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( | J - ( ] ) we
Data .DEC.2021 23 Data .DEC. 2021
Highest Channel / QPSK
Spectrum :%?
Ref Level 0.00 dém Offset 9.95 dB Mode Auto Sweep
SGL Count 100/100
@1 AvgPwr
Limit ¢heck PASS
10 dETE—$PURIOUS L INE ABS| naks
-20 dBm
| SPURIOUS_LINE_ABS_
-40 dBrm—
;ﬁﬂw,—aﬂ aamtsl PO i P A
L Sdaald At e o M
-60 dBm
-70 dém
-80 dBm
-90 dBém
Start 30.0 MHz 56008 pts Stop 27.0 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs |
30.000 MHz 1.000 GHz 1,000 MHz 853.36082 MHz -49.58 dBm .,
1.000 GHz 2.550 GHz 1.000 MHz 2.53315 GHz -44.74 dBm -19.74 dB
2.640 GHz 3.000 GHz 1.000 MHz 2.64639 GHz -39.12 dBm -14.12 dB
3.000 GHz 7.000 GHz 1,000 MHz 6.98375 GHz -43.31 dBm -18.31 dB
7.000 GHz 10.000 GHz 1.000 MHz 7.80562 GHz -49.88 dBm -24.88 dB
10.000 GHz 14,000 GHz 1.000 MHz 13.28534 GHz -46.90 dém -23.90 de
14,000 GHz 18,000 GHz 1,000 MHz 16.49654 GHz -46.84 dBm -21.84 dp
18.000 GHz 27.000 GHz 1.000 MHz 19.60116 GHz -45.44 dBm -20.44 dB
—
~ J—I J
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LTE Band 38 / 10MHz

Lowest Channel / QPSK Middle Channel / QPSK
Spe. == [ spectrum L
Ref Level 0.00 dBm  Offset 9.03 d& Mode Auto Sweep Ref Level 0.00 dem Offset 9.98 dB Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr @1 AvgPwr
Limit Gheck PABS Limit §heck PAES
10 d8me—pRURIOUS | INE—ABE n 10 dBrP—HRURIOUS | IME_ARE-] a
-20 dB
5_LINE_ABS_ | SPURTOUS_LINE_ABS_
-40 dBm
A Ay e . J A Ay A
s g " it v . "
-60 dBm
-70 dBm
80 di -80 dB
o0 de -90 dB
Start 30.0 MHz 56008 pts Stop 27.0 GHz Start 30.0 MHz 56008 pts Stop 27.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Frequency Power Abs | ALimit Range Low Range Up RBW | Frequency | Power Abs ALimit
30.000 MHz 1.000 GHz 1.000 MHz 959.03798 MHz ~40.23 dém -24.23 d& 30.000 MHz 1.000 GHz 1.000 MHz 888.26337 MHz ~49.51 dBm ~24.51 dB
1.000 GHz 2,550 GHz 1,000 MHz 2,54593 GHz -34,99 dém -9.99 dB 1.000 GHz 2,550 GHz 1.000 MHz 2,54632 GHz -40.64 dém -15.64 d&
2.640 GHz 3.000 GHz 1.000 MHz 2.64423 GHz -43.51 dBm -18.51 dB 2.640 GHz 3.000 GHz 1.000 MHz 2.65970 GHz -40.57 dBm -15.57 dB
3.000 GHz 7.000 GHz 1,000 MHz 6.08425 GHz -43.55 d8m -18.55 dB 3.000 GHz 7.000 GHz 1.000 MHz 6.86027 GHz -43.64 dBm -18.54 dB
7.000 GHz 10.000 GHz 1.000 MHz 7.85911 GHz -49.69 dém -24.69 B 7.000 GHz 10.000 GHz 1.000 MHz 7.81161 GHz -49.79 dém -24.79 dB
10.000 GHz 14,000 GHz 1.000 MHz 13.30034 GHz -48.90 dBm -23.90 dB 10.000 GHz 14.000 GHz 1.000 MHz 13.28734 GHz -48.79 dBm -23.79 dB
14.000 GHz 16,000 GHz 1.000 MHz 16.49544 GHz -46.85 dBm -21.85 dB 14.000 GHz 18.000 GHz 1.000 MHz 16.49994 GHz -46.76 dBm -21.78 dB
18.000 GHz 27.000 GHz 1.000 MHz 19.61216 GHz -45.26 dBm -20.26 dB 18.000 GHz 27.000 GHz 1.000 MHz 19.57966 GHz -45.63 dBm -20.63 dB
( | J - ( ] ) -
Data: 9.DEC.2021 23 1 Data: 9.DEC.2021 23:30
Highest Channel / QPSK
Spectrum :%?
Ref Level 0.00 dém Offset 9.95 dB Mode Auto Sweep
SGL Count 100/100
@1 AvgPwr
Limit ¢heck PASS
10 dETE—$PURIOUS L INE ABS| naks
-20 dBm
| SPURIOUS_LINE_ABS_
-40 dBm—
olon —_MM A A e, d A, Py
o P Ls o'
-60 dBm
-70 dém
-80 dBm
-90 dBém
Start 30.0 MHz 56008 pts Stop 27.0 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
30.000 MHz | 1.000 GHz 1,000 MHz 959,52274 MHz -49.52 dBm -24.52 db
1.000 GHz 2.550 GHz 1.000 MHz 2.51107 GHz -45.21 dBm -20.21 dB
2.640 GHz 3.000 GHz 1.000 MHz 2.64567 GHz -37.38 dBm -12.38 dB
3.000 GHz 7.000 GHz 1,000 MHz 6.94626 GHz -43.65 dBm -18.65 dB
7.000 GHz 10.000 GHz 1.000 MHz 7.81111 GHz -49.81 dBm -24.81 dB
10.000 GHz 14,000 GHz 1.000 MHz 13.27684 GHz -48.53 dém -23.53 dB
14.000 GHz 18,000 GHz 1,000 MHz 16.49154 GHz -46.73 dBm -21.73 dB
18.000 GHz 27.000 GHz 1.000 MHz 19.59866 GHz -45.30 dBm -20.30 dB
—
~ H .J
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LTE Band 38 / 15MHz

