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Test specification:
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2. Test Summary

Test Item Section in CFR 47 Result
Antenna Requirement 15.203/15.247 (c) Pass
AC Power Line Conducted Emission 15.207 Pass
Conducted Peak Output Power 15.247 (b)(1) Pass
20dB Occupied Bandwidth 15.247 (a)(1) Pass
Carrier Frequencies Separation 15.247 (a)(1) Pass
Hopping Channel Number 15.247 (a)(1) Pass
Dwell Time 15.247 (a)(1) Pass
Emissions in non-restricted frequency 15.247(b)(4) Pass

bands

Radiated Emission 15.205/15.209 Pass
Band Edge 15.247(d) Pass

NOTE:
(1)” N/A” denotes test is not applicable in this Test Report




2.1 TEST FACILITY

Shenzhen ZKT Technology Co., Ltd.
Add. : 1/F, No. 101, Building B, No. 6, Tangwei Community Industrial Avenue, Fuhai Street,

Bao'an District, Shenzhen, China

FCC Test Firm Registration Number: 692225
Designation Number: CN1299
IC Registered No.: 27033

2.2 MEASUREMENT UNCERTAINTY
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The reported uncertainty of measurement y + U, where expended uncertainty U is based on a standard

uncertainty multiplied by a coverage factor of k=2,

providing a level of confidence of approximately 95

%o
No. Item Uncertainty
3m camber Radiated spurious
1 U=4.5dB
emission(9KHz-30MHz)
3m chamber Radiated spurious
2 U=4.8dB
emission(30MHz-1GHz)
3m chamber Radiated spurious
3 U=4.9dB
emission(1GHz-6GHz)
3m chamber Radiated spurious
4 U=5.0dB
emission(6GHz-40GHz)
5 Conducted disturbance U=3.2dB
6 RF Band Edge U=1.68dB
7 RF power conducted U=1.86dB
8 RF conducted Spurious Emission U=2.2dB
9 RF Occupied Bandwidth U=1.8dB
10 RF Power Spectral Density U=1.75dB
11 humidity uncertainty U=5.3%
12 Temperature uncertainty U=0.59C

»



3. General Information

3.1 General Description of EUT
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Product Name:

LoRaWAN Indoor Gateway

Model No.:

HPOC , LPS8v2

Test sample(s) ID:

ZKT-2203011240-1

Sample(s) Status:

Engineer sample

Serial No.: N/A
Hardware Version: N/A
Software Version: N/A

Operation Frequency:

902MHz~928MHz

Channel numbers:

128 for 125KHz bandwidth
77 for 250KHz bandwidth

Channel separation:

200KHz for 125KHz bandwidth
330KHz for 250KHz bandwidth

Modulation type:

LoRa

Antenna Type:

External antenna

Antenna gain:

5dBi

Power supply:

DC 5V From AC Adapter
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125KHz for FHSS:
Operation Frequency each of channel
Frequency Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
1 902.3 34 908.9 67 915.5 100 922.1
2 902.5 35 909.1 68 915.7 101 922.3
3 902.7 36 909.3 69 915.9 102 922.5
4 902.9 37 909.5 70 916.1 103 922.7
30 908.1 63 914.7 96 921.3 128 927.7
31 908.3 64 914.9 97 921.5
32 908.5 65 915.1 98 921.7
33 908.7 66 915.3 99 921.9
250KHz for FHSS:
Operation Frequency each of channel
Frequency Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2) Channel (MH2)
1 902.40 21 909.00 41 915.60 61 922.20
2 902.73 22 909.33 42 915.93 62 922.53
3 903.06 23 909.66 43 916.26 63 922.86
4 903.39 24 909.99 44 916.59 64 923.19
17 907.68 37 914.28 57 920.88 77 927.48
18 908.01 38 914.61 58 921.21
19 908.34 39 914.94 59 921.54
20 908.67 40 915.27 60 921.87
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel

see below:
Channel Frequency(125KHz) Frequency(250KHz)
The lowest channel 902.30MHz 902.40MHz
The middle channel 915.10MHz 914.94MHz
The Highest channel 927.70MHz 927.48MHz
= £l [ 8




3.2 Test mode
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Transmitting mode

Keep the EUT in continuously transmitting mode.

Remark: During the test, the test voltage was tuned from 85% to 115% of the nominal rated supply
voltage, and found that the worst case was under the nominal rated supply condition. So the report just
shows that condition’s data.

