-R-003(00)
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Channel 49 to channel 50

Iﬁ Keysight Spectrum Analyzer - Swept SA

Tl et

P RL | RF [s0q DC | CORREC | [ SENSE:INT] JAANALIGN AUTO/NO RF | 01:43:24 PMAug 29, 2023
Sweep Time 1.00 ms Avg Type: Log-Pwr TRACE 3 5
PNO: Wide (oo  Trig: FreeRun Avg|Hold:>2000/2000 TYPEIM
- p
IFGain:Low Atten: 10 dB DET)
Ref Offset 20 dB AMKkr1 -500.0 kHz
10 dBidiv. Ref 20.00 dBm 0.197 dB
JLog |
100 ’
0.00
-10.0
200
30,0
-40.0
0.0
0.0
0.0

Res BW 300 kHz

Center 927.0000 MHz

#VBW 300 kHz

Span 1.500 MHz
Sweep 1.000 ms (1001 pts)

IMSG

% STATUS

TRF-R-003(00)
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4.3.6 Peak Output Power

4.3.6.1 Regulation

According to §15.247(b)(1) For frequency hopping systems operating in the 902-928 MHz band:
1 watt for systems employing at least 50 hopping channels; and, 0.25 watts for systems
employing less than 50 hopping channels, but at least 25 hopping channels, as permitted under
paragraph (a)(1)(i) of this section.

4.3.6.2 Measurement Procedure

ANSI C63.10 § 7.8.5 Output power test procedure for FHSS

4.3.6.3 Result

Comply (Measurement data : Refer to the next page)
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4.3.6.4 Measurement Data

Test mode : FHSS

Frequenc Peak Output Peak Output Peak Output
[I\C}IHZ] y Power Result Power Result Power Limit
[dBm] [mW] [mW]
902.5 8.95 7.85 1 000.00
914.5 8.47 7.02 1 000.00
927.0 7.92 6.20 1 000.00
Note 1: Refer to 4.3.1 for information on limit reduction.
Note 2 : We took the insertion loss of the cable loss into consideration within the measuring instrument.
TRF-R-003(00) Page: 26 / 46
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4.3.6.5 Test Plot

Lowest frequency

BE Keysight Spectrum Analyzer - Swept SA o[-l
RL [ RF [s0e bpc [ corRec | [ SENSE:INT| |A\ALIGN AUTO/NO RF | 01:34:32 PM Aug 29, 2023
Marker 1 902.452000000 MHz J . Avg Type: Log-Pwr TRACE 23456
BNO: Wide GO Trig: Free Run Avg|Held:>100/100 TYPE[M ,
IFGain:Low Atten: 10 dB DET|F
Ref Offset 20 dB Mkr1 902.452 0 MHz
10 dBidiv - Ref 20.00 dBm 8.949 dBm
fLog
100 .
0.00
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0

Center 902.5000 MHz
Res BW 300 kHz

#VBW 300 kHz

Span 1.500 MHz
Sweep 1.000 ms (1001 pts)

IMSG %STATUS
Middle frequency
BE Keysight Spectrum Analyzer - Swept SA =
RL [ RF [s0e bpc [ corRec | [ SENSE:INT| |A\ALIGN AUTO/NO RF | 01:35:59 PM Aug 29, 2023
Marker 1 914.449000000 MHz ) Avg Type: Log-Pwr TRACEL 2345 6
PNO: Wide -+~ T1rig: FreeRun Avg|Hold: 100/100 TYPE| M WA
IFGain:Low Atten: 10 dB DET|F
Ref Offset 20 dB Mkr1 914.449 0 MHz
10 dBidiv  Ref 20.00 dBm 8.466 dBm
fLog
100 ’
0.00
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0

Center 914.5000 MHz
Res BW 300 kHz

#VBW 300 kHz

Span 1.500 MHz
Sweep 1.000 ms (1001 pts)

