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Frequency Stability

Test Conditions NR n41 (BPSK) / Middle Channel Limit
BW 20MHz i
Temperature Voltage

(°C) (Volt) De(z;:)ar:i;)n Result
50 Normal Voltage 0.0005
40 Normal Voltage 0.0012
30 Normal Voltage 0.0013
20(Ref.) Normal Voltage 0.0015
10 Normal Voltage 0.0018
0 Normal Voltage 0.0012

-10 Normal Voltage 0.0017 PASS
-20 Normal Voltage 0.0011
-30 Normal Voltage 0.0028
20 Maximum Voltage 0.0025
20 Normal Voltage 0.0012
20 Battery End Point 0.0015
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SA

Peak-to-Average Ratio

Mode FR1 n41/20MHz / DFT-S OFDM
Mod. P1/2 BPSK P1/2 BPSK QPSK QPSK Limit: 13dB
RB Size 1RB Full RB 1RB Full RB Result
Lowest CH 4.43 3.62 6.2 5.16
Middle CH 4.52 3.59 6.32 5.07 PASS
Highest CH 4.78 3.28 5.97 4.9
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Report No. : FG061509-03D

26dB Bandwidth

Mode FR1 n41 : 26dB BW(MHz) / DFT-S OFDM
BW 20MHz 20MHz 60MHz 60MHz 100MHz 100MHz
Mod. PI/2 BPSK QPSK PI/2 BPSK QPSK PI/2 BPSK QPSK
Lowest CH 19.02 18.74 60.3 60.66 99.5 99.3
Middle CH 19.02 18.66 60.54 60.54 99.3 99.3
Highest CH 18.66 18.98 60.3 60.78 99.3 99.5
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SPORTON LAB.

FCC RF Test Report Report No. : FG061509-03D

FR1 n41 / 20MHz / DFT-S OFDM

PI/2 BPSK

QPSK
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: FG061509-03D

FR1 n41 / 60MHz / DFT-S OFDM

PI/2 BPSK

QPSK
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SPORTON LAB.

FCC RF Test Report

Report No. : FG061509-03D

FR1 n41 / 100MHz / DFT-S OFDM
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SPORTON LAB.
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Report No. : FG061509-03D

Occupied Bandwidth

Mode FR1 n41 : OB BW(MHz) / DFT-S OFDM
BW 20MHz 20MHz 60MHz 60MHz 100MHz 100MHz
Mod. PI/2 BPSK QPSK PI/2 BPSK QPSK PI/2 BPSK QPSK
Lowest CH 17.86 17.86 58.02 57.78 96.1 96.3
Middle CH 17.94 17.94 58.02 58.14 96.3 96.1
Highest CH 17.74 17.9 57.78 58.02 96.3 96.3
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SPORTON LAB.

FCC

RF Test Report

Report No. : FG061509-03D

FR1 n41 / 20MHz / DFT-S OFDM
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FR1 n41 / 60MHz / DFT-S OFDM

PI/2 BPSK

QPSK
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FR1 n41 / 100MHz / DFT-S OFDM
PI/2 BPSK QPSK
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SPORTON LAB.

FCC RF Test Report

Report No. :

FG061509-03D

FR1 n41 / 100MHz / DFT-S OFDM QPSK

Lowest Band Edge /1 RB

Channel Power <

-13dBm Pass

Spectrum %

Spectrum

Bandwidth 1.00 MHz

RefLevel 30.00 dBm  Offset 12.60 dB Mode Auto Sweep ReflLevel 27.40dém  Offset 12.60 d2 & RBW 30 kHz
SGL Count 1000/1000 o art 3008 & SWT  100ms & VBW 100 kHz Mode Sweep
@1 AvgPwr SGL Caunt 100/100
Limit ¢heck FAJL @ 1Rm AvgPwr
20 diﬂ“" pPURIOUS INE_ABS FAJL
20d
10 dB
| 0 dem
‘ ‘ -10 dBm
Wi
| -20 dam
40 dBm ‘L
50.d8 ) |
AR ol J 7 |
-60 dam:
Start 2.391 GHz 8004 pts Stop 2.596 GHz | ||| a0 dar
|Spurious Emissions
Rangelow | RangeUp | RBW | Frequency | -70 dbnr
239l aue | 2490 G 2.0u0 Ve | 240998 Gliz CF 2.4955 GHz 5001 pts Span 2.04 MHz
2.200 GHz 1.000 MH2 oh e
2.495 GHz 1.000 MHz Nl rower
2,496 GHz 2.506 GHz 100.000 kHz

Power -23.53 dBm

Tx Total -23.53 dBm

L JU B

_ [T —

Lowest Band Edge / Full RB

Channel Power < -13dBm Pass

Spectrum #

Ref Level 30.00 dBm
SGL Count 1000/1000

@1 AvgPwr
Limit ¢heck

5 dhifie _FPURIOUS JINE_ABS 5

10 dem

0 dBr - -

v ey

=10 dBm

-30 dam Av‘
40 dim ;

-50 dém
-60 dam
Start 2.391 GHz 8004 pts Stop 2.596 GHz

|Spurious Emissions

Offset 12.60 dB Mode Auto Sweep

__Rangelow | Rangeup | RBW | Freguency | Powerabs | ALimit |
7” 391 GHz 2.490 GHz 1.000 MHz 248953 GHz -28,16 dém -3.16 dB
2.480 GHz | 1.000 MHe 2.40464 GHz -27.22 dBm -14.22 dB
2.495 GHz 2.496 GHz 1.000 MHz 9500 GHz -24.61 dBm -11.61 dB
2.496 GHz 2.595 GHz 100.000 kHz 2.53021 GHz -1.89 dim -31.89 dB

L JU B
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SPORTON LAB.