3.3 Test Setup Configuration

Conducted Emission

AC Line
— | BUT

Radiated Emission

EUT

Conducted Spurious

EUT

3.4 Support Equipment

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.

ltem |Equipment Mfr/Brand Model/Type No. Series No. Note
LoRaWAN

E-1 Indoor DRAGINO HPOC , LPS8v2 N/A EUT

Gateway

ltem |Shielded Type |Ferrite Core Length Note

Note:

(1) The support equipment was authorized by Declaration of Confirmation.

(2) For detachable type 1/O cable should be specified the length in cm in [Length] column.




3.5 Test Instruments list

Radiation Test equipment
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ltem Equipment Manufacturer Type No. Serial No. Last calibration| Calibrated until
Spectrum Analyzer
1 (9kHz-26.5GHz) KEYSIGHT 9020A MY45109572 | Sep. 22,2021 | Sep. 21, 2022
Spectrum Analyzer .
2 (1GHz-40GH?z) Agilent E4446A 100363 Sep. 22,2021 | Sep. 21, 2022
Test Receiver
3 (9kHZ-7GHz) R&S ESCI7 101169 Sep. 22,2021 | Sep. 21, 2022
Bilog Antenna
4 (30MHz-1400MHz) Schwarzbeck VULB9168 00877 Sep. 22,2021 | Sep. 21, 2022
Horn Antenna SCHWARZBEC
5 (1GHz-18GHz) K BBHA9120D 1541 Sep. 22,2021 | Sep. 21, 2022
Horn Antenna
6 (18GHz-40GHz) A.H. System SAS-574 588 Sep. 22,2021 | Sep. 21, 2022
Amplifier : EM330
7 (30-1000MHz) EM Electronics Amplifier N/A Sep. 22,2021 | Sep. 21, 2022
Amplifier .
8 (1GHZ-40GHz) ik DLE-161 097 Sep. 22,2021 | Sep. 21, 2022
Loop Antenna SCHWARZBEC
9 (9KHZ-30MHz) K FMzZB1519B 014 Sep. 22,2021 | Sep. 21, 2022
RF cables1
10 (9kHZ-30MHz) N/A 9kHz-30MHz N/A Sep. 22,2021 | Sep. 21, 2022
RF cables2
11 (30MHz-1GHz) N/A 30MHz-1GHz N/A Sep. 22,2021 | Sep. 21, 2022
RF cables3
12 (1GHz-40GH?z) N/A 1GHz-40GHz N/A Sep. 22,2021 | Sep. 21, 2022
13 CMW500 Test R&S CMW500 106504 Sep. 22,2021 | Sep. 21, 2022
14 Ergignal Agilent E4421B GB40051203 | Sep. 22, 2021 | Sep. 21, 2022
Generator
15 | Signal Generator Agilent N5182A MY47420215 | Sep. 22,2021 | Sep. 21, 2022
16 | D.C. Power Supply LongWei TPR-6405D \ \ \
17 Software Frad EZ-EMC FA-03A2 RE \ \
Conduction Test equipment
Kind of
ltem Manufacturer Type No. Serial No. Last calibration Calibrated until
Equipment
1 LISN R&S ENV216 101471 Sep. 22,2021 | Sep. 21, 2022
2 LISN CYBERTEK EM5040A |E1850400149| Sep- 22,2021 | Sep. 21, 2022
3 | TestCable N/A Co1 N/A Sep. 22,2021 | Sep. 21, 2022
4 | TestCable N/A C02 N/A Sep. 22,2021 | Sep. 21, 2022
EMI Test
5 R&S ESRP3 101946 Sep. 22, 2021 Sep. 21, 2022
Receiver
6 |Absorbing Clamp DZ ZN23201 N/A Sep. 22, 2021 Sep. 21, 2022
o El [ A




4. EMC EMISSION TEST

4.1 Conducted Emissions
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Test Requirement:

FCC Part15 C Section 15.207

Test Method:

ANSI| C63.10:2013

Test Frequency Range:

150KHz to 30MHz

Class / Severity:

Class B

Receiver setup:

RBW=9KHz, VBW=30KHz, Sweep time=auto

Limit: Limit (dBuV)
Frequency range (MHz) Bk Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
Test setup: Reference Plane

LISN LISN
40cm

80cm
0 Filter |— AC power
Equipment E.UT
EMI
Receiver
Test table/Insulation plane

Remark:

E U T Fquipment Uinder Test

LISN L ine impedeance Stabiization Nefwork
Test tabie height=0 8m

Test procedure:

1. The E.U.T and simulators are connected to the main power through a
line impedance stabilization network (L.I.S.N.). This provides a
500hm/50uH coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power through a
LISN that provides a 50ohm/50uH coupling impedance with 50ohm
termination. (Please refer to the block diagram of the test setup and
photographs).