IMSG

% STATUS

TRF-R-003(00)
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Highest frequency
———
BE Keysight Spectrum Analyzer - Swept SA =
RL [ RF [50Q DC [ CORREC | [ SENSE:INT] [A\ALIGN AUTO/NO RF | 01:37:02 PM Aug 29, 2023
Marker 1 926.950500000 MHz J ] Avg Type: Log-Pwr TRACE[172 34 5 6
PNO: Wide +»— T1rig: FreeRun Avg|Hoeld: 100/100 TYPEIM o
IFGain:Low Atten: 10 dB DET|? l
Mkr1 926.950 5 MHz
Ref Offset 20 dB
10 dBidiv. Ref 20.00 dBm 7.922 dBm
JLog
100 ’
0.00
-10.0
200
30,0
-40.0
0.0
0.0
0.0
Center 927.0000 MHz Span 1.500 MHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG %STATUS
TRF-R-003(00) Page: 28 / 46
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4.3.7 Spurious Emission, Band Edge, and Restricted Bands

4.3.7.1 Regulation

According to §15.247(d), In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF conducted
or a radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the use
of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in § 15.209(a) is not required. In addition, radiated emissions which fall in
the restricted bands, as defined in § 15.205(a), must also comply with the radiated emission limits
specified in § 15.209(a) (see § 15.205(c)).

According to §15.209(a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall notexceed the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
[MHZz] [microvolts/meter] [meters]
0.009 - 0.490 2 400/F(kHz) 300
0.490 - 1.705 24 000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100** 3
88 -216 150** 3
216 - 960 200** 3
Above 960 500 3

*k

Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this section shallnot
be located in the frequency bands 54—-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation within these
frequency bands is permltted under other sections of this part, e.g., §§15.231 and 15.241.
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According to §15.205(a) and (b), only spurious emissions are permitted in any of the frequency

bands listed below:

MHz MHz MHz GHz
0.009 - 0.110 16.42 - 16.423 399.9-410 45-515
0.495 - 0.505 16.694 75 - 16.695 25 608 - 614 5.35-5.46
21735-2.1905 16.804 25 - 16.804 75 960 — 1 240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 -1 427 8.025-8.5
4177 25-417775 37.5-38.25 1435-1626.5 9.0-9.2
4.207 25-4.207 75 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8 - 75.2 1660-1710 10.6 - 12.7
6.267 75 - 6.268 25 108 - 121.94 1718.8-1722.2 13.25-134
6.311 75-6.312 25 123 - 138 2200-2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310-2390 15.35-16.2
8.362 - 8.366 156.524 75 - 156.525 25 2483.5 -2 500 17.7-214
8.376 25 - 8.386 75 156.7 - 156.9 2690 -2900 22.01-23.12
8.41425-8.414 75 162.012 5 - 167.17 3 260 — 3 267 23.6-24.0
12.29 - 12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.520 25 240 - 285 3 345.8 — 3 358 36.43 - 36.5
12.576 75 - 12.577 25 322 -335.4 3 600 —4 400 Above 38.6
13.36 - 13.41

The field strength of emissions appearing within these frequency bands shall not exceed the limits
shown in §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits in
§15.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak
detector. Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in §15.35 apply to these

measurement

4.3.7.2 Measurement Procedure

ANSI C63.10 § 6.10.4 Authorized band-edge relative method (lower band-edge)

ANSI C63.10 § 7.8.7 Conducted spurious emissions test methodology
ANSI C63.10 § 7.8.8 Radiated emissions

TRF-R-003(00)
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4.3.7.2.1 Band-Edge Compliance of RF Conducted Emissions

Span :  Wide enough to capture the peak level of the emission operating on the channel
closest to the bandedge, as well as any modulation products which fall outside of
the authorized band of operation

RBW : 100 kHz
VBW : 300 kHz
Sweep : Auto
Detector : Peak
Trace : Max hold

Allow the trace to stabilize. Set the marker on the emission at the bandedge, or on the highest
modulation product outside of the band, if this level is greater than that at the bandedge. Enable
the marker-delta function, then use the marker-to-peak function to move the marker to the peak
of the in-band emission. The marker-delta value now displayed must comply with the limit
specified in this Section. Submit this plot.

Now, using the same instrument settings, enable the hopping function of the EUT. Allow the trace
to stabilize. Follow the same procedure listed above to determine if any spurious emissions
caused by the hopping function also comply with the specified limit. Submit this plot.

4.3.7.2.2 Conducted Spurious Emissions

Span . Wide enough to capture the peak level of the emission operating on the channel
closest to the bandedge, as well as any modulation products which fall outside of
the authorized band of operation

RBW : 100 kHz
VBW : 300 kHz
Sweep : Auto
Detector : Peak
Trace : Max hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded. The
level displayed must comply with the limit specified in this Section. Submit these plots.

