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TEST ITEM FCC CLAUSE TEST RESULT

Initial Channel Availability Check Time 15.407(h)(2) NA
Radar Burst at the Beginning of the
Channel Availability Check & End of the 15.407(h)(2) NA
Channel Availability Check Time
Channel Move Time, Channel Closing 15.407(h)(2) Pass
Time
Non-occupancy period 15.407(h)(2) Pass
UNII Detection Bandwidth Measurement 15.407(h)(2) NA
Statistical Performance Check 15.407(h)(2) NA

Notes: 1: NA =Not Applicable

2: This report is for the exclusive use of Intertek's Client and is provided pursuant to the
agreement between Intertek and its Client. Intertek's responsibility and liability are limited to the terms
and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in
accordance with the agreement, for any loss, expense or damage occasioned by the use of this report.
Only the Client is authorized to permit copying or distribution of this report and then only in its entirety.
Any use of the Intertek name or one of its marks for the sale or advertisement of the tested material,
product or service must first be approved in writing by Intertek. The observations and test results in this
report are relevant only to the sample tested. This report by itself does not imply that the material,
product, or service is or has ever been under an Intertek certification program.
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1.1 Description of Equipment Under Test (EUT)
Product name: aGate
Type/Model: aGate X

Description of EUT:

The EUT is an Energy storage control system which supports WiFi
(802.11a/g mode), BLE and LTE function.

Rating: 120/208VAC; 120V/240VAC
EUT type: X] Table top [_] Floor standing
Product Marketing Name: | aGate

HVIN: aGate X

Sample No: $202302211111-ZJA01/2

Sample received date:

February 21, 2023

Date of test:

March 9, 2023

1.2 RF Technical Information

Specification Items Description
Protocol 802.11a
Modulation BPSK, QPSK, 16QAM, 64QAM,256QAM

Channel Frequency

5250-5350MHz; 5470-5725MHz

Channel Bandwidth

20MHz

Max. EIRP Power

X <200mw [ ]=200mw

Operating Mode

|:| Master
[X] client without Radar Detection
[ ] client with Radar Detection

Manufacturer Statement

Manufacturer statement confirming that information regarding the

parameters of the detected Radar Waveforms are not available to the

end user.

TTRFFCCDFS-01_V1 © 2018 Intertek
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1.3 Description of Test Facility

Name: Intertek Testing Services Shanghai

Address: Building 86, No. 1198 Qinzhou Road(North), Shanghai 200233, P.R. China
Telephone: 86 21 61278200

Telefax: 8621 54262353

The test facility is
recognized,
certified, or
accredited by these
organizations:

CNAS Accreditation Lab
Registration No. CNAS L0139

FCC Accredited Lab
Designation Number: CN0175

IC Registration Lab
CAB identifier.: CNO014

VCCI Registration Lab
Registration No.: R-14243, G-10845, C-14723, T-12252

A2LA Accreditation Lab
Certificate Number: 3309.02

Subcontractor
Name: Shenzhen UnionTrust Quality and Technology Co., Ltd.
Address: Unit D/E of 9/F and 16/F, Block A, Building 6, Baoneng science and technology
park, Longhua district, Shenzhen, China, China 518109
Telephone: +86 (0) 755 2823 0888
Telefax: +86 (0) 755 2823 0886

The test facility is
recognized,

CNAS Accreditation Lab
Registration No. CNAS L9069

certified, or
accredited by these
organizations:

FCC Accredited Lab
Designation Number: CN1194

IC Registration Lab
CAB identifier.: CN0032

A2LA Accreditation Lab
Certificate Number: 4312.01

TTRFFCCDFS-01_V1 © 2018 Intertek
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2.1 Standards or specification

47CFR Part 15 (2018): Radio Frequency Devices

KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02: Compliance Measurement
Procedures for Unlicensed-National Information Infrastructure Devices Operating In The 5250-5350

MHz and 5470-5725 MHz Bands Incorporating Dynamic Frequency Selection

KDB 905462 D03 NIl Clients Without Radar Detection New Rules v01r02: U-NII CLIENT DEVICES
WITHOUT RADAR DETECTION CAPABILITY

2.2 Mode of operation during the test

Stream the channel loading test file from the Master Device to the Client Device on the test Channel for
the entire period of the test if necessary.

