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TEST RESULT

Applicant’s Name................. . Frontrow Calypso,LLC
Address .......ccceeeiiiiiei, : 1690 Corporate Circle Petaluma CA94954 USA
Manufacturer's Name........... : Frontrow Calypso,LLC
Address ......oveeeiiiiiei, : 1690 Corporate Circle Petaluma CA94954 USA

Product Description

Product Name.........ccccccce.... . Gyuto

Brand Name .........ccccccernnnns . frontrow™

Model Name ...........cccceeeeennee. :  2000-00062

Series Model..........ccccvveiinnnns . N/A

Test Standards ..................... . Title 47 of the CFR, Part 15. Subpart D
Test procedure..............ccc......... ANSI C63.17-2020

This device described above has been tested by STS and the test results show that the equipment under
test (EUT) is in compliance with the FCC requirements. And it is applicable only to the tested sample
identified in the report.

The test results presented in this report relate only to the object tested. This report shall not be repro-
duced, except in full, without the written approval of the Shenzhen STS Test Services Co., Ltd.
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SUMMARY OF TEST RESULTS
Test procedures according to the technical standards:

The following tests were conducted on a sample of the equipment for the purpose of demonstrating com-

pliance with Part 15 Subpart D.

Requirement FCC Part Test Procedure Result
Emission .
Bandwidth 15.323 (a) 6.1.3 Compliant
Labeling 15.19(a)(3) - Compliant
Requirements ’
Conducted .
Emissions 15.315 & 15.207 ANSI C63.4 Compliant
R An_tenna 15.317 & 15.203 Declaration Compliant
equirements
Use digital 15.319 (b) 6.1.4 Compliant
modulation
Peak transmit 15.319 (c) 6.1.2 Compliant
power
Power spectral 15.319 (d) 6.1.5 Compliant
density
Power
adjustment for an- 15.319 (e) 43.1 Compliant
tenna gain
Automatically dis-
continue transmis- 15.319 (f) -- Compliant
sion
Spurious
emissions 15.323 (d) (1) & 15.323 (d) 6.1.6 Compliant
(2)
conducted
Compliant
(The test data

15.319 (i) & 1.1307(h),

RF Exposure 2.1091 and 2.1093

ANSI/IEEE C95.1 | please refer to
RF exposure

report)
Monitoring time 15.323 (c)(1) 7.34 Compliant
planiorrg thresh- 15.323 (¢)(2) 7.3 Compliant
Duration of 15.323 (c)(3) 8.2.2 Compliant
transmission
System
acknowledgment 15.323(c)(4) 821 Compliant
test
Channel
confirmation,
Power accuracy, 15.323 (c)(5) 7.3.3&7.34 Compliant
Segment
occupancy
Random waiting 15.323 (c)(6) 8.1.3 Not Applicable
Monitoring 15.323 (c)(7) 7.4 Compliant

bandwidth
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Monitoring .
reaction time 15.323 (¢c)(1) 7.5 Compliant
Monitoring .
antenna 15.323 (c)(8) 4 Compliant
Monitoring thresh-
old 15.323 (¢)(9) 4 Compliant
relaxation
Duplex .
connections 15.323 (c)(10) 8.3 Not Applicable
Alternate
monitoring 15.323 (c)(11) 8.4 Not Applicable
interval
Fair access 15.323 (c)(12) Declaration Not Applicable
Frame period 15.323 (e) 6.2.2&6.2.3 Compliant
Frequency .
stability 15.323 (f) 6.2.1 Compliant
. 15.319 (g), 15.309 (b) &
BR;?cliatEegis%lijér?; FCC Part 15 Subpart B, -- Compliant
15.109 and 15.209
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1 INTRODUCTION

1.1 TEST FACTORY

SHENZHEN STS TEST SERVICES CO., LTD
Add. : 101, Building B, Zhuoke Science Park, N0.190 Chongqging Road, ZhanChengShequ, Fuhai

Sub-District, Bao’an District, Shenzhen, Guang Dong, China
FCC test Firm Registration Number: 625569

IC test Firm Registration Number: 12108A

A2LA Certificate No.: 4338.01

1.2 MEASUREMENT UNCERTAINTY

The reported uncertainty of measurement y + U, where expended uncertainty U is based on a stand-
ard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of approximately
95 %.

No. Item Uncertainty
1 RF output power, conducted +0.755dB
2 Unwanted Emissions, conducted +2.874dB
3 All emissions, radiated 30-1GHz +3.80dB
4 All emissions, radiated 1G-6GHz +4.18dB
5 All emissions, radiated>6G +4.90dB
6 Conducted Emission (9KHz-150KHz) +5.24dB
7 Conducted Emission (150KHz-30MHz) +2.19dB
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2 PRODUCT INFORMATION
Product Name/PMN Gyuto
Brand Name frontrow™
Model Name/HVIN 2000-00062
Series Model N/A
Product Differences N/A
Hardware version number 0.2.0.8
Software version /FVIN 0.2.0.8
EUT Frequency Ranges 1921.536-1928.448MHz
Type of Modulations GFSK
Packet type PP32Z
Number of Channels 5 CH. Please see Note 2.
Antenna Type PCB
Antenna Gain -3.5dBi
Rating Input: DC 48V from POE Adapter
Extreme Temp. Tolerance: 0°C to 45°C
Note: 1. Antenna 1 and Antenna 2 cannot transmit simultaneously.
2. Channel list:
Channel Fr?&li'ezr)]cy Channel Fr?&llj_'ezr)\cy Channel Fr?&l;ezr;cy
04 1921.536 03 1923.264 02 1924.992
01 1926.720 00 1928.448 -- --
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3 TEST CONFIGURATION OF EQUIPMENT UNDER TEST
3.1 DESCRIPTION OF NECESSARY ACCESSORIES AND SUPPORT UNITS
The EUT has been tested as an independent unit together with other necessary accessories or

support units. The following support units or accessories were used to form a representative test
configuration during the tests.

Necessary accessories

ltem Equipment Mfr/Brand Model/Type No. Length | Note

N/A N/A N/A N/A N/A N/A

Support units

Item Equipment Mfr/Brand Model/Type No. Length | Note
N/A N/A N/A N/A N/A N/A
Note:

(1) For detachable type 1/0 cable should be specified the length in cm in TLengtha column.
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3.2 SYSTEM TEST CONFIGURATION

Figure 1:
Specturm
b < EUT
Analyzer
Figure 2:
Spectrum
Analyzer

‘ Multiport

Multfhannel Combiner/splitter

Interference Network
Generator

Shielded Enclosure
Shielded Enclosure

-------------------

Companion

Device EUT

: u Shielded Coaxial :
' Cable -D_.

-----------------

-------------------
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RF Radiation Test Equipment

. . Manufac- . Last Cali- Calibrated
Kind of Equipment . Type No. Serial No. bration Until
Temperature & Humidity SW-108 SuWei N/A 2024.03.15 2025.03.14
Jureless %%Tg"e‘i”'cat'ons R&S CMW 500 117239 2023.09.26 | 2024.09.25
Pre-Amplifier(0.1M-3GHz) EM EM330 060665 2024.02.23 2025.02.22
Pre-Amplifier (1G-18GHz) SKET Olé'z'gé: 4o | SK2018080901 | 2023.09.26 | 2024.09.25
Positioning Controller MF MF-7802 MF-780208587 N/A N/A
Signal Analyzer R&S FSV 40-N 101823 2023.09.26 2024.09.25
Switch Control Box N/A N/A N/A N/A N/A
. BALUN
Filter Box Technology SU319E BL-SZ1530051 N/A N/A
Video Controller SKET FCS C-3 N/A N/A N/A
Bilog Antenna TESEQ CBL6111D 34678 2022.09.30 2024.09.29
SCHWARZ- BBHA
Horn Antenna BECK 9120D 02014 2023.09.24 2025.09.23
Antenna Mast MF MFA-440H N/A N/A N/A
Turn Table MF N/A N/A N/A N/A
KDF-
AC Power Source APC 11010G F214050035 N/A N/A
DC Power Supply Zhaoxin RXN 605D | 20R605D11010081 N/A N/A
EMC Test
Test SW Software 15.2.0.339
Conduction Test equipment
Kind of Equipment Manufac- Type No. Serial No. Last pallbra— Callbrqted
turer tion until
Test Receiver R&S ESCI 101427 2023.09.25 2024.09.24
LISN R&S ENV216 101242 2023.09.25 2024.09.24
LISN EMCO 3810/2NM 23625 2023.09.25 2024.09.24
Temperature & Humidity SW-108 SuWei N/A 2024.03.15 2025.03.14
RF Connected Test Equipment
, . Manufac- . Last Cali- Calibrated
Kind of Equipment turer Type No. Serial No. bration Until
Temperature & Humidity SW-108 SuWei N/A 2024.03.15 2025.03.14
RF Test Platform For DECT RTX RT);éOlZ 1138-6122 2024.02.23 2025.02.22
Signal Generator Agilent N5182A MY46240556 2023.09.26 2024.09.25
Signal Analyzer Agilent N9020A MY52440124 2024.02.23 2025.02.22
Temperature & Humidity | g0 tast AGSO0L 171200018 2024.02.23 | 2025.02.22
Test Chamber
Programma%'g Power Sup- Agilent E3642A MY40002025 2023.09.26 | 2024.09.25
Attenuator HP 8494B DC-18G 2024.02.29 2025.02.28
KDF-
AC Power Source APC 11010G F214050035 N/A N/A
Test SW RTX2012 RTX20xx v0.9.61 A

Equipment with a calibration date of “NCR” shown in this list was not used to make direct calibrated measurements.
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5 TEST ITEMS
5.1 ANTENNA REQUIREMENT

TEST OVERVIEW

§ 15.203: An intentional radiator shall be designed to ensure that no antenna other than that fur-
nished 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 elec-
trical connector is prohibited.