FCC RF Test Report

Report No. : FG061509-03D

FR1 n41 / 100MHz / DFT-S OFDM QPSK

Highest Band Edge / 1 RB

Channel Power < -10dBm Pass

Spectrum %

RefLevel 30.00 dim  Offset 12.60 dB Mode Auto Sweep ReflLevel 27.40dém  Offset 12.60 d2 & RBW 30 kHz
SGL Count 1000/1000 o art OB @ SWT  100ms & VBW 100 kHz Mode Sweep
@1 AvgPwr SGL Count 100/100
SPURIOUE e FAlL @ 1Rm AvgRwr
5t dhlfe—EPUR INE_ABS FAIL
20d
10 dB
10 dB
o ds
R I . 0dém
20 dem i -10 d8m
-30 dBm |
- |
. / \ﬁa -30 dem—{
50 dBm F
l;__J_._-—.».-—«—a--'——’ T -40 dBrr
60 dBm
-50 dB
start 2.59 GHz 10005 pts Stop 2.795 GHz
purious Emissions ~60 der
Range Low | Rangeup | RBW | Frequency |  Powerabs | ALimit
2.590 GHz 2.690 100.000 kHz T -1 70 dBr
T | | 1,000 MHz | o i8* CF 2.6905 GHz 5001 pts Span 2.04 MHz
Z 1.000 MHz A 19 db Ch T
2,685 GHz 1.000 MHz -4D.64 dBm 7.64 dB onne. rower
2.790 GHz 1.008 MHz -45.86 dim 20.66 dB Bandwidth 1.00 MHz Power -23.03 dBm Tx Total -23.02 dBm

L JU B

(T T J—

Highest Band Edge / Full RB

Channel Power < -10dBm Pass

Spectrum

RefLevel 30.00 dBm
SGL Count 100/100

Offset 12.60 dB Mode Auto Sweep

@1 AvgPwr

SPURIGGECH

5t dhipe _HPURIOUS LiNE_aABS

10 dBrr

0 e WWML__“ e L 1

| e b VT

-10 dBm Al "

-20 dem;

-30 dBm F&—

y
gy e
o

-50 dBm

50 d8m

Start 2.59 GHz 10005 pts Stop 2.795 GHz

purious Emissions

Range Low | RBW | Frequency |  PowerAbs | ALimit
2.590 GHz | 100.000 kHz 2,596B7 GHz - -30.58 0B
i 1.000 MHz -3 32 dB
2. 1.000 MHe -26 -16.77 dB
2 1.000 MHz -57.90 dBm -14.90 dB
2.790 GHz 1.000 MHz z -4E,10 dim -20.13 dB
—
' T
L JU B GRNENEEED we
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SPORTON LAB.

FCC RF Test Report

Report No. : FG061509-03D

Conducted Spurious Emission

FR1 n41 / 20MHz / DFT-S OFDM / BPSK

Lowest Channel / 1RB

Middle Channel / 1RB

T |

Ref Level 0.00 d&m Offset 1260 d8 Mode Auto Sweap

—

Ref Level 0.00 d&m

Offset 12,60 dB

Mode Auto Swasp

S6L Caunt 100/100 SGL Count 100/100
@1 AvgPwr @1 Avgbwr
ck Lirmit ¢ "
-10 dirre— E—ABE J
A S - po—y JAA ot
70 de -70 dBm
-80 dBm -850 dam
a0 dem 90 dBm
Start 30.0 MHz 56008 pts Stop 27.0 GHz Start 30.0 MHz 56008 pts Stop 27.0 GHz
[Bpurious Emissions Spurious Emissions
Rangelow | Rangeup | REW | Power Abs | Alimit | Rangelow | RangeUp | RBW | Frequency Power Abs | Atimit |
30.000 MHz | 1.000 GHz | 1.000 MHz | -45.96 dBm | -20.96 d& 30.000 Mz 1.000 GHz 1.000 MHz 99894008 MHz | -45.92 dém -20.92 d&
1.000 GHz 2,391 GHz 1.000 MHz | 2.18710 GHz -45.45 dém | -20.45 dB 1.000 GH2 2,391 GHz 1.000 MHz | 2.31816 GHz -45.49 dBm | -20.49 di
2.795 GHz | 3.000 GHz 1.000 MHz 2.94063 GHz -44.20 dBm -19.29 o8 2.795 GHz | 3.000 GHz 1.000 MHz 2.95583 GHz -44.47 dBm -10.47 B
3.000 GHz | 7.000 GHz | 1.000 MHz | 6.97875 GHz -40.28 dém | -15.28 d& 3.000 GHz 7.000 GHz 1.000 MHz 5.87389 GHE | -40.50 dBm -15.50 d&
GHz 10.000 GHz | 1.000 MHz | 9.24388 GHz -41.58 dBm | -16.58 da GHz 10,000 GHz 1,000 MHz | 9.26587 GHz 1.69 dim | -16.59 dB
z | 1.000 MHz | -39.85 dém | -14,05 8 GHz 1.000 MHz 11.27558 9.85 dim -14.85 o8
14.000 GHz 1.000 MHz -30.71 dBm -11.71 dB 14.000 GHz 1.000 MHz 17.64379 GH: -30.63 dBm -11.63 dB
18,000 GHz 27.000 GHz 1.000 MHz | 20.34962 GHz -37.04 dBm | -12.04 dB 18,000 GHz 27.000 GHz 1.000 MHz 20.35362 GHz -36.93 dBm -11.93 dB
— -— ]
( i (T [ )i (T

