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1. General Information

1.1. EUT Description

Product Name RF Module

Model No. PAN3028,PAN3031
EUT Voltage DC 3.3V

Test Voltage DC 3.3V

Chirp

Frequency Range 902 ~ 928 MHz

TX Frequency Range [902.5~927.5MHz
Channel Number NA

Type of Modulation Chirp
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1.2. Antenna List

/Antenna manufacturer iz N5

Model No. NA

Brand Name NA

/Antenna Delivery 1*TX+1*RX

Antenna technology SISO

Antenna Type External Dipole
Antenna Gain #1 0dBi

Note: Antenna gain is maximum average gain, the data is provided by customer. EPINTEK is
not responsible for the authenticity of this data.

1.3. Test Channel

Band width Center Frequency
902.5 MHz
500KHz
927.5MHz

1.4. The test modes of the EUT can support:

Test Mode Band width Ant 1
Chirp 500KHz J
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1.5. EUT Operational Condition

EUT Voltage 3.3V
Test Voltage 3.3V
Extreme Temperature Thom (25°C)

1.6. Configuration of Tested System

Conducted Test setup

i AC Main

Conducted
Test System

EUT
SA —— RF cable
X Transmitter Radited spurious emissions (Below 1G) Test setup
]
= cEuT Antenna (Antenna Toawer)
2100 1 9
I ] 3m » & T .
(Tarnteote) | AAAAAAAAAAMAAAAAAAMAAAAAAMALAMAMAA '
Test Recelver|F= [Eontroliagh—
L J

X] Transmitter Radited spurious emissions (Above 1G) Test setup
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rmfogm

(Antenna Tower)

AE EUT
T l Ama\““a Pre-amplitier
210cm | ] E'ﬁ
|
‘-  Grounc Plans 3 oOo
Spectrum Analyzer| = g m—
ol

1.7. Test Equipment

RF Test system

Instrument Manufacturer Type No. Serial No. Cali. Due Date

MXA Signal Analyzer Agilent N9020A MY51110329 2021.09.29

EMI receiver R&S ESR3 102489 2022-12-24

Bilog Antenna SCHWARZBECK [VULB 9168 01099 2023.03.13

Horn Antenna Schwarzbeck BBHA9120D 01938 2021.09.22

international standards.

Note: All equipment are calibrated with traceable calibrations. Each calibration is traceable to the national or

1.8. The Applicability of test items

Performed Test Item Test Procedure Result Note

RF Output Power 15.247(b)(1)Output power Pass
Power Density 15.247(d) Power Density Pass
Frequency Band Edge 15.247(c)Frequency Band Edge Pass
Conducted Spurious 15.207 Conducted Emission Pass
Emission

Radited spurious emissions |15.209 Radiated Emission Pass

15.205 restricted Band of operation

6dB Bandwidth 15.247(a)(2) 6dB Bandwidth Pass

2. Test Ruslt
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2.1. RF Output Power

Test Item RF Output Power
Test Mode Chirp 500KHz
Ant Gain 0dBI
Limit
» Frequency Measured Power
Test Conditions (dBm EIRP,ant Result
(MHz) (dBm) ) )
gain <6dBi)
. 902.5MHz 15.29 30 Pass
Tnom (25C)
927.5MHz 11.19 30 Pass

902.5MHz

Ref Level 21.00 dBm
Att 40 de

Offset 0.50 dB @ RBW 30 kHz
SWT 1.1ms @ YBW 100 kHz Mode Sweep

Spectrum 3 @]

(=)

Input 1 AC

O 1Pk Max

10 dBm

1 M1[1]
¥

15.29 dBm
902.36540 MHz

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 902.5 MHz

691 pts

Span 1.0 MHz
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927.5MHz

Spectrum 2 @] IT

Ref Level 30.50 dBm Offset 0.50 dB & RBW 30 kHz

jo Att 40 dB & SWT 1.1 ms & YBW 100 kHz Mode Sweep Input 1 4C
O 1Pk Max

M1[1] 11.19 dBm
927.49420 MHz
20 dem

)
10 dBm

0 dBm

-10 dem

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 927.5 MHz 691 pts Span 1.0 MHz
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2.2. 6dB Bandwidth