The structure and application of the EUT were analyzed to determine compliance with Section
15.203 of the Rules. Section 15.203 states that the subject device must meet at least one of the
following criteria:

a.) Antenna must be permanently attached to the unit.

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

c.) Unit must be professionally installed. Installer shall be responsible for verifying that the correct
antenna is employed with the unit.

TEST RESULT

The EUT as tested is compliant the criteria of 815.203. The antenna is permanently attached to the
unit.

5.2 MODULATION TECHNIQUES
TEST REQUIREMENT

All transmissions must use only digital modulation techniques.

TEST PROCEDURES

Attestation of manufacturer supported by reference to relevant DECT specifications.

ATTESTATION

This device is compliant with the DECT standards described in European Standards EN 300 175-2
and EN 300 175-3. DECT transmissions are MC/TDMA/TDD (Multi carrier / Time Division Multiple Ac-
cess / Time Division Duplex) using Digital GFSK modulation. For further details see operational de-
scription or relevant portions of the DECT standards.

TEST RESULTS
The EUT as tested is compliant the criteria of §15.319(b).
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5.3 EMISSION BANDWIDTH

TEST OVERVIEW
§ 15.323(a): For purposes of this subpart the emission bandwidth shall be determined by measuring the

width of the signal between two points, one below the carrier center frequency and one above the car-
rier center frequency, that are 26 dB down relative to the maximum level of the modulated carrier. Com-
pliance with the emissions limits is based on the use of measurement instrumentation employing a peak
detector function with an instrument resolutions bandwidth approximately equal to 1.0 percent of the

emission bandwidth of the device under measurement.

TEST PROCEDURE
Operation shall be contained within the 1920-1930 MHz band. The emission bandwidth shall be

less than 2.5 MHz. The power level shall be as specified in §15.319(c), but in no event shall the
emission bandwidth be less than 50 kHz.

TEST SETUP
The test setup is shown in section 3.2 figure 1.
TEST RESULTS
The Eut was compliant with this requirement.
Channel Left frequency Right frequency | 26dB BW(MHZz) Limit
Low 1920.909 1922.148 1.239
Mi 1924.371 1925.607 1.2
.Id 924 925.60 30 50KHz~2.5MHz
High 1927.824 1929.060 1.236
AVG \ \ 1.237
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Plot 1. Emission Bandwidth, Channel 4 @ 1921.536 MHz

. Keysight Spectrum Analyzer - Swept SA ‘i"i‘@__
L | RF [s00 ac | | | SENSE:NT] [ ALIGN AUTO | 08:57:39 AM May 24, 2024
Center Freq 1.921536000 GHz b i Avg Type: Log-Pwr TRACEII[ 2345 6
PNO: Wide 50 Trig: Free Run TYPE( M Y
IFGain:Low #Atten: 30dB DET|P NNNNN
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2 N 1 f 1.920 909 GHz -9.37 dBm
3 N 1 f 1922 148 GHz -8.74 dBm
4
5 E
6
7
8
9
10 il
11 )
o i ]
MSG ISTATUS
Plot 2. Emission Bandwidth, Channel 2 @ 1924.992 MHz |
o Keysight Spectrum Analyzer - Swept SA \iﬂi/@
L | RF [soe  ac | | | sense:anT] [ ALIGN AUTO | 08:52:15 AM May 24, 2024
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T T Y T
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Center 1.924992 GHz Span 3.000 MHz
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|—_
N 1 f 1.924 992 GHz 18.04 dBm
2 N 1 f 1.924 371 GHz -8.18 dBm
i N 1 f 1.925 607 GHz -8.43dBm
5 E
6
7
8
9
10 il
11 -
< i 0
MSG ISTATUS
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Plot 3. Emission Bandwidth, Channel O @ 1928.448 MHz

p—
. Keysight Spectrum Analyzer - Swept SA =[-8l
L | RF [s00 ac | | SENSE:INT| ALIGN AUTO | 08:47:19 AM May 24, 2024
Center Freq 1.928448000 GHz b i Avg Type: Log-Pwr TRACE] [
PNO: Wide G0 1rig: FreeRun TYPE| M ARAAA:
IFGain:Low #Atten: 30dB DET|

Mkr1 1.928 448 GHZ

10 dBidiv__ Ref 24.50 dBm 17.80 dBm
fiLog '1
145 f y
N L., n .
VAN % Vil NN AN .
es i r Y LN A
255 \"'ﬂv\mﬂ me’ﬁ"! lﬁﬂww P n/‘/ \
35 ! Y \\’\
AV Vi, |
-455
555
-B5.5
Center 1.928448 GHz Span 3.000 MHz
Res BW 12 kHz #VBW 36 kHz Sweep 19.93 ms (1001 pts)
| [wlmoodrrelscll _ x v [ __FUNCTION [ FUNCTIONWIDTH]
N 1 f 1.928 448 GHz 17.80 dBm
2 N 1 f 1.927 824 GHz -8.67 dBm
3N 1 f 1.929 060 GHz 8.28dBm
4
5 E
6
7
8
9
10 I
11 L

< i T 5

MSG STATUS
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5.4 PEAK TRANSMIT POWER
TEST OVERVIEW

815.319(c)&RSS 213(5.6): The peak transmit power shall not exceed 100 microwatts multiplied by the

square root of the emission bandwidth in hertz. Peak transmit power must be measured over any interval
of continuous transmission using instrumentation calibrated in terms of an rms equivalent voltage. The
measurement results shall be properly adjusted for any instrument limitations, such as detector response
times, limited resolution bandwidth capability when compared to the emission bandwidth, sensitivity, etc.,
SO as to obtain a true peak measurement for the emission in question over the full bandwidth of the

channel.
TEST PROCEDURE
Testing to ANSI C63.17-2020 Clause 6.1.2, which provides the test methodology for this provision. The

EUT is controlled from a personal computer and set into continuous transmission mode.

TEST SETUP
The test setup is shown in section 3.2 figure 1.
TEST RESULTS
Frequenc Measured Peak
Carrier Channel quency Output Power Limit uW) | Limit (dBm)
(MH2)
(dBm)
Low 1921.536 18.96 111310 20.47
Mid 1924.992 18.94 111176 20.46
High 1928.448 18.89 111176 20.46
EBWLnO(;’I":Cha”' 1239000 Hz
EBW'\r’]'gLCha”' 1236000 Hz
EBWngh_Chan- 1236000 Hy
nel=
Note:Peak Transmitter Power Limit=100 ( EBW ) 1/2uwW
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Channel 4, 1921.536 MHz
——|
. Keysight Spectrum Analyzer - Swept SA ===
RL | RF [s00 ac | | | SENSE:NT] [ ALIGN AUTO | 08:03:15 AM May 28, 2024
Center Freq 1.921536000 GHz Trig Delay-100.0 ps Avg Type: Log-Pwr TRACE[[[2 345 6
PNO: Fast 5D Trig: Video TYPE|W =
IFGain:Low #Atten: 36 dB DET|P N N
Mkr1 99.20 ps
Ref Offset 6 dB
jodeidiv__Ref 32,00 dBm 18.96 dBm
1
220
 — 8
120
2m TRISTwE
800
-18.0
280
480
8.0
Center 1.921536000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 800.0 ps (1001 pts)
MSG |E-TATUS|

Channel 2, 1924.992 MHz
|m Keyeght Spectrum Anslyzer - Swept S o e )
RL | RF [soe  ac | | sense:anT] [ ALIGN AUTO | 09:05:16 AM May 29, 2024
ICenter Freq 1.924992000 GHz | Trig Delay-100.0 us Avg Type: Log-Pwr TRACE 3456
PNO: Fast 0  1rig:Video TYPE[ W
IFGain:Low #Atten: 36 dB DET|P
Mkr1 99.20 ps
Ref Dffset 6 dB
1o deiciv__Ref 32.00 dBm 18.94 dBm
220 Q1
120 W
200 TRIGLVL]
-8.00
-18.0
260
BB'UIJI‘H rl h | ” n
-48.0
-56.0
Center 1.924992000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 800.0 ps (1001 pts)
MSG |STATUS|
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Channel 0, 1928.448 MHz

. Keysight Spectrum Analyzer - Swept SA ===
RL | RF [s00 ac | | | SENSE:NT] [ ALIGN AUTO | 08:56:59 AM May 28, 2024
Trig Delay-100.0 ps. Avg Type: Log-Pwr TRACE 3

Center Freq 1.928448000 GHz 19 08
PNO: Fast 0 1rig: Video
IFGain:Low #Atten: 36 dB

Ref Offset 6 dB

EngB!div Ref 32.00 dBm

6
TYPE[W A
DeET|P N N

Mkr1 99.20 ps
18.89 dBm

20 .1

200

TRIGEWE

-8.00

-16.0

-450

-56.0

Center 1.928448000 GHz
Res BW 3.0 MHz #YBW 3.0 MHz

Sweep 800.0 ps (1001 pts)

Span 0 Hz

MSG |E-TATUS |




Page 19 of 61 Report No.: STS2404146W01

5.5 POWER SPECTRAL DENSITY
TEST OVERVIEW

815.319(d): Power spectral density shall not exceed 3 milliwatts in any 3 kHz bandwidth as measured

with a spectrum analyzer having a resolution bandwidth of 3 kHz.