Highest Channel / 1RB

T |

Ref Level 0.00 d&m Offset 1260 d8

L Caunt 1006/100

Mode Auto Sweap

@1 AvgPur
Limit heck [
10 B8NP — ARG B INE—ABE] L
40 dB -y AN el
den P L S R v
-60 dem
-70 dg
-850 dém
-a0 dam
Start 30.0 MHz 52108 pts Stop 27.0 GHz
[Bpurious Emissions
Rangelow | Rangeup | REBW | Frequancy | Powerabs | Alimit
30.000 MHz 1.000 GHz 1.000 MHz 956.12944 MHz -46.21 dém -21.21 de
1.000 &Hz 2.351 GHz 1.000 MHz | 2.16376 GHz -46.32 dém | -21.32 dB
2.79 3.000 GHz | 1.000 MHz | 2.95631 GHz -44.59 dBm | -19.59 dB
3.000 7.000 GHz 1.000 MHz 6.6 6 GHz -40.33 dem -15.33 dg
10,000 GHz 1,008 MHz | -41.60 dBm | -16.60 dB
1.000 MH:; | -39 GQ ‘?HW | —llg.‘f!'? |:jE
1.000 MHz -35.65 dém -11.65 d&
1.000 MHz | -36.95 dBm -11.55 dB
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SPORTON LAB.

FCC RF Test Report Report No. : FG061509-03D

FR1 n41 / 20MHz / DFT-S OFDM / QPSK

: %) |(Seermm ) G
Ref Level 0.00 d8m  Offset 12,50 d& Mode Auto Sweep RefLevel 0.00 d8m  Offset 12,50 dB Mode Auto Sweep
= SGL Count 100/100
@1 AvgPwr
MAANBASS, "y AAA St
70 dei -0 dim
-80 dBm -850 dam
a0 dem 90 dBm
Start 30.0 MHz 52108 pts Stop 27.0 GHz Start 30.0 MHz 56008 pts Stop 27.0 GHz
[Bpurious Emissions Spurious Emissions
Rangelow | RengeUp | REW | Frequenoy | PoweraAbs | Alimit | Range low | RangeUp | RBW | Frequency | Powerabs | Atimit |
30.000 MHz | 1.000 GHz | 1.000 MHz | a09.10795 MHz -46.21 dém | -21.21 d& 30.000 Mz 1.000 GHz 1.000 MHz | £88.90810 MHz | -46.36 dBm | -21.36 d&
1.000 GHz 2.391 GHz 1.000 MHz | 2.14999 GHz -46.15 deém | -21.15 d 1.000 GH2 2,391 GHz 1.000 MHz | 2.20969 GHz -45.71 dBm | -20.71 dB
2.795 GHz | 3.000 GHz 1.000 MHz 2.95133 GHz -44.76 dBm -19.76 d& 2.795 GHz | 3.000 GHz 1.000 MHz 2.96727 GHz -44.49 dBm -19.49 dB
3.000 GHz | 7.000 GHz | 1.000 MHz | 6.05087 GHz -30.41 deém | -15.41 d& 3.000 GHz 7.000 GHz 1.000 MHz | 5.69239 GHE | -15.51 d&
GHz 10.000 GHz | 1.000 MHz | 26287 GHz -41.61 dBm | -16.61 dB GHz | 1,000 MHz | 9.24188 GHz -16.:67 dB
iz | 1.000 MHz | 11.29608 GH: -40.12 dém | -15.12 8 ; z GH 1.000 MHz 05 | -14.66 dB
14.000 GHz 1.000 MHz 17.63630 -30.65 dBm -11.65 dB 14.000 GHz 1.000 MHz 17.64079 GHz -30.70 dBm -11.70 dB
18,000 GHz 27.000 GHz 1.000 MHz | 20.34462 GHz -36.96 dBm | -11.96 dB 18,000 GHz 1.000 MHz 20.35212 GHz -37.05 dBm -12.05 dB
L J - L J I v
* T
Ref Level 0.00 d8m  Offset 12,50 d& Mode Auto Sweep
SGL Count 100/100
@1 AvoPwr
Limit (heck [
10 dANP— PRI N E AR ] o
40 der e ~ Ms e,
W i i A o
-60 dam
-70 dB
-80 dBm
a0 dem
Start 30.0 MHz 52108 pts Stop 27.0 GHz
[Bpurious Emissions
Rangelow | Rangeup | RBW | Frequency | Powerabs | ALimit
30.000 MHz 1.000 GHz 1.000 MHz | 810.70215 MHz -46.22 dm | -21.22 d&
1.000 GHz 2.391 GHz 1.000 Mbz | 2.13621 GHz -46.19 dBm | -21.19 dB
3.000 GHz | 1.000 MHz | 2.95215 GHz -44.45 dBm | -19.45 dB
H 7.000 GHz 1.000 MHz | 6.98575 GHz -40.34 dém | -15.34 d8
7.008 GHz 10,000 GHz | 1.000 MHz | 9.27037 GHz -41.73 dBm | -16.73 dB
10.000 ¢ 14.000 GHz | 1.000 MHz | -39.94 dém | -14,94 dB
14.00 16-001 1.000 MHz Gl -30.53 dBm -11.53 d&
18,000 GHz 27.000 GHz 1.000 MHz | 20.34562 GHz -36.88 dBm | -11,568 dB
i ] (T

Sporton International (Shenzhen) Inc.
TEL : 86-755-8637-9589
FAX : 86-755-8637-9595
FCC ID : 2ABZ2-EF009