4.3.7.2.3 Radiated Spurious Emissions

1) The preliminary and final radiated measurements were performed to determine the frequency
producing the maximum emissions in at a 10 m anechoic chamber. The EUT was tested at a
distance 3 meters.

2) The EUT was placed on the top of the 0.8 m height or 1.5 m height non-metallic table. To find the
maximum emission levels, the height of a measuring antenna was changed and the turntable was
rotated 360°.

3) The antenna polarization was also changed from vertical to horizontal. The spectrum was
scanned from 9 kHz to 30 MHz using the loop antenna, and from 30 to 1 000 MHz using the TRILOG
broadband antenna, and from 1 000 MHz to 26 500 MHz using the horn antenna.

4) Each frequency found during preliminary measurements was re-examined and investigated. The
test-receiver system was set up to average, peak, and quasi-peak detector function with specified
bandwidth.

Follow the guidelines in ANSI C63.4 with respect to maximizing the emission by rotating the EUT,
measuring the emission while the EUT is situated in three orthogonal planes (if appropriate),
adjusting the measurement antenna height and polarization, etc. A pre-amp and a high pass filter
are required for this test, in order to provide the measuring system with sufficient sensitivity. Allow
the trace to stabilize. The peak reading of the emission, after being corrected by the antenna factor,
cable loss, pre-amp gain, etc., is the peak field strength, which must comply with the limit specified
in Section 15.35(b). Submit this data.
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Note 1: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for Peak detection
(PK) and Quasi-peak detection (QP) at frequency below 1 GHz.
Note 2 : The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz for Peak detection

and frequency above 1 GHz.
Note 3 : The 0.8 m height is for below 1 GHz testing, and 1.5 m is for above 1 GHz testing

4.3.7.3 Note

-Below 1GHz

Note 1: Loss : Cable loss — Amp gain

Note 2 : Result : Reading + Ant factor + Loss

Note 3 : Peak measurement did not take place because it is more than 20 dB difference in the limit
Note 4 : Measured distance : 3 m

-Above 1GHz

Note 1: Factor : Ant factor + Cable loss - Amp gain + Distance factor

Note 2 : Peak result : Peak reading + Factor

Note 3 : Average result : Peak reading + Factor + DCCF
Note 4 : DCCF(Duty cycle correction factor): 20*log(Duty cycle)dB * Refer to 4.3.7.8
Note 5: Measured distance : 1 m, Distance factor = 20*log(1 / 3) = -9.54

Note 6 : Average measurement did not take place because the peak data did not exceed average limit
Note 7 : Not detected means that peak data does not exceed the average limit.
4.3.7.4 Result

Comply (Measurement data : Refer to the next page)
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4.3.7.5 Measurement Data_Radiated Spurious Emissions

Test mode : Below 1 GHz Lowest frequency

Copyright © 2023, Lab-T, Inc.

Frequency Pol. Reading Gl Loss Result Limit Margin
Detector Factor
[MHZz] [V/H] [dBpV] [dB] [dB] [dBuV/m] | [dBpV/m] [dB]
150.035 QP H 32.40 19.30 -27.90 23.80 43.50 19.70
251.397 QP H 52.60 17.80 -27.00 43.40 46.00 2.60
251.518 QP \% 42.30 17.80 -27.00 33.10 46.00 12.90
Note 1: Limit of excluding restricband(30 MHz < f < 1 000 MHz) : Reference(107.1 dBuV/m) -20 dB
Test mode : Below 1 GHz_Middle frequency
Frequency Pol. Reading s Loss Result Limit Margin
Detector Factor
[MHZz] [V/H] [dBpV] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
120.330 QP \% 46.20 16.80 -28.40 34.60 43.50 8.90
251.518 QP \% 43.10 17.80 -27.00 33.90 46.00 12.10
251.639 QP H 52.60 17.80 -27.00 43.40 46.00 2.60
Note 1: Limit of excluding restricband(30 MHz < f < 1 000 MHz) : Reference(107.1 dBuV/m) -20 dB
Test mode : Below 1 GHz Highest frequency
Frequency Pol. Reading NGl Loss Result Limit Margin
Detector Factor
[MHZz] [VIH] [dBpV] [dB] [dB] [dBuV/Im] | [dBpV/m] [dB]
120.451 QP \% 47.00 16.80 -28.40 35.40 43.50 8.10
251.397 QP \% 46.30 17.80 -27.00 37.10 46.00 8.90
251.518 QP H 52.40 17.80 -27.00 43.20 46.00 2.80
Note 1: Limit of excluding restricband(30 MHz < f < 1 000 MHz) : Reference(106.8 dBuV/m) -20 dB
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Test mode : Above 1 GHz_Lowest frequency