2.3 Test peripherals used

Item No Description Manufacturer Model No. Note
1 Laptop computer Lenovo E450 SL10G10780
Wireless Home FCC ID:
2 Router SAGEMCOM FASTS280 VW3FAST5280

TTRFFCCDFS-01_V1 © 2018 Intertek
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2.4 Instrument list

RF Conducted Test Equipment List
Used Equipment Manufacturer Model No. Serial Number Cal. date Cal. Due date
EXAAni'f;;gr“m KEYSIGHT N9O10A MY51440197 15-Apr-2022 14-Apr-2023
O UsB Wg:::g‘rd Power | KEYSIGHT U2021XA MY55430035 3-Nov-2022 2-Nov-2023
O EXG-B RF Analog KEYSIGHT N5171B MY53051777 1-Nov-2022 31-Oct-2023
Signal Generator
MXGG\gﬁg:gtrosr'g”a' KEYSIGHT N5182B MY51350267 1-Nov-2022 31-Oct-2023

2.5 Measurement uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the Product 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.

No. Item Measurement Uncertainty
1 Conducted emission 9KHz-150KHz +3.2dB
2 Conducted emission 150KHz-30MHz +2.7dB
3 Radiated emission 9KHz-30MHz +4.7 dB
4 Radiated emission 30MHz-1GHz 4.6 dB
5 Radiated emission 1GHz-18GHz 4.4 dB
6 Radiated emission 18GHz-40GHz +4.6 dB
8 Radio frequency 5.6 GHz: +6.4x10°®
9 Occupied Channel Bandwidth +1.86%
10 RF output power, conducted +0.68 dB
11 Power Spectral Density +0.6dB
12 Spurious emissions, conducted +2.7dB
13 Time +0.19%
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Test result: Pass

3.1 Interference Threshold values

Maximum Transmit Power Value (see note)
2200 mW -64 dBm
<200 mW -62 dBm

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna.

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude of the
test transmission waveforms to account for variations in measurement equipment. This will ensure
that the test signal is at or above the detection threshold level to trigger a DFS response.

3.2 DFS Response requirement values

Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds See Note 1.

200 milliseconds + an aggregate of 60 milliseconds over

h I Closing T jssion Ti
Channel Closing Transmission Time remaining 10 second period. See Notes 1 and 2.

U-NII Detection Bandwidth Minimum 80% of the 99% power bandwidth See Note 3.

Note 1: Channel Move Time and the Channel Closing Transmission Time should be performed with Radar
Type 0. The measurement timing begins at the end of the Radar Type 0 burst.

Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the beginning
of the Channel Move Time plus any additional intermittent control signals required to facilitate a Channel
move (an aggregate of 60 milliseconds) during the remainder of the 10 second period. The aggregate
duration of control signals will not count quiet periods in between transmissions.

Note 3: During the U-NII Detection Bandwidth detection test, radar type 0 should be used. For each
frequency step the minimum percentage of detection is 90 percent. Measurements are performed with no
data traffic.

TTRFFCCDFS-01_V1 © 2018 Intertek Page 10 of 20
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3.3 Radar Test Waveforms Minimum Step

Step intervals of 0.1 microsecond for Pulse Width, 1 microsecond for PRI, 1 MHz for chirp width and 1
for the number of pulses will be utilized for the random determination of specific test waveforms.

3.4 Test Result

Minimum _
Radar Pl PRI Percentage Minimum
Width Number of Pulses Number of
Type (us) of Successful .
(us) . Trials
Detection
0 1 1428 18 See Note 1 | See Note 1
15 unique PRI values
1a randomly selected
from the list of 23 PRI
values in Note 2
15 unique PRI values Roundup
1 rgnQome selected {(1/360)*(19*105/PRI)} 60% 30
within the range of
1b 518-3066usec, with a
minimum increment of
1 psec, excluding PRI
values selected in radar
type 1la
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120

Note 1: Short Pulse Radar Type 0 should be used for the detection bandwidth test, channel move time,
and channel closing time tests.
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Note 2: Pulse Repetition Intervals Values for Radar Type 1a