Page Number

1 A206 of A331

Report Issued Date : Aug. 25, 2020
Report Version : Rev. 01




=amanas. FCC RF Test Report Report No. : FG061509-03D

FR1 n41 / 60MHz / DFT-S OFDM / BPSK

Lowest Channel / 1RB Middle Channel / 1RB

F g t * Py
Ref Level 0.00 d8m  Offset 12,50 d& Mode Auto Sweap Ref Level 0.00 d8m  Offset 12,50 dB Mode Auto Swasp
s SGL Count 100/100
@1 AvgPwr
0 dar el A o 40 derm = —vel A - ~y
P S RV i i —— -
T et -
-60 daim -60 dB
<70 dg -70 dBm
-80 dam 50 dBm
-a0 dam -9 dBm
Start 30.0 MHz 52108 pts Stop 27.0 GHz Start 30,0 MHz 52108 pts Stop 27.0 GHz
[Bpurious Emissions Spurious Emissions
Rangelow | RengeUp | REW | Frequency | PoweraAbs | Alimit | Range low | RangeUp | RBW | Frequency | Powerabs | Atimit |
30.000 MHz | 1.000 GHz | 1.000 MHz | 952.30635 MHz -46.23 dém | -21.23 d& 30.000 Mz 1.000 GHz 1.000 MHz | 963.99556 MHz | -46.20 dém | -21.20 d&
1.000 GHz 2.391 GHz 1.000 MHz | 2.14999 GH2 -46.33 dém | -21.39 d8 1.000 GH2 2.391 GHz 1.000 MHz | 2.14999 GHz -46.30 dBm | -21.30 dB
2.795 GHz | 3.000 GHz 1.000 MHz 2.95538 GHz -44.15 dBm -19.15 g8 2.795 GHz | 3.000 GHz 1.000 MHz 2.95262 GHz -44.55 dBm -19.55 g
3.000 GHz | 7.000 GHz | 1.000 MHz | 6.84976 GHz -40.37 dém | -15.37 d& 3.000 GHz 7.000 GHz 1.000 MHz | 6.59425 GHz | -40.41 dBm | -15.41 d&
GHz 10.000 GHz | 1,000 MHz | 9.25287 GHz -41.70 dBm | -16.70 da GHz | 1,000 MHz | 9.25837 GHz -41.73 dém | -16.73 dB
iz | 1.000 Mz | 11.311089 GH: -33.93 dém | -14,53 8 ; z GH 1.000 MHz 11.29159 | -40.04 dim -1E.04 d8
14.000 GHz 1.000 MHz 17.63980 -36.56 dBm -11.56 dB 14.000 GHz 1.000 MHz 17 64772 GHz -36.60 dém -11.60 dB
18,000 GHz 27.000 GHz 1.000 MHz | 20.35112 GHz -36.93 dBém | -11.83 dB 18,000 GHz 3 = 1.000 MHz 20.38762 GHz -36.93 dim -11.93 dB

Highest Channel / 1RB

A G~
' v
RefLevel 0.00 d8m  Offset 12,50 d& Mode Auto Sweap
SGL Caunt 100/100
@1 AvgPur
Limit §heck [
10 B8NP — ARG B INE—ABE] :
40 der — A - Abanpasad,
e (ot
=0 m
-60 dem
-70 dB
-850 dém
-a0 dam
Start 30.0 MHz 56008 pts Stop 27.0 GHz
[Bpurious Emissions
Rangelow | Rangeup | RBW | Frequency | Powerabs | ALimit
30.000 MHz 1.000 GHz 1.000 MHz | 266.44923 MHz -46.28 dém | -21.28 d&
1.000 &Hz 2.351 GHz 1.000 MHz | 2.32720 GHz -45.62 dém |
3.000 GHz | 1.000 MHz | 2.94903 GHz -44.56 dBm | i
H 7.000 GHz 1.000 MHz | 6.91826 GHz -40.45 dém | -15.45 dg
7.000 GHz 10.000 GHz | 1,008 MHz | 9.25337 GHz -41.81 dBm | -16.81 dB
10.000 © 14.000 GHz | 1.000 MHz | 11.26359 -40.08 dém | -15.08 d8
14.00 16.00f 1.000 MHz 17.62280 G -36.77 dBm -11.77 d&
18,000 GHz 27.000 GHz 1.000 MHz | 20.35112 GHz -36.91 dim -11.91 dB
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SPORTON LAB.

FCC RF Test Report

Report No. : FG061509-03D

FR1 n41 / 60MHz / DFT-S OFDM / QPSK

Lowest Channel / 1RB

Middle Channel / 1RB

TR o (

F g t * Py
RefLevel 0.00 d8m  Offset 12,50 d& Mode Auto Sweap Ref Level 0.00 d8m  Offset 12,50 dB Mode Auto Swasp
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr @1 Avgbwr
Limit 4 Limit fheck
10 dirme—pit = -10 dbtre— =T
-20dB
44 der — S, 40 dbm . e N
- WMWMM\M‘-'-' = v
&0 dBm .60 db
70 dei -70 dBm
80 dBm -80 dBrm
-90 dem -9 dem
Start 30.0 MHz 52108 pts Stop 27.0 GHz Start 30.0 MHz 52108 pts Stop 27.0 GHz
[Bpurious Emissions Spurious Emissions
Rangelow | RengeUp | REW | Frequency |___Power Abs Alimit | Range low | RangeUp | RBW | Frequency | Powerabs | Atimit |
30.000 MHz | 1.000 GHz | 1.000 MHz | 984.85507 MHz -46.24 dém | -21.24 d& 30.000 Mz 1.000 GHz 1.000 MHz | 974.55022 MHz | -46.13 dém | -21.13 d&
1.000 GHz 2.391 GHz 1.000 MHz | 2.17753 GHz -46.36 dém | -21.36 dB 1.000 GH2 2.391 GHz 1.000 MHz | 2.31525 GHz -46.31 dBm | -21.31 d8
2.795 GHz | 3.000 GHz 1.000 MHz 2.97157 GHz -44.55 dBm -19.55 g 2.795 1 3.000 GHz 1.000 MHz GHz -44.47 dBm -19.47 g8
3.000 GHz | 7.000 GHz | 1.000 MHz | 6.99775 GHz -30.60 dem | -15.60 d& 3.000 GH 7.000 GHz 1.000 MHz | -40.28 dBm | -15.28 d&
10.000 GHz | 1,000 MHz | 9.27087 GHz -41.85 dBm | -16.85 da 1,000 MHz | -41.75 dBm | -16.75 dB
1.000 MHz | -40.13 dem | -1E.19 d8 1.000 MHz -14.59 d8
1.000 MHz -36.63 dBm -11.63 d& 1.006 MRz -11.66 d&
27.000 GHz 1.000 MHz | -37.14 dBm | -12.14 dB 1.000 MHz -36.99 dim -11.55 dB