Copyright © 2023, Lab-T, Inc.

Frequency Detector Pol. Reading Factor DCCF Result Limit Margin
[MHZz] [V/H] [dBuV] [dB] [dB] [dBuV/m] | [dBpV/m] [dB]
1 805.01 PK H 57.80 -6.24 - 51.56 74.00 22.44
3610.12 PK \ 49.30 0.76 - 50.06 74.00 23.94
3612.15 PK \ 49.90 2.36 - 52.26 74.00 21.74
Test mode : Above 1 GHz_Middle frequency
Frequency Detector Pol. Reading Factor DCCF Result Limit Margin
[MHz] [V/H] [dBuV] [dB] [dB] [dBuV/m] | [dBpV/m] [dB]
1828.44 PK \ 50.80 -6.04 - 44.76 74.00 29.24
274313 PK \Y, 47.70 -1.74 - 45.96 74.00 28.04
3658.07 PK \ 51.50 0.86 - 52.36 74.00 21.64
4572.79 PK \ 47.70 2.56 - 50.26 74.00 23.74
Test mode : Above 1 GHz_Highest frequency
Frequency Detector Pol. Reading Factor DCCF Result Limit Margin
[MHz] [V/H] [dBuV] [dB] [dB] [dBuV/m] | [dBpV/m] [dB]
1 853.76 PK \ 51.40 -5.84 - 45.56 74.00 28.44
3707.99 PK \ 49.90 1.06 - 50.96 74.00 23.04
4 635.00 PK \ 44.80 2.76 - 47.56 74.00 26.44
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4.3.7.6 Measurement Plot_Radiated Spurious Emissions

Test mode : 9 kHz ~ 30 MHz(Worst case : Lowest frequency)
~ [dBuVim] <<PEAK DATA>> HORIZONTAL / VERTICAL

e} Y

s

Frequency[Hz]
Test mode : 30 MHz ~ 1 GHz(Worst case : Lowest frequency)
[dBuV/m] <<QP DATA>> HORIZONTAL / VERTICAL
120
110
100
3"’ —— —
80
70
40
30 |
a0 a \«_u‘,ijﬁ lI‘L"I‘ I J.\Lw ‘l‘k‘. ik
20 T W b I.-.A;_nw i
10 [ st
UE.Z){ 50M T0M 100M Z200M 300M 500M T00M 1c

Frequency[Hz]

Note 1: 902.5 MHz = Reference(107.1 dBuV/m)
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Test mode : 1 GHz ~ 1.5 GHz(Worst case : Middle frequency)
100

—— Limit1(PK)

90
—— Limit2(CAV)

80

70 —&— Hori.

60 N
—&— Vert.

50

40

30 p

Field Strength [dBuV/m]

20

10

0

16 Frequency [Hz] 1.56

Note 1: Measured distance : 1 m

Test mode : 1.5 GHz ~ 10 GHz(Worst case : Middle frequency)
100

—— Limit1(PK)

90
—— Limit2(CAV)

80

70 —&— Hori.

&0

—=— Vert.

50

40

30

Field Strength [dBuV/m]

20

10

0

2G 3G 5G 7G

1.56 Frequency [Hz] 106

Note 1: Measured distance : 1 m
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4.3.7.7 Measurement Data_Conducted Spurious Emissions

Test mode : Reference(Lowest frequency)

BE Keysight Spectrum Analyzer - Swept SA

fo e ]

RL [ RF [s00 bC |

CORREC

SENSE:INT| |A\ALIGN AUTO/NO RF |

02:39:33 PM Aug 30, 2023

verage/Hold Number 200

Avg Type: Log-Pwr
Avg|Hold: 200/200

Ref Offset 20 dB

10 dBlidiv. Ref 20.00 dBm
Log

Trig: Free Run

PNO: Wide -+
Atten: 10 dB

IFGain:Low

TRACE/ 3456

DET|?

