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Frequency Stability
Test Conditions LTE Band 17 (QPSK) / Middle Channel Limit
BW 10MHz Note 2.
Temperature Voltage
(°C) (Volt) Deviation Result
(ppm)
50 Normal Voltage 0.0096
40 Normal Voltage 0.0099
30 Normal Voltage 0.0014
20(Ref.) Normal Voltage 0.0000
10 Normal Voltage 0.0123
0 Normal Voltage 0.0003
-10 Normal Voltage 0.0121 PASS
-20 Normal Voltage 0.0014
-30 Normal Voltage 0.0089
20 Maximum Voltage 0.0018
20 Normal Voltage 0.0000
20 Battery End Point 0.0021
Note:

1. Normal Voltage = 3.9 V.

; Battery End Point (BEP) = 3.4 V. ; Maximum Voltage =4.35 V

2. Note: The frequency fundamental emissions stay within the authorized frequency block based on

the frequency deviation measured is small.

SPORTON INTERNATIONAL INC.
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LTE Band 38

Peak-to-Average Ratio

Mode LTE Band 38 / 20MHz
Mod. QPSK 16QAM Limit: 13dB
RB Size 1RB Full RB 1RB Full RB Result
Lowest CH 4.96 5.28 5.74 6.2
Middle CH 4.99 5.45 6.17 6.43 PASS
Highest CH 5.1 5.62 6.09 6.58
SPORTON INTERNATIONAL INC. Page Number : A38-1 of 30
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26dB Bandwidth

Mode LTE Band 38 : 26dB BW(MHz)
BW 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz
Mod. QPSK 16QAM| QPSK [16QAM| QPSK |[16QAM| QPSK |[16QAM| QPSK |[16QAM| QPSK |[16QAM
Lowest CH - - - 4.83 4.80 9.71 9.77 | 14.21 | 14.39 | 20.18 | 20.02
Middle CH - - - 4.82 4.75 9.63 9.63 | 14.15 | 14.54 | 20.30 | 20.10
Highest CH - - - 4.85 4.84 9.73 9.69 | 14.36 | 14.30 | 20.14 | 20.06
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e % FCC RF Test Report Report No. : FG651612-02B

SPORTON LAB.

LTE Band 38

Lowest Channel / 5MHz / QPSK Lowest Channel / 5MHz / 16QAM

G
> pe
Ref Level 30.00 dém  Offset 12,30 db w RBW 100 khz Ref Level 30.00 cbm  Offset 12,30 dB w RBW 100 kHz
o At 30de  SWT 19 ps @ VBW 300 kHz  Mode Auto FFT fo At 30de  SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
o7 Max [erPr max
mi[1] 15.04 dBm| Mi[1] 13.73 dBm|
2.57255000 GHz| 2.57307900 GHz
& 3 ndB 26.00 dB) & I nds 26.00 dB|
LI | e BW 4.825000000 MHZ| 5 AL A O L 4.795000000 MHZ|
10 d WA v\ 10 d / S T g Z
)/ Q factor 1 533.2] 2 Q factor 536.6|
od 0d ]
-10 -10 7
o . G /
e /
i N AL A A al -
20, A8 W FORRRTRL Y AV,
-40 -40
50 -50
60 d -60
CF 2.5725 GHz 1001 pts Span 10.0 MHz CF 2.5725 GHz 1001 pts pan 10.0 MHz
Marker Marker
Type | Ref | Tre | X-value ] Y-value |__Function | Function Result Type | Ref | Tre | X-value L Y-value |__Function | Function Result
ML T 257255 GHz 15.04 dem nd8 down 4,825 MHz ML i 2.573079 GHz 13.73 dém nd8_down 4.795 MHz
T1 1 2.570062 GHz -10.74 dBm nds 26,00 d8 T1 1 2570062 GHz -12.62 dBm nd 26.00 d8
T2 1 2.574888 GHz -11.35 dém Q factor 5§33.2 T2 1 2,574858 GHz -12.39 dém Q factor 536.6
N
L L J L L J

Date: 16.JUN.2016 11:29:39 Date: 16.JUN.2016 11:29:50

Middle Channel / 5MHz / QPSK Middle Channel / 5MHz / 16QAM

=)