TEST PROCEDURE

Testing to ANSI C63.17-2020 Clause 6.1.5, which provides the test methodology for this provision.

TEST SETUP
The test setup is shown in section 3.2 figure 1.
TEST RESULTS
Measured Peak
; Frequency E 4 L
Carrier Channel (MH2) Power Spectral Limit(mw) Limit(dBm)
z
Density (dBm)
Low 1921.536 2.00
Mid 1924.992 1.81 3 4.77
High 1928.448 1.55




b

M~ r—
7

Page 20 of 61

Report No.: STS2404146W01

Channel 4, 1921.536 MHz

Spectrum
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Channel 0, 1928.448 MHz

Spectrum l::vn

Ref Level 26.00 dBm Offset 6,00 dB & RBW 3 kHz
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5.6 POWER ADJUSTMENT FOR ANTENNA GAIN
TEST OVERVIEW

815.319(e): The peak transmit power shall be reduced by the amount in decibels that the maximum di-

rectional gain of the antenna exceeds 3 dBi.

TEST PROCEDURE
Testing to ANSI C63.17-2020 Clause 4.3.1, which provides the test methodology for this provision.

TEST RESULT
Equipment Employs a -3.5 dBi Antenna. Max output power allowed with this gain by the EUT is

18.96dBm. The Max output power does not need to be reduced.

The Output Power complies with the Power Adjustment for Antenna Gain requirements of §15.319(e).
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5.7 AUTOMATICALLY DISCONTINUE TRANSMISSION

OVERVIEW

815.319(f): The device shall automatically discontinue transmission in case of either absence of infor-
mation to transmit or operational failure. These provisions are not intended to preclude transmission of
control and signaling information or use of repetitive codes used by certain digital technologies to com-
plete frame or burst intervals.

TEST RESULTS
Test Reaction of Result
EUT

1 Remove Power from Companion Device A Pass
2 Switch off the companion device A Pass
3 Terminate call at the companion device NA1l Pass
4 Switch off the EUT NA2 Pass
5 Terminate call at the EUT NA3 Pass

A - Connection was terminated and transmission ceased.

B - Connection was terminated but the EUT transmits control or signaling information.

C - Connection was terminated but the companion device transmits control or signaling information.
NA 1 - Companion Device does not have an on/off switch for terminate call.

NA 2 - EUT does not have an on/off switch.

NA 3 — EUT does not have a switch for terminate call.
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5.8 SYSTEM ACKNOWLEDGE-MENT TEST

TEST OVERVIEW
§ 15.323(c)(4): Once access to specific combined time and spectrum windows is obtained an acknowl-

edgment from a system participant must be received by the initiating transmitter within one second or
transmission must cease. Periodic acknowledgments must be received at least every 30 seconds or

transmission must cease. Channels used exclusively for control and signaling information may transmit

continuously for 30 seconds without receiving an acknowledgment, at which time the access criteria must

be repeated.

TEST PROCEDURE
Measurement method according to ANSI C63.17 2020 clause 8.2.1
During testing initial transmission without acknowledgement, the signal from the EUT to the companion

device is blocked by the circulator.
The test of the transmission time after loss of acknowledgements is performed by cutting off the signal

from the companion device by a RF switch and measuring the time until the EUT stops transmitting.

TEST SETUP
The test setup is shown in section 3.2 figure 2.

TEST RESULTS

Time taken Limit
Tegh (second) (second) Resyit
Initial Connection acknowledgement 0.65 1 Pass
Change of access criteria for control N/A 30 N/A
information
Transmission cease time after loss of 4.94 30 Pass
acknowledgement
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5.9 MONITORING THRESHOLD

TEST OVERVIEW
815.323 (c)(2). The monitoring threshold must not be more than 30 dB above the thermal noise

power for a bandwidth equivalent to the emission bandwidth used by the device.
815.323 (c)(9). Devices that have a power output lower than the maximum permitted under this sub-
part may increase their monitoring detection threshold by one decibel for each one decibel that the

transmitter power is below the maximum permitted.

TEST PROCEDURE
Testing to ANSI C63.17-2020 Clause 7.3, which provides the test methodology for this provision. The

Clause states that the lower threshold is for devices that do not use the LIC procedure. The equation

for the lower monitoring threshold is given in ANSI C63.17 Clause 4.3.4.

TEST SETUP
The test setup is shown in section 3.2 figure 2.

TEST RESULTS

Upper Threshold
B 1237000 Hz
Mu 50 dB
Peut 18.89 dBm
TU -61.504 dBm
Lower Threshold
B 1237000 Hz
MiI 30 dB
Peut 18.96 dBm
TL -81.574 dBm

ATTESTATION
The sensor will go into hibernation after a few minutes. It is not possible to keep a connection running

very long. Therefore, this requirement is not applicable.
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5.10 DURATION OF TRANSMISSION

TEST OVERVIEW
815.323 (c)(3) If no signal above the threshold level is detected, transmission may commence and

continue with the same emission bandwidth in the monitored time and spectrum windows without

further monitoring. However, occupation of the same combined time and spectrum windows by a

device or group of cooperating devices continuously over a period of time longer than 8 hours is not

permitted without repeating the access criteria.

TEST PROCEDURE
Testing to ANSI C63.17-2020 Clause 4, which provides the test methodology for this provision. A com-

munication link is established between BS and MS in a conducted mode and in a room without other
US DECT devices to prevent influence from other transmissions. According to FCC Part 15.323(c)(3),
the access criteria have to be verified at least every 8 hours. The following test is performed:

TEST SETUP
The test setup is shown in section 3.2 figure 2.

TEST RESULT

Test ref. to ANSI C63.17:2013
clause 8.2.2

Observation result(H) Limit(H) Verdict

Transmission duration on same time
0.2800 8 Pass

and frequency window

RL | RF [s0a ac | | | SENsE:INT] [ ALIGN AUTO | 12:51:54 PM May 24, 2024
Center Freq 1.924992000 GHz i Avg Type: Log-Pwr TRACE[1[Z3 45 6
PNO: Fast —+— 1rig: FreeRun TYPE| \;v

IFGain:Low Atten: 40 dB DET|

p—
EKEys\'gMSpEEtrumAnaNzErrSprtSA = =

1Ltfl"r‘151div Ref 30.00 dBm

200

10.0

0.0o

Span 0 Hz

Center 1.924992000 GHz
Sweep 1.500 ks (1001 pts)

Res BW 3.0 MHz VEW 3.0 MHz

MSG

STATUS
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5.11 SELECTED CHANNEL CONFIRMATION, POWER ACCURACY, SEGMENT OCCUPANCY
TEST OVERVIEW

815.323 (c)(5) If access to spectrum is not available as determined by the above, and a minimum of

40 duplex system access channels are defined for the system, the time and spectrum windows with
the lowest power level below a monitoring threshold of 50 dB above the thermal noise power deter-
mined for the emission bandwidth may be accessed. A device utilizing the provisions of this paragraph
must have monitored all access channels defined for its system within the last 10 seconds and must
verify, within the 20 milliseconds (40 milliseconds for devices designed to use a 20 milliseconds frame
period) immediately preceding actual channel access that the detected power of the selected time
and spectrum windows is no higher than the previously detected value. The power measurement res-
olution for this comparison must be accurate to within 6 dB. No device or group of co-operating de-
vices located within 1 meter of each other shall during any frame period occupy more than 6 MHz of
aggregate bandwidth, or alternatively, more than one third of the time and spectrum windows defined
by the system.

TEST PROCEDURE
Testing to ANSI C63.17-2020 Clause 7.3.2. & 7.3.3, which provides the test methodology for this pro-
vision. The current product offers 12 duplex channels per frequency channel and therefore 12x5=60

duplex channels in total. Hence Part §15.323(c)(5) applies. The equation for the upper monitoring
threshold is given in ANSI C63.17 Clause 4.3.3. Max measured interference level (dBm) = -85.02

dBm

TEST SETUP
The test setup is shown in section 3.2 figure 2.