Mkr1 902.448 MHz
8.920 dBm

1nn

0.00

-10.0

-20.0

-30.0

-A0.0 —

-50.0

-60.0

-70.0

Center 902.5000 MHz
#Res BW 100 kHz

MSG

#VBW 300 kHz
[y satus

Span 1.000 MHz
Sweep 1.000 ms (1001 pts)

Test mode : Band edge(Lowest frequency)

(= [n =

CORREC

SENSE:INT]

[A\ALIGN AUTO/NO RF |

02:45:01 PMAug 30, 2023

Trig: Free Run

PNO: Wide -+
Atten: 10 dB

IFGain:Low

J Avg Type: Log-Pwr
Avg|Hold: 200/200

TRACE/ 3456

DET|?

Mkr2 901.983 5 MHz
-24.653 dBm

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [500 DC |
Marker 2 901.983498350 MHz
Ref Offset 20 dB

10 dBlidiv. Ref 20.00 dBm
Log

100

0.00

-10.0

200

30,0

-40.0

50.0

70.0

Center 902.000 MHz

#Res BW 100 kHz

MSG

#VBW 300 kHz
[fgstaTus

Span 10.00 MHz
Sweep 5.333 ms (10000 pts)

TRF-R-003(00)

Copyright (© 2023, Lab-T, Inc.

Page: 37 / 46



REPORT No.:TRRFCC23-0009
Total 46 pages

Test mode : Band edge hopping(Lowest frequency)

B Keysight Spectrum Analyzer - Swept SA ol e =al
RL [ RF [s0e bpc [ corRec | [ SENSE:INT| |A\ALIGN AUTO/NO RF | 02:47:05 PM Aug 30, 2023
Marker 2 901.549454945 MHz ] ) Avg Type: Log-Pwr TRACE[T 555
PNO: Wide -+~ T1rig: FreeRun Avg|Hold: 500/500 TYPE| M ¥AA A
IFGain:Low Atten: 10 dB DET|F
Mkr2 901.549 5 MHz
Ref Offset 20 dB
10 gevdiv__Ref 20.00 dBm -30.336 dBm
100
0.00 -
-10.0 || b
-20.0 ——
-30.0 .
-40.0
-50.0
0.0 f—HH W RTLL L ST LT (L R B
-70.0
Center 902.000 MHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms (10000 pts)
MSG %STATUS

Test mode : Conducted spurious emission(Lowest frequency)

BE Keysight Spectrum Analyzer - Swept SA @@l@
RL | RF [s0q DC | CORREC | [ SENSE:INT] JAANALIGN AUTO/NO RF | 02:48:59 PM Aug 30, 2023
Marker 1 1.805834583458 GHz i Avg Type: Log-Pwr TRACE[1]23 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 50/50 TYPE[MWAAARAARY
IFGain:Low Atten: 10 dB DET|F
Mkr1 1.805 8 GHz
Ref Offset 20 dB
10 gevdiy__Ref 20.00 dBm -42.686 dBm
100
0.00
-10.0 -
200
30,0
400 0
50.0
SE0.0 ! - o
0.0
Start 30 MHz Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 32.66 ms (10000 pts)
MSG %STATUS

TRF-R-003(00)
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Test mode : Reference(Middle frequency)

B Keysight Spectrum Analyzer - Swept SA ===
RL RF [s0@ DpC [ CORREC SENSE:INT| |A\ALIGN AUTO/NO RF | 02:40:35 PM Aug 30, 2023
Center Freq 914.500000 MHz l ] Avg Type: Log-Pwr TRACE[1/5345 6
PNO: Wide -+~ T1rig: FreeRun Avg|Hold: 200/200 TYPE| M ¥AA A
IFGain:Low Atten: 10 dB DET|F
Mkr1 914.447 MHz
Ref Offset 20 dB

