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1.

1.1.

General Information

Applicant

Sercomm Corporation
8F, No. 3-1, YuanQu St., NanKang, Taipei 115, Taiwan, R.O.C.

1.2.

Manufacturer

Sercomm Corporation
8F, No. 3-1, YuanQu St., NanKang, Taipei 115, Taiwan, R.O.C.

1.3. Testing Facility
X Test Site — MRT Suzhou Laboratory
Laboratory Location (Suzhou - Wuzhong)
D8 Building, No.2 Tian’edang Rd., Wuzhong Economic Development Zone, Suzhou, China
Laboratory Location (Suzhou - SIP)
4b Building, Liando U Valley, No0.200 Xingpu Rd., Shengpu Town, Suzhou Industrial Park, China
Laboratory Accreditations
A2LA: 3628.01 CNAS: L10551
FCC: CN1166 ISED: CN0001
_ [ IR-20025 [ ]G-20034 []C-20020 [ 1T-20020
veet [1R-20141 [1G-20134 [J1c-20103 [1T-20104
O Test Site — MRT Shenzhen Laboratory
Laboratory Location (Shenzhen)
1G, Building A, Junxiangda Building, Zhongshanyuan Road West, Nanshan District, Shenzhen, China
Laboratory Accreditations
A2LA: 3628.02 CNAS: L10551
FCC: CN1284 ISED: CN0105
[0 | Test Site — MRT Taiwan Laboratory

Laboratory Location (Taiwan)

No. 38, Fuxing 2nd Rd., Guishan Dist., Taoyuan City 333, Taiwan (R.O.C.)

Laboratory Accreditations

TAF: L3261-190725
FCC: 291082, TW3261 ISED: TW3261
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1.4. Product Information

Product Name

ULE Repeater

SSEX5R0-29XXXXX

Model No. (the 1st x should be "blank" or "-"; the rest x could be 0to 9, A to Z, a to z, "blank"
or "-", for the marketing purpose)

Brand Name. ADT

Radio Specification DECT

EUT Identification No. 20230224Sample#04

Antenna Information

Refer to section 1.7

Working Voltage

110V AC Nee 3 or Re-chargeable Battery:1200mA battery Note 4

Accessories
Battery Model: FT852650P

Output: 1200mAh 2.44Wh 3.7V
Remark:

1. The information of EUT was provided by the manufacturer, and the accuracy of the information shall be the

responsibility of the manufacturer.

2. The difference of models just marketing requirement, all of hardware and software are the same. We chose
the Model SSEX5R0-29 to do RF testing.

PSU onboard and plug support standard US wall outlet.

4. In normal operation, the EUT is powered by AC. Only when the AC is powered off, the EUT is powered by

battery.

5. The product has two same DECT modules, when one module transmits, the other module is in the

receiving mode.
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1.5. Radio Specification

Frequency Range 1921.536 ~ 1928.448MHz
Channel Number 5
Type of Modulation GFSK

1.6. Working Frequencies

UPCS Channel

Frequency (MHz)

Highest Band Edge 1930.000
0 (Highest) 1928.448

1 1926.720

2 1924.992

3 1923.264

4 (Lowest) 1921.536
Lowest Band Edge 1920.000
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1.7. Description of Available Antennas

Antenna Type Frequency Band Tx Paths Max Antenna Gain (dBi)
(MHz)
DECT Module - 1#
FIPA 1920 ~ 1930 1 1.8
DECT Module - 2#
FIPA 1920 ~ 1930 1 29
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2. Test Configuration

2.1. Test Mode

Mode 1: Transmit by DECT channel - Module 1#

Mode 2: Transmit by DECT channel - Module 2#

2.2. Test System Connection Diagram

Connection Diagram — Radiated Spurious Emission Testing

. Remote Site
EUT i
o
1
2.3. Test System Details
Product Manufacturer Model No.
1 |DECT Tester RTX RTX2012
2.4. Test Environment Condition
Ambient Temperature 15 ~35°C
Relative Humidity 20 ~ 75%RH
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2.5. Labeling Requirements

Per 2.1074 & 15.19; Docket 95-19

The label shall be permanently affixed at a conspicuous location on the device; instruction manual or pamphlet
supplied to the user and be readily visible to the purchaser at the time of purchase. However, when the device
is so small wherein placement of the label with specified statement is not practical, only the FCC ID must be

displayed on the device per Section 15.19(a)(5). Please see attachment for FCC ID label and label location.

2.6. Automatic Discontinuation of Transmission

Does the EUT transmit Control and Signaling Information? XYes CINo
Does the EUT support Least Interfered Channel algorithm? X Yes [INo
Type of EUT: Ulinitiating Device  XIResponding Device

The following tests simulate the reaction of the EUT in case of either absence of information to transmit or

operational failure after a connection with the companion device is established.

Number Test EUT Reaction Verdict
1 Power Removed from EUT A Pass
2 Switch off EUT N/A Pass
3 Power Removed from Companion Device B Pass
4 Switch off Companion Device B Pass

A - Connection breakdown, Cease of all transmissions

B - Connection breakdown, EUT transmits control and signaling information

C - Connection breakdown, Companion Device transmits control and signaling information
N/A - Not Applicable (EUT does not have on/off switch)

Requirements, FCC 15.319(f)
The device shall automatically discontinue transmission in case of either absence of information 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 complete frame or burst intervals.
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3. Antenna Requirements

Excerpt from §15.203 of the FCC Rules/Requlations:

“An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the
responsible party can 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 antenna of the unit is permanently attached.

® There are no provisions for connection to an external antenna.

Conclusion:

The unit complies with the requirement of §15.203.
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4. Measuring Instrument