MONITORING LIMIT THRESHOLD
The EUT’s monitoring limit threshold power at the monitoring antenna terminals shall be less than a

maximum, shown in Equation (3):
Ti=(-174+10logB+M+Pyax-Peut)dBm
M. is a level specified by the manufacturer and is the maximum amount in decibels by which the limit-
ing threshold may exceed thermal noise for an EUT transmitting the maximum allowed power.
Calculation of monitoring threshold limits for isochroous devices:
Lower threshold: T =-174+10log10B+M +Pmax-Peut (dBmM)
Where: B= Emission bandwidth (Hz)
M.= dB the threshold may exceed thermal noise (30 for Ty)
Pmax=5L0g10B-10(dBm)
Peur=Transmitted power (dBm)
Monitor Threshold B(Hz) ML(dB) PMAX(dBm) | PEUT(dBm) | Threshold(dBm)
Lower threshold 1237000 30 20.462 18.96 -81.574

Note: 1.The upper threshold is applicable as the EUT utilizes more than 20duplex system channels
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TEST RESULTS
1) LIC procedure test:

Interference (Refer to ANSI C63.17 clause 7.3.3) Reaction fo EUT Results

a) Apply the interference on f1 at level T.+Uu+7dB and the
interference on f. at level T.+Uw. Initiate transmission and EUT transmits on 2 Pass
verify the transmission only on f..Repeat 5 times.

b) Apply the interference on f; at level T .+Uy and the inter-
ference on f; at level T.+Uun+7dB. Initiate transmission and | EUT transmits on f1 Pass
verify the transmission only on fi.Repeat 5 times.

c) Apply the interference on f; at level T.+Uu+1dB and the
interference on f; at level T.+Un-6dB. Initiate transmission EUT transmits on f2 Pass
and verify the transmission only on f,.Repeat 5 times.

d) Apply the interference on f; at level T.+Uw-6dB and the
interference on f; at level T +Uu+1dB. Initiate transmission | EUT transmits on f1 Pass
and verify the transmission only on f,.Repeat 5 times.

2) Selected channel confirmation:

Interference (Refer to ANSI C63.17 clause 7.3.4) Reaction fo EUT Results

a) Apply the interference on f; at level T.+Uw and no inter-
ference on f. Initiate transmission and verify the transmis- EUT transmits on 2 Pass
sion only on f,.Then terminate it.

b) Apply the interference on f; at level T.+Uw and immedi-
ately remove all interference from f;. The EUT should im-
mediately attempt transmission fi(but at least 20ms after EUT transmits on f1 Pass
the interference on f; is applied), verify the transmission
only on fi.
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5.12 RANDOM WAITING

TEST CRITERIA

815.323 (c)(6) ) if the selected combined time and spectrum windows are unavailable, the device may
either monitor and select different windows or seek to use the same windows after waiting an amount
of time, randomly chosen from a uniform random distribution between 10 and 150 milliseconds, com-
mencing when the channel becomes available.

TEST PROCEDURE
Testing to ANSI C63.17-2020 Clause 8.1.3, which provides the test methodology for this provision.

ATTESTATION
The Manufacturer declared that this provision is not utilized by the EUT.
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5.13 MONITORING REQUIREMENTS
TEST CRITERIA

815.323 (c)(7) The monitoring system bandwidth must be equal to or greater than the emission band-

width of the intended transmission and have a maximum reaction time less than 50xSQRT(1.25/
emission bandwidth in MHz) microseconds for signals at the applicable threshold level but shall not
be required to be less than 50 microseconds. If a signal is detected that is 6 dB or more above the ap-
plicable threshold level, the maximum reaction time shall be 35xSQRT (1.25/emission bandwidth in
MHz) microseconds but shall not be required to be less than 35 microseconds.

TEST PROCEDURE
Measurement method according to ANXI C63.17 2020 clause 7.5
a) Restrict the EUT to a single transmit carrier frequency f1, and verify that the EUT can establish a

connection with no interference applied on f1.

b) Apply time-synchronized, pulsed interference on f1 at the pulsed level TL+UM, veify that the EUT
does not establish a connection when the width of the interference pulse exceeds the largest of
50us and 50 V1.25 / B ys,where B is the emission bandwidth of the EUT in megahertz.

c) With the channel interference level 6dB above TL+UM, verify that the EUT does not eatablish a
connection when the width of the interference pulse exceeds the largest of 35us and 35v1.25/Bys,
where B is the emission bandwidth of the EUT in megahertz.

Test pulse width Equation(us) B(bandwidth)(MHZz) Pulse width(us) Limit(Largest)(us)

50(1.25/B)2 1.237 50.262 50
35(1.25/B)"2 1.237 35.183 35
TEST SETUP

The test setup is shown in section 3.2 figure 2.

TEST RESULTS
1) Monitoring Bandwidth:

The antenna of the EUT used for monitoring is the same interior antenna that used for transmission, so
the monitorting system bandwidth is equall to the emission bandwidth of the intended transmission.

2) Reaction Time Test:

No. Interference Pulse width(us) Reaction of EUT | Observing time(us) Result

1 50us with level T +Un No transmission 50 Pass

2 35us with level T .+Uy +6dB No transmission 35 Pass
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5.14 MONITORING ANTENNA

TEST CRITERI

§15.323 (c)(8) Transmission is intended to occupy. The following criteria must be met: (8) The monitor-
ing system shall use the same antenna used for transmission, or an antenna that yields equivalent
reception at that location.

TEST PROCEDURE
Testing to ANSI C63.17-2020 Clause 4, which provides the test methodology for this provision.

ATTESTATION
The EUT uses the same antennas for transmission and reception as for monitoring

5.15 DUPLEX CONNECTIONS

TEST CRITERIA

815.323 (¢)(10) An initiating device may attempt to establish a duplex connection bymonitoring both its
intended transmit and receive time and spectrum windows. If both the intended transmit and receive
time and spectrum windows meet the access criteria, then the initiating device can initiate a transmis-
sion in the intended transmit time and spectrum window. If the power detected by the responding device
can be decoded as a duplex connection signal from the initiating device, then the responding device
may immediately begin transmitting on the receive time and spectrum window monitored by the initiating
device.

TEST PROCEDURE
Testing to ANSI C63.17-2020 Clause 8.3, which provides the test methodology for this provision. The
MS is the initiating device and the BS is the companion device.

TEST RESULTS
The Manufacturer declares that this provision is not utilized by the EUT.
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5.16 ALTERNATIVE MONITORING INTERVAL FOR CO-LOCATED DEVICES

TEST CRITERIA

§15.323 (c)(11) an initiating device that is prevented from monitoring during its intended transmit win-
dow due to monitoring system blocking from the transmissions of a co-located (within one meter) trans-
mitter of the same system, may monitor the portions of the time and spectrum windows in which they
intend to receive over a period of at least 10 milliseconds. The Monitored time and spectrum window
must total at least 50 percent of the 10 millisecond frame interval and the monitored spectrum must be
within the 1.25 mhz frequency channel(s) already occupied by that device or co-located co-operating
devices. If the access criteria is met for the intended receive time and spectrum window under the above
conditions, then transmission in The intended transmit window by the initiating device may commence.

TEST PROCEDURE
Testing to ANSI C63.17-2020 Clause 8.4, which provides the test methodology for this provision. The
MS is initiating device and the BS is the companion device.

TEST RESULTS
The Manufacturer declares that this provision is not utilized by the EUT.

5.17 FAIR ACCESS

TEST CRITERIA

§15.323 (c)(12) The provisions of (c)(10) or (c)(11) of this section shall not be used to extend the range
of spectrum occupied over space or time for the purpose of denying fair access to spectrum to other
devices.

TEST PROCEDURE
The manufacturer supplies an attestation.

ATTESTATION
The manufacturer declares that the EUT does not work in a mode which denies fair access to spectrum
for other devices.
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5.18 SPURIOUS EMISSIONS

TEST CRITERIA

§15.323(d)(1): Out of Band Emissions

Emissions shall be attenuated below a reference power of 112 milliwatts as follows: 30 dB between the
band edge and 1.25 MHz above or below the band; 50 dB between 1.25 and 2.5 MHz above or below
the band; and 60 dB at 2.5 MHz or greater above or below the band.

815.323(d)(2): In-Band Emissions

Emissions inside the band must comply with the following emission mask: In the bands between 1B
and 2B measured from the center of the emission bandwidth, the total power emitted by the device
shall be at least 30 dB below the transmit power permitted for that device; in the bands between 2B and
3B measured from the center of the emission bandwidth, the total power emitted by an intentional radi-
ator shall be at least 50 dB below the transmit power permitted for that radiator; in the bands between
3B and the band edge, the total power emitted by an intentional radiator in the measurement bandwidth
shall be at least 60 dB below the transmit power permitted for that radiator. “B” is defined as the emission
bandwidth of the device in hertz. Compliance with the emission limits is based on the use of measure-
ment instrumentation employing peak detector function with an instrument resolution bandwidth ap-
proximately equal to 1.0 percent of the emission bandwidth of the device under measurement.