Lowest Channel / QPSK Middle Channel / QPSK
Spe. == [ spectrum L
Ref Level 0.00 dBm  Offset 9.03 d& Mode Auto Sweep Ref Level 0.00 dem Offset 9.98 dB Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr @1 AvgPwr
Limit Gheck PABS Limit §heck PAES
10 d8me—pRURIOUS | INE—ABE n 10 dBrP—HRURIOUS | IME_ARE-] a
-20 dB
LINE_ABS__ | SPURTOUS_LINE_ABS_
-40 dBm
e o e ..sm._-l = o st PN Ao
-60 dBm
-70 dBm -70 dBm
80 d -80 dB
o0 de -90 dB
Start 30.0 MHz 56008 pts Stop 27.0 GHz Start 30.0 MHz 56008 pts Stop 27.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Frequency |  Powerabs | ALimit Rangelow | RangeUp | RBW | Frequency |  PowerAbs | ALimit
30.000 MHz 1.000 GHz 1.000 MHz B60.14743 MHz ~40.40 dém -24.40 d& 30.000 MHz 1.000 GHz 1.000 MHz 883.41579 MHz ~49.21 dBm ~24.21 dB
1.000 GHz 2,550 GHz 1,000 MHz 2,54477 GHz -33.43 deém -8.42 dB 1.000 GHz 2,550 GHz 1.000 MHz 2,53586 GHz -38.77 dBém -12.77 de
2.640 GHz 3.000 GHz 1.000 MHz 2.64333 GHz -43.26 dBm -18.26 dB 2.640 GHz 3.000 GHz 1.000 MHz 2.66384 GHz -41.90 dBm -16.30 dB
3.000 GHz 7.000 GHz 1,000 MHz 6.08375 GHz -43.66 dBm -18.66 dB 3.000 GHz 7.000 GHz 1.000 MHz 699975 GHz -43.81 dBm -18.81 d8
7.000 GHz 10.000 GHz 1.000 MHz 7.87760 GHz -49.85 dém -24.85 o8 7.000 GHz 10.000 GHz 1.000 MHz 7.90960 GHz -49.86 dBm -24.86 d&
10.000 GHz 14,000 GHz 1.000 MHz 13.28734 GHz -48.86 dBm -23.86 dB 10.000 GHz 14.000 GHz 1.000 MHz 13.26684 GHz -48.86 dBm -23.86 dB
14.000 GHz 16,000 GHz 1.000 MHz 16.48994 GHz -46.98 d8m -21.98 dB 14.000 GHz 18.000 GHz 1.000 MHz 16.50094 GHz -46.56 dBm -21.56 di
18.000 GHz 27.000 GHz 1.000 MHz 19.59866 GHz -45.58 dBm -20.58 dB 18.000 GHz 27.000 GHz 1.000 MHz 19.60116 GHz -45.46 dBm -20.46 dB
( | J - ( ] ) -
Data: 9.DEC.2021 23 Data: 9.DEC.2021 23:40:02
Highest Channel / QPSK
Spectrum :%?
Ref Level 0.00 dém Offset 9.95 dB Mode Auto Sweep
SGL Count 100/100
@1 AvgPwr
Limit ¢heck PASS
10 dETE—$PURIOUS L INE ABS| naks
-20 dBm
| SPURIOUS_LINE_ABS_
-40 dBrm—j
#M " S Al PPy .-M -~ A
e RO v o
-60 dBm
-70 dém
-80 dBm
-90 dBém
Start 30.0 MHz 56008 pts Stop 27.0 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
30.000 MHz | 1.000 GHz 1,000 MHz 940.13243 MHz -49.63 dBm -24.63 db
1.000 GHz 2.550 GHz 1.000 MHz 2.54593 GHz -41.57 dBm -16.57 dB
2.640 GHz 3.000 GHz 1.000 MHz 2.65628 GHz -38.52 dBm -13.52 dB
3.000 GHz 7.000 GHz 1,000 MHz 6.95826 GHz -43.71 dBm -18.71 dB
7.000 GHz 10.000 GHz 1.000 MHz 7.81061 GHz -49.73 dBm -24.73 dB
10.000 GHz 14,000 GHz 1.000 MHz 13.29534 GHz -48.69 dém -23.69 db
14,000 GHz 18,000 GHz 1,000 MHz 16.50454 GHz -46.82 dBm -21.82 dp
18.000 GHz 27.000 GHz 1.000 MHz 19.62216 GHz -45.50 dBm -20.50 dB
—
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LTE Band 38 / 20MHz