Instrument Manufacturer Model No. Asset No. Cali. Interval |Cali. Due Date |Test Site
TRILOG Antenna Schwarzbeck VULB 9162 MRTSUE06022 1 year 2023-05-20 WZ-AC2
EMI Test Receiver Agilent N9038A MRTSUE06125 1 year 2023-06-04 W2Z-AC2
Thermohygrometer Mingle ETH529 MRTSUE06170 1 year 2023-11-27 WZ-AC2
Horn Antenna Schwarzbeck BBHA 9120D MRTSUE06171 1 year 2023-10-13 WZ-AC2
Preamplifier Schwarzbeck BBV 9718 MRTSUE06176 1 year 2023-05-08 WZ-AC2
Anechoic Chamber RIKEN WZz-AC2 MRTSUE06213 1 year 2023-04-21 Wz-AC2
Thermohygrometer testo Testo 608-H1 MRTSUE11038 1 year 2023-11-01 WZ-AC2
Loop Antenna Schwarzbeck FMZB 1519 MRTSUE06025 1 year 2023-09-29 WZ-AC2
Horn Antenna Schwarzbeck BBHA 9170 MRTSUE06597 1 year 2023-11-05 WZ-AC2
Preamplifier EMCI EMC184045SE |MRTSUE06640 1 year 2024-01-12 WZ-AC2
Two-Line V-Network R&S ENV216 MRTSUE06002 1 year 2023-06-04 WZ-SR2
Shielding Room MIX-BEP W2Z-SR2 MRTSUE06215 5 years 2026-12-20 W2Z-SR2
Thermohygrometer testo 608-H1 MRTSUE06404 1 year 2023-06-06 WZ-SR2
EMI Test Receiver R&S ESR3 MRTSUE06909 1 year 2023-10-27 WZ-SR2
Thermohygrometer testo 608-H1 MRTSUE06402 1 year 2023-06-06 WZ-SR5
Signal Generator R&S SMBV100A MRTSUE06279 1 year 2023-04-06 WZ-SR5
DECT Tester RTX RTX2012 MRTSUE06408 |1 year 2024-02-29 WZ-SR5
Signal Generator Keysight N5182B MRTSUE06993 1 year 2023-08-23 WZ-SR5
Signal Generator Keysight N5182B MRTSUE06451 1 year 2023-07-08 WZ-SR5
Attenuator MVE MVE2213 MRTSUE11085 1 year 2023-06-09 WZ-SR5
Temperature Chamber  |[BAOYT BYH-150CL MRTSUE06051 1 year 2023-10-08 WZ-TR3
Thermohygrometer testo 608-H1 MRTSUE06401 |1 year 2023-06-06 WZ-TR3
Signal Analyzer Keysight N9010B MRTSUE06457 1 year 2023-06-04 WZ-TR3
Software Version Function

EMI V3 VvV 3.0.0 EMI Test Software

Controller_MF 7802 1.02 RE Antenna & turntable

RTX2012 V 2.08.17 DECT
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5. Measurement Uncertainty

Where relevant, the following test uncertainty levels have been estimated for tests performed on the EUT as
specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed at approximately

the 95% confidence level using a coverage factor of k = 2.

AC Conducted Emission Measurement

The maximum measurement uncertainty is evaluated as:
9kHz~150kHz: 3.58dB
150kHz~30MHz: 3.20dB

Radiated Emission Measurement

The maximum measurement uncertainty is evaluated as:
Coaxial: 9kHz~30MHz: 2.59dB
Coplanar:  9kHz~30MHz: 2.60dB
Horizontal: 30MHz~200MHz: 3.85dB
200MHz~1GHz: 4.36dB
1GHz~40GHz: 4.98dB
Vertical: 30MHz~200MHz: 4.06dB
200MHz~1GHz: 5.28dB
1GHz~40GHz: 4.91dB

Spurious Emissions, Conducted

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
2.3dB

Output Power

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
1.5dB

Power Spectrum Density

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
2.3dB

Occupied Bandwidth

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
3.2%
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6. Test Result

6.1. Summary

FCC Section(s) Test Description Test Condition Verdict
15.319(b) Digital Modulation Techniques Pass
Declared
15.19(a)(3) Labeling requirements Pass
15.319(f) Automatic discontinuation of transmission Conducted Pass
15.317, 15.203 Antenna Requirement Declared Pass
15.315 AC Power Line Conducted Emission Line Conducted Pass
15.323(a) Emission Bandwidth Pass
15.319(c) Peak Transmit Power Pass
Conducted
15.319(d) Power Spectral Density Pass
15.323(d) In-band emissions Pass
15.323(d), 15.319(9) Out-of-band emissions Conducted & Radiated Pass
15.323(e) Frame Repetition Stability and period and Jitter Pass
15.323(f) Carrier frequency stability Pass
15.323(c1, c2, c3, c4) Listen Before Transmit (LBT) Pass
15.323(c5) Least Interfered Channel (LIC) Conducted Pass
15.323(c6) Random Waiting N/A
15.323(c7) Monitoring Requirements Pass
15.323(c8) Monitoring Antenna Declared Pass
15.323(c9) Monitoring Threshold Relaxation N/A
15.323(c10) Duplex System LBT Conducted N/A
15.323(c11) Co-Located Device LBT N/A
15.323(c12) Fair Access Declared N/A

Remark:

1. “N/A” means that this item is not applicable, and the detail information refer to relevant section.

2. Forradiated emission test, every axis (X, Y, Z) was also verified. The test results shown in the following

sections represent the worst-case emissions.
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6.2. AC Power Line Conducted Measurement Emissions

6.2.1.Test Limit

FCC Part 15.207 Limits

Frequency (MHz) QP (dBpV) AV (dBpV)
0.15-0.50 66 - 56 56 - 46
0.50-5.0 56 46

5.0-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.

Note 2: The limit decreases linearly with the logarithm of the frequency in the range 0.15MHz to 0.5MHz.

6.2.2.Test Setup

Non-conductive table

EUT

Vertical ground

reference plane
0.8 m

Test Receiver

/\/\N\N\,\_ =

inl

Bonded to horizontal
ground plane
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6.2.3.Test Result

Site: WZ-SR2 Test Date: 2023-03-07

Limit: FCC_Part15.207_CE_AC Power Engineer: Helen Han

Probe: ENV216_101683_Filter Off E Polarity: Line

EUT: ULE Repeater Power: AC 110V/60Hz

Test Mode: Transmit at channel 00

80
70
60

50

< 40
?:; 30
2 20

10(T

0

-10

-20

0.15 1 10 30

frequerey M)
No | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBpV) (dB)
(dBpV) (dBuV)

1 0.154 30.164 20.460 -35.617 65.781 9.704 QP
2 0.154 11.203 1.499 -44.579 55.781 9.704 AV
3 0.186 35.405 25.693 -28.808 64.213 9.712 QP
4 0.186 21.735 12.023 -32.478 54.213 9.712 AV
5 0.382 26.672 16.864 -31.564 58.236 9.807 QP
6 0.382 15.162 5.354 -33.074 48.236 9.807 AV
7 0.478 35.056 25.189 -21.317 56.374 9.867 QP
8 |~ 0.478 30.724 20.857 -15.650 46.374 9.867 AV
9 0.622 25.741 15.810 -30.259 56.000 9.931 QP
10 0.622 21.809 11.878 -24.191 46.000 9.931 AV
1 5.642 35.099 24,735 -24.901 60.000 10.364 QP
12 5.642 27.900 17.536 -22.100 50.000 10.364 AV

Note 1: " * ", means this data is the worst emission level.

Note 2: Measure Level (dBuV) = Reading Level (dBuV) + Factor (dB).

