SPORTON LAB.

FCC RF Test Report

Report No. : FG460505B

LTE Band 66 / 20MHz
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saronas. FCC RF Test Report

Report No. : FG460505B

Frequency Stability

Test Conditions LTE Band 66 (QPSK) / Middle Channel Limit
BW 10MHz Note 2.
Temperature Voltage

(°C) (Volt) Deviation Result
(Ppm)
50 Normal Voltage 0.0022
40 Normal Voltage 0.0009
30 Normal Voltage 0.0014
20(Ref.) Normal Voltage 0.0000
10 Normal Voltage 0.0036
0 Normal Voltage 0.0054

-10 Normal Voltage 0.0042 PASS
-20 Normal Voltage 0.0057
-30 Normal Voltage 0.0011
20 Maximum Voltage 0.0003
20 Normal Voltage 0.0000
20 Battery End Point 0.0063

Note:

1. Normal Voltage =3.85 V. ; Minimum Voltage =3.5 V. ; Maximum Voltage =4.41 V.

2. Note: The frequency fundamental emissions stay within the authorized frequency block.
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LTE Band 2(other PA)

Peak-to-Average Ratio

Mode
Mod.

LTE Band 2 / 20MHz

RB Size

QPSK 16QAM 64QAM

256QAM

Limit: 13dB

Middle CH

Full RB Full RB Full RB

Full RB

Result

4.81 5.68 6.55

6.55

PASS

LTE Band 2 / 20MHz

Middle Channel / Full RB/ QPSK
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samples: 130000
Mean | peak |  crest | 10% | 1% | 0a% | o019 |
Trace 1 [ 21.08 dém  27.50 dam .42 db 2.95 db 4.54 b 5.66 dB 6.20 dB
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[E
2l 25.60 dbm _ Offset 5.60 d8
30 dB__AQT 2 ms & RBW 20 MHz
e g |
0.1 - -
0 |
e
001 :
=
™
1E-O =
.
160 1 : 3
{ = \L
1E-D i - T '.‘
{ { 3
w‘ |
[CF 1.88 GHZ Mean Pwr + 20.00 dB
Complementary Gumulative Distribution Function Samples: 130000
Mean | Peak | crest | 10% | 10% | D% | o0.01% |
Trace 1 20.10 dBm 27.91 dam 7.81 d8 3.10 dB 5.19 dB 6.55 dB 7.30 dB
—_— —
U W we

Middle Channel / Full RB/ 256QAM

Spectrum

o
RefLevel 2660 dbm  Offset 6.60 d8
Att 30 dB__AQT 2 ms & RBW 20 MHz
0153 view
"-n_\_\\\\ |
0.1 - :
FE paE |
0.01- |
%]
5|
¥
1E-0
1E-O T T -
| | i
1E-0 1 1
{ 5 i :
* ' \
F 1,80 GHz Mean Pyer + 20.00 dB.
Complementary Gumulative Distribution Function Samples: 130000
Mean | Peak | crest | 10% | 10% | D% | o0.01% |
Trace 1 18.08 dBm 25.93 dam 7.88 dB 3.16 dB 5.28 dB 6.55 dB 7.22 dB
JU W e

Sporton International Inc. (Kunshan)

TEL : +86-512-57900158

FCC ID : UZ7TEM45A2

Page Number

: A86 of A262



s=amranas. FCC RF Test Report Report No. : FG460505B

26dB Bandwidth
Mode LTE Band 2 : 26dB BW(MHz)
BW 1.4MHz
Mod. QPSK 16QAM
Middle CH 1.23 1.24
BW 3MHz
Mod. QPSK 16QAM
Middle CH 3.06 3.03
BW 5MHz
Mod. QPSK 16QAM
Middle CH 4.89 4.85
BW 10MHz
Mod. QPSK 16QAM
Middle CH 9.99 9.75
BW 15MHz
Mod. QPSK 16QAM
Middle CH 14.45 14.33
BW 20MHz
Mod. QPSK 16QAM
Middle CH 19.34 19.18
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Report No. : FG460505B

LTE Band 2

Middle Channel / 1.4MHz / QPSK

Middle Channel / 1.4MHz / 16QAM

o G
Ref Level 25.60 dom  Offset 5.60 96 = RBW 30 kHz RefLevel 25.60 dbm  OFset 5.60 46 @ RBW 30 kHz
o At 30dE SWT 632ps @ VBW 100kHz  Mode auto FFT o Att a0de SWT 63.2ps @ VBW 100kHz Mede Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
N MI[1] 16.77 dBm)| o 15.15 dBm)
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Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result Type | Ref | Tre | X-value | ¥-valug | Function | Functian Result |
M1 1 1.8B700524 GHz 16.77 dBm nd8 down 1.228 MHz M1 1 1.8708657 GHz 15.15 dBm nd8 down 1.2364 MHz
T1 1 1.6793846 GHz -9.68 dam nde 26.00 d8 T1 1 1.8793874 GHz -10,97 dem nde. 26.00 d&
T2 1 1.BB06126 GHZ -9.47 dBm Q factor 1530.9 T2 1 1.8806238 GHz -10.70 dBm Q factor 1520.5
il il
L L 4 L L -