Lowest Channel / QPSK Middle Channel / QPSK
Spe. == [ spectrum L
Ref Level 0.00 dBm Offset 9.9 d& Mode Auto Sweep Ref Level 0.00 dBm  Offset 9.9 dB Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr @1 AvgPwr
Limit ¢heck PAES Limit fheck pafbs
10 d8me—pRURIOUS | INE—ABE n 10 dBrP—HRURIOUS | IME_ARE-] a
-20 dBi
LINE_ABS_ | SPURIOUS_LINE_ABS_
-40 dBm
o - A = 1 S A i i\, Ay
o A - b bl h T T i
-50 dBm
-70 dBm -70 dém
-80d -80 dB
-90 dB -90 dB
Start 30.0 MHz 56008 pts Stop 27.0 GHz Start 30.0 MHz 56008 pts Stop 27.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Frequency Power Abs | ALimit Rangelow | RangeUp | RBW | Frequency |  PowerAbs | ALimit
30.000 MHz 1,000 GHz 1,000 MHz 895.53473 MHz -49.53 dBm -24.53 dB 30.000 MHz 1.000 GHz 1.000 MHz 994,91004 MHz -49.64 dBm -24.64 dB
1.000 GHz 2,550 GHz 1,000 MHz 2,54438 GHz -36.14 dém -11.14 de 1.000 GHz 2,550 GHz 1.000 MHz 2,49247 GHz -46.03 dém -21.03 de
2.640 GHz 3,000 GHz 1,000 MHz 2.64207 GHz -44.68 dBm -19.66 dB 2.640 GHz 3.000 GHz 1.000 MHz 2,64513 GHz -42.16 dBm -17.16 dB
3.000 GHz 7,000 GHz 1,000 MHz 6.99025 GHz -43.63 dBm -18.63 dB 3.000 GHz 7.000 GHz 1.000 MHz 697775 GHz -43.82 dBm -18.82 d&
7.000 GHz 10,000 GHz 1,000 MHz 7.81811 GHz -49.93 dém -24.93 dB 7.000 GHz 10.000 GHz 1.000 MHz 7.81261 GHz -49.73 dém -24.73 d&
10.000 GHz 14,000 GHz 1,000 MHz 13.25234 GHz -49.00 dBm -24.00 dB 10.000 GHz 14.000 GHz 1.000 MHz 13.27384 GHz -48.92 dBm -23.92 dB
14.000 GHz 16,000 GHz 1.000 MHz 16.48744 GHz -46.80 d8m -21.80 dB 14.000 GHz 18.000 GHz 1.000 MHz 16.50844 GHz -46.98 dBm -21.98 dB
18.000 GHz 27,000 GHz 1,000 MHz 19.60516 GHz -45.66 dBm -20.66 dB 18.000 GHz 27.000 GHz 1.000 MHz 19.57366 GHz -45.62 dBm -20.62 d&
( | J - ( ] ) -
Data: 9.DEC.2021 23:46:06 Data: 9.DEC.2021 23:49:09
Highest Channel / QPSK
Spectrum :%?
Ref Level 0.00 dém Offset 9.95 dB Mode Auto Sweep
SGL Count 100/100
@1 AvgPwr
Limit ¢heck PASS
10 dSME—HRURIOUS - INE—ABS nARS
-20 dBm
| SPURIOUS_LINE_ABS_
-40 dBm
i At i e, A
il P b
-60 dBm
-70 dém
-80 dBm
-90 dBém
Start 30.0 MHz 56008 pts Stop 27.0 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
30.000 MHz | 1.000 GHz 1,000 MHz 919.28786 MHz -49.45 dbm -24.45 db
1.000 GHz 2.550 GHz 1.000 MHz 2.51068 GHz -42.64 dBm -17.64 dB
2.640 GHz 3.000 GHz 1.000 MHz 2.64585 GHz -40.07 dBm -15.07 dB
3.000 GHz 7.000 GHz 1,000 MHz 6.99425 GHz -43.49 dBm -18.49 dB
7.000 GHz 10.000 GHz 1.000 MHz 7.82561 GHz -50.07 dBm -25.07 dB
10.000 GHz 14,000 GHz 1.000 MHz 13.27284 GHz -48.81 dém -23.81 dB
14.000 GHz 18,000 GHz 1,000 MHz 16.50844 GHz -46.62 dém -21.62 dB
18.000 GHz 27.000 GHz 1.000 MHz 19.61016 GHz -45.64 dBm -20.64 dB
—
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Frequency Stability