3. Both sides of A.C. line are checked for maximum conducted
interference. In order to find the maximum emission, the relative
positions of equipment and all of the interface cables must be changed
according to ANSI C63.10:2013 on conducted measurement.

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test environment: Temp.: 25°C Humid.: 52% Press.: 1012mbar
Test voltage: AC 120V, 60Hz

Test results: Pass

We pretest AC 120V and AC 230V, the worst voltage was AC 120V and the data recording in the report.
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Test Result:
Temperature: 26.8C Relative Humidity: 63%
Pressure: 101kPa Phase : L
Test Voltage : AC120/60Hz
goo  diuy
FCOL I'_-'ulﬂ'J CE-Clazz B_OF
I
RO !ull'- F-Clazs B_AWe
|
Wwwﬁ'""”““

emission.

3.Mesurement Level =

Reading level + Correct Factor

No. [ e |Tamuvy | @) | @duv) | (dBuv "“EZE;” Oetecir |PYF | Remark
1 0.1500 38.71 13.01 51.72 66.00 |-1428] QP | P
2 0.1500 24.87 13.01 37.88 56.00 |-18.12| AVG | P
3 0.1530 35.89 12.81 4870 6552 |-1682| aP | P
4 0.1580 21.31 12.81 3412 5552 |-2140| AVG | P
5 0.1859 32 67 12.23 4490 6422 |-1832] QP | P
6 0.1872 13.82 12.20 26.02 5416 |-2814| AVG | P
T 0.2983 33.22 11.47 44 89 6028 |-1560] QP | P
8 0.2983 22.68 11.47 34.15 50.29 |-16.14| AVG | P
9 7.26544 21.58 8.56 30.14 6000 |-2986] QP | P
10 7.3140 7.23 8.56 15.79 5000 |-M21| AVG | P
11 18.4556 25.88 954 3552 6000 |-2448] QP | P
12 18.4556 12.04 954 21.68 50.00 |-28.32| AVG | P
Notes:

1.An initial pre-scan was performed on the line and neutral lines with peak detector.

2.Quasi-Peak and Average measurement were performed at the frequencies with maximized peak
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Temperature: 26.8C Relative Humidity: 63%
Pressure: 101kPa Phase : N
Test Voltage : AC 120V/60Hz

.o dBuy

o

40

20

FOC Fast15 CE-Clacs B_OF

hetlrang uﬁwﬂ’ﬂl

o] MIH*." L‘-\.\. le u’;rh.

FCO Pget|5 CE -Clazs B_AVe

paak

Have

IMHz)

No. | PR | (Buvy | (@) | o) | (@Buv) "“EZE;” Detecior | PIF | - Remark
1 0.1544 3497 12.81 4788 6576 |-1788| QP | P
2 0.1544 21.94 12.91 3485 5576 |-2091| AVG | P
3 0.2893 37.75 11.51 49,26 6054 |-11.28| QP | P
4 0.2983 30.86 11.47 4233 5029 |-T96 | AVG | P
5 45015 280 8497 1177 46.00 |-34.23| AVG | P
6 45329 18.06 895 27.01 56.00 |-2899| QP | P
7 7.2690 19.37 8.56 27.93 60.00 |-3207| QP | P
8 7.2690 787 8.56 16.53 50.00 |-3347| AVG | P
2] 12.0209 21.66 874 30.40 60.00 |-2060| QP | P
10 12.0791 9.91 875 18.66 50.00 [-31.34| AVG | P
11 18.4685 23.79 985 33.44 60.00 |-2656| QP | P
12 18.5548 11.84 9.66 21.50 50.00 |-2B.50| AVG | P
Notes:

1.An initial pre-scan was performed on the line and neutral lines with peak detector.

2.Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.

3.Mesurement Level =

Reading level + Correct Factor




4.2 Conducted Peak Output Power
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Test Requirement:

FCC Part15 C Section 15.247 (b)(3)

Test Method: ANSI C63.10:2013
Limit: 30dBm
Test setup: Spectrum Analyzer
ooo
A OO0
ooo
il oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Measurement Data

Mode Test channel el QUL [Potres Limit (dBm) Result
(dBm)
Lowest 19.638
125KHz :
Bandwidth Middle 21.118 30.00 Pass
Highest 20.771
Lowest 19.762
250KHz :
Bandwidth Middle 21.223 30.00 Pass
Highest 20.666
- - -
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Test plot as follows:

Test mode: 125KHz Bandwidth

[Z2 Koyt Spectum Al - Swept A
oo RE C SENSEINT] T

Avg Type: Log-Pwr

P! Fost o Trig: Free Run AvglHold:>100/100

\FGainiLow *__Atten: 40 dB

Center 902.300 MHz Span 5.000 MHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

= sTarus

Lowest channel

[ Keysioht Spectrum Anayzer - Swept SA =S
m " c SENSENT] I
/g Type: Log-Pwr
PNO: Fast (g Trig: Free Run Avg|Hold:>1001100
IFGain:Low __Atten: 40 dB

Ref 30.00 dBm

Center 915.100 MHz Span 3.000 MHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

= sTarus

Middle channel

[ Keysght Spectrum Anaiyzer- Swept S&.
i & c SENSEINT] I

PNO: Fast Gp Trig: FreeRun
IFGain:Low

Ref 30.00 dBm

Mkr—RefLv]
(Center 927.700 MHz Span 5.000 MHz| m

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

= sTarus

Highest channel
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Test mode: 250KHz Bandwidth

[ Keysight Spectrum Anabzer-Swept SA. [
5 Ac 5i

Type: Log-Pwr
PNO: Fast Gpo Trig: FreeRun AvglHold:>1001100
IFGain:Low Atten: 40 dB

Ref 30.00 dBm

(Center 902.400 MHz - Span 5.000 MHz,
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

=3 gstarus

Lowest channel

[ Keysght Spectrum Anabzer-Swept SA. =& )
RF AC SENSE:INT| [

Log-Pwr T Peak Search

Avg Type: Log-
PNO: Fast Gpo Trig: FreeRun Avg|Hold:>1001100
IFGainiLow __Atten: 40 dB.
Mkr1 914.835 MHz
Ref 30.00 dBm 21.223 dBm
Next Pk Right
Next Pk Left|
Marker Delta|
MKr—CF|
Mkr—RefLvi|

Center 914.940 MHz - Span 5.000 MHz,
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

poss. [gsmus
Middle channel

il T
/g Type: Log-Pwr
tFast Cpo Trig: FreeRun AvglHold:>1001100
IFGain:Low Atten: 40 dB
Mkr1 927.600 MHz
20.

Ref 30.00 dBm .666 dBm)

Mkr—RefLvi
Center 927.480 MHz - Span 5.000 MHz, m

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

=3 gstarus

Highest channel




4.3 20dB Emission Bandwidth
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Test Requirement:

FCC Part15 C Section 15.247 (a)(2)

Test Method: ANSI C63.10:2013
Limit: N/A
Test setup: Spectrum Analyzer
Ooo=
VS e o e |
oo=
7L 2= E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Measurement Data

Mode Test channel A0l B [Eres) Result
(KHz)
1 g Lowest 76.59
5KHz .
Bandwidth Middle 98.75 Pass
Highest 132.1
250KH Lowest 105.0
5 z .
Bandwidth Middle 143.4 Pass
Highest 95.22




Test plot as follows:
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Test mode:

125KHz Bandwidth

[ Keysight Spectrum Analyzer - Occupied BW
g R o ,

=) )

3 C
Center Freq 902.300000 MHz

-
#FGain:Low

Ref Offset 1.37 dB

| S

Center 9023 MHz
#Res BW 5.1 kHz
Occupied Bandwidth
67.893 kHz
Transmit Freq Error -19.424 kHz
x dB Bandwidth 76.59 kHz

Center Freq: 802.300000 MH
Tri

rig: Free Run
#Atten: 30 dB

#VBW 15 kHz

Total Power

% of OBW Power
x dB

5 0114225 P Apr27, 2022
iz Radio Std: None
‘Avg|Hold: 100/100

Radio Device: BTS

Span 500 kHz|
Sweep 18.67 ms)

23.4 dBm

99.00 %
-20.00 dB

STATUS|

Lowest channel

[ Keysight Spectrum Analyzer - Occupied BW
® o ,

=) )

" < C
Center Freq 915.100000 MHz

-
#FGain:Low

Ref Offset 1.37 dB

Center 915.1 MHz
#Res BW 5.1 kHz
Occupied Bandwidth
88.563 kHz
Transmit Freq Error -15.724 kHz
x dB Bandwidth 98.75 kHz

#Atten: 30 dB

-

#VBW 15 kHz

Total Power

% of OBW Power
x dB

0139:32 M Aor27, 2022
Radio Std: None

iz
AvglHold: 1001100
Radio Device: BTS

i
VP ed G d
V JVLJ '\} \_f\ww‘ "’J\V"" ‘L/w N

Span 500 kHz|
Sweep 18.67 ms)