. Pulse Repetition Frequency Pulse Repetition Interval
Pulse Repetition Frequency No (Pulses Per Second) (us)
1 1930.5 518
2 1858.7 538
3 1792.1 558
4 1730.1 578
5 1672.2 598
6 1618.1 618
7 1567.4 638
8 1519.8 658
9 1474.9 678
10 1432.7 698
11 1392.8 718
12 1355 738
13 1319.3 758
14 1285.3 778
15 1253.1 798
16 12225 818
17 1193.3 838
18 1165.6 858
19 1139 878
20 1113.6 898
21 1089.3 918
22 1066.1 938
23 326.2 3066

A minimum of 30 unique waveforms are required for each of the Short Pulse Radar Types 2 through 4. If
more than 30 waveforms are used for Short Pulse Radar Types 2 through 4, then each additional
waveform must also be unique and not repeated from the previous waveforms. If more than 30
waveforms are used for Short Pulse Radar Type 1, then each additional waveform is generated with
Test B and must also be unique and not repeated from the previous waveforms in Tests A or B.

For example, if in Short Pulse Radar Type 1 Test B a PRI of 3066us is selected, the number of pulses
would be

"1\ (19. 5
Roundup [ ! ][1 10

: }l = Roundup{17.2} = 18.
1360 ) | 3066 )|

#

TTRFFCCDFS-01_V1 © 2018 Intertek Page 12 of 20
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3.5 Long Pulse Radar Test Waveform

Chir Number Minimum Minimum
Pulse Width PRI . 2 PRI Percentage of
Radar Type g g Width ) of Pulses Successful Number of
W W (MHz) W per Burst . Trials
Detection
1000- 0
5 50-100 5-20 5000 1-3 8-20 80% 30

The parameters for this waveform are randomly chosen. Thirty unique waveforms are required for the
Long Pulse Radar Type waveforms. If more than 30 waveforms are used for the Long Pulse Radar Type
waveforms, then each additional waveform must also be unique and not repeated from the previous
waveforms.

Each waveform is defined as follows:

1)

2)

7)

The transmission period for the Long Pulse Radar test signal is 12 seconds.

There are a total of 8 to 20 Bursts in the 12 second period, with the number of Bursts being
randomly chosen. This number is Burst_Count.

Each Burst consists of 1 to 3 pulses, with the number of pulses being randomly chosen. Each Burst
within the 12 second sequence may have a different number of pulses.

The pulse width is between 50 and 100 microseconds, with the pulse width being randomly chosen.
Each pulse within a Burst will have the same pulse width. Pulses in different Bursts may have
different pulse widths.

Each pulse has a linear frequency modulated chirp between 5 and 20 MHz, with the chirp width
being randomly chosen. Each pulse within a Burst will have the same chirp width. Pulses in different
Bursts may have different chirp widths. The chirp is centered on the pulse. For example, with a
radar frequency of 5300 MHz and a 20 MHz chirped signal, the chirp starts at 5290 MHz and ends at
5310 MHz.

If more than one pulse is present in a Burst, the time between the pulses will be between 1000 and
2000 microseconds, with the time being randomly chosen. If three pulses are present in a Burst, the
random time interval between the first and second pulses is chosen independently of the random
time interval between the second and third pulses.

The 12 second transmission period is divided into even intervals. The number of intervals is equal to
Burst_Count. Each interval is of length (12,000,000 / Burst_Count) microseconds. Each interval
contains one Burst. The start time for the Burst, relative to the beginning of the interval, is between
1 and [(12,000,000 / Burst_Count) — (Total Burst Length) + (One Random PRI Interval)]
microseconds, with the start time being randomly chosen. The step interval for the start time is 1
microsecond. The start time for each Burst is chosen randomly.

TTRFFCCDFS-01_V1 © 2018 Intertek Page 13 of 20
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A representative example of a Long Pulse Radar Type waveform:

1) The total test waveform length is 12 seconds.

2) Eight (8) Bursts are randomly generated for the Burst_Count.

3) Burst 1 has 2 randomly generated pulses.

4) The pulse width (for both pulses) is randomly selected to be 75 microseconds.

5) The PRIl is randomly selected to be at 1213 microseconds.

6) Bursts 2 through 8 are generated using steps 3 — 5.