Test Conditions LTE Band 38 (QPSK) / Middle Channel Limit
BW 10MHz Note 2.
Temperature Voltage

(°0) (Volt) Deviation Result
(Ppm)
50 Normal Voltage 0.0029
40 Normal Voltage 0.0025
30 Normal Voltage 0.0002
20(Ref.) Normal Voltage 0.0000
10 Normal Voltage 0.0012
0 Normal Voltage 0.0032

-10 Normal Voltage 0.0003 PASS
-20 Normal Voltage 0.0005
-30 Normal Voltage 0.0025
20 Maximum Voltage 0.0006
20 Normal Voltage 0.0013
20 Battery End Point 0.0016

Note:

1. Normal Voltage =3.87 V. ; Battery End Point (BEP) =3.4 V. ; Maximum Voltage =4.45V.

2. Note: The frequency fundamental emissions stay within the authorized frequency block.
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SPORTON LAB.

FCC RF Test Report Report No. : FG192317C

LTE Band 41

Peak-to-Average Ratio

Mode

LTE Band 41/ 20MHz

Mod.

QPSK 16QAM 64QAM

256QAM

Limit: 13dB

RB Size

Full RB Full RB Full RB

Full RB

Result

Middle CH

5.19

6.52 8.43 6.46

PASS

LTE Band 41/ 20MHz

Middle Channel / Full RB / QPSK
Spectrum (o)

RefLevel 25.00 dém  Offset 5.60 db

ko Att 30 d8_ AQT 2 ms @ RBW 20 MHz
[@15a view

.y

F 2.593 GHz ean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 130000
Mean | Peak | crest | 10% | 194 | D% | o0.01% |
Trace 1 [ 22.73 dem | 28.20 dBm 5.45 d8

2,38 o8 4.35 d8 .19 dB 5,39 0B

Date: 31 OCT 2021 03.43.42

Middle Channel / Full RB / 16QAM

Ref Level 25.80 dém  Offset 5.60 db

bo_Att 30 dé AQT 2 ms @ RBW 20 MHz
[@15a view

il

F 2.593 GHz ean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 130000
Mean | Peak | crest | 10% | 194 | D% | o0.01% |
Trace 1 [ 22.78 dem | 30.40 dBm 7.62 d8 3.04 0B .10 d8 6.52 08 7.28 08

Date: 31 OCT 2021 03.44:35
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SPORTON LAB.