Note 3: Factor (dB) = Cable Loss (dB) + LISN Factor (dB).
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Site: WZ-SR2 Test Date: 2023-03-07

Limit: FCC_Part15.207_CE_AC Power Engineer: Helen Han

Probe: ENV216_101683_Filter Off E Polarity: Neutral

EUT: ULE Repeater Power: AC 110V/60Hz

Test Mode: Transmit at channel 00

80

70

60

50

< 40
@
2 30
[
8
= 20
10
0
-10
-20
0.15 1 10 30
FrequencyiMifz)
No | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBpV) (dB)
(dBpV) (dBpV)
1 0.166 36.187 26.456 -28.971 65.158 9.731 QP
2 0.166 19.668 9.937 -35.490 55.158 9.731 AV
3 0.250 31.530 21.767 -30.227 61.757 9.763 QP
4 0.250 17.580 7.816 -34.177 51.757 9.763 AV
5 0.366 24.773 14.956 -33.818 58.591 9.817 QP
6 0.366 13.695 3.878 -34.896 48.591 9.817 AV
7 0.494 29.909 20.021 -26.192 56.100 9.887 QP
8 |* 0.494 24.306 14.418 -21.795 46.100 9.887 AV
9 0.622 20.936 10.983 -35.064 56.000 9.953 QP
10 0.622 15.682 5.729 -30.318 46.000 9.953 AV
11 5.530 33.948 23.559 -26.052 60.000 10.389 QP
12 5.530 27.447 17.058 -22.553 50.000 10.389 AV

Note 1: " * ", means this data is the worst emission level.

Note 2: Measure Level (dBuV) = Reading Level (dBuV) + Factor (dB).

Note 3: Factor (dB) = Cable Loss (dB) + LISN Factor (dB).
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6.3. Emission Bandwidth Measurement

6.3.1.Test Limit

The 26 dB Bandwidth B shall be larger than 50 kHz and less than 2.5MHz.

No requirement for 6 dB and 12 dB Bandwidth. These values are only used for testing Monitoring Bandwidth if

the Simple Compliance test fails (ANSI C63.17, clause 7.4).

6.3.2.Test Procedure used

ANSI C63.17, Clause 6.1.3

6.3.3.Test Setup

E

MWl e

w
Spectrum Analyzer
DC Block i
&
Attenuator ()
EUT
0.
w w
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6.3.4.Test Result

Test Site WZ-SR5 Test Engineer Liz Yuan
Test Date 2023-03-05 Test Mode Mode 1
Channel No. Frequency 26dB Bandwidth Result
(MHz) (MHz)
04 1921.536 1.426 Pass
02 1924.992 1.422 Pass
00 1928.448 1.418 Pass

26dB Bandwidth

Channel 04 (1921.536MHz)

Channel 02 (1924.992MHz)

Analyzer 1

Cocupied Bandwidth
1.2400 M

Transmit Freq Emor
Sandwidin

#Video BW 47.000 kHz

Span 3 Mz,
Sweep 12.8 ms (2001 pts)

Total Power

Span 3 MHz

#Video BW 47.000 kHz
Sweep 12.8 ms (2001 pts)

Occupied Bandw
Total Power

Transmit Freq Emor
Bandwidih

@2 l?

#Video BW 47.000 kHz
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Test Site

WZ-SR5

Test Engineer

Liz Yuan

Test Date

2023-03-05

Test Mode

Mode 2

Channel No.

Frequency
(MHz)

26dB Bandwidth

(MHz)

Result

04

1921.536

1.431

Pass

02

1924.992

1.447

Pass

00

1928.448

1.434

Pass

26dB Bandwidth

KGRI
G A muto

#Video BW 47.000 kHz

Transmit Freq Eor
48 Bandwidin

Span 3 Mz
Sweep 12.8 ms (2001 pts)

KEYSIGHT :"“:::; »
G A mute

1 Graph

|Seale/Div 10.0 4B

Transmit Freq Emor
x 0B Bancwidih

w=a o A?

#Video BW 47.000 kHz

Span 3 MHz
Sweep 12.8 ms (2001 pts)

KEYSIGHT i 8¢
Coupkg AC
Algn. Aulo

#Video BW 47.000 kHz

Transmit Freq Emor
awiciin

Wl ks

Sweep 12.8 ms (2001 pts)
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6.4. Peak Power Output
6.4.1.Test Limit

Peak transmit power shall not exceed 100 microwatts multiplied by the square root of the emission bandwidth
in Hertz.

The peak transmit power shall be reduced by the amount in decibels that the maximum directional gain of the

antenna exceeds 3dBi.

6.4.2.Test Procedure Used

ANSI C63.17, Clause 6.1.2

6.4.3.Test Setup

J

)
y/

| l'llt’llh..l,.

Spectrum Analyzer

T;A

DC Block
&
Attenuator )
EUT
. 0.
w w
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6.4.4.Test Result

Test Site WZ-SR5 Test Engineer Liz Yuan
Test Date 2023-03-05 Test Mode Mode 1
Channel No. Frequency Maximum Conducted Limit Result
(MHz) Output Power (dBm) (dBm)
04 1921.536 20.36 <20.76 Pass
02 1924.992 20.35 <20.76 Pass
00 1928.448 20.40 <20.76 Pass

Note: The min EBW = 1418000Hz
Peak Transmit Power Limit = 10*log(100uW x (EBW)"? + 1000) = 20.76dBm, Antenna Gain=1.80dBi < 3dBi

Peak Output Power

Channel 04 (1921.536MHz)

#Video BW 8.0 MHz

Span 0 Hz |Search
Sweep 500 ps (2001 pts)

+

Channel 02 (1924.992MHz)

o

Select Marker
Marker 1

Maiker

Fef Lvi Offsat 21,10 6B
Ref Level 26.10 dBm

Center 1.924992000 GHz
Res 0 MKz

#Video BW 8.0 MHz

Next P Right

Marker Deita

WI—CF

#Video BW 8.0 MHz
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Test Site WZ-SR5 Test Engineer Liz Yuan
Test Date 2023-03-05 Test Mode Mode 2
Channel No. Frequency Maximum Conducted Limit Result
(MHz) Output Power (dBm) (dBm)
04 1921.536 20.15 <20.78 Pass
02 1924.992 20.20 <20.78 Pass
00 1928.448 20.22 <20.78 Pass

Note: The min EBW = 1431000Hz
Peak Transmit Power Limit = 10*log(100uW x (EBW)"2 = 1000) = 20.78dBm, Antenna Gain=2.90dBi < 3dBi

Peak Output Power

Channel 02 (1924.992MHz)

ScalerDiv 10 48

Ref Lvi Offset 21.10 68
Ref Level 26.10 dBm

#Video BW 8.0 MHz

Span 0 Hz)|Search
Sweep 500 s (2001 pis;

KEYSIGHT s 5
G

um Analyzer 4

+ p g

Log-Power [ Seinct Marker
M

Ref Lvl Offsat 2110 0B

Scale/Div 10 4B

Ref Level 26.10 dBm

#Videa BW 8.0 MHz

Sweep 500 s (2001 pts)|

s Sl il

#Video BW 8.0 MHz

Mir Ref Lyl

Continuous Peak
Span
Swesp 500 s (2001 pts
- -
i ilies i
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6.5. Power Spectral Density

6.5.1.Test Limit

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.