LT[ —

Highest Channel / 1RB

T |

Ref Level 000 dém Offset 12,60 d&
SGL Count 100/100

Mode Auto Sweap

@1 AvoPwr
Limit (heck [
10 dANP— PRI N E AR ]
40 der T o Ot AN i,
e
- [
-60 daim
-70 dB
80 denm
-a0 dam
Start 30.0 MHz 56008 pts Stop 27.0 GHz
[Bpurious Emissions
Rangelow | Rangeup | RBW | Frequency | Powier Abs ALimit
30.000 MHz 1.000 GHz 1.000 MHz | 978.42829 MHz -46.10 dém | -21.10 d&
1.000 &Hz 2.351 GHz 1.000 MHz | 2.15476 GHz -45.20 dém | -20.20 B
2,79 3.000 GHz | 1.000 MHz | 2.99506 GHz -44.58 dBm | -19.54 dB
3.000 7.000 GHz 1.000 MHz | 5.87739 GHz -40.40 dém | -15.40 dg
7.000 GH 10.000 GHz | 1,008 MHz | 9.24788 GHz -41.70 dBm | -16.70 dB
10.000 GHz | 1.000 MHz | 1 -39.67 dém | -14.67 dB
14.000 GHz 1.000 MHz i G -35.74 dém -11.74 d&
18,000 GHz 27.000 GHz 1.000 MHz | 20.35062 GHz -36.89 dBém | -11,89 dB
i ] (T
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SPORTON LAB.

FCC RF Test Report

Report No. : FG061509-03D

FR1 n41 / 100MHz / DFT-S OFDM / BPSK

Lowest Channel / 1RB

Middle Channel / 1RB

Ref Level 0.00 d&m Offset 1260 d8 Mode Auto Sweap
&

—

Ref Level 0.00 dam
SGL Count 100/100
@1 AvgDwr

Offset 12,60 dB Mode auto Swesp

AA ———g Pgeerly AAA' S
70 dB -70 dBm
-80 dam 50 dBm
-a0 dam -9 dBm
Start 30.0 MHz 52108 pts Stop 27.0 GHz Start 30.0 MHz 56008 pts Stop 27.0 GHz
[Bpurious Emissions Spurious Emissions
Rangelow | RengeUp | REW | Power Abs | Alimit | Range low | RangeUp | RBW | Frequency | Powerabs | Atimit |
30.000 MHz | 1.000 GHz | 1.000 MHz | -46.00 deém | -21.00 d& 30.000 Mz 1.000 GHz 1.000 MHz | B12.15642 MHz | -46.19 dém | -21.18 d&
1.000 GHa 2.391 GHz 1.000 MHz | 2.30148 GHz -46.26 dBm | -21.26 di 1.000 GHa 2.391 GHz 1.000 MHz | 2.32407 GHz -45.63 dBm | -20.63 dB
2.795 GHz | 3.000 GHz 1.000 MHz 2.97157 GHz ~44.44 dBm -19.44 dB 2.795 GHz | 3.000 GHz 1.000 MHz -44.59 dBm -19.59 d8
3.000 GHz | 7.000 GHz | 1.000 MHz | 5.86439 GHz -40.37 dém | -15.37 d& 3.000 GHz 7.000 GHz 1.000 MHz | -40.52 dBm | -15.52 d&
GHz 10.000 GHz | 1,000 MHz | 9.25987 GHz -41.87 dBm | -16.87 dB. GHz | 1,000 MHz | 5 -41.85 dim | -16.85 dB
iz | 1.000 Mz | -39.95 dém | -14.56 d8 ; z GH 1.000 MHz 30258 GHz | 9,95 dam -14,95 d8
14.000 GHz 1.000 MHz -36.63 dBm -11.83 dB 14.000 GHz 1.000 MHz 17 63930 GHz -36.60 dém -11.80 dB
18.000 GHz 27.000 GHz 1.000 MHz | 20.35862 GHz -37.06.dBm | -12.06 dB 18.000 GHz 1.000 MHz 20.35762 GHz -37.,03 dBm -12.03 dB
I ) IRIHRID) &0 [ ) (T

Highest Channel / 1RB

A G~
J v
RefLevel 0.00 d8m  Offset 12,50 d& Mode Auto Sweap
S6L Caunt 100/100
@1 AvoPwr
Limit heck [
10 dANP— PRI N E AR ] :
40 der o Sidia st
" WM"'"M'J\"
-60 daim
-70 dB
-850 dém
-a0 dam
Start 30.0 MHz 52108 pts Stop 27.0 GHz
[Bpurious Emissions
Rangelow | Rangeup | RBW | Frequency | Powerabs | ALimit
30.000 MHz 1.000 GHz 1.000 MHz | 909.59270 MHz -46.18 dém | -21.18 d&
1.000 GHz 2.391 GHz 1.000 Mbz | 2.19130 GHz -46.32 dBm | -21.32 dB
3.000 GHz | 1.000 MHz | 2.97516 GHz -44.41 dBm | ! i
4 7.000 GHz 1.000 MHz | §.94826 GHz -40.39 dém | -15.39 d&
7.000 GHz 10.000 GHz | 1,008 MHz | 7.02625 GHz -41.70 dBm | -16.70 dB
10.000 ¢ 14,000 GHz | 1.000 MHz | 11.29909 -39.96 dém | -14,96 dB
14.00 16.00f 1.000 MHz 17.64929 G -36.61 dém -11.61 d&
18,000 GHz 27.000 GHz 1.000 MHz | 20.34162 GHz -36.94 dBm -11.54 dB
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SPORTON LAB.