Test Iltem . |6dB Bandwidth
Test Mode . |Chirp 500KHz
Ant Gain 0dBi
- Frequency Measured Band width o
Test Conditions Limit Result
(MHz) (KHz)
i 902.5MHz 701.9 =500KHz Pass
Tnom (25C)
927.5MHz 700.4 =500KHz Pass
902.5MHz

Spectnm2 5 pSppmpeme(O) s

Ref Level 24.00 dém  Offset 0.50 dB @ RBW 100 kHz

Att 40 dB SWT 1ms @ ¥YBW 300 kHz Mode Sweep Input 1 AC
0 1Pk Max

—— D2[1] -0.06 dB

701.90 kHz
D1 14.91\I;?15|1E1m M1[1] 9.62 dBm
10 dBm——-op——

D2 8910 dBm 903218740 MHZ

0 dem

»I0dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 902.5 MHz 691 pts Span 1.0 MHz
—
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927.5MHz

Spectrum

Att

Ref Level 22.50 dBm

40 dB

Offset 0.50 dB

SWT

1ms

[ 1]

(=)

RBW 100 kHz

¥YBW 300 kHz Mode Sweep

Input 1DC

O 1Pk Max

D2[1]

20 dBm

10 dem—C'1 11.51[31?Bm

D2 5%

0 dBm

M1[1]

-0.20 dB
700.40 kHz
5.86 dBm

92719030 MHz

10 dBm

F 3

-10 dpm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

I\ CF 927.5 MHz

691 pts

Span 1.0 MHz

Page: 10 of 28




Report No: MEE2022041207-620E

EPINTGK

2.3. Power Density

Test Item Power Density
Test Mode Chirp 500KHz
Ant Gain 0dBi
i Frequency Measured Power o
Test Conditions Limit Result
(MHz) (dBm)
i 902.5MHz 7.43 8dBm Pass
Tnom (25C)
927.5MHz 7.01 8dBm Pass
902.5MHz
Ref Level 22.50 dBm Offset 0.50 dB & RBW 3 kHz
Att 40dB SWT 11.2ms @ ¥YBW 10 kHz Mode Sweep Input 1 DC
O 1Pk Max
20 dBm M1[1] 7.43 dBm
902.54050 MHz
10 dBem ""1}
0 dem T
-10 dBm
-20 dBm
-30 dBm
=4 dBm
-50 dBm
-60 dBm
-70 dBm

CF 902.5 MHz

Span 1.0 MHz
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927.5MHz

Att

Ref Level 22.50 dBm

40 dB

Offset

SWT

0.50 de
11.2 ms

-
-

R
¥

BW 3 kHz

BW 10 kHz Mode Sweep

Input 1DC

0 1Pk Max

20 dBm

1]

M1[1]

7.01 dBm
927.54200 MHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 H8m-

-50 dBm

-60 dBm

-70 dBm

CF 927.5 MHz

691 pts

Span 1.0 MHz
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2.4. Power Density For 100K

Test Item Power Density For 100K

Test Mode Chirp 500KHz

Ant Gain OdBi

i Frequency Measured Power o
Test Conditions Limit (dBm) Result
(MHz) (dBm)
902.5MHz N/A 14.91 N/A
Tnom (257C)
927.5MHz N/A 11.51 N/A
902.5MHz

Spectrum 2 © SPGB Z

Ref Level 24.00 dBm  Offset 0.50 dB & RBW 100 kHz

Att 40 dB  SWT 1ms @ VYBW 300 kHz Mode Sweep Input 1 AC
O 1Pk Max

50 dBm M1[1] 14.91 dBr

M1 902.54200 MH
s

10 dBm

0 dBm

-1048m

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 902.5 MHz 691 pts Span 1.0 MHz
Po—
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927.5MHz

Spectrum 3 ®] -
Ref Level 21.00 dém Offset 0.50 dB @ RBW 100 kHz

Att 40 dB SWT 1ms & VBW 300 kHz Mode Sweep Input 1 AC
O 1Pk Max

M1[1] 11.51 dBm
M1 927.74890 MHz
A 4

10 dBm

0 dBm

-10 dBm

-20 dém

-30 dBm

-40 dBm

-50 dBm

-60 dém

-70 dBm

CF 927.5 MHz 691 pts Span 1.0 MHz
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2.5. Frequency Band Edge