7) Each Burst is contained in even intervals of 1,500,000 microseconds. The starting location for Pulse 1,
Burst 1 is randomly generated (1 to 1,500,000 minus the total Burst 1 length + 1 random PRl interval) at
the 325,001 microsecond step. Bursts 2 through 8 randomly fall in successive 1,500,000 microsecond
intervals (i.e. Burst 2 falls in the 1,500,001 — 3,000,000 microsecond range).

3.6 Frequency Hopping Radar Test Waveform

: Hopping Minimum _
Radar Pl.Jlse PRI Pulses | Hopping Sequence Percentage of Minimum
Width per Rate Number of
Type (115) (ps) Ho (kHz2) Length Successful Trials
H P (msec) Detection
6 1 333 9 0.333 300 70% 30

For the Frequency Hopping Radar Type, the same Burst parameters are used for each waveform. The
hopping sequence is different for each waveform and a 100-length segment is selected from the
hopping sequence defined by the following algorithm:

The first frequency in a hopping sequence is selected randomly from the group of 475 integer
frequencies from 5250 — 5724MHz. Next, the frequency that was just chosen is removed from the group
and a frequency is randomly selected from the remaining 474 frequencies in the group. This process
continues until all 475 frequencies are chosen for the set. For selection of a random frequency, the
frequencies remaining within the group are always treated as equally likely.

Note: If a segment does not contain at least 1 frequency within the U-NII Detection Bandwidth of the
UUT, then that segment is not used.
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3.7 Calibration Setup

[ ]Radiated Method

Report No.: 230201553SHA-005
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0l
\ Radar Antenna
T

Monitor Antenna —,

Radar Generator

X]conducted Method

Spectrum
Analyzer

Spectrur41 Analyzer

50Q Terminator

50Q Terminator
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3.8 Radar Waveform Calibration Procedure

The Interference Radar Detection Threshold Level is -64dBm or -62dBm + 0 [dBi] + 1 dB that had been
taken into account the output power range and antenna gain. The above equipment setup was used to
calibrate the conducted Radar Waveform. A vector signal generator was utilized to establish the test
signal level for each radar type. During this process there were replace 50ohm terminal form Master
and Client device and no transmissions by either the Master or Client Device. The spectrum analyzer
was switched to the zero span (Time Domain) at the frequency of the Radar Waveform generator. Peak
detection was used. The spectrum analyzer resolution bandwidth (RBW) and video bandwidth (VBW)
were set to at least 3MHz. The vector signal generator amplitude was set so that the power level
measured at the spectrum analyzer was -64dBm or -62dBm + 0 [dBi] + 1 dB. Capture the spectrum
analyzer plots on short pulse radar types, long pulse radar type and hopping radar waveform.

Central Frequency of Calibration:

X]Bandwidth 20MHz: 5300 MHz,5500MHz

TTRFFCCDFS-01_V1 © 2018 Intertek Page 16 of 20
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3.9 Radar Waveform Calibration Result

5300MHz, Radar O

Agilent Spectrum Analyzer - Swept SA
506 DC

Ref -20.00 dBm

Center 5.300000000 GHz
Res BW 3.0 MHz VBW 3.0 MHz

(e

Report No.: 230201553SHA-005

Span 0 Hz
Sweep 70.00 ms (30001 pts)

5500MHz, Radar 0

Agilent Spectrum Analyzer - Swept SA

5 S| 1515 W 01 G o o Y R W GO

Center Freq 5.500000000 GHz

Ref -20.00 dBm

Center 5.500000000 GHz
Res BW 3.0 MHz VBW 3.0 MHz

(e

01:28:45 PM Mar 09, 2023

Frequency

CF Step

Span 0 Hz
Sweep 70.00 ms (30001 pts)
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These tests define how the following DFS parameters are verified during In-Service Monitoring; Channel
Closing Transmission Time, Channel Move Time, and Non-Occupancy Period.

The steps below define the procedure to determine the above mention parameters when a radar Burst
with a level equal to the DFS Detection Threshold + 1dB (-63dBm) is generated on the Operating
Channel of the U-NII device.

A U-NII device operating as a Client Device will associate with the UUT (Master) at 5530MHz. Stream
the MPEG test file from the Master Device to the Client Device on the selected Channel for the entire
period of the test.

At time TO the Radar Waveform generator sends a Burst of pulses for each of the radar types at -
63dBm.