FCC RF Test Report

Report No. : FG061509-03D

FR1 n41 / 100MHz / DFT-S OFDM / QPSK

Lowest Channel / 1RB

Middle Channel / 1RB

Ref Level 0.00 d&m Offset 1260 d8 Mode Auto Sweap
&

—

SGL Count 100/100
@1 AvgPwr

Ref Level 0.00 dém Offset 12,60 dB

Mode Auto Swasp

et AAA = e AAAA RS n
&0 dBm
70 dei -0 dim
-850 dém -50 dim
-a0 dam 40 dBm
Start 30,0 MHz 52108 pts Stop 27.0 GHz Start 30.0 MHz 56008 pts Stop 27.0 GHz
[Bpurious Emissions Spurious Emissions
Rangelow | RengeUp | REW | Frequency | PoweraAbs | Alimit | Range low | RangeUp | RBW | Frequency | Powerabs | Atimit |
30.000 MHz | 1.000 GHz | 1.000 MHz | 981.33683 MHz -46.17 d8m | -21.17 dg 30.000 MHz 1.000 GHz 1.000 MHz | 912.01649 MHz | -46.21 dém | -21.21 di
1.000 GHz 2.391 GHz 1.000 MHz | 2.16378 GHz -46.37 dBm | -21.37 dB 1.000 GHz 2.391 GHz 1.000 MHz | 2.13703 GHz -45.41 dBém | -20.41 d8
2,795 GHz | 3.000 GHz 1.000 MHz 2.95815 GHz -44.7% dBm -19.72 d8 2.795 GHz | 3.000 GHz 1.000 MHz 2.94852 GHz -44.61 dBm -19.61 d8
3.000 GHz | 7.000 GHz | 1.000 MHz | 5.86589 GHz —40.56 dem’ | -15.56 dB 3.000 GHz 7.000 GHz 1.000 MHz | 6.86175 GHz | -15.36 dB
GHz 10.000 GHz | 1,000 MHz | 9.25037 GHz -41.72 dBm | -16.72 dB. GHz | 1,000 MHz | 9.26587 GHz -16.64 dB
iz | 1.000 MHz | 11.278589 GH: -40.04 dém | -15.04 dB E z GH: 1.000 MHz 5 | -14.66 dB
14.000 GHz 1.000 MHz 17.65429 -35.73 dém -11.73 d& 14.000 GHz 1.000 MHz 17.65372 GHz -11.54 d&
18,000 GHz 27.000 GHz 1.000 MHz | 20.37612 GHz -37,06 dBm | -12.06 dB 18,000 GHz 1.000 MHz 20.36062 GHz -12.07 dB
[ ) TR o L ) T e

Highest Channel / 1RB

L I

A G~
J v
RefLevel 0.00 d8m  Offset 12,50 d& Mode Auto Sweap
S6L Caunt 100/100
@1 AvgPur
Limit heck [
10 dANP— PRI N E AR ] .
_ag dar Ln o, AAAA BB,
PN i p
-60 daim
-70 di
-850 dém
-a0 dam
Start 30.0 MHz 52108 pts Stop 27.0 GHz
[Bpurious Emissions
Rangelow | Rangeup | RBW | Frequency | Powerabs | ALimit
30.000 MHz 1.000 GHz 1.000 MHz | 028,98301 MHz -46.28 dém | -21.28 d&
1.000 &Hz 2.351 GHz 1.000 MHz | 2.31525 GHz -46.32 dém | -21.32 dB
3.000 GHz | 1.000 MHz | 2.95815 GHz -44.50 dBm | i
4 7.000 GHz 1.000 MHz | 6.94826 GHz -40.49 dém | -15.49 d&
7.000 GHz 10.000 GHz | 1,008 MHz | 9.24568 GHz -41.73 dBm | -16.73 dB
10.000 ¢ 14,000 GHz | 1.000 MHz | 11.29759 -39.92 dém | -14.52 dB
14.00 16.00f 1.000 MHz 17.64679 G -35.81 dém -11,81 d&
18,000 GHz 27.000 GHz 1.000 MHz | 20.38212 GHz -37.00 dBém | -12.00 dB
IR e
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Frequency Stability

Test Conditions NR n41 (BPSK) / Middle Channel Limit
BW 20MHz i
Temperature Voltage

(°C) (Volt) De(z;:)ar:i;)n Result
50 Normal Voltage 0.0015
40 Normal Voltage 0.0023
30 Normal Voltage 0.0013
20(Ref.) Normal Voltage 0.0015
10 Normal Voltage 0.0021
0 Normal Voltage 0.0013

-10 Normal Voltage 0.0012 PASS
-20 Normal Voltage 0.0017
-30 Normal Voltage 0.0018
20 Maximum Voltage 0.0013
20 Normal Voltage 0.0011
20 Battery End Point 0.0016

Sporton International (Shenzhen) Inc.