)
v
Ref Level 30.00 dém  Offset 12,30 db w RBW 100 khz Ref Level 30.00 cbm _ Offset 12,30 dB w RBW 100 kHz
o Att a0ds  SWT 19 ps @ VBW 300 kHz  Mode Auto FFT o Att 30ds  SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@17k Max (0 17% Max
mi[1] 14.19 dBm)| Mi[1] 13.88 dBm)|
2.59547000 GHz 2.59375100 GHz|
& L nd8 26.00 dB) & Lt nds 26.00 dB|
i T N aduhan V4 \__XA ARKE A AN 4.815000000 MHz| T rarnAedrwn g A B e SN 4.745000000 MHZ
Q factor 539.0} Q factor ™ 546.6
\
od . od t
/ |
-10 = -10
/ [
/ \
-20 di 20d
- AN - ~ y ,
o ugmerpad Aot PR S, g W ALAAN _An :
-40 df -40
50 -50
60 d -60
CF 2.595 GHz 1001 pts Span 10.0 MHz CF 2.595 GHz 1001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | v-value | Function | Function Result |
1 2,59547 GHz 14.19 d8m ndB down 4.815 MH2 3 2,593751 GHz 13.88 dém ndé down 4.745 MHz
T1 1 2592592 GHz -11.77 dem nds 26,00 d8 T1 1 2592602 GHz -12.35 dam nda 26.00 d8
T2 1 2.597408 GHz -11,76 d8m Q factor 539.0 T2 1 2,597348 GHz -12.08 dém Q factor 546.6
)i T ea )i
L U J L L J

Date: 16.JUN.2016 18:25:52 Date: 16.JUN.2016 11:37.02

Highest Channel / 5MHz / QPSK Highest Channel / 5MHz / 16QAM

= pectrum | =
Ref Level 30.00 GBm  Offset 12.30 di w RBW 100 kHz Ref Level 20.00 dBm  Offset 12,30 di e RBW 100 kHz
jo Att 30ds  SWT 18 ps @ VBW 300 kHz  Mode Auto FFT fo Att 30d8  SWT 10 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
[@ 1Pk Max @17k Max
MiL1] 14.69 dBm| [ZETEY] 14.30 dBm)
2.61788000 GHz| 2.61776000 GHz|
& b ndg 26.00 dB| & it nd8 26.00 dB|
i My sboan A AN S B o\ 4.845000000 MHZ] i ” O A A 4.835000000 MHZ|
/‘ Q factor 540.3 ] x . Q fatto: 541.4)
Pt L} !
0 0
/ 1 /
T { ¥
-10 df X -10d
20 d / A 20 di
o 2 AN~
PO ey v ) AW
Jbm S0
-40 di -40 di
-50 di 50 di
60 60
CF 2.6175 GHz 1001 pts Span 10.0 MHz CF 2.6175 GHz 1001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value |_Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result
[ 1 2.61788 GHz 14.69 dBm nd8 down 4.845 MHz ML 1 2.61776 GHz 14.30 dBm ndé down 4.835 MHz
T1 1 615082 GHz -11.12 d8m nds 26.00 d8 T1 1 615062 GHz -11.80 d8m nd8 26.00 d8
T2 1 2.619928 GHz -11.30 dBm Q factor 540.3 T2 1 2.619898 GHz -11.97 dém Q factor 541.4
¢ N J ] L )i ) )

Date: 16.JUN.2016 11:39:34

Date: 16.JUN.2016 11:29.23
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LTE Band 38

Lowest Channel / 10MHz / QPSK

Lowest Channel / 10MHz / 16QAM

) o
v L v
Ref Level 30.00 dBm  Offset 12,30 dB e RBW 300 kHz Ref Level 30.00 abm  Offset 12,30 dB w RBW 300 khz
o At 30de SWT 126ps @ VBW 1MHz Mode Auto FFT fo At 30de SWT  126ps @ VBW 1MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
| O (@ 17k Max
mi[1] 16.64 dBm)| Mi[1] 15.53 dBm)|
2.5740810 GHz| 2.5762190 GHz|
o |~ ndB 26.00 dB} & x ndB 26.00 dB|
i VAR A 9.710000000 MHZ| o AN e~ ERN VAVEZVN 9.770000000 MHz|
Q factor 265.1 7 7 Q factar N 263.7)
od od r
-10 -10
-20 di R e -20d e —
2 i \ P PN
5/ i L \
20 20 e >
-40 -40
-50 -50
60 di -60
CF 2.575 GHz 1001 pts Span 20.0 MHz CF 2.575 GHz 1001 pts pan 20.0 MHz
Marker Marker
Type | Ref | Tre | X-value ] Y-value |__Function | Function Result | Type | Ref | Tre | X-value L Y-value |__Function | Function Result
M1 1 2,574081 GHz 16.64 dém ndB down 9.71 MH2 M1 3 2.576219 GHz 15.53 dém ndé down 9.77 MHz
T1 1 2570205 GHz -9.74 dBm nds 26.00 d8 T1 1 2570205 GHz -9.41 dBm nds 26.00 d8
T2 1 2.579915 GHz -9.44 dBm Q factor 265.1 T2 1 2.579975 GHz -10.81 dém Q factor 263.7
L N J VI o8 L JL J ) e