TEST PROCEDURE
For both in and out of band emissions the EUT was connected directly to a spectrum analyzer.
The RBW of the spectrum analyzer was set to a minimum 1% of the emission band width.

TEST SETUP
The test setup is shown in section 3.2 figure 1.

TEST RESULTS
Equipment complies with the Spurious Emission limits of 8§ 15.323(d)(1).
In-Band Emissions

Channel 4, 1921.536 MHz

p——
B Keysight Spectrum Analyzer - Swept SA |- ]
RL | RF [soo ac | | [ SENSE:INT| | ALIGN AUTO | 08:03:47 AM May 29, 2024
Center Freq 1.921536000 GHz ] ) Avg Type: Log-Pwr TRACE[([ 545 6
PNO: Wide (50 1rig: FreeRun TYPE| M AR
IFGain:Low #Atten: 36 dB DET|

Ref Offset 6 dB
1L%gBIdiv Ref 28.32 dBm

18.3

832

-1.68

RARS

217

317

AT

517

B1.7

Center 1.921536 GHz Span 12.00 MHz
#Res BW 30 kHz #V/BW 100 kHz Sweep 12.67 ms (1001 pts)

MG STATUS
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Channel 2, 1924.992 MHz

. Keysight Spectrum Analyzer - Swept SA li"il@-_
RL | RF [s00 ac | | | SENSE:NT] [ ALIGN AUTO | 08:05:48 AM May 28, 2024
[Center Freq 1.924992000 GHz b i Avg Type: Log-Pwr TRACEII[ 2345 6
PNO: Wide GO Trig: FreeRun TYPE| H ¢
PASS IFGain:Low #Atten: 36 dB DET| N
Mkr1 1.925 340 GHz
Ref Offset 6 dB
10 dB/iv  Ref 28.25 dBm 18.254 dBm
Log
Trace 1 Pgss 1
183 .
P”ﬂ”““U W”\ﬂ
-1.78 f i H
VA
218 1 r \
318 ,AJ‘-/( h]"l
MWMWWWW‘ LI W’WW\NNMMM\.WN
1.6
Center 1.924992 GHz Span 12.00 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 12.67 ms (1001 pts)
MSG |E-TATUS|

Channel 0, 1928.448 MHz

' Keysight Spectrum Analyzer - Swept SA \i"i/\il_-_
RL | RF [soe  ac | | | sense:anT] [ ALIGN AUTO | 08:57:32 AM May 29, 2024
[Center Freq 1.928448000 GHz ] ) Avg Type: Log-Pwr TRACE
PNO: Wide (0 1rig: FreeRun TYPE]
!?ASS IFGain:Low #Atten: 36 dB DET|
Mkr1 1.928 796 GHz
Ref Dffset 6 dB
jodekiv_Ref 28.18 dBm 18.176 dBm
" [ Trace 1 Pgss ;
18.2 .
N“M Mﬂlﬂ
-1.82 f ] H
Wy
218 T
i M
-8 M "' t4r
Bl ey e v ey R L I A ¥ ETPyw
618
Center 1.928448 GHz Span 12.00 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 12.67 ms (1001 pts)
MSG |STATUS|
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Low, Channel 4, 30MHz - 1915 MHz

e =)

SENSE:INT|

[ ALIGN AUTO

[ 08:50:27 AM May 24, 2024

. Keysight Spectrum Analyzer - Swept SA

RL | R [s00 AC | [ [
[Center Freq 972.500000 MHz ]
IPASS ‘ PNO: Fast G

IFGain:Low

Trig: FreeRun
#Atten: 30dB

Avg Type: Log-Pwr

TRACE[[[23256
TYPE[M '

Ref Offset 6 dB
1Lg dBidiv.  Refl 6.00 dBm

Mkr1 1.707 51 GHz
-46.71 dBm

Trace 1 Pgss

-4.00

-14.0

-24.0

-34.0

-44.0

-B4.0

-74n

-B4.0

Start 0.0300 GHz

Res BW 30 kHz #YBW 100 kHz

Stop 1.9150 GHz
1.989 s (40001 pts;

Sweep

IMSG ‘

|STATUS |

Low, Channel 4, 1915 MHz — 1920 MHz

Tl e e

SENSE:INT|

| ALIGN AUTO

I 08:50:42 AM May 24, 2024

. Keysight Spectrum Analyzer - Swept SA

RL | RF [s0a ac | | [
||Eenter Freq 1.917500000 GHz J
[PAss | FGaimtow

Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr

TRACE|

Ref Offset 6 dB
ﬁggBldiv Ref 6.00 dBm

Mkr1 1.919 980 750 GHZ
-33.35 dBm

Trace 1 Pgss

-24.0

-34.0

s

=

-B4.0

T T P TR TRy

-74.0

Start 1.915000 GHz

Res BW 30 kHz #VBW 100 kHz

Stop 1.920000 GHz
Sweep 5.333 ms (40001 pts

IMSG ‘

|STATUS |
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Low, Channel 4, 1930 MHz — 1935 MHz

. Keysight Spectrum Analyzer - Swept SA li"il@-_
RL | RF [s00 ac | | | SENSE:NT] [ ALIGN AUTO | 08:58:56 AM May 24, 2024
[Center Freq 1.932500000 GHz b i Avg Type: Log-Pwr TRACE]
PNO: Wide G0 1rig: FreeRun TYPE| 1
IF"ASS ‘ IFGain:Low #Atten: 30 dB DET|
Mkr1 1.931 901 375 GHZ
Ref Offset 6 dB
I1|_2 dBidiv - Ref 6,00 dBm -54.75 dBm
Trace 1 Pgss
-4.00
-14.0
24.0
340
-44.0
1
4.0 .
e WW&MMWMW%WW
740
B84.0

Start 1.930000 GHz
Res BW 30 kHz

#YBW 100 kHz

Stop 1.935000 GHz
Sweep 5.333 ms (40001 pts

IMSG ‘

|STATUS |

Low, Channel 4, 1935 MHz — 20GHz

B “Keysight Spectrum Analyzer= Swept SA \illi/@-_
RL__[ RF[500 AC ] [ [ SENSEINT] [ ageNAUTO | 05:01:03 AM May 24, 2024
[Center Freq 10.967500000 GHz ) Avg Type: Log-Pwr TRACE[123 45 6
PNO: Fast (50  1rig: FreeRun TYPE| MWW
IPASS ‘ IFGain:Low #Atten: 30 dB DET|P NN
Ref Offset 6 dB Mkr1 16.407 8 GHZ
ﬁggBldiv Ref 6.00 dBm -53.30 dBm
" | Trace 1 Pgss
400
-14.0
240
<340
440
1
-54.0
540
740
640

Start 1.935 GHz
Res BW 30 kHz

#VBW 100 kHz

Stop 20.000 GHz
Sweep 19.05 s (40001 pts;

IMSG ‘

|STATUS |
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Mid, Channel 2, 30MHz - 1915 MHz

SA

e =)

AC | | SENSE:NT] [ ALIGN AUTO |

08:53:52 AM May 24, 2024

| Keysight Spectrum Analyzer - Swept
RL [ ”RF [s00 [
[Center Freq 972.500000 MHz ]

Avg Type: Log-Pwr

[Pass ]

Trig: FreeRun

PNO: Fast
=, samen: 3048

IFGain:Low

Ref Offset 6 dB
10 dBidiv
Lo

Ref 6.00 dBm

-46.41 dBm

Trace 1 Pgss

-4.00

-14.0

-24.0

-34.0

-44.0

-B4.0

-74n

-B4.0

Start 0.0300 GHz
Res BW 30 kHz

#YBW 100 kHz

Sweep 1.989 s (40001 pts;

Stop 1.9150 GHz

IMSG ‘

|STATUS |

Mid, Channel 2, 1915 MHz — 1920 MHz

Tl e e

acC | | | SENSE:INT| | ALIGN AUTO |

08:54:06 AM May 24, 2024

. Keysight Spectrum Analyzer - Swept SA
RL | RF [s0a
[Center Freq 1.917500000 GHz