10 gevdiv__Ref 20.00 dBm 8.445 dBm

0o ‘

0.00

-10.0

-20.0

-30.0

-40.0

-50.0

0.0

-70.0

Center 914.5000 MHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG %STATUS

Test mode : Conducted spurious emission(Middle frequency)

|i Keysight Spectrum Analyzer - Swept SA ol e =al
RL RF [snq DC | CORREC SENSE:INT] |A\ALIGN AUTO/NO RF_| 02:50:51 PM Aug 30, 2023
Marker 1 4.572786278628 GHz ) Avg Type: Log-Pwr TRACE[1/23 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 50/50 TYPE[MWAAARAARY
IFGain:Low Atten: 10 dB DET|F
Mkr1 4.572 8 GHz
Ref Offset 20 dB

10 gevdiy__Ref 20.00 dBm -43.321 dBm

100

0.00

-10.0

200

-30.0

-40.0 .

-50.0

-60.0

-70.0

Start 30 MHz Stop 10.000 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 32.66 ms (10000 pts)

MSG %STATUS
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Test mode : Reference(Highest frequency)
B Keysight Spectrum Analyzer - Swept SA ol e =al
RL RF [s0@ DpC [ CORREC SENSE:INT| |A\ALIGN AUTO/NO RF | 02:41:46 PM Aug 30, 2023
Center Freq 927.000000 MHz l ] Avg Type: Log-Pwr TRACE[1/5345 6
PNO: Wide -+~ T1rig: FreeRun Avg|Hold: 200/200 TYPE| M ¥AA A
IFGain:Low Atten: 10 dB DET|F
Mkr1 926.949 MHz
Ref Offset 20 dB

10 gevdiv__Ref 20.00 dBm 7.922 dBm

100 ‘

0.00

-10.0

200

0.0

-40.0

500

0.0

700

Center 927.0000 MHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG %STATUS

Test mode : Band edge(Highest frequency)

BE Keysight Spectrum Analyzer - Swept SA @@l@ [ ]
RL | RF [s0q DC | CORREC | [ SENSE:INT] JAANALIGN AUTO/NO RF | 02:56:07 PM Aug 30, 2023
Marker 2 928.237023702 MHz i Avg Type: Log-Pwr TRACE[1]23 4 5 6
PNO: Wide -+~ T1rig: FreeRun Avg|Hold: 200/200 TYPE| M ¥AA A
IFGain:Low Atten: 10 dB DET|F
Mkr2 928.237 0 MHz
Ref Offset 20 dB
10 gevdiy__Ref 20.00 dBm -34.747 dBm
100
0.00
-10.0 -
200
30,0 .
-40.0
50.0 TR L -
-50.0 PR MEmE (X1 g AN R IRA GO 1 iR ¢ .
0.0
Center 928.000 MHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10000 pts)
MSG %STATUS
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Test mode : Band edge hopping(Highest frequency)

BE Keysight Spectrum Analyzer - Swept SA =
RL [ RF [s0e bpc [ corRec | [ SENSE:INT| |A\ALIGN AUTO/NO RF | 02:54:33 PM Aug 30, 2023
Marker 2 928.747074707 MHz l ) Avg Type: Log-Pwr TRACE[172345 6
PNO: Wide -+~ T1rig: FreeRun Avg|Hold: 500/500 TYPE| M ¥AA A
IFGain:Low Atten: 10 dB DET|F
Mkr2 928.747 1 MHz
Ref Offset 20 dB
E%gBJdiv Ref 20.00 dBm -39.858 dBm
100
0.00 i —1
-10.0 E
200 —- H—
-30.0
-40.0
-50.0
0.0 AL i g [ gt
-70.0
Center 928.000 MHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10000 pts)
MSG %STATUS

Test mode: Conducted spurious emission(Highest frequency)

BE Keysight Spectrum Analyzer - Swept SA @@l@
RL | RF [s0q DC | CORREC | [ SENSE:INT] JAANALIGN AUTO/NO RF | 02:52:10 PM Aug 30, 2023
Marker 1 3.741205120512 GHz i Avg Type: Log-Pwr TRACE[1]23 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 50/50 TYPE[MWAAARAARY
IFGain:Low Atten: 10 dB DET|F
Mkr1 3.741 2 GHz
Ref Offset 20 dB
10 gevdiy__Ref 20.00 dBm -53.474 dBm
100
0.00
-10.0 Ei
200
30,0
-40.0
500 ’
0.0
0.0
Start 30 MHz Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 32.66 ms (10000 pts)
MSG %STATUS
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4.3.7.8 Measurement Data_Duty Cycle