Test Item Frequency Band Edge
Test Mode Chirp 500KHz
Ant Gain 0dBi
- Frequency Measured Power o
Test Conditions Limit (dBm) Result
(MHz) (dBm)
i 902.5MHz -21.73 -5.09 Pass
Tnom (257C)
927.5MHz -10.12 -8.49 Pass
902.5MHz
Ref Level 21.00 dém Offset 0.50 dB & RBW 100 kHz -
Att 40 dB SWT 1.1ms @ ¥YBW 300 kHz Mode Sweep Input 1 AC
O 1Pk Max
M1[1] -21.73 dBm
0901.97208 MHz
10 dBm
0 dem
D1 -5.090 dBm
-10 dBm
-20 dBm by
-30 dBm
-40 dBm
-50,dBm
-60 dBm
-70 dBm
T
Start 860.0 MHz 691 pts Stop 905.0 MHz
—
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927.5MHz

Ref Level 21.00 dBm  Offset 0.50 dB & RBW 100 kHz
Att 40 dB SWT 1.1 ms @ ¥YBW 300 kHz Mode Sweep Input 1 DC
O 1Pk Max

M1[1] -10.12 dBm
928.0420 MHz

10 dBm

0dam

5 g —D1 -8.490 dBm

-20G dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 defn
F1
|

CF 943.0 MHz 691 pts Span 34.0 MHz
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2.6. Conducted Spurious Emission

Test Item : |Conducted Spurious Emission
Test Mode . |Chirp 500KHz
Ant Gain 0dBi
i Frequency Measured Power o
Test Conditions Limit (dBm) Result
(MHz) (dBm)
i 902.5MHz -35.71 -5.09 Pass
Tnom (25C)
927.5MHz -39.35 -8.49 Pass
902.5MHz 30MHZ~1GHz
Ref Level 15.00 dBm Offset 0.50 dB @ RBW 100 kHz
Att 30dB SWT 9.7 ms @ YBW 300 kHz Mode Sweep Input 1 AC
O 1Pk Max
M1[1] -42.66 dBm
10 dBrm 993.70 MHz
0 dem
01 -5.090 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBm M‘
-50 dBm
-50 dBm
-70 dBm
-30 dBm
Start 30.0 MHz Stop 1.0 GHz
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902.5MHz 1GHz~10GHz

Agﬁent Spectrum Analyzer - Swept SA
B et R r R SO o |
Marker 2 2.710000000000 GHz

A\ALIGN OFF 06:01:37 &M Jun 07, 2022

Avg Type: Log-Pwr Marker

— ) Trig:Free Run Avg|Hold:>100/100
IFGainiLw " Atten: 10 4B Marker Table
Mkr2 2.710 GHzjf«} off
Ref 0.00 dBm -36.115 dBm F——
Marker Count.
[Off]
x|
Couple
Markers
On Off

#VBW 3.0 MHz

Stop 10.000 GHz
Sweep 15.00 ms (1001 pts)

MER MODE| TRC| SCL

1 ITNENEE 1.000 GHz -35. 711 &m [ ]
| N | 2.710 GHz 36116dBm| | 00000 000000000 |
[ A A

FUMCTION FUMCTION WIDTH FUNCTION VALUE A

g sTaTUs €3 Align Now, All required

927.5MHz 30MHZ~1GHz

15.00 dBm
30 dB

Ref Level

Att SWT

Offset 0.50 dé & RBW 100 kHz
9.7 ms @ VYBW 300 kHz

Mode Sweep Input 1 AC

O 1Pk Max

10 dBm

M1[1] 44,78 dBm

0 dBm

123.40 MHz

10 dBm—P1 -8.490 dBm

-20 dBm

-30 dBm

-40 dBm—py
v

-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 30.0 MHz
I

691 pts Stop 1.0 GHz
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927.5MHz 1GHz~10GHz

Agilent Spectrum Analyzer - Swept SA

e lisoo el SENSEINT A\ ALIGN OFF

Marker 2 2.782000000000 GHz - Avg Type: Log-Pwr
PNO: Fast i, 1"ig:FreeRun Avg|Hold:»100/100