6.5.2.Test Procedure Used

ANSI C63.17, Clause 6.1.5

6.5.3.Test Setup

WH lmln ‘ 8

Spectrum Analyzer

DC Block
&
Attenuator 9
EUT
0. = =
w w
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6.5.4.Test Result

Test Site WZ-SR5 Test Engineer Liz Yuan

Test Date 2023-03-05

Channel No. Frequency Measured PSD | Measured PSD Limit Result
(MHz) (dBm / 3kHz) (mW / 3kHz) (mW / 3kHz)

04 1921.536 0.53 1.13 <3.00 Pass
02 1924.992 1.04 1.27 <3.00 Pass
00 1928.448 1.40 1.38 <3.00 Pass

Power Spectral Density

Channel 04 (1921.536MHz) Channel 02 (1924 992MHz)
= + ’ te] Marker v

el 1 :
HT o N E - ¢ Gielisagd Select Marker

Select Marker
IF Gain. Lo
Sig Track OF

n. Lo o
Sig Track OF - » -

Ref Lvl Offsat 21,10 0B : 5 Ref Lvl Offsat 21,10 0B
Ref Level 16.00 dBm Ref Level 16.00 6B

=

1924092000 GHz #Videa BW 10 kHz

W 3.0 KHE

2~ A7

#ideo BW 10 kHz

Salnct Marker

Ref Lvl Offsat 2110 0B
Ref Level 16.00 dBm

.’\

Start 1.928448000 GHz #¥ideo BW 10 kiz
3.0
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6.6. In-Band Unwanted Emissions
6.6.1.Test Limit

B < f2 _2B: less than or equal to 30 dB below maximum permitted peak power level
2B <f2 3B: less than or equal to 50 dB below maximum permitted peak power level

3B <f2 _UPCS Band Edge: less than or equal to 60 dB below maximum permitted peak power level.

6.6.2.Test Procedure Used

ANSI C63.17, Clause 6.1.6.1

6.6.3.Test Setup

ol

5=

w
Spectrum Analyzer
DC Block
&
Attenuator ()
EUT
0.
- -
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6.6.4.Test Result

Test Site WZ-SR5 Test Engineer Liz Yuan

Test Date 2023-03-05 Test Mode Mode 1

In-Band Unwanted Emissions

Channel 04 (1921.536MHz)

ecirum Analyzer 3

Ref Lvl Offsat 24.10 6B 10.0000000 MHz
Ref Level 20.76 dBm Swept Span

10.0000000 MHz
Scale/Div 10 4B Swept Span
Zevo Span

ideo BW 4T kHz Span 10.00 Mhz
Sweep 1.07 ms (4001 pts

#Video BW 47 kz Span 10.00 MHz
Sweep 1.07 ms (4001 pis

e Lvl Offset 21.10 0B
Ref Level 20.76 dBm

#Video BW 47 kHz Span 10.00 MHz,
Sweep 1.07 ms (4001 p:
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Test Site

WZ-SR5

Test Engineer

Liz Yuan

Test Date

2023-03-05

Test Mode

Mode 2

In-Band Unwanted Emissions

Channel 04 (1921.536MHz)

Scale/Div 10 48

Center 1.021538 GHz
[zRes BV 15 kHz

w | ?

= Frequency

Span

10.0000000 MHz
Swept Span
Zexo Span

#Video BW 47 kHz Span 10.00 MHz

Sweep 1.07 ms (4001 pis)

W10 HH L

v

¥

on
Qain. Low
Sig Tack OF
et 21,10 58

0.78 Bm

CF Step
1000000 MHz

#idea BW 47 kkz Span 10.00 MHz

Sweep 1.07 ms: (4001 pis)

ot 21.10 0B
Ref Level 20.78 dBm

10.0000000 MHz
Swept Span

#Video BW 47 kHz
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6.7. Out-of-Band Emissions, Conducted
6.7.1.Test Limit

f<1.25 MHz outside UPCS band: < -9.5dBm
1.25 MHz < f £ 2.5 MHz outside UPCS band: < -29.5dBm

f < 2.5 MHz outside UPCS band: < -39.5dBm

6.7.2.Test Procedure Used

ANSI C63.17, Clause 6.1.6.2

6.7.3.Test Setup

;-

i

w
Spectrum Analyzer
DC Block Ju
&
Attenuator [0
EUT
0.
- -
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6.7.4.Test Result

Test Site

WZ-SR5

Test Engineer

Liz Yuan

Test Date

2023-03-05

Test Mode

Mode 1

Out-Band Unwanted Emissions — Channel 04

1.915GHz ~ 1.92GHz

1.93GHz ~ 1.935GHz

ounig A
Align. Ak
1 Spectm
iv 10 0B
1

Scales Ref Level 20.76 dBm

Start 1.915000 GHz #Video BW 47 kHz
sm

BW 15 kHz

ecinum Analyzer 3
e SA
KEYSIGHT b .’" .
e
Co) ign Auts

Scale/Div 10 4B
1

start 1.930000 GHz
[aRes BW 15 kHz

“ C M7

00
Tiig. Fies Run

Sig Track Off

Ref Lyl Offsat 21,10 68 Mkr1

Ref Level 20.78 dBm

#Video BW 47 kz ‘Stop 1935000 GHz, |Search

Sweep 1.07 ms (4001 pis)
P EE
wha #u

Out-Band Unwanted Emissions —Channel 02

1.915GHz ~ 1.92GHz

1.93GHz ~ 1.935GHz

+
Selec: harker
Mharket 1

Kgysm}.ﬁ it HE Amen 108
) Cuumig AC
Co e Au

Start 1.915000 GHz
[2Res BW 15 khz

#Video BW 47 kHz Stop 1.920000 GHz, [Sasrch

Sweep 1.07 ms (4001 pts)

T~ ?] Ll

~

Maiker

rum Anaiyzer 3
Pl SA

KEYSIGHT 'c":‘:_": .
s b,

Align. Auto

Start 1.930000 GHz
BW 15 kkz

o cll|?