Test mode: FHSS

B Keysight Spectrum Analyzer - Swept SA ol =)
RL [ RF [s0e bpc [ corRec | [ SENSE:INT| |A\ALIGN AUTO/NO RF | 01:22:36 PM Aug 29, 2023
Points 10001 Avg Type: Log-Pwr TRACE[: 03456
PNO: Fast —»— Trig: FreeRun TYPE| WA
IFGain:Low Atten: 10 dB DeT|P
Ref Offset 20 dB Mkr1 22.01 Gs
10 dB/div  Ref 20.00 dBm - dBm
Log
100
0.00
-10.0
-20.0
-30.0
-40.0
500 My - | o] - d - L 4 | I - | AR H 1
0.0
-70.0
Center 914.500000 MHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 100.0 ms (10001 pts)
MSG %STATUS
BE Keysight Spectrum Analyzer - Swept SA
RL RF [s0@ DpC [ CORREC SENSE:INT| |A\ALIGN AUTO/NO RF | 01:26:03 PM Aug
ﬂVIarker 6 A 1.69130 ms ‘ Trig Delay-1.532 ms Avg Type: Log-Pwr TRACE
PNO: Fast —+—  1rig: Video TYRE Wi
IFGain:Low Atten: 10 dB DET|P
Ref Offset 20 dB AMkré 1.691 ms
10 dB/dlv_ Ref 20.00 dBm 0.77 dB
Log =
100 Q
0.00
-10.0 -
200
-30.0
-40.0
-50.0 -
-60.0
-70.0
Center 914.500000 MHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 15.33 ms (10001 pts)
[Rlroogrdscl — x  — ]  v ] Fovcron [ Funcronwors -
1 N t 1.5643 ms 8.45 dBm
2 M t (A} 1.681 ms (A) -1.82dB
3 N t 3.724 ms 7.52 dBm
4 A3 t (A} 1.690 ms (A) 0.67 dB
5 N t 11.48 ms 7.09 dBm =
| W8l as t (a) 1.691 ms (A) 0.77 dB
7
8
9
10
11 .
< I v
MSG %STATUS

Note 1:

Duty cycle : (11.767+11.83+10.146) / 100 = 0.337
DCCF(Duty cycle correction factor) : 20*log(Duty cycle) = 20*10og(0.337) = -9.44 dB
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4.3.8 Conducted Emission

4.3.8.1 Regulation

According to §15.207(a), for an intentional radiator that is designed to be connected to the public
utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power
line on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the
limits in the following table, as measured using a 50 yH/50 Q line impedance stabilization
network (LISN).

Compliance with the provisions of this paragraph shall be based on the measurement of the
radio frequency voltage between each power line and ground at the power terminal. The lower
limit applies at the boundary between the frequency ranges.

Conducted Limit
Frequency of emission [dBpV]
[MHZz]
Qausi-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.

According to §15.107(a), for unintentional device, except for Class A digital devices, line
conducted emission limits are the same as the above table.

4.3.8.2 Measurement Procedure

1) The EUT was placed on a wooden table of size, 1 m by 1.5 m, raised 80 cm in which is
located 40 cm away from the vertical wall and 1.5 m away from the side wall of the shielded
room.

2) Each current-carrying conductor of the EUT power cord was individually connected through
a 50 Q/50 pH LISN, which is an input transducer to a Spectrum Analyzer or an EMI/Field
Intensity Meter, to the input power source.

3) Exploratory measurements were made to identify the frequency of the emission that had the
highest amplitude relative to the limit by operating the EUT in a range of typical modes of
operation, cable position, and with a typical system equipment configuration and arrangement.
Based on the exploratory tests of the EUT, the one EUT cable configuration and arrangement
and mode of operation that had produced the emission with the highest amplitude relative to the
limit was selected for the final measurement.

4) The final test on all current-carrying conductors of all of the power cords to the equipment
that comprises the EUT (but not the cords associated with other non-EUT equipment is the
system) was then performed over the frequency range of 0.15 MHz to 30 MHz.