Middle Channel / 3MHz / QPSK

Middle Channel / 3MHz / 16QAM

Ref Level 25.60 dom  Offset 5.60 96 = RBW 100 kHz RefLevel 25.60 dbm  OFset 5.60 46 & RBW 100 kHz
o Att 30de SWT  19ps @ VBW 300kHz  Mode Auto FFT o Att 300 SWT  19ps @ VBW 300kHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 17k Max (@17 Mzx
. 17.75 dBm)| . M Mi[1] 16.96 dBm)|
204 1.88070730 GHz 20 . . 1.87904100 GHz|
B 26.00 dB| B o AN 26.00 dB)
0 7 3.062900000 MHZ| 20 da T Bv \ 3.027000000 MHZ]
! Q factar 614.0| ! Q factor \ 620.8
0 d8m - - 0 dam -
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- T 7 -
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OF 1.80 GHz 1001 pts Span 6.0 MHz CF 1.88 GHz 1001 pts Span 6.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result Type | Ref | Tre | X-value | ¥-valug | Function | Functian Result |
M1 1 1.BBO7073 GHz 17.75 dBm nd8 down 3.0629 MHz M1 1 1.870041 GHz 16.36 dBm nd8 down 3.027 MHz
T1 1 1.E7B4775 GHz -6.36 dim nde 26.00 d8 T1 1 1.8785015 GHz -9.81 dBm nde. 26.00 d&
T2 1 1.BB15405 GHz -8.50 dBm Q factor 614.0 T2 1 1.8815285 GHZ -9.34 dBm Q factor 620.8
il il
L L 4 - L L -

LTE Band 2

Middle Channel / 5MHz / QPSK

Middle Channel / 5MHz / 16QAM

pectrum b hectrum o
Ref Level 25.60 dom  Offset 5.60 96 = RBW 100 kHz RefLevel 25.60 dbm  OFset 5.60 46 & RBW 100 kHz
o At 30de SWT  19ps @ VBW 300kHz  Mode auto FFT o Att 3B SWT 19 ps @ VBW 300 kHz  Mode Auto FET
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
. MiLy] 16.79 dBm)| . Mi[1] 16.5 dBm)|
20d 1.88125900 GHz 20 1.87880100 GHz|
B A V! Ltmnfy 26.00 dB)| . Y T O At Yo Wy 26.00 dB|
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Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result Type | Ref | Tre | X-value | ¥-valug | Function | Functian Result |
M1 1 1.BB1250 GHz 16.79 dBm nd8 down 4.885 MHz M1 1 1.878801 GHz 16.35 dBm nd8 down 4,845 MHz
T1 1 1.B77552 GHz -9.22 dam nde 26.00 d8 T1 1 1.877562 GHz -2.80 dBm nde. 26.00 d&
T2 1 1.BB2438 GHz -9.44 dBm Q factor 3B5.1 T2 1 1.882408 GHz -9.23 dBm Q factor 387.8
il il
L L 4 L L 4 -
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LTE Band 2

Middle Channel / 10MHz / QPSK

Middle Channel / 10MHz / 16QAM

o G
Ref Level 25.60 dom  Offset 5.60 06 = RBW 200 kHz RefLevel 25.60 dbm  OFset 5.60 46 & RBW 300 kHz
o At 30dE SWT 126ps @ VBW 1MHz  Mode auto FFT o Att 30de SWT 125ps @ VBW  LMHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
. ML 17.21 dBm)| o a M M1[1] 16.84 dBm)
= - X 1.8823980 GHz 2 1.8757840 GHz,
AV P i N ! —~—~ S ~L Y ™ N
. / i ] — 26.00 dB ) e VN bR T, 26.00 dB
w B \ 9.990000000 MHZ| 0 de 7 By \ 9.750000000 MHz]
{ Q factar 1680.4 / Q factor Y 192.4
0 d8m 0 dam -
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-20 d 1 -20 T P
. FAWAY e I B T e
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a0 df -40 di
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60 di -60 di
70 d 70 d
OF 1.80 GHz 1001 pts Span 20.0 MHz CF 1.88 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result Type | Ref | Tre | X-value | ¥-valug | Function | Functian Result |
M1 1 1.BB2308 GHz 17.21 dBm nd8 down 9.99 MHz M1 1 1.875784 GHz 16.84 dBm nd8 down Q.75 MHz
T1 1 1.B75085 GHz -6.63 dam nde 26.00 d8 T1 1 1.875105 GHz -6.69 dBm nde. 26.00 d&
T2 1 1.BBSD7S GHz -8.87 dBmm Q factor 1BE.4 T2 1 1.8B4855 GHZz -9.21 dBm Q factor 192.4
il il
L L 4 L L 4 -