IFGain:Low Atten: 10 dB

Marker

Marker Table
on off

Ref 0.00 dBm : mme——

Marker Count |
[Off]

Stop 10.000 GHz
#VBW 3.0 MHz Sweep 15.00 ms (1001 pts)

FUNCTION FUNCTION wWIDTH FUNCTION VALUE ~ ~

All Markers Off|

More
20f2
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2.7. Radiated Spurious Emission

Test Item Radiated Spurious Emission
Test Mode Chirp 500KHz
Ant Gain 0dBi
. Frequency
Test Conditions Result
(MHz)
) 902.5MHz Pass
Tnom (257C)
927.5MHz Pass
902.5MHz 30MHZ~1GHz H
Data: 27
4ypLevel [dBuVim) g
970/
84.0)
1.0
58,0/
45.0/
o
190
6.0
1.0
“T30 100, 200. 300, 400. 500, 600 700. BOO. 200. 1000
Frequency (MHz)
Site :
Condition : FOC PART 15C 3m CBL 61110 59313 HORIZONTAL
Project ;82,5
Mode 1
Plan
IMEI
Over Limit ReadAntenna Cable Preamp A/fPos T/Pos
Freq Lewel Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuv dB/m ds dB m deg
1 38.88 33.18 -6.90 49.29 39.94 24.E0 e.76 32.48 -—— --- Peak
2 251.16 38.73 -7.27 46.86 50.46 1B.56 2.11 32.48 ---  --- Peok
3 460.68 48.46 -5.54 46.88 45.68 23.84 3.14 32.48 -—- --- Pzak
4 982.863 193.87 57.87 46.88 161.92 28.94 4,49 31.48  ---  --- Peak
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902.5MHz 30MHZ~1GHz V

Data: 28
11”Levef {dBuV/m}
4
97.0
84.0
71.0
0 FCY PART 15C]
16[!8
45.0 : N N N o
N AT LY v
T " . jmww ot
32.0 MM ety
WMMW
19.0 4
6.0)
-7.0]
<30 100 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency {MHz)
Site :
Condition : FCC PART 15C 3m CBL 61110 59913 VERTICAL
Project 1 982.5
Mode : 1
Plan :
IMEI
Over Limit ReadAntenna C(able Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuv/m dBuv  dB/m dB dB cm deg
1 3@.08 38.18 -9.9@ 48.80 36.94 24.880 @.76 32.48 - --- Peak
2 564.47 37.32 -B.68 46.88 48.32 26.88 3.32 32.48 - --- Peak
3 782.72 38.38 -7.82 46.88 38.28 28.18 4.17 32.17 --- --- Peak
4 S@3.@@ 183.59 57.59 46.80 181.62 2B8.96 4.49 31.48 - --- Peak
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Data: 21

117Levet {dBuVim)
102.4]
878

FCC PART 15C
134 . -6dB
t
58.5/
5
2

43, H

W b i
29.3
14.6|

“1000 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000. 10000

Frequency {MHz}
Site :
Condition : FCC PART 15C 3m 3117 @8248132 VERTICAL
: RBW:18@8.888KHz VBW:30e88.808KHz SWT:Auto
Project :
Mode : 982.5
Plane :
IMEI :
Powersetting r 23
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuv/m dBuv  dB/m dB dB cm deg

1 18@l.8@ 65.28 -8.72 74.88 93.24 36.60 6.16 64.72 lae @ Peak
2 271e.9@ 52.18 -21.82 74.e@ 77.33 32.30 7.65 65.18 lae @ Peak
3! 271e.e@ 51.58 -2.580 54.80 76.65 32.30 7.65 65.18 lee 244 Average
4 5419.88 44.43 -29.57 74.88 64.69 34.51 18.91 65.68 188 @ Peak
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902.5MHz 1GHz~10GHz M

Data: 22

117Level {dBuV/m})

102.4]

87.8

FCC PART 15C
T3a -GdB
1
58.5|
43.
W’"
29.3)
14.6/
1000 2000. 3000. 4000. 5000. 6000. T7000. 8000. 9000. 10000
Frequency {MHz}
Site :
Condition : FCC PART 15C 3m 3117 @8248132 HORIZONTAL
: RBW:1000.088KHz VEBW:38008.888KHz SWT:Auto
Project :
Mode : 982.5
Plane :
IMEI :
Powersetting r 23
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Lewvel Factor Loss Factor Remark
MHz dBuv/m dB dBuv/m  dBuv  dB/m dB dB om deg