Date: 16.JUN.2016 12:49.20

Date: 16.JUN.2016 11.46:46

Middle Channel / 10MHz / QPSK

Middle Channel / 10MHz / 16QAM

o pectrum 2
Ref Level 30.00 dém  Offset 12,30 db w RBW 300 khz Ref Level 30.00 cBm  Offset 12,30 dB w RBW 300 khz
e Att 30d8 SWT 126ps @ VBW 1MHz Mode Auto FFT o Att 30d8 SWT 126ps @ VBW 1MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
[0 15k Max (@ 17k Max
M1[1] 15.21 dbm| Mi[1] 15.58 dBm)|
2.5967180 GHz 2.5930820 GHz]
& ,’dh 26.00 dBj & ndB 26.00 dB|
i i ' esandil a7a At ~BwW T A 9.630000000 MHZ T AN S PUAAY: SN 9.630000000 MHZ|
Q factor \ 269.6) 4 X Q factor 269.9]
0 d
-10 -
\
-20 di %
SN\ ~
T
t450
-40 -40
50 -50
60d -60
CF 2.595 GHz 1001 pts Span 20.0 MHz CF 2.595 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | v-value | Function | Function Result |
1 2.596718 GHz 15.21 d8ém ndB down 9.63 MH2 3 2.,593082 GHz 15.58 dém ndé down 9.63 MH2
T1 1 2.590185 GHz -10.85 dBm nds 26.00 d8 T1 1 2590185 GHz -11.01 dam nda 26.00 da
T2 1 2.599815 GHz -9.97 dBm Q factor 269.6 T2 1 2.599815 GHz -10.97 d8m Q factor 269.3
L N J VD 8 L J1 J ).

Date: 16.JUN.2016 11:63.48

Date: 16.JUN.2016 11:53:58

Highest Channel / 10MHz / QPSK

Highest Channel / 10MHz / 16QAM

Spectrum - pectrum 2
Ref Level 30.00 GBm  Offset 12,30 dB w RBW 300 kHz Ref Level 20.00 dBm  Offset 12,30 di e RBW 300 kHz
jo Att 30d8  SWT 126 s @ VBW 1MHz Mode Auto FFT fo Att 30d8  SWT 12.6 ps @ VBW 1MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
[@ 1Pk Max @17k Max
MiL1] 16.20 dBm| [ZETEY] 15.63 dBm
2.6182570 GHz| 2.6124030 GHz|
& 26.00 dB| & nd8 26.00 dg|
i /YN A 9.730000000 MH2| AV NN | SR y 9.690000000 MHz|
] Q factor 269.1 Q factor \ 269.6
. J \
ol 1
d +
-10 i
J \
-40 di -40 di
50 di -50 di
60 -60
CF 2.615 GHz 1001 pts Span 20.0 MHz CF 2.615 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value |_Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M 1 2.618257 GHz 16.28 dBm nd8 down 9.73 MHz ML 1 2.612403 GHz 15.63 dBm ndé down 9.69 MHz
T1 1 610165 GHz -9.92 d8m nds 26.00 d8 T1 1 610105 GHz -10.71 d8m nds 26.00 d8
T2 1 2.619895 GHz -10.03 dBm Q factor 269.1 T2 1 2.619795 GHz -9.61 dem Q factor 269.6
L ¢ J - ¢ 1 J -

Date: 16.JUN.2016 11:56:20

Date: 16.JUN.2016 11:56:31
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LTE Band 38