Avg Type: Log-Pwr

|pAss |

Trig: Free Run

PNO: Wid
e 7 gacten: 30dB

IFGain:Low

TRACE[123256

I Ref Offset 6 dB
10 dBidiv
Log

Ref 6.00 dBm

Mkr1 1.915 197 875 GHZ
-53.64 d

Bm

Trace 1 Pgss

-24.0

-34.0

-74.0

s WJ MWWWWWWWMMM

Start 1.915000 GHz
Res BW 30 kHz

#VBW 100 kHz

Sweep 5.333 ms (40001 pts

Stop 1.920000 GHz

IMSG ‘

|STATUS |




b

(

Page 38 of 61

Mid, Channel 2, 1930 MHz — 1935 MHz

. Keysight Spectrum Analyzer - Swept SA ‘iﬂi‘@_
RL | RF [s00 ac | | | SENSE:NT] [ ALIGN AUTO | 08:54:20 AM May 24, 2024
[Center Freq 1.932500000 GHz b i Avg Type: Log-Pwr TRACE[I[Z 345 6
PNO: Wide G0 1rig: FreeRun TYPE| M ARAAA:
IF'ASS ‘ IFGain:Low #Atten: 30dB DET|” MM
Mkr1 1.934 805 750 GHZ
Ref Offset 6 dB
I1|_2 dBidiv - Ref 6.00 dBm -56.85 dBm
Trace 1 Pgss
-4.00
-14.0
24.0
340
-44.0
540 .1

-74n

oo P B S A A g Ao

-B4.0

Start 1.930000 GHz
Res BW 30 kHz

#YBW 100 kHz

Stop 1.935000 GHz
Sweep 5.333 ms (40001 pts

IMSG ‘

|STATUS |

Mid, Channel 2, 1935 MHz — 20GHz

B “Keysight Spectrum Analyzer= Swept SA \illi/@-
RL | RF [soo ac | | | SENSE:INT| ALIGN AUTO | 08:55:28 AM May 24, 2024
[Center Freq 10.967500000 GHz . Avg Type: Log-Pwr TRACE
PNO: Fast (5 1rig: FreeRun TYPE| M
IPASS ‘ IFGain:Low #Atten: 30 dB DET|P
Ref Offset 6 dB Mkr1 19.577 3 GHz
ﬁggBldiv Ref 6.00 dBm -52.80 dBm
" [ Trace 1 Pdss
-4.00
140
=240
-34.0
-44.0
1
54.0
-64.0
-740
-84.0

Start 1.935 GHz
Res BW 30 kHz

#VBW 100 kHz

Stop 20.000 GHz
Sweep 19.05 s (40001 pts;

IMSG ‘

|STATUS |
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High, Channel 0, 30MHz - 1915 MHz

. Keysight Spectrum Analyzer - Swept SA ‘i‘@@_
RL | RF [s00 ac | | | SENSE:NT] [ ALIGN AUTO | 08:48:07 AM May 24, 2024
[Center Freq 972.500000 MHz i Avg Type: Log-Pwr TRACE[L[2
PNO: Fast 5D Trig: FreeRun TYPE|M
IF"ASS ‘ IFGain:Low #Atten: 30 dB DET|
Mkr1 1.707 51 GHz
Ref Offset 6 dB
I1o dBidiv - Ref 6,00 dBm -47.30 dBm
Log
Trace 1 Pgss
-4.00
-140
240
340
44.0 ?1
54.0
4.0
740
840
Start 0.0300 GHz Stop 1.9150 GHz
Res BW 30 kHz #VBW 100 kHz Sweep 1.989 s (40001 pts;
IMSG‘ |STATUS|
High, Channel 0, 1915 MHz — 1920 MHz
p—
|m Keysight Spectrum Analyzer - Swept SA =
RL | RF [soo ac | | | SENSE:INT| | ALIGN AUTO | 08:49:22 AM May 24, 2024
[Center Freq 1.917500000 GHz i ) Avg Type: Log-Pwr TRACE[123 45 6
PNO:Wide (50 1rig: FreeRun L A
IPASS ‘ IFGain:Low #Atten: 30 dB

Ref Offset 6 dB
ﬁggBldiv Ref 6.00 dBm

Trace 1 Pgss

Mkr1 1.918 433 250 GHz
-52.26 dBm

-24.0

-34.0

74.0

4.0

Start 1.915000 GHz Stop 1.920000 GHz
Res BW 30 kHz #VBW 100 kHz Sweep 5.333 ms (40001 pts;

IMSG ‘ |STATUS|
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High, Channel 0, 1930 MHz — 1935 MHz

. Keysight Spectrum Analyzer - Swept SA ‘iﬂi‘@_
RL | RF [s00 ac | | | SENSE:NT] [ ALIGN AUTO | 08:49:36 AM May 24, 2024
[Center Freq 1.932500000 GHz J Trig: Free Run Avg Type: Log-Pwr TT:;E 2 3456
[Pass ] e & sagen: 048 peT|P NNNN N
Mkr1 1.930 129 375 GHZ
Ref Offset 6 dB
I1|_2 dBidiv - Ref 6.00 dBm -32.25 dBm
Trace 1 Pgss
-4.00
-14.0
24.0
1
340
- m Mvﬂ MV' uﬂﬂﬁ
540 \\J L'"l&t UUM ﬂ ‘ [
Ll T e T v o
4.0
740
B84.0

Start 1.930000 GHz
Res BW 30 kHz

#YBW 100 kHz

Stop 1.935000 GHz
Sweep 5.333 ms (40001 pts

IMSG ‘

|STATUS |

High, Channel 0, 1935 MHz — 20GHz

B “Keysight Spectrum Analyzer= Swept SA \illi/@-
RL | RF [s0a ac | | [ SENSE:INT] [ ALIGN AUTO | 08:50:43 AM May 24, 2024
[Center Freq 10.967500000 GHz . Avg Type: Log-Pwr TRACE[1[2 345 6
PNO: Fast 50 Trig: Free Run TYPE| QIMW
IPASS ‘ IFGain:Low #Atten: 30 dB DET| {NN
Ref Offsct & dB Mkr1 16.467 8 GHZ
10 dBidiv  Ref 6.00 dBm -52.07 dBm
Log
Trace 1Pgss
-4.00
140
240
340

-74.0

Start 1.935 GHz
Res BW 30 kHz

#VBW 100 kHz

Stop 20.000 GHz
Sweep 19.05 s (40001 pts;

IMSG ‘

|STATUS |
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5.19 FRAME PERIOD

TEST CRITERIA

815.323 (e) The frame period (a set of consecutive time slots in which the position of each time slot can
be identified by reference to a synchronizing source) of an intentional radiator operating in these sub-
bands shall be 20 milliseconds or 10 milliseconds/X where X is a positive whole number. Each device
that implements time division for the purposes of maintaining a duplex connection on a given frequency
carrier shall maintain a frame repetition rate with a frequency stability of at least 50 parts per million
(ppm). Each device which further divides access in time in order to support multiple communication
links on a given frequency carrier shall maintain a frame repetition rate with a frequency stability of at
least 10 ppm.

Timing Jitter

§ 15.323 (e) Specific requirements for isochronous devices operating in the 1920-1930 MHz sub-band.
The jitter (time-related, abrupt, spurious variations in the duration of the frame interval) introduced at
the two ends of such a communication link shall not exceed 25 microseconds for any two consecutive
transmissions. Transmissions shall be continuous in every time and spectrum window during the frame
period defined for the device.

TEST LIMIT
Frame Period 20 or 10ms
Max Jitter 25s
3 times St.Dev of Jitter 12.5us
TEST SETUP

The test setup is shown in section 3.2 figure 2.

TEST PROCEDURE
The manufacturer supplies an attestation

TEST RESULTS
The Frame Repetition Stability is measured with the RF Test Platform for DECT. The Frame Repeti-

tion Stability is 3 times the standard deviation.

Standard Devia- . The limit of Frame Repetition .
Channel tion(ppm) Frame Repetition Stability(ppm) Verdict
Middle 0.4820 1.4460 +10 Pass
. : i- Limit(us .
Channel |Frame Period(ms)|Max Jitter(us) 3xStandard Devi (ks) Verdict

ation of Jitter(us) Max Jitter | 3 times St.Dev.of Jitter

Middle 10.0000 -0.5000 1.4460 25 12.5 Pass

Max Jitter= (1/(Frame Period+Pk-Pk)/2)-(1/Frame Period). When Pk-Pk and Frame period are in Hz.
3x St.Dev. Jitter 3 x(1/(Frame Period +St. Dev))-(1/St.Dev)) x10°
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5.20 FREQUENCY STABILITY

TEST CRITERIA

§15.323 (f) The frequency stability of the carrier frequency of the intentional radiator shall be maintained
within £10ppm over lhour or the interval between channel access monitoring, whichever is shorter. The
frequency stability shall be maintained over a temperature variation of -20° to +50° C at normal supply
voltage and over a variation in the primary supply voltage of 85% to 115% of the rated supply voltage
at a temperature of 200 C. For equipment that is capable only of operating from a battery, the frequency
stability tests shall be performed using a new battery without any further requirement to vary supply
voltage.

TEST PROCEDURE

The EUT was placed in the Environmental Chamber and support equipment are outside the chamber
on a table. A CW signal was injected into the EUT at the appropriate RF level. The frequency counter
option on the Spectrum Analyzer was used to measure frequency deviations.

The frequency drift was investigated for every 10° C increment until the unit is stabilized then recorded
the reading in tabular format with the temperature range of -20° to +50° C.

Voltage supplied to EUT is DC 3.8V reference temperature was done at 20° C. The voltage was varied
by = 15 % of nominal

TEST SETUP
The test setup is shown in section 3.2 figure 1.