Sig Track OF

Lvi Offsat 21.10 0B
el Level 20.78 dBm

#Video BW 47 khiz Stop 1935000 GHz. |Search

Sweep 1.07 ms (4001 pis)
1 AL

Out-Band Unwanted Emissions —Channel 00

1.915GHz ~ 1.92GHz

1.93GHz ~ 1.935GHz

pectrum Analyzer
Ocoupled BIW

KEYSIGHT ‘é"" ;‘* n
) Coumima A
G2
Sig Track Of
Ref Lvl Offsat 21.10 0B

alerDiv 10 48 1 20.76 ABm

5 1

i

Start 1.915000 GHz
[#Res BW 15 kHz

#Video BW 47 kHz Stop 1.920000 GHz| [Se:

Sweep 1.07 ms (4001 pts)

Tl HEEEC : W H ¢

rum Anaiyzer 3
ept SA
KEYSIGHT lt 6
— Couing AC
Al Auto

Propertias

Mark

Start 1.930000 GHz
[#Res BW 15 kHz

“cl?

IF Gain. Low

Sig Track Of
Ref Lvl Offset 21,10 6B Mkr
Ref Level 20.76 ¢Bm

Marker
Fune

Marker—

#Video BW 47 kz Stop 1935000 GHz, |Se:

Sweep 1.07 ms (4001 pts)
Lol S 4
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Test Site

WZ-SR5

Test Engineer

Liz Yuan

Test Date

2023-03-05

Test Mode

Mode 2

Out-Band Unwanted Emissions — Channel 04

1.915GHz ~ 1.92GHz 1.93GHz ~ 1.935GHz

trum Analyzer 3
wepl SA
it 7 50 0

KEYSIGHT froit R&
Coupien AC Conoction
Align. Auto Froq Rel. Ind (5)
NFE: Of

men 1008 PO BeS Wt A Iype Lo0-Power

Gale: O o100
IF Gain. Low

Sig Track: OF

Ref Lyl Offset 21,10 0B Mir1
Ref Level 20.78 dBm

#Video BW 47 kHz
Sweep 1.07 ms (4001 pis)

- %2

Stop 1.920000 GHz| [Sei

KEYSIGHT Faix 1e
Coupleg AC
Align. Auio

Pl i

1
IF Qain.Low  Tiig. Fiee Run

S Track O

Ref Lyl Offset 21,10 6B Mkr1

Ref Level 20.78 9Bm

Properses
Marker
Marker—

Counter

#idea BW 47 kkz Stop 1935000 GHz, |Sei

Sweep 1.07 ms: (4001 pis)

il Silimw e

Out-Band Unwanted Emissions —Channel 02

1.915GHz ~ 1.92GHz

1.93GHz ~ 1.935GHz

+ b
PN Bt W
Gale.
IF Qain. Low
Sig Track: OF
Ref Lvi Offsat 21.10 6B Mkr1
Ref Level 20.78 dBm

#Video BW 47 kHz
Sweep 1.07 me (4001 pis)

W10 HH X

o]

Select Marker

Stop 1.920000 GHz| [Sei

Marker

‘ Spectrum Analyzer 3
e SA

KEYSIGHT e AF
Couplng AC
Align. Aulo
nm
v 10 B
1

Scale

Tiig. Fies Run.
Track Of

Ref Lyl Offset 21.10 68 Mkr1

Ref Level 20.78 dBm

#Videa BW 47 kHz
Sweep 1.07 ms (4001 pis)

Hjl, Slisa e

Out-Band Unwanted Emissions —Channel 00

1.915GHz ~ 1.92GHz

1.93GHz ~ 1.935GHz

Sig Track OF

2110 6B
Ref Level 20.78 dBm

#Video BW 47 kHz

Stop 1.920000 GHz| [Sai
Sweep 1.07 ms (4001 pis)

N |7
w0

Spectrum Analyzer 3
Swept SA
KEYSIGHT kit R
Couplng AC

Align. Aulo

Scale/Div 10 4B
1

FNO Bost Wide
Gaio. O

IF Qan. Low
Sig Track OF

Tiig. Fiee Run

Mkr1 1.930 (

211068
Ref Level 20.78 dBm

#yideo BW 47 khiz Stop 1935000 GHz, |Se,

Sweep 1.07 ms (4001 pis)

e (|2
#u
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6.8. Radiated Spurious Emission Measurement
6.8.1.Test Limit

For section 15.323(d): Emission outside the band shall be attenuation below a reference power of 112
milliwatts: 60 dB at 2.5 MHz or greater above or below the band.

For section 15.319(g): Notwithstanding other technical requirements specified in this subpart, attenuation of
emissions below the general emission limits in 15.209 is not required.

Where the limit is more stringent than 15.209, the limits of 15.209 take precedence as indicated in 15.319(g).
All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47CFR must

not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHZ] [uV/m] [Meters]
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30-88 100 3
88 -216 150 3
216 - 960 200 3
Above 960 500 3

6.8.2.Test Procedure Used

ANSI C63.10 Section 6.3 (General Requirements)

ANSI C63.10 Section 6.4 (Standard test method below 30MHz)

ANSI C63.10 Section 6.5 (Standard test method above 30MHz to 1GHz)

ANSI C63.10 Section 6.6 (Standard test method above 1GHz)
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6.8.3.Test Setting

Table 1 - RBW as a function of frequency

Frequency RBW

9 ~ 150 kHz 200 ~ 300 Hz
0.15 ~ 30 MHz 9~10kHz
30 ~ 1000 MHz 100 ~ 120 kHz

> 1000 MHz 1 MHz

Quasi-Peak Measurements below 1GHz

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Span was set greater than 1MHz

3. RBW = as specified in Table 1

4. Detector = CISPR quasi-peak

5. Sweep time = auto couple

6. Trace was allowed to stabilize

Peak Measurements above 1GHz

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW = 1MHz

3. VBW = 3MHz

4. Detector = peak

5. Sweep time = auto couple

6. Trace mode = max hold

7. Trace was allowed to stabilize
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Average Measurements above 1GHz (Method VB)

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW = 1MHz

3. VBW; If the EUT is configured to transmit with duty cycle = 98%, set VBW = 10 Hz.

If the EUT duty cycle is < 98%, set VBW = 1/T. T is the minimum transmission duration.

4. Detector = Peak

5. Sweep time = auto

6. Trace mode = max hold

7. Trace was allowed to stabilize
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6.8.4.Test Setup

Below 30MHz Test Setup:

Turntable

Test Receiver

o| |1

/\/\N\,-V\,\__

1~4'm Antenna | Antenna Tower
B

| | 1 =
- /
1 Reference Point of
Antenna Calibration
0.8 m Polystyrene
l ——eee 3 m -

0000|

Below 1GHz Test Setup:

Turntable Centre

Test Receiver |/\/\~\.’-\,\_ | Ol I
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Above 1GHz Test Setup:

- R

1~4 m Antenna Antenna Tower
'\
EUT 3 -
T F{ ot 8l
Reference Point of ‘ .