Lowest Channel / 15MHz / QPSK

Lowest Channel / 15MHz / 16QAM

Date: 16.JUN.2016 12:47:49

Date: 16.JUN.2016 12:03:43

L pectrum -
Ref Level 30.00 dém  Offset 12,30 db w RBW 300 khz Ref Level 30.00 abm  Offset 12,30 dB w RBW 300 khz
o At 30de SWT 126ps @ VBW 1MHz Mode Auto FFT fo At 30de SWT  126ps @ VBW 1MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
o7 Max 37 viax
mi[1] 14.97 dBm)| Mi[1] 14.17 dBm)|
2.5743530 GHz| 2.5754020 GHz|
20 '6.00 dB) & Y' ndB 26.00 dB|
i A AN AW | g 14.206000000 MHZ| T A A R A A 14.386000000 MHZ|
7 3 181.2] I = Q factifr’ ’-". 179.0)
od ‘J od ; T
/ \
-10 -10 + 12
/ [ / (\
-20d 1 T -20 di
0 v Y 4 | —] \
V) o A
4 e 0 A
-40 -40
-50 -50
-60 di -60
CF 2.5775 GHz 1001 pts Span 30.0 MHz CF 2.5775 GHz 1001 pts pan 30.0 MHz
Marker Marker
Type | Ref | Tre | X-value ] Y-value |__Function | Function Result Type | Ref | Tre | X-value L Y-value |__Function | Function Result
M1 1 2,574353 GHz 14,97 dém ndB down 14,206 MH2 M1 3 2,575402 GHz 14.17 dém ndé down 14,386 MHz
T1 1 2.570337 GHz -10.73 dBm nds 26.00 d8 T1 1 2,570307 GHz -11.75 dam nd 26.00 d8
T2 1 2.584543 GHz -11,58 dém Q factor 181.2 T2 1 2.584693 GHz -12.26 dém Q factor 179.0
( JU J T ea

Middle Channel /

15MHz / QPSK

Middle Channel / 15MHz / 16QAM

Date: 16.JUN.2016 12:10:44

Date: 16.JUN.2016 12:10.56

o pectrum o
Ref Level 30.00 dém Offset 12.30 db w RBW 300 kHz Ref Level 30.00 dém Offset 12,30 db « RBW 300 kHz
jo Att 30de  SWT 126 ps @ VBW 1MHz Mode Auto FFT = Att 30de  SWT 126 ys @ VBW 1MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max (@ 1Pk Max
Mi[1] 15.48 dbm| Mi[1] 13.20 dBm)|
2.5996 2.5923030 GHz
& ndB 7 26.00 dB) & ndB 26.00 dB|
N e T A VA, ™ Y .535 ™
10 d Pacd, Dpal o LoBAASN N 14.146000000 MHZ| iod s ol e V&\',\,, A 14.535000000 m.(
] Qfactor \ 183.8 T Q factor 178.3
\ & /
L ,
¥
\
WL 2
VI~ WYV blu\ A N
-40 df -40
-50 -50
-60 di -60
CF 2.595 GHz 1001 pts SEBH 30.0 MHz CF 2.595 GHz 1001 E(s Sgan 30.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | v-value | Function | Function Result |
1 2.599675 GHz 15.48 dem ndB down 14,146 MH2 3 2,592303 GHz 13.20 dém ndé down 14,535 MH2
T1 1 2,587927 GHz -10.68 dBm nds 26.00 d8 T1 1 2.587687 GHz -12.52 dB8m nds 26.00 d8
T2 f 2602073 GHz -10.94 dBm q factor 183.8 T2 1 2.602223 GHz -12.45 dem Q factor 176.3
g
L JU J T ea ( n J I

Highest Channel / 15MHz / QPSK

Highest Channel /

15MHz / 16QAM

Date: 16.JUN.2016 1213.16

Date: 16.JUN.2016 1213:26

2 pectrum >
Ref Level 30.00 GBm  Offset 12,30 dB w RBW 300 kHz Ref Level 20.00 dBm  Offset 12,30 di e RBW 300 kHz
o Att 30de SWT  126ps @ VBW 1MHz  Mode Auto FFT fo Att 30de SWT  126ps @ VBW 1MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
[@ 1Pk Max @17k Max
MiL1] 14.74 dBm| [ZETEY] 13.69 dBm
2.6090230 GHz| 2.6139390 GHz|
& B3 nds 26.00 dB| & ndB 26.00 dB)|
7 N OV AN UL AV, L 14.356000000 MHZ| A o T 14.296000000 MHZ|
10 , R 1011 : " i o g w621
0d { { 0 {
- i /
-10 df ,\ -10d )
W /
20 - vV ~7 = 7
%.’*N A AN v VI SR o Ry
-40 di -40 d
-50 di 50 di
60 60
GCF 2.6125 GHz 1001 pts Span 30.0 MHz GCF 2.6125 GHz 1001 pts Span 30.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value |_Function | Function Result Type | Ref | Tre | X-value | Y-value |__Function | Function Result
ML 1 2.609023 GHz 14.74 dBm nd8 down 14.356 MHz ML 1 2.613939 GHz 13.69 dBm ndé down 14.296 MHz
T1 1 605217 GHz -11,42 d8m nds 26.00 d8 T1 1 605307 GHz -12.87 dém nd8 26.00 d8
T2 1 2.619573 GHz -11.00 dBm Q factor 181.7 T2 1 2.619603 GHz -11.63 dem Q factor 182.8
( ¢ J ¢ U J [
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