24.3 dBm

99.00 %
-20.00 dB

STATUS|

Middle channel

[ Keysight Spectrum Analyzer - Occupied BW
R o ,

o) @ )

" < C
Center Freq 927.700000 MHz

#FGain:Low

Ref Offset 1.37 dB

hrmyvy WAV 4

Center 927.7 MHz
#Res BW 5.1 kHz
Occupied Bandwidth
127.30 kHz
Transmit Freq Error -1.169 kHz
x dB Bandwidth 132.1 kHz

T
Center Freq: 927.700000 MHz
Free Run

#Atten: 30 dB

#VBW 15 kHz

Total Power

% of OBW Power
x dB

G423 P ADr27, 2022
Radio Std: None

AvglHold: 1001100
Radio Device: BTS

h
,\\I/ \,./"v G,

Span 500 kHz|
Sweep 18.67 ms)

24.5 dBm

99.00 %
-20.00 dB

STATUS|

Highest channel

»
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Test mode: 250KHz Bandwidth

Lo & sl
F 500 AC [ SENSE:PULSE] ALTGN AUTO | 01:53:03 PM Apr27, 2022
Center Freq 902.400000 MHz Center Freq: 802.400000 MHz Radio Std: None
> Trig: FreeRun AvglHold: 1001100
#Atten: 30 dB Radio Device: BTS

[ Keysight Spectrum Analyzer - Occupied BW
R B

#FGain:Low

Ref Offset 1.37 dB.
Ref 21.37 dBm

ANV ,Nf“\

Center 902.4 MHz
H#Res BW 5.1 kHz #VBW 15 kHz Sweep 18.67 ms

Occupied Bandwidth Total Power 25.8 dBm
94.299 kHz

Transmit Freq Error -691 Hz % of OBW Power 99.00 %

x dB Bandwidth 105.0 kHz xdB -20.00 dB

usc ‘sTATUS|

Lowest channel

Lo & sl
. A ETES [ SENSE:PULSE AIGN AUTO | 01:55:00 PM Apr27, 2022
Center Freq 914.940000 MHz Center Freq: 914.940000 MHz Radio Std: None
—». Trig: FreeRun AvglHold: 1001100
#FGain:Low Radio Device: BTS

[ Keysight Spectrum Analyzer - Occupied BW
T B

Ref Offset 1.37 dB.
Ref 21.37 dBm

N
[ pAT Y

Center 914.9 MHz Span 500 kHz|
H#Res BW 5.1 kHz #VBW 15 kHz Sweep 18.67 ms

Occupied Bandwidth Total Power 251 dBm
123.44 kHz

Transmit Freq Error -1.193 kHz % of OBW Power 99.00 %

x dB Bandwidth 143.4 kHz xdB -20.00 dB

usc ‘sTATUS|

Middle channel

[ Keysight Spectrum Analy= =)
2 T [ sensE:puLSE] ALIGN AU I 01:56:22 M Apr27, 2022
Center Freq 927.480000 MHz Center Freq: 927.480000 MHz Radio Std: None
—»  Trig: Free Run Avgl|Hold: 1001100
#Atten: 30 dB Radio D BTS

Occupied BW

Ref Offset 1.37 dB.
Ref 21.37 dBm

my

"
; 1
. M o] \[ f‘\/\
L AN o st LASIELY, NP oo

Center 927.5 MHz Span 500 kHz|
H#Res BW 5.1 kHz #VBW 15 kHz Sweep 18.67 ms

Occupied Bandwidth Total Power 23.3 dBm
87.834 kHz

Transmit Freq Error 13.217 kHz % of OBW Power 99.00 %

x dB Bandwidth 95.22 kHz xdB -20.00 dB

usc ‘sTATUS|

Highest channel
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4.4 Carrier Frequencies Separation

Test Requirement:

FCC Part15 C Section 15.247 (a)(1)

Test Method:

ANSI C63.10:2013

Receiver setup:

RBW=3KHz, VBW=10KHz, detector=Peak

Limit:

Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of
the hopping channel

Test setup:

Spectrum Analyzer

Ooonod
""'-\ ===
e

=1 === RO

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results: Pass
Measurement Data
Mode Test channel Carrier Frequencies Separation Limit (kHz) Result
(kHz)
200.00 25KHz or Pass
125KHz 20dB
200.00 Pass
Bandwidth Bandwidth
200.00 Pass
330.00 25KHz or Pass
250KHz 20dB
330.00 Pass
Bandwidth Bandwidth
330.00 Pass
= 4