TEL : 86-755-8637-9589
FAX : 86-755-8637-9595
FCC ID : 2ABZ2-EF009

Page Number

1 A211 of A331

Report Issued Date : Aug. 25, 2020

Report Version

: Rev. 01




wamanas. FCC RF Test Report

Report No. : FG061509-03D

5G NR n66

NSA

Peak-to-Average Ratio

Mode FR1 n66+5A / 20MHz / DFT-S OFDM
Mod. P1/2 BPSK P1/2 BPSK QPSK QPSK Limit: 13dB
RB Size 1RB Full RB 1RB Full RB Result
Lowest CH 4.78 5.1 5.65 5.13
Middle CH 4.29 3.68 5.59 5.48 PASS
Highest CH 4.58 3.88 5.65 5.19
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FR1 n66+5A / 20MHz / DFT-S OFDM

Pl/2 BPSK

QPSK

Lowest Channel / 1RB

Spectruir !“”| Spectruir T‘“"‘
Ref Level 2470 dém  Offset .70 dé Ref Level 2470 dom  Offset +.70 dé
w0 6B AQT 1ms & RBW 20 Mhz 0 dE AGT Lems & RBW 20 Mz
0.01 .. 0.01 -
i
\ |
03 —= i %
- o
1EL 1E T
B : |
iE 1E 15
| | {
SF 1,72 GHz Mean Pywr + 20.00 d& SF 1,72 GHz Mean Pyr + 20.00 dB
C: v [ ion Funetion Samples: 44000 C: y G Function Samples: 4000
Mean | pask | crest | 109 | 1% | vase | 0010 mosn | poak | crest | 1o | 19 | ©ase | 0.610
Trace 1 [ 1515 dém | 24.00 dbm 4.85 db 2.90 d& 4.0 08 4.78.dB 467 db Trace 1 [ 15.05 dém | 24.89 dom 5.80 4B 2.7 d& 5.04 08 £.55 a8 5.85 08
T j WIn w ]

unmn e

Middle Channel / 1 RB

Middle Channel / 1 RB

Ref Level 2470 dém  Offset .70 dé
Att

gk AQT 1ms & RBW 20 MKz

Ref Level 24,70
fo att

1 dem  Offset .70 db

0 dE AGT 1ms & RBW 20 MHz

1B

001

1

1E | 1E

1

|
SF 1,745 GHz Moan Pwr + 20.00 di SF 1,745 GHz Moan Pywr + 20.00 do

G ry [ ion Function Bamples: 4000 G ry Function Bamples: 84000
Moan | Poak | crest | 10% | 19 | pams | ¥ 1 Moan | Paak | crest | 0% | 1% | Dass | 0019 |
Trace 1 [ 15.53 dém | 2393 dbm .34 d8 2.41d8 .59 dB 4.29 a8 E Trace 1 [ 15.08 dém | 24,83 dom 5.74d8 2.45 dB .84 dB 5,53 dB 577 d8
j j [T i

unmn e

Highest Channel / 1 RB

Highest Channel / 1 RB

Ref Level 2470 dém  Offset .70 dé
it

=)
Ref Level 2470 dom  Offset +.70 dé
WEE AQT  Lms e RBW 20 MH:z o art 3048 AQT  Lms @ RBW 20 Mz
S5l
(@155 View

1B

0.01

1E |
i
- - |
SF 1.77 GHz Moan Pwr + 20.00 di SF 1.77 GHz Moan Pywr + 20.00 do
(Cs Y [ ion Function (G v Function Bamples: 84000
Mean | Paak | crest | 10% | 1% | poass i Mean | Paak | crest | 10% | 1% |
Traced | i9.12dém | 23.82 dam 454 dB 2.54 g8 3.80 B 4.53 d8 4,70 dB Traco 1 [ 1291 dém | 2474 dsm 5:83 d8 2.55 dB .93 d8
JL ] L] L

Sporton International (Shenzhen) Inc.

TEL : 86-755-8637-9589
FAX : 86-755-8637-9595
FCC ID : 2ABZ2-EF009

Page Number
Report Issued Date
Report Version

1 A213 of A331
. Aug. 25, 2020
: Rev. 01



=amanas. FCC RF Test Report Report No. : FG061509-03D

FR1 n66+5A / 20MHz / DFT-S OFDM
Pl/2 BPSK

QPSK

Lowest Channel / Full RB

Specwm | (= Shecan =]
Ref Level 24,70 dém  Offset 4.70 di Ref Level 23,70 dam  Offset .70 di
WER AQT L e REW 70 MH: MR AQT  Lms e REW 20 M
0.01 2 0.01 .
5 :
\ 3
\ 5 |
1E- i 1E- 1
| |
E- L E- ‘I
| | ;
\ | 1
SF 1.72 GHz Hean Pwr + 20.00 dB SF 1.72 GHz Hean Pwr + 20.00 div
G Y [ ion Funetion Bamples: 64000 G v e Function Bamples: 64000
Moan | pask | crest | 1ooe |  1ew | pas | o wean | meak | cres | 19 | opam | oo |
Trace 1 20,23 d&m 25.54 dBm 5.31dB 284 de 4.55 dg 5.10 g8 Trace 1 21.04 dém 26,45 dBm 5.41 dB z 4,26 de 5.13:.d8 £.30d8
T ; i a— : o ——