Observe the transmissions of the UUT at the end of the radar Burst on the Operating Channel for
duration greater than 10 seconds. Measure and record the transmissions from the UUT during the
observation time (Channel Move Time). Compare the Channel Move Time and Channel Closing

Transmission Time results to the limits defined in the DFS Response requirement values table.

Type 0 radar was used for these tests.
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4.1 Channel Move Time, Channel Closing Transmission Time

5300MHz

Agilent Spectrum Analyzer - Swept SA
50@ DC | [ [SENSE:PULSE|SOURCE OFF A\ALIGH OFF 09:41:11 AM Mar 09, 2023

Center Freq 5.300000000 GHz : Avg Type: Log-Pwr
PNO: Fast —»— T1rig:Free Run

IFGain:Low Atten: 10 dB

Frequency

Auto Tune
Ref 0.00 dBm

CenterFreq
5.300000000 GHz

StartFreq
5.300000000 GHz

Stop Freq
5.300000000 GHz

Center 5.300000000 GHz
#VBW 3.0 MHz Sweep 12.00 s (30001 pts

FUNCTION | FUNCTION WIDTH FUNCTIONVALUE A
I

ll

II___

3 mn——— Freq Offset

Py F [1[t]  3%64ms] 4232dBm| [ [ ] OHz

I N [1¢]  1043s[  4246dBm| [ [ ]
- - ]

5500MHz

Agilent Spectrum Analyzer - Swept SA
Center Freq 5.500000000 GHz

oho: Fast b Trig: Free Run
IFGain:Low Atten: 10 dB

| | SENSE:PULSE| SOURCE OFF NALIGN OFF
Avg Type: Log-Pwr

Ref 0.00 dBm

ICenter 5.500000000 GHz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 12.00 s (30001 pts

MKR MODE| TRC| SCL % i FUNCTION FUNCTION WIDTH FUNCTIONVBLUE o ===

|t [(A) 1000s|(A)  -23.94 dB| r
1

A F (17t ml ]
3 a1 Ttlm  sooomsim  sspeas] [T ]
PA F [1[¢] ——  3312ms| AidddBm| [ [ |
I N[t 1107s]  4347dBm[ [ [ |
- - ]

1 ]
<1 -_—_——v
Test Item Limit Results
Channel Move Time 10s Pass
Channel Closing 200ms + an aggregate of 60ms over Pass
Transmission Time remaining 10 second period.
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Total Quality. Assured.

TEST REPORT

4.2 Non-Occupancy Period

Agilent Spectrum Analyzer - Swept SA
s0Q DC

Center Freq 5.300000000 GHz .
PNO: Fast ~r- Trig:Free Run

IFGain:Low Atten: 10 dB

Ref 0.00 dBm

Center $.300000000 GHz
Res BW 3.0 MHz

Report No.: 230201553SHA-005

5300MHz

| | SENSE:PULSE| SOURCE OFF NALIGN OFF 01:41:50 AM Mar 09, 2023
Avg Type: Log-Pwr

Frequency

AMkr1 1.800 ks
-26.70 dB|

CF Step
#VBW 3.0 MHz

MKR MODE| TRC| SCL

A2 (1]t [(A 1.800 ks|(A) 0 dB
[ 26275 m

v FUNCTION FUNCTION WIDTH

Agilent Spectrum Analyzer - Swept SA
e S e ]
Center Freq 5.500000000 GHz .

PNO: Fast —#— Thig:Free Run
IFGain:Low Atten: 10 dB

Ref 0.00 dBm

Center $.500000000 GHz

5500MHz

| [ SEMSE:PULSE[SOURCE OFF \ALIGH OFF 01:02:27 AM Mar 09, 2023
Avg Type: Log-Pwr

Frequency

AMKr1 1.800 ks ALTCIILIS

-24.12 dB

Center Freq
5.500000000 GHz

StartFreq
5.500000000 GHz

Stop Freq
5.500000000 GHz

CF Step
3.000000 MHz
Man

#VBW 3.0 MHz

Auto

FUNCTION FUNCTION wIDTH

Test Item

Limit Results

Non-Occupancy Period

30 minutes Pass

TTRFFCCDFS-01_V1 © 2018 Intertek

Page 20 of 20