1 1881.86 64.48 -9.68 74.88 92.36 38.68 6.16 B4.72 1a@ @ Peak

2 271e.86 51.14 -22.86 74.88 76.29 32.38 7.65 B5.18 le@ @ Peak

31 2718.68 51.40 -2.60 54.80 7J6.55 32.38 7.65 B5.18 1e@ 54 Average
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11nLevet {dBuVim})

0
0

45.0

32.0]

19.0}

6.0

-7.0

““30 100, 200. 300. 400. 500. 600. T00. 800. 900. 1000

Frequency {MHz)

Site :
Condition : FCC PART 15C 3m CBL 61110 59913 VERTICAL

Project 1 927.5
Mode 11

Plan :

IMEI

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m  dBuv dB/m dB dB m deg

1 3@.97 3@.73 -9.27 48.ee 37.87 24.78 B8.76 32.48 --= --- Peak
2 558.89 32.59 -13.41 46.88 36.57 25.22 3.28 32.48 -—- --- Peak
3 831.22 42.89% -3.91 46.88 41.63 28.18 4.25 31.97 -—- --- Peak
4 927.25 97.71 51.71 46.88 095.81 29.44 4.54 31.28 -—- --- Peak

Page: 24 of 28



EPINTGK

Report No: MEE2022041207-620E

927.5MHz 30MHz~1GHz M
Data: 29
11nLe\nret {dBuVim)
3
97.0
84.0
71.0
-0 FCC PART 15C
GdB
45.0) s S e
1 adet A
I A
s20f— R P R T i iat
.0) s T L L
19 &\L e,
O
6.0|
-7.0|
“Y30  100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz}
Site :
Condition : FCC PART 15C 3m CBL 111D 59913 HORIZONTAL
Project 1 927.5
Mode : 1
Plan
IMEI
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuv/m dB dBuv/m  dBuv  dB/m dB dB cm deg
1 255.84 37.83 -8.17 46.88 48.89 19.20 2.14 32.48 --- --- Peak
2 8@2.12 36.60 -9.48 46.88 36.51 27.96 4.22 32.89 = --- Peak
3 927.25 181.84 55.84 46.88 99.14 29.44 4.54 31.28 -—- --- Peak
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927.5MHz 1GHz~10GHz H

Data: 19

117Levef {dBuVim)
102.4

B87.8

FCC PART 15C

734 -6dB
58.5|

43.9]

20.3

14.6

Y1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Frequency {MHz)}
Site :
Condition : FCC PART 15C 3m 3117 8@248132 HORIZONTAL
: REW:l@ee.eedkHz VBW:38e8.888KHz SWT:Auto
Project :
Mode 1 927.5
Plane :
IMEI :
Powersetting : 19
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuv/m dBuv dB/m dB dB m deg
1 1855.8@ 52.44 -21.56 74.88 B5@.83 38.388 6.25 B4.72 186 @ Peak
2 2782.8@ 37.67 -36.33 74.88 62.75 32.30 7.74 B5.12 1e8 @ Peak

Page: 26 of 28



Report No: MEE2022041207-620E

EPINTG:

927.5MHz 1GHz~10GHz V

Level (dBuV/m}

117,
87.8
FCC PART 15C
734 5B
58.5]
1 -GdB
43.9] TP T T
A
Wﬂwwmwww
20.3—
14.6]
1000 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000. 10000
Frequency {MHz}
Site :
Condition : FCC PART 15C 3m 3117 @8248132 VERTICAL
: REW:1@60.808KHz VBW:3880.808KHz SWT:Auto
Project :
Mode r 827.5
Plane :
IMEI :
Powersetting : 19
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuv/m  dBuv  dB/m dB dB cm deg
1 1855.8@ 5@8.46 -23.54 74.8@8 75.85 38.88 6.25 64.72 lea 368 Peak
2 2782.9@8 48.75 -33.25 74.88 65.83 32.3@ 7.74 65.12 laa 36@ Peak

3. Attachment
EUT Photograph
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(1) EUT Photo

Page: 28 of 28