Middle Channel / Full RB
poctrum | (=]
Ref Level 2470 dim  Offset <70 di

Att a0 6B AQT 1ms & RBW 20 MHz

ydim Offset +.70 db
0 dE AGT 1ms & RBW 20 MHz

Ref Level 24,70
fo att

0.01 5 0.01
\
! \
1B | I
| 1
| |
1E T 1E T

SF 1,745 GHz Mean Pywr + 20.00 d& SF 1,745 GHz Mean Pyr + 20.00 dB
G ry [ ion Function Bamples: 4000 G ry ion Function Bamples: 84000
Moan | Poak | crest | 10% | 19 | Dass |  0.01%% Moan__ | Paak | crest | 0% | 10 | pams | |
Trace 1 [ 21.40dem | 2523 dem 3.85 dB 177 d8 338 dB 3,58 48 3.60 dB Trace 1 [ 2052 dém | 25,28 dom 5,75 b 2518 56108 5.48 a8 5.
I j [T Il i (T S
Spectru !“”| Spectru T‘l‘”\
Ref Level 24.70 dém  Offset =70 db Ref Level 24.70 dom  Offset +.70 db
o art wEk AQT 1ms ® RBW 20 Mz o art andE AQT 1ms = RBW 20 Mz
6L 6L
(@155 View (@155 View
ot | =%
0.1 + 0.1
0.01 0.01
| X
1603 - -
1
1E 1E l‘
= . \
SF 1.77 GHz Mean Pywr + 20.00 d& SF 1.77 GHz Mean Pyr + 20.00 dB
G ry [ ion Function Bamples: 4000 G ry Function Bamples: 84000
Mean | Paak | crest | 10% | | ©pase | o001 | | Paak | crest | 10% | 10% | pass | 0019 |
Trace 1 | 21.07 dém | 25.2 dém .05 d8 154 d8 3.51 de _3.88.da .00 dB Trace 1 | = | 2820 dam 551 dB 2.35 ds 4,26 o8 £.19 da 5.39.d8
] ! NI ¥ T j (T T J—
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26dB Bandwidth

Mode FR1 n66+5A : 26dB BW(MHz) / DFT-S OFDM
BW 5MHz SMHz 10MHz 10MHz 20MHz 20MHz
Mod. PI/2 BPSK QPSK PI/2 BPSK QPSK PI/2 BPSK QPSK

Lowest CH 4.86 5.02 9.23 9.31 18.58 18.62
Middle CH 4.78 4.78 9.35 9.21 18.82 18.66
Highest CH 4.7 4.9 9.39 9.37 18.66 18.62
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FR1 n66+5A / 5MHz / DFT-S OFDM
PI/2 BPSK QPSK

Lowest Channel Lowest Channel

Ref Level 24.70 dom  Offset +.70 db = RBW 100 ki RatLavel 2470 dom  Oset =.70 db = RBW 100 &
e At 0GR SWT 10 s @ VBW 300kH:  Mode Autg FFT e ALt S0 SWT 195 w VBW 3004H:  Mods Auto FFT
Sl Count 1007100 S6GL Count 1007100
Max [@ 1Pk Max
e - TT.60 i o asn—] T R i i
T 1.74249000 G2
£ A 10 diim . ) ¥ B )
Fire Ll v PR I ey R bi"ASS A SZEOL tHz
- { . ! | 240,10
0 i 04 ] \
10 ~+ 10 4 4
A0 T ¥ 7 ¥
n 1
T %
N A 1 \ -
wbn W il ra )
I / VR ! "
40 o
e 500 dim—1-
&0 60
rord 104l
OF 1.7125 GHz 1001 pts Span 10.0 MHz CF 1.7125 GHz 1001 pts Span 10.0 MHz
Marker Markar
Type | Ref | Tre | |__Function | Function Result |l Type | Rst | Tre | *-valus | Y-value |__Function | Function Result
M1 T ndB dowr M1 T 71248 Gz 13.11 dam g dowr 3
T1 1 rits | T1 1 dam g
T2 1 3 factar T2 1 -13,02 dam 3 factar

Middle Channel Middle Channel

Ref Level 24.70 dom  Offset +.70 db = RBW 100 ki RetLavel 24.70 dom  Offset +.10 db = RBW 100 5
e ALt 0GB SWT 10 s w VBW 3004H:  Mode Auto FFT e ALt 0GR SWT 195 w VBW 300kH:  Mode Auto FRT
Count 1007100 5L Count 1007100
Max 817k Max
20 dam | M1l 20) dam I M1l 1
1. 74403100 GM.
v o T V.S 1 )
5 f‘” v v 1.785000000 Mz
2 f 0 4 | 1445
/ ! | |
- i £ 1 | 4
-0 ¥ 9
7 7
20 di - : 20 2
analn J ] B L :
Ry it s FoRE 2 ¥
i \ W LY b v
40 o8 a0 o
-50 dBm—1- 500 dim—1-
&0 60
rord 104l
OF 1.745 GHz 1001 pts Span 10.0 MHz CF 1.745 GHz 1001 pts Span 10.0 MHz
Marker Markar
Type | Ref | Tre | *-valus | Y-value | _Function | Function Result |l Type | Rst | Tre | *-valus | Y-value | _Function | Function Result |l
2 1] o 14,87 dam a8 dowr ENE] M1 1] 1 a8 dowr ENE]
T1 i -10.30 dam ridd 1 i ridd
T2 1 -11.25 dam g factor T2 1 3 factar

Highest Channel Highest Channel

Ref Level 24.70 dom  Offset 4,70 db = RBW 100 bz Ref Level 24.70 dom  Offset .70 0B = RBW 100tz
e au S00E SWT 13 s w VBW 3004HI  Mode Auto FFT e Al S0GE SWT 195 e VBW 3004HZ  Mode Auto FFT
SGL Count 1007100 SGL Count 1007100
@ 1Pk May [@ 1Pk Max
P | 307 i T == 19,50 i
L.27626100 Gz v L.77670 100 G|
o8| e A ) o8|
H: f v v " 4.905000000 MH2|
" 1775 . { 302.2
0 04
I
. | ;
-1 -10 f
20 d S5 a !
30 g T 30 |
o) e i (A
40 o il 45 4dEm —+ b
EE 0 dpm—i—
&0 60
rord o
OF 1.7775 GHz 1001 pts Span 10.0 MHz CF 1.7775 GHz 1001 pts Span 10.0 MHz
Marker Markar
Type | Ref | Tre | X-valus | Y-value | _Function | Function Result |l Type | Rst | Tre | *-valus | Y-value | _Function | Function Result |l
2 1] 1 a8 dowr 4 M1 1] 14.50 dam a8 dowr og
T1 1 rida Tl 1 -11.97 dém rida
T2 1] g factor T2 1] -11.38 dam q factor
' T '
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