TEST RESULTS
The EUT was compliant with this requirement

Low Channel
Reference Fre- Temperature Deviation Limit
quency Voltage F: Frequency
(MHz) V) C) (MHz) ( ppm ) (ppm )
50 1921.52602 5.19
40 1921.52597 5.22
30 1921.52710 4.63
48 20 1921.53723 -0.64
10 1921.53837 -1.23
1921.536 0 1921.53636 20.19 10
-10 1921.54784 -6.16
-20 1921.54586 -5.13
40.8 20 1921.54366 -3.99
55.2 20 1921.54674 -5.59
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Mid Channel
Reference Fre- L -
quency Voltage Tem;zerature Frequency Deviation Limit
( MHZ) V) C) (MHZ) (ppm ) (ppm)
50 1924.99348 -0.77
40 1924.99461 -1.36
30 1924.99666 -2.42
48 28 18;588;;11 -;1.89
1 1924. 1 -3.54
1924.992 0 1925.00210 5.25 +10
-10 1924.98729 2.45
-20 1924.98542 3.42
40.8 20 1924.98387 4.22
55.2 20 1924.98188 5.26
High Channel
Reference Fre- L -
quency Voltage | Temperature Frequency Deviation Limit
( MHz ) V) C) (MHz) (ppm) (ppm)
50 1928.44192 3.15
40 1928.44137 3.44
30 1928.44131 3.47
48 T iozs diges | 067
1928.448 0 1028.44789 0.06 s
-10 1928.45048 -1.29
-20 1928.45122 -1.67
40.8 20 1928.45178 -1.96
55.2 20 1928.45106 -1.59
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5.21 CONDUCTED EMISSION MEASUREMENT
POWER LINE CONDUCTED EMISSION LIMITS
Operating frequency band. In case the emission fall within the restricted band specified on Part
207(a) limit in the table below has to be followed.

Conducted Emission limit (dBuV)
FREQUENCY (MHz) _
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50 -5.0 56.00 46.00
5.0-30.0 60.00 50.00
Note:
() The tighter limit applies at the band edges.
2) The limit of " * " marked band means the limitation decreases linearly with the loga-
rithm of the frequency in the range.
The following table is the setting of the receiver
Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz
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TEST PROCEDURE

a. The EUT was 0.8 meters from the horizontal ground plane and 0.4 meters from the vertical
ground plane with EUT being connected to the power mains through a line impedance stabili-
zation network (LISN). All other support equipments powered from additional LISN(s). The
LISN provide 50 Ohm/ 50uH of coupling impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. 1/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Iltem —EUT Test Photos.

TEST SETUP
/ Vertical Reference
Ground Plane /Test Receiver
—— 1
40cm _

o O O O
EUT ]S 222
80cm
ILISNh
| | | | | |
N T
\ Horizontal Reference

Ground Plane

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80 cm

from other units and other metal planes

EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.
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TEST RESULTS
Temperature: 25.1C Relative Humidity: 59%
Test Voltage: AC 120V/60Hz Phase: L
Test Mode: Mode 1
No. Frequency Reading Correct Result Limit Margin Remark
Fac-
(MHz) (dBuv) tor(dB) (dBuv) (dBuv) (dB)
1 0.1500 32.82 19.78 52.60 66.00 -13.40 QP
2 0.1500 19.47 19.78 39.25 56.00 -16.75 AVG
3 0.3540 31.03 20.11 51.14 58.87 -7.73 QP
4 0.3540 23.28 20.11 43.39 48.87 -5.48 AVG
5 0.5340 20.59 19.98 40.57 56.00 -15.43 QP
6 0.5340 8.91 19.98 28.89 46.00 -17.11 AVG
7 6.5180 18.27 19.82 38.09 60.00 -21.91 QP
8 6.5180 12.30 19.82 32.12 50.00 -17.88 AVG
9 10.0300 16.69 20.27 36.96 60.00 -23.04 QP
10 10.0300 12.48 20.27 32.75 50.00 -17.25 AVG
11 29.5900 24.43 20.20 44.63 60.00 -15.37 QP
12 29.5900 22.82 20.20 43.02 50.00 -6.98 AVG
Remark:

1. All readings are Quasi-Peak and Average values
2. Margin = Result (Result =Reading + Factor )—Limit

3. Factor=LISN factor+Cable loss+Limiter (10dB)

100.0 dBuY

50

0.0

—

A

|

0.150

0.5

[MHz)

30.000
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Temperature: 25.1C Relative Humidity: 59%
Test Voltage: AC 120V/60Hz Phase: N
Test Mode: Mode 1
No. Frequency Reading Correct Result Limit Margin Remark
Fac-
(dBuv) tor(dB) (dBuv) (dBuv) (dB)
1 0.1580 32.88 19.78 52.66 65.57 -12.91 QP
2 0.1580 19.51 19.78 39.29 55.57 -16.28 AVG
3 0.3500 32.72 20.12 52.84 58.96 -6.12 QP
4 0.3500 24.87 20.12 44.99 48.96 -3.97 AVG
5 0.5820 18.18 19.93 38.11 56.00 -17.89 QP
6 0.5820 7.43 19.93 27.36 46.00 -18.64 AVG
7 6.5180 17.35 19.82 37.17 60.00 -22.83 QP
8 6.5180 10.80 19.82 30.62 50.00 -19.38 AVG
9 9.5300 16.67 20.21 36.88 60.00 -23.12 QP
10 9.5300 10.47 20.21 30.68 50.00 -19.32 AVG
11 29.5860 25.60 20.20 45.80 60.00 -14.20 QP
12 29.5860 24.21 20.20 44.41 50.00 -5.59 AVG
Remark:

1. All readings are Quasi-Peak and Average values
2. Margin = Result (Result =Reading + Factor )—Limit
3. Factor=LISN factor+Cable loss+Limiter (10dB)

100.0 dBuY

I~

0.0

—

Limit1: —
Limit2:

T

0.150

0.5

[MHz) o 30.000

peak

AYE
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5.22 RADIATED SPURIOUS EMISSION
RADIATED EMISSION LIMITS
In any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the Restricted band specified on Part15.205(a) limit in the table and according to ANSI C63.10-
2020 below has to be followed.

LIMITS OF RADIATED EMISSION MEASUREMENT (Frequency Range 9kHz-1000MHz)

Frequencies Field Strength Measurement Distance
(MH2) (micorvolts/meter) (meters)

0.009~0.490 2400/F(KHz) 300

0.490~1.705 24000/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

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

(dBuV/m) (at 3M)
PEAK AVERAGE

Above 1000 74 54
Notes:
(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uv/m).
For Radiated Emission

FREQUENCY (MHz)

Spectrum Parameter Setting
Attenuation Auto
Detector Peak/AV
Start Frequency 1000 MHz(Peak/AV)
Stop Frequency 10th carrier hamonic(Peak/AV)
RB / VB (emission in restricted
band) 1 MHz /3 MHz
Receiver Parameter Setting
Start ~ Stop Frequency 9kHz~90kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 90kHz~110kHz / RB 200Hz for QP
Start ~ Stop Frequency 110kHz~490kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 490kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP
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TEST PROCEDURE
a. The measuring distance of at 3 m shall be used for measurements at frequency 0.009MHz up

b.

to 1GHz, and above 1GHz.

The EUT was placed on the top of a rotating table 0.8 meters(above 1GHz is 1.5 m) above
the ground at a 3 meter anechoic chamber. The table was rotated 360 degrees to determine
the position of the highest radiation.

. The height of the equipment shall be 0.8 m(above 1GHz is 1.5 m); the height of the test an-

tenna shall vary between 1 m to 4 m. Horizontal and vertical polarizations of the Antenna 1re
set to make the measurement

. The initial step in collecting conducted emission data is a spectrum analyzer peak detector

mode pre-scanning the measurement frequency range. Significant peaks are then marked
and then Quasi Peak detector mode re-measured.

. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit,

the EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

. For the actual test configuration, please refer to the related Item —EUT Test Photos.

Note:

Both horizontal and vertical antenna polarities were tested and performed pretest to three or-
thogonal axis. The worst case emissions were reported.
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TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

EUT

am -

-

0.8 Trm
|
J Spectrum
Ground Plane Coaxial Cable Anakyzer
(B) Radiated Emission Test-Up Frequency 30MHz~1GHz
: } ,
- 3m
Turntable : 1 4
\ EUT tn te 4in
—“‘J““ Spectrum
0.8Bm —
L Analyzer
/
Ground Plane j Coaxial Cable

(C) Radiated Emission Test-Up Frequency Above 1GHz

EUTfe— 3m — .

__________ Armplifier

Turntable 1m to 4m Spectrum

! Analyzer
——M ==l
Ground Plane J /

Coa=ial Cable

EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special op-
erating condition is specified in the follows during the testing.
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FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
the Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured reading. The
basic equation with a sample calculation is as follows:

Margin=PL-PK L or AL- AV L; Margin only shown the worst case.