5) The measurements were made with the detector set to PEAK amplitude within a bandwidth
of 10 kHz or to QUASIPEAK and AVERAGE within a bandwidth of 9 kHz. The EUT was in
transmitting mode during the measurements.

4.3.8.3 Result

Comply (Measurement data : Refer to the next page)
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4.3.8.4 Measurement Data

Test mode : FHSS(Worst case : Lowest frequency)

100 —— Limit1{(QP)
90
— Limit2(CAV)
80
s 0r —— N () (PK)
a 60  E— — N (-) (cAav)
a — -
5, — - X4 N() (QP/CAY)
w T
@ =0 ——— L1(+) (PK)
5 L1 (+) (CAV)
= 40
z X4 1 (+) (QP/CAV)
[T
@ 30 —— (PK)
' (cav)
20
>r< J.P (QP/CAV)
10 —— (PK)
0 (cav)
2M .3M .,5M .7M 1M 2M  3M 5M 7M 10M 20M A (Qp/cav)
-15M Frequency [Hz] 30M
NO FREQ READING C.FACTOR RESULT LIMIT MARGIN PHASE
QP CAv QP CAV oF CAV oF CAV
[MHz] [dBuv] [dBuv] [dB] [dBuV] [dBuV] [dBu¥V] [dBuV] [dBuv] [dBuV]
1 0.37376 25.6 20.3 20.1 45.7 40.5 S8.4 48 .4 1z2.7 7.9 L1 (+)
2 1.67263 15.6 6.8 20.0 35.6 26.8 S6.0 46.0 20.4 19.2 L1 (+)
3 11.374%6 1l6.59 0.4 20.3 37.2 Z2e.7 e0.0 S0.0 22.8 23.3 Ll (+)
4 0.37408 24.7 23.3 20.1 44.8 43.4 58.4 4B8.4 13.6 5.0 N (-)
5 1.706%% 13.8 T.6 20.1 33.9 27.6 56.0 46.0 22.1 18.4 N (-)
6 11.38030 11.5 2.3 20.3 31.8 22.6 60.0 50.0 28.2 27.4 N (-)
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APPENDIX |

TEST EQUIPMENT USED FOR TESTS
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To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment.

Copyright © 2023, Lab-T, Inc.

. . Cal. Date Next Cal.Date
Equipment Manufacturer Model Serial No. (yy.mm.dd) (yy.mm.dd)
PXA Signal Analyzer KEYSIGHT N9030A MY54410264 2023-01-09 2024-01-09
ATTENUATOR INMET 26A-20 TRO11 2022-10-11 2023-10-11
Dynamic Measurement HP 66332A US37471465 2023-01-10 2024-01-10
DC Source

Digital MultiMeter HP 34401A US36025428 2023-01-10 2024-01-10

Signal Generator ROHDE&SCHWARZ SMB100A 178384 2022-10-11 2023-10-11

EMI Test Receiver ROHDE&SCHWARZ ESU40 100445 2023-09-05 2024-09-05

BiLog Antenna Schwarzbeck VULB9168 00821 2023-03-29 2024-03-29
ATTENUATOR JFW 50F-006 6 dB-3 2023-04-13 2024-04-13
Preamplifier TSJ MLA-1 02"701 -b01- 1870367 2023-04-13 2024-04-13
Antenna Mast(10 m) TOKIN 5977 - - -
Antenna Mast(10 m) Innco MA4640-XPET- 578 - -
0800

Controller(10 m) TOKIN 5909L 141909L-1 - -

Controller(10 m) Innco C0O3000 40040217 - -

Turn Table(10 m) TOKIN 5983-1.5 - - -
Active Loop H-Field ETS 6502 00150598 2023-06-27 2025-06-27
Double Ridege Horn ETS 3117 00168719 2023-08-10 2024-08-10

Antenna
PREAMPLIFIER Agilent 8449B 3008A02110 2023-01-09 2024-01-09
. ) Wainwright Instruments WHK10-1290-
High pass filter GmbH 1500-10000-60SS 1 2023-08-16 2024-08-16

EMI Test Receiver ROHDE&SCHWARZ ESR7 101440 2023-09-05 2024-09-05

LISN ROHDE&SCHWARZ ENV216 101883 2023-04-12 2024-04-12
Pulse Limiter Schwarzbeck VTSD 9561-F 00189 2023-04-12 2024-04-12
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