Antenna Calibration

1.5m | polystyrene

Turntable Centre

Spectrum Analyzer U ‘ | [

L1®)
0
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6.8.5.Test Result

Test Site WZ-AC2 Test Engineer Bob Zhang
Test Date 2023-03-08 Test Mode Mode 1
Remark 1. Average measurement was not performed if peak level lower than average limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show in the
report.
Test Frequency Reading Factor Measure Limit Margin | Detector | Polarization
Channel (MHz) Level (dB/m) Level (dBuV/m) (dB)
(dBuV) (dBpV/m)
3856.0 53.0 -0.1 52.9 74.0 -21.1 Peak | Horizontal
3856.0 30.1 -0.1 30.0 54.0 -24.0 | Average | Horizontal
7715.0 34.2 11.3 455 74.0 -28.5 Peak | Horizontal
11574.0 34.5 18.1 52.6 74.0 -21.4 Peak | Horizontal
00 11574.0 25.7 18.1 43.8 54.0 -10.2 | Average | Horizontal
3856.0 47.7 -0.1 47.6 74.0 -26.4 | Peak Vertical
4816.5 34.9 4.1 39.0 74.0 -35.0 Peak Vertical
11574.0 341 18.1 52.2 74.0 -21.8 Peak Vertical
11574.0 19.8 18.1 37.9 54.0 -16.1 |Average | Vertical
3856.0 47.7 -0.1 47.6 74.0 -26.4 Peak | Horizontal
4816.5 34.9 4.1 39.0 74.0 -35.0 Peak | Horizontal
11574.0 341 18.1 52.2 74.0 -21.8 Peak | Horizontal
11574.0 19.8 18.1 37.9 54.0 -16.1 | Average | Horizontal
0 3847.5 40.9 -0.2 40.7 74.0 -33.3 Peak Vertical
4825.0 35.8 4.0 39.8 74.0 -34.2 Peak Vertical
11574.0 33.7 18.1 51.8 74.0 -22.2 | Peak Vertical
11547.0 24.7 171 41.8 54.0 -12.2 | Average | Vertical
3856.0 53.1 -0.1 53.0 74.0 -21.0 Peak Horizontal
3856.0 30.2 -0.1 30.1 54.0 -23.9 | Average | Horizontal
10911.0 32.2 17.2 49.4 74.0 -24.6 Peak | Horizontal
04 11531.5 32.9 17.5 50.4 74.0 -23.6 Peak | Horizontal
3847.5 42.8 -0.2 42.6 74.0 -31.4 Peak Vertical
8242.0 30.7 11.6 42.3 74.0 -31.7 Peak Vertical
11574.0 31.9 18.1 50.0 74.0 -24.0 Peak Vertical

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB/m)
Factor (dB/m) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Test Site WZ-AC2 Test Engineer Bob Zhang
Test Date 2023-03-08 Test Mode Mode 2
Remark 1. Average measurement was not performed if peak level lower than average limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show in the
report.
Test Frequency Reading Factor Measure Limit Margin | Detector | Polarization
Channel (MHz) Level (dB/m) Level (dBuV/m) (dB)
(dBuV) (dBpV/m)
3856.0 44.0 -0.1 43.9 74.0 -30.1 Peak Horizontal
7341.0 31.7 1.4 43.1 74.0 -30.9 Peak | Horizontal
11565.5 34.6 17.9 52.5 74.0 -21.5 Peak | Horizontal
11565.5 26.0 17.9 43.9 54.0 -10.1 | Average | Horizontal
%0 3856.0 44.0 -0.1 43.9 74.0 -30.1 Peak Vertical
7553.5 31.9 11.5 434 74.0 -30.6 Peak Vertical
11565.5 33.1 17.9 51.0 74.0 -23.0 Peak Vertical
11565.5 26.1 17.9 44.0 54.0 -10.0 |Average| Vertical
3847.5 49.7 -0.2 49.5 74.0 -24.5 Peak | Horizontal
4876.0 33.5 3.8 37.3 74.0 -36.7 Peak Horizontal
11548.5 35.2 17.1 52.3 74.0 -21.7 Peak | Horizontal
02 11548.5 258 17.1 42.9 54.0 -11.1 | Average | Horizontal
3847.5 441 -0.2 43.9 74.0 -30.1 Peak Vertical
7468.5 324 11.3 43.7 74.0 -30.3 Peak Vertical
11548.5 33.8 17.1 50.9 74.0 -23.1 Peak Vertical
3839.0 51.4 -0.2 51.2 74.0 -22.8 Peak | Horizontal
3839.0 31.3 -0.2 31.1 54.0 -22.9 | Average | Horizontal
4825.0 35.0 4.0 39.0 74.0 -35.0 Peak Horizontal
11531.5 35.9 17.5 53.4 74.0 -20.6 Peak | Horizontal
o 11531.5 25.5 17.5 43.0 54.0 -11.0 | Average | Horizontal
3847.5 46.6 -0.2 46.4 74.0 -27.6 | Peak Vertical
4842.0 34.7 3.9 38.6 74.0 -35.4 Peak Vertical
11472.0 314 17.2 48.6 74.0 -25.4 Peak Vertical

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB/m)
Factor (dB/m) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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The Worst Result of Radiated Emission below 1GHz:

Site: WZ-AC2 Test Data: 2023-03-08
Limit: FCC_Part15.209_RSE(3m) Engineer: Bob Zhang
Probe: VULB9162_30-7000MHz Polarity: Horizontal
EUT: ULE Repeater Power: AC 110V/60Hz
Test Mode: Transmit at channel 00

%

80

70

60

% 40 !
E 30 3
20
10
0
‘1030 100
requsncyMEL)
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB/m)
(dBuV/m) | (dBuV)

1 52.310 22.597 2177 -17.403 40.000 20.420 PK
2 164.345 21.187 5.341 -22.313 43.500 15.846 PK
3 329.730 26.410 4.748 -19.590 46.000 21.662 PK
4 455.345 26.674 2.639 -19.326 46.000 24.034 PK
5 751.195 32.474 3.024 -13.526 46.000 29.450 PK
6 * 904.940 34.301 3.063 -11.699 46.000 31.238 PK

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB/m)

Factor (dB/m) = Cable Loss (dB) + Antenna Factor (dB/m)

Note 2: QP measurement was not performed when peak measure level was lower than the QP limit.

Note 3: The amplitude of radiated emissions (frequency range from 9kHz to 30MHz and 18 GHz to 20GHz) is
that proximity to ambient noise, which also are attenuated more than 20 dB below the permissible value.