Where

PR = Peak Reading

AR = Average Reading

PL = Peak Level

AL = Average Level

AF = Antenna Factor

PK L = Peak Limit

AV L = AV Limit
For example
Frequency PR AR AF PL AL PK L AV L Margin
(MHz) (dBpV/m) | (dBpV/m) | (dB) | (dBpV/m) | (dBuV/m) | (dBuV/m) | (dBpV/m) (dB)
2178 40.23 30.31 9.83 50.06 40.14 74.00 54.00 -13.86

Factor=AF+CL-AG
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TEST RESULTS(9KHz— 30MHz)

Temperature: 23.1(C) Relative Humidity: 60%RH
Test Voltage: DC 48V Polarization: --
Test Mode: TX Mode
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
-- - - - PASS
-- - - - PASS
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuv) + distance extrapolation factor.
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TEST RESULTS(30MHz — 1GHz)
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Temperature: 23.1(C) Relative Humidity: 60%RH
Test Voltage: DC 48V Phase: Horizontal
Test Mode: TX Mode
g0.0 dBu¥/m
Limit1: —
Margin:
I P 5
| 3 4 2 5
L) 2
3DWW
-20
30.000 40 50 60 70 BO [MHz] 300 400 500 600 70O 1000.000
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MHZz) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 52.3100 57.85 -24.19 33.66 40.00 -6.34 peak
2 73.6500 57.55 -24.20 33.35 40.00 -6.65 peak
3 166.7700 56.00 -19.49 36.51 43.50 -6.99 peak
4 419.9400 49.24 -10.09 39.15 46.00 -6.85 peak
5 626.5500 45.17 -5.19 39.98 46.00 -6.02 peak
6 823.4600 40.36 -1.54 38.82 46.00 -7.18 peak
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Temperature: 23.1(C) Relative Humidity: 60%RH
Test Voltage: DC 48V Phase: Vertical
Test Mode: TX Mode
80.0 dBu¥/m
Limit1: —_—
Margin:
|
[ P 5 §
1 3 f
3D\N/J L\AJM”J‘J”
-20
30.000 40 1] 60 70 80 [MHz] 300 400 hOO GO0 70O 1000000
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MH2z) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) | (dB)
1 40.6700 51.02 -18.40 32.62 40.00 -7.38 peak
2 73.6500 55.55 -24.20 31.35 40.00 -8.65 peak
3 155.1300 54.55 -18.63 35.92 43.50 -7.58 peak
4 378.2300 | 49.82 -12.31 37.51 46.00 -8.49 peak
5 563.5000 | 44.98 -5.53 39.45 46.00 -6.55 peak
6 901.0600 | 39.83 -0.43 39.40 46.00 -6.60 peak
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TEST RESULTS(Above 1GHz)

RE_FCC Test Case_FCC 15C 1GHz-18GHz

90~
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GFSK-Low

Horizontal
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M6

M3

- | LR
S0 AN 1 e
< MW : w MW
" el \ JM
30 o
20- ! d
1000 1500 2000 24835 3000 6000 18000
Frequency (MHz)
Frequency Peak Level A\(Z(ge Factor PK Limit AV Limit (L)I\r/neI: ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dBuV/m) (dB)
2017.500 68.63 47.75 1.96 74.0 54.0 -5.37 Horizontal Pass
3842.000 46.15 40.56 -10.95 74.0 54.0 -13.44 Horizontal Pass
5764.000 52.46 46.01 -3.93 74.0 54.0 -7.99 Horizontal Pass
8732.500 57.87 47.58 5.06 74.0 54.0 -6.42 Horizontal Pass
10726.250 60.24 49.69 8.32 74.0 54.0 -4.31 Horizontal Pass
14232.500 62.41 51.52 11.35 74.0 54.0 -2.48 Horizontal Pass
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Vertical
RE_FCC Test Case_FCC 15C 1GHz-18GHz
90-
80
70
M1 M5 M6
= m | s 4'% o
1] e w st
- 40 'h J 1
30-
20-% ‘ d
1000 1500 2000 24835 3000 6000 18000
Frequency (MHz)
Frequency Peak Average Factor PK Limit AV Limit Over Limit ANT Verdict
(MHz) Level Level (dB) (dBuV/m) (dBuV/m) (dB)
(dBuVv/m) (dBuVv/m)
2656.000 61.72 48.87 4.51 74.0 54.0 -5.13 Vertical Pass
3844.000 46.79 38.88 -10.94 74.0 54.0 -15.12 Vertical Pass
5329.000 51.91 38.84 -4.93 74.0 54.0 -15.16 Vertical Pass
8782.000 57.73 46.66 4.91 74.0 54.0 -7.34 Vertical Pass
11015.000 61.11 49.96 10.14 74.0 54.0 -4.04 Vertical Pass
14966.750 62.31 51.56 10.23 74.0 54.0 -2.44 Vertical Pass
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90-
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GFSK-Mid
Horizontal
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30

TR,

20-%
1000

1500

2000 24835

3000

Frequency (MHz)

6000

18000

Frequency Eee\?ekl A\Iit::/aegl]e Factor PK Limit | AV Limit Over ANT Verdict
(MHz) (dBuv/m) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | Limit (dB)
2087.000 60.94 45.80 3.54 74.0 54.0 -8.20 Horizontal Pass
3849.000 48.23 42.97 -10.92 74.0 54.0 -11.03 Horizontal Pass
5387.000 55.33 49.67 -4.78 74.0 54.0 -4.33 Horizontal Pass
8732.500 57.97 47.57 5.06 74.0 54.0 -6.43 Horizontal Pass
11050.750 60.74 49.85 9.95 74.0 54.0 -4.15 Horizontal Pass
14922.750 62.51 51.16 10.00 74.0 54.0 -2.84 Horizontal Pass




RE_FCC Test Case_FCC 15C 1GHz-18GHz

90-

Page 58 of 61

Vertical
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|

level (dBuV/m)

1500

2000 24835

3000

Frequency (MHz)

6000

18000

Frequency E:\?ekl A\Iig/ae?e Factor PK Limit | AV Limit _ Qver ANT Verdict
(MHz) (dBuv/m) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | Limit (dB)
2656.500 62.20 49.07 4.51 74.0 54.0 -4.93 Vertical Pass
3849.000 45.74 40.33 -10.92 74.0 54.0 -13.67 Vertical Pass
5328.000 53.36 37.14 -4.94 74.0 54.0 -16.86 Vertical Pass
8779.250 57.37 46.84 4.91 74.0 54.0 -7.16 Vertical Pass
11015.000 60.44 50.34 10.14 74.0 54.0 -3.66 Vertical Pass
13957.500 62.37 51.52 10.39 74.0 54.0 -2.48 Vertical Pass
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GFSK-High

Horizontal
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M4

M6

~ I | M2 ? i

£ | [

Z 5 : e M,

: ; | W

ki )
s0- ki “
20~ ‘ d
1000 1500 2000 2483.5 3000 6000 18000

Frequency (MHz)
Frequency Peak Average Factor PK Limit | AV Limit Qvgr .
(MHz) Level Level (dB) (dBuv/m) | (dBuV/m) Limit ANT Verdict
(dBuV/m) | (dBuV/m) (dB)

2093.000 56.93 44.50 3.65 74.0 54.0 -9.50 Horizontal Pass
3857.000 50.00 45.93 -10.89 74.0 54.0 -8.07 Horizontal Pass
5397.000 55.28 52.60 -4.76 74.0 54.0 -1.40 Horizontal Pass
8820.500 58.10 46.71 4,72 74.0 54.0 -7.29 Horizontal Pass
11232.250 60.85 49.28 9.58 74.0 54.0 -4.72 Horizontal Pass
15558.000 62.77 51.50 10.77 74.0 54.0 -2.50 Horizontal Pass
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Vertical
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M5

MM‘V‘NM

M6

i N e 7 e ~
amwmm o

40- | Iy

oy

30-] e

20-% ‘ d

1000 1500 2000 24835 3000 6000 18000

Frequency (MHz)

Frequency E:\?ekl A\ﬁ(;:laegl]e Factor PK Limit | AV Limit Over ANT Verdict

(MHz) (dBuv/m) | (dBuv/m) (dB) (dBuV/m) | (dBuV/m) | Limit (dB)

2089.000 61.23 47.09 3.58 74.0 54.0 -6.91 Vertical Pass
3857.000 48.04 43.87 -10.89 74.0 54.0 -10.13 Vertical Pass
5323.000 51.43 37.25 -4.95 74.0 54.0 -16.75 Vertical Pass
8751.750 56.96 47.39 5.00 74.0 54.0 -6.61 Vertical Pass
11031.500 60.60 50.54 10.05 74.0 54.0 -3.46 Vertical Pass
14680.750 63.13 51.32 11.24 74.0 54.0 -2.68 Vertical Pass
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APENDIX BPHOTOS OF TEST SETUP
Note: See test photos in setup photo document for the actual connections between Product and support
equipment.
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