LTE Band 41 / 20MHz
Middle Channel / Full RB / 64QAM

Spectrum

RefLevel 25.00 dém  Offset 6.60 db
Att 30 d8_ AQT 2 ms @ RBW 20 MHz

F 2.593 GHz ean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 130000
Mean | Peak | crest | 10% | 10% | D% | o0.01% |

Trace 1 [ 20.15dem | 29.38 dem 0.2z dB 457 a8 713 dB 5.43 d8 9.04 d8
[ CEERERCR ]

L

Date: 31.0CT 2021 03.44.08

Middle Channel / Full RB / 256QAM

(=

Spectrum
Ref Level 28.02 dém Offset 8.02 di

Att 30 d8  AQT 2 ms & RBW 20 MHz
(@152 View
]
b Bt
&\\-
041 -
Be
1E-O
3
1E-0 -
ﬁ\
1E-O!
} Y
F 2.593 GHz lean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 130000
Mean | Peak | crest | 10% | 10% | D% | o0.01% |
Tracae 1 23.76 dBm 31.90 dBm 8.14 d8 3.16 dB 5.19 dB 6.46 08 7.30 dB
)i [ERREN )
Date: 5 NOV 2021 11:17.46
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26dB Bandwidth

Mode
BW

Mod. QPSK

16QAM
Middle CH 20.06 20.10

LTE Band 41 : 26dB BW(MHz)
20MHz

LTE Band 41

Middle Channel / 20MHz / QPSK

Spectrum - Spectrum -
Ref Level 2580 dbm  Offset 5.60 0B & RBW 1 MHz Ref Level 25.60 dém  Offset 5.50 G & RBW 1 MHz
o At 30d8 SWT  S7us @ VBW 3MHz  Mode Autc FFT e att 30d8 SWT  S7us @ VBW 3MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@ 10k Max
Mi[1] 20.65 dBm) Mi[1] 19.98 dBm
2 x 2 ¥,
20 d8m o V7 e 2.5005220 GHz 20 dam T b L e, 2.5002430 GHz
R ndB N Y 26.00 dB| B - ’ ndB Y 26.00 dB
10 d8m 7 Bw \ 20.060000000 MHZ 10 dém: 7 B \ 20.100000000 MH
/ / ,
/ Q factor \ 129.1 / Q factor 128.9)
o d o . 0 d 4 4
¥ ¥ ¢ ¥
Y ¥ y 1
10 + 10 ]
/ VT r— / N
-20 df — — = 20 d ————t -
A ~— s P -
<30 dem -30 dém D e
a0 -40 di
50 d -50 d
60 -60
-70 df -70 di
CF 2.593 GHz 1001 pts Span 40.0 MHZz CF 2.593 GHz 1001 pts Span 40.0 MHz
Marker marker
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result Type | Ref | Trc | X-value | ¥-value | _Function | Function Result |
ML 2.530522 GHz 20,65 dBm nd& down 20,08 MHz [ 2.530243 GHz 19,28 dbm ndB down 20.1 MHz
T1 1 2.68293 GHz -5.24 dBm e 26.00 dB T1 1 2.68203 GHz -5.57 dBm 108 26.00 d8
T2 1 2.6 -5.75 dbm Q factor 129.1 T2 1 2.60303 GHz -5.38 dBm Q Factor 126.3
) U e ) U e
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Occupied Bandwidth

Mode

LTE Band 41 : 99%0BW(MHz)

BW

20MHz

Mod.

QPSK

16QAM

Middle CH

18.50

18.42

Spectrum - Spectrum -
Ref Level 2580 dbm  Offset 5.60 0B & RBW 1 MHz Ref Level 25.60 dém  Offset 5.50 G & RBW 1 MHz
o At 30d8 SWT  S7us @ VBW 3MHz  Mode Autc FFT e att 30d8 SWT  S7us @ VBW 3MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@ 10k Max
. Mi[1] 19.45 dBm) - Mil1] 20.23 dBm
20 d8m o N o g 2.6011920 GHz 20 dam >y — g RPPo 2.5067960 GHz
vl Oct Bw 5 18.50 1498501 MHz ¥ occBr X 18.421578422 MHz
10 dem + - 10 dém - r
/ \ / |
od [ od |
| /
10 = ; 10 . |
/ / \
20d ] - -20 e —r
= ~) AV s i \ .
= QBT - = 30 dBm- T S
-and -40 d
50 d 50 o
60 -60
70 d -70 di
CF 2.593 GHz 1001 pts Span 40.0 MHZz CF 2.593 GHz 1001 pts Span 40.0 MHz
Marker marker
Type | Ref | Trc | X-value | ¥-value |__Function Function Result Type | Ref | Trc | X-value | ¥-value | __Function Function Result
ML 2.601192 GHz 19.45 dém [ EY 2.5536796 GHz 20,23 dém
T1 1 2.6838002 GHz 11.69 dBm 0cc Bw 18501498501 MH2 T1 1 2.6837602 GHz 12,59 dBm 0cc Bw 18421578422 MHZ
T2 1 2.6023107 GHz 12.68 dBm T2 1 2.6021908 GHz 12.79 dBm
) U e ) U e
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