Therefore, the data is not presented in the report.
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Site: WZ-AC2

Test Data: 2023-03-08

Limit: FCC_Part15.209_RSE(3m)

Engineer: Bob Zhang

Probe: VULB9162_30-7000MHz

Polarity: Vertical

EUT: ULE Repeater

Power: AC 110V/60Hz

Test Mode: Transmit at channel 00

90
80
70
60
g w = : 5
E 30/"\/‘/’- ; b ;
= Mwwmw
10
0
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No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB/m)
(dBuV/m) | (dBuV)
1 32.425 33.527 16.770 -6.473 40.000 16.757 PK
2 * 38.245 34.187 16.044 -5.813 40.000 18.144 PK
3 91.110 24.442 7.710 -19.058 43.500 16.732 PK
4 515.000 27.317 2.366 -18.683 46.000 24.951 PK
5 742.465 31.879 2.629 -14.121 46.000 29.249 PK
6 925.795 35.166 4.099 -10.834 46.000 31.067 PK

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB/m)
Factor (dB/m) = Cable Loss (dB) + Antenna Factor (dB/m)

Note 2: QP measurement was not performed when peak measure level was lower than the QP limit.

Note 3: The amplitude of radiated emissions (frequency range from 9kHz to 30MHz and 18 GHz to 20GHz) is

that proximity to ambient noise, which also are attenuated more than 20 dB below the permissible value.

Therefore, the data is not presented in the report.
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6.9. Frame Repetition Stability and Period and Jitter

6.9.1.Test Limit

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 this band 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. 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.

6.9.2.Test Procedure Used

ANSI C63.17, Clause 6.2.2 & 6.2.3

6.9.3.Test Setup
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6.9.4.Test Result

Test Site WZ-SR5 Test Engineer Liz Yuan
Test Date 2023-03-05
Carrier Frequency Frame Repetition Stability (ppm) -
Limit (ppm)
(MHz) Standard deviation Frame Repetition Stability
1924.992 0.132 0.396 +10
Carrier Frequency Frame Jitter (us)
: : Limit (us)
(MHz) min mean max Amin Amax
1924.992 -0.1 0 0.1 -0.1 0.1 125
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6.10. Carrier Frequency Stability
6.10.1.Test Limit

Per §15.323(f), the frequency stability of the carrier frequency of the intentional radiator shall be maintained
within £10 ppm over 1 hour or the interval between channel access monitoring, whichever is shorter. The
frequency stability shall be maintained over a temperature variation of —20°C to +50°C at normal supply
voltage, and over a variation in the primary supply voltage of 85 percent to 115 percent of the rated supply
voltage at a temperature of 20 °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.

6.10.2.Test Procedure Used

ANSI C63.17, Clause 6.2.1

6.10.3.Test Setup
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6.10.4.Test Result

Test Site WZ-TR3 Test Engineer Liz Yuan

Test Date 2023-03-05

Carrier Frequency Stability over Time at Nominal Temperature

Average Mean Carrier Max. Diff. Min. Diff. Max Dev. Limit
Frequency (MHz) (kHz) (kHz) (ppm) (ppm)
1924.99362 9.8 1.3 4.25 +10

Carrier Frequency Stability over Temperature

Temperature Average Mean Carrier Max. Diff Deviation Limit
Frequency (MHz) (kHz) (ppm) (ppm)
T=+20°C Ref Ref
T=0°C 1924.99362 9.2 3.94 +10
T =+40°C 9.8 4.25

Carrier Frequency Stability over Voltage

Voltage Average Mean Carrier Max. Diff Deviation Limit
Frequency (MHz) (kHz) (ppm) (ppm)
V=110V Ref Ref
V =93.5V 1924.99362 8.9 3.78 +10
V =126.5V 94 4.04

Note: Mean. Diff = Average Mean Carrier Frequency — Carrier Frequency

Deviation ppm = ((Max. Diff. - Mean. Diff.) / Mean Carrier Freg.) x 107,
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6.11. Listen Before Transmit (LBT)

6.11.1. Test Limit

Monitoring Time Requirements

Immediately prior to initiating transmission, devices must monitor the combined time and spectrum window in
which they intend to transmit. For a period of at least 10 milliseconds for systems designed to use a 10
milliseconds or shorter frame period or at least 20 milliseconds for systems designed to use a 20 milliseconds

frame period.

Monitoring Threshold

The monitoring threshold must not be more than 30 dB above the thermal noise power for a bandwidth
equivalent to the emission bandwidth of the device.

Calculation of monitoring threshold limits for isochroous devices:

Monitoring threshold: T. = -174+10Log10B + My + Pmax- Peut (dBm)

Where: B=Emission bandwidth (Hz)

Mu=dB the threshold may exceed thermal noise (30dB)

Pmax=5*Log10B-10(dBm)

Peur=Transmitted power (dBm)

Monitor B Mu Pmax Peut Threshold
Threshold (MHz) (dB) (dBm) (dBm) (dBm)
TL 1.418 30 20.79 19.322 -82.12

The EUT must not transmit until the interference level is less than or equal to:

Measured Threshold Level <T.+ Um =-82.12 + 6 = -76.12dBm

Maximum Transmit Period

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 h is not permitted without repeating the access criteria.
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System Acknowledgement

Once access to specific combined time and spectrum windows is obtained an acknowledgement from a
system participant must be received by the initiating transmitter within one second or transmission must cease.
Periodic acknowledgements must be received at least every 30 s or transmission must cease. Channels used
exclusively for control and signaling information may transmit continuously for 30 s without receiving an

acknowledgement, at which time the access criteria must be repeated.

6.11.2. Test Procedure Used

ANSI C63.17, Clause 7.3 & 8.2.

6.11.3. Test Setup
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6.11.4. Test Result

Test Site WZ-SR5 Test Engineer Liz Yuan

Test Date 2023-03-07

Monitoring Time Requirements

Interference (Refer to ANSIC63.17 clause 7.3.3) Reaction of EUT Results
Apply the interference on f1 at level TL+Uwm +20, and no interference

EUT transmits on f2 Pass
on f2. Initiate transmission and verify the transmission on f2.
Apply the interference on f2 at level TL+Uwm +20, at the same time, no
interference on f1. After about 20ms, initiate transmission and verify EUT transmits on f1 Pass

the transmission on f1.

Monitoring Threshold Requirements

The test is not applicable, because the EUT supports at least of 20 duplex system access channels and

implements Least Interfered Channel (LIC) algorithm.

Maximum Transmit Period

Test ref. to ANSI C63.17 clause 8.2.2 Observation Verdict
Transmission duration on same time and frequency window | Only for initiating device that
controls which time slot is N/A
used

System Acknowledgements
Test ref. to ANSI C63.17 clause 8.2.1 Observation Verdict
Initial transmission without acknowledgements Not applicable for EUT that

transmits control and N/A

signaling information
Transmission time after loss of acknowledgements 5.3 sec Pass
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6.12. Least Interfered Channel (LIC) Requirements
6.12.1. Test Limit
LIC Selection
If access to spectrum is not available as determined by the above, and a minimum of 20 duplex system access
channels are defined for the system, the time and spectrum windows with the lowest power level may be

accessed.

Least Interfered Channel Confirmation

A device utilizing the provisions of this paragraph must have monitored all access channels defined for its
system within the last 10 s and must verify, within the 20ms (40ms for devices designed to use a 20 ms 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.

Power Measurement Resolution

The power measurement resolution for this comparison must be accurate to within 6dB.

Maximum Spectrum Occupancy

No device or group of co-operating devices located within 1 m 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.

6.12.2. Test Procedure Used

ANSI C63.17, Clause 7.3.2 & 7.3.3
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6.12.3. Test Result

Test Site WZ-SR5 Test Engineer Liz Yuan
Test Date 2023-03-07
LIC Selection

The customer claims the product supports a minimum of 20 duplex system access channels.

Least Interfered Channel Confirmation

The test result is reported in section 6.11.

Power Measurement Resolution

Test ref. to ANSI C63.17 clause 7.3.2 Observation Verdict
b) Apply interference to the EUT on f1 at a level of TL +

Uwm + 7dB and on f2 at a level of TL + Uw.
EUT transmit on f2 Pass

Initiate transmission. The EUT should transmit on fa.

Terminate the connection. Repeat five times.

c) Apply interference to the EUT on f1 at a level of T. +
Uwm and on f2 at a level of TL + Um + 7dB.

EUT transmit on f4 Pass
Initiate transmission. The EUT should transmit on f4.

Terminate the connection. Repeat five times.

d) Apply interference to the EUT on f1 at a level of T +
Uwm + 1dB and on f2 at a level of TL + Um — 6dB. Initiate
EUT transmit on f2 Pass
transmission. If the EUT transmits on fz2, terminate the

connection. Repeat five times.

e) Apply interference to the EUT on f1 at a level of TL +

Um + 1dB and on f2 at a level of T + Um — 6dB. Initiate
EUT transmit on f4 Pass

transmission. If the EUT transmits on f2, terminate the

connection. Repeat five times.

Maximum Spectrum Occupancy

According to the technical description provided, the total number of the time and spectrum windows defined by

the system is more than 20.

During any frame period, the maximum number of different channels will be 5, which is less than one third of

the time and spectrum windows defined by the system.
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6.13. Random waiting Requirements

6.13.1. Test Limit

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 window after waiting an amount of time, randomly chosen
from a uniform random distribution between 10 and 150 milliseconds, commencing when the channel
becomes available.

6.13.2. Test Procedure Used

ANSI C63.17, Clause 8.1.3

6.13.3. Test Result

For systems that do implement the LIC algorithm and offer at least 20 duplex communications channels, the

test is not applicable.
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6.14. Monitoring Requirements

6.14.1. Test Limit

Monitoring Bandwidth

The monitoring system bandwidth must be equal to or greater than the emission bandwidth of the intended

transmission

Monitoring Reaction Time

The monitoring system shall have a maximum reaction time less than 50 x SQRT (2.5/emission bandwidth in
MHz) s for signals at the applicable threshold level but shall not be required to be less than 50us. If a signal is
detected that is 6 dB or more above the applicable threshold level, the maximum reaction time shall be 35 x
SQRT (2.5/emission bandwidth in MHz) us but shall not be required to be less than 35us. 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

6.14.2. Test Procedure Used

ANSI C63.17, Clause 7.4&7.5
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6.14.3. Test Result

Test Site WZ-SR5 Test Engineer Liz Yuan

Test Date 2023-03-07

Monitoring Bandwidth

Monitoring bandwidth of the EUT is equal to the occupied bandwidth of the intended transmission.
Monitoring is made through the radio receiver used by the EUT for communication.

Monitoring Reaction Time

Test Equation (us) B (MHz) Pulse width(us)
50 (1.25/B)"? 1.418 46.94
25 (1.25/B)"? 1.418 23.47

Test ref. to ANSI C63.17 clause 7.5 Observation Verdict

1) Additionally apply a CW signal on f2 at the level T.
and interference pulse on f1 at level TL+Uwm to the

receive port of the EUT. Verify that the EUT EUT transmit on f2 Pass
establishes a connection only on f2 when the width of

the interference pulse exceeds 50pus.

2) Change the time-synchronized, pulsed interference

on f1 to the level TL + Um + 6dB. Verify that the EUT
EUT transmit on f2 Pass
establishes a connection only on f2 when the width of

the interference pulse exceeds 35ps.

53 of 61



MW
M\y‘
IVR I A Report No.: 2302RSU041-U2

6.15. Monitoring Antenna Requirements
6.15.1. Test Limit

The monitoring system shall use the same antenna used for transmission, or an antenna that yields equivalent

reception at that location.

6.15.2. Test Procedure Used

ANSI C63.17 paragraph 4

6.15.3. Test Result

The antenna of the EUT used for transmission is the same interior antenna that used for monitoring.
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6.16. Monitoring Threshold Relaxation Requirements
6.16.1. Test Limit

Devices that have a power output Lowest than the maximum permitted under the rules can increase their
monitoring detection threshold by one decibel for each one decibel that the transmitter power is below the

maximum permitted
6.16.2. Test Procedure Used
ANSI C63.17 paragraph 4
6.16.3. Test Result
The test is not applicable. Because the EUT supports at least of 20 duplex system access channels and

implements Least Interfered Channel (LIC) algorithm, so the monitoring threshold is not applicable.
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6.17. Duplex System LBT
6.17.1. Test Limit

An initiating device may attempt to establish a duplex connection by monitors 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 transmission 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.

6.17.2. Test Procedure Used

ANSI C63.17, Clause 8.3.1 & 8.3.2

6.17.3. Test Result

The test is not applicable. Because the test is only applicable for EUT that can be initiating device.
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6.18. Alternative monitoring interval for co-located devices Requirements
6.18.1. Test Limit

An initiating device that is prevented from monitoring during its intended transmit window due to

monitoring system blocking from the transmissions of a co-located (within one meter) transmitter 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 milliseconds frame interval and the monitored spectrum must be within 1.25 MHz of the center
frequency of 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.

6.18.2. Test Procedure Used

ANS| C63.17, Clause 8.4

6.18.3. Test Result

The test is not applicable. Because the test is only applicable for EUT that can be initiating device.
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6.19. Fair Access

6.19.1. Test Limit

The provisions of (c)(10) or (c)(11) 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.

6.19.2. Test Result

The test is not applicable. Because the test is only applicable for EUT that can be initiating device.
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7. CONCLUSION
The data collected relate only the item(s) tested and show that the unit is compliance with Part 15D of the FCC

Rule.

The End
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Appendix A - Test Setup Photograph

Refer to “2302RSU041-UT” file.
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Appendix B - EUT Photograph

Refer to “2302RSU041-UE’ file.
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