Middle Channel / 15MHz / QPSK

Middle Channel / 15MHz / 16QAM

Ref Level 25.60 dom  Offset 5.60 06 = RBW 200 kHz RefLevel 25.60 dbm  OFset 5.60 46 & RBW 300 kHz
o Att 30de SWT 126p: @ VBW 1MHz  Mode Auto FFT o Att 300E SWT  12.6ps @ VBW  LMHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 17k Max (@17 Mzx
. o Mi[1] 15.76 dBm)| . Mi[1] 1 ) dBm)
20d /'\ 1.8779920 GHz 20 1.8782020 GHz
. P AN NP | e R s, 26.00 dB| . ol dond oy T ST 26.00 dB|
0 Bw 14.446000000 MHz 10dB / B \ 14.326000000 MHz
/ Q factar \ 130.0) Q factor 131.1
0 d8m 1 0 dam P -
-0 s -10 ¥
/ |
-20 d -20 d f
r Y r
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<o e N e e, o a
40 di -40 de
50 df 50 d
60 df -60 de
70 d 70 d
OF 1.80 GHz 1001 pts Span 30.0 MHz CF 1.88 GHz 1001 pts Span 90.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result Type | Ref | Tre | X-value | ¥-valug | Function | Functian Result |
M1 1 1.B77092 GHz 1E5.76 dBm nd8 down 14.446 MH2 M1 1 1.878202 GHz 15.50 dBm nd8 down 14,326 MHz
T1 1 1.672897 GHz -9.61 dam nde 26.00 d8 T1 1 1.872697 GHz -9.83 dbm nde. 26.00 d&
T2 1 1.BB7343 GHz -10.18 dBm Q factor T2 1 1.887223 GHZ -10.28 dBm Q factor 1
il il
L L 4 L L 4 -

Middle Channel / 20MHz / QPSK

Middle Channel / 20MHz / 16QAM

pectrum b hectrum o
Ref Level 25.60 dom  Offset 5.60 96 = RBW 200 kHz RefLevel 25.60 dbm  OFset 5.60 46 & RBW 300 kHz
o At 30de SWT 189ps @ VBW 1MHz  Mode auto FET o Att 3B SWT 18.9ps @ VBW LMHz  Mode auto FET
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
N MI[1] 1+.38 dBm)| o M11] 14.49 dBm)
204 i 1.0059940 GHz 2 E 1.8024700 GHz
. At e L\gs-‘ T o 26.00 do 10 IV ool ,._,’(,,‘u!ngn‘n - . 26.00 dB
w L 19.341000000 MHZ| i -t 19.181000000 MHZ
Q factar 97.5) | Q factor | 98.1
0 d8m - 0 dam - -
y N 1
-10 -10 i} -
| |
-20 d \\ 20 d - :
V] 7
i pac/™ il Y 0 e et
ol 30,87 o e
-40 d -40 di
50 d -50 d
60 df -60 de
-70d 70 d
OF 1.80 GHz 1001 pts Span 40.0 MHz CF 1.88 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result Type | Ref | Tre | X-value | ¥-valug | Function | Functian Result |
M1 1 1.BBS004 GHz 14.38 dBm nd8 down 19.341 MH2 M1 1 1.882478 GHz 14.40 dBm nd8 down 10,181 MHz
T1 1 LET045 GHz -11.96 dém nde 26.00 d8 T1 1 1.870528 GHz -11.65 dBm nde. 26.00 d&
T2 1 1.BB979 GHz -11.38 dBm Q factor 97.5 T2 1 1.8B971 GHZ -11.73 dBm Q factor 98.1
il il
L L 4 L L 4 -
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Occupied Bandwidth

Mode LTE Band 2 : 99%0BW(MHz)
BW 1.4MHz
Mod. QPSK 16QAM
Middle CH 1.09 1.10
BW 3MHz
Mod. QPSK 16QAM
Middle CH 2.72 2.74
BW 5MHz
Mod. QPSK 16QAM
Middle CH 451 451
BW 10MHz
Mod. QPSK 16QAM
Middle CH 9.07 9.03
BW 15MHz
Mod. QPSK 16QAM
Middle CH 13.49 13.40
BW 20MHz
Mod. QPSK 16QAM
Middle CH 17.86 17.90
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LTE Band 2

Middle Channel / 1.4MHz / QPSK

Middle Channel / 1.4MHz / 16QAM

ctrum =
Ref Level 25.60 dom  Offset 5.60 db @ RBW 30 kHz RefLevel 25.60 dm  Offset 560 db e RBW 30 kHz
o At 30dE SWT 632ps @ VBW 100kHz  Mode Auto FFT o Att 30dE SWT 63.2ps @ VBW 100kHz  Mode auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 17k Max
i - Mi[1] 16.04 dBm ) LETEV I 15.02 dBm
20 dem — N . 1.87999160 GHz 20 dém . 1.88046990 GHz
LAV e 1090909091 MHz e AT Beebw \] 1096503497 MHz
10 dem 10 dem i
0 dém }i \“ 0 dém: 1
-10d - 10d -
-20 dBm -20 dBm
y P A A y L PO . A
ey Lk L = Ve
-40 dBm -40 dBm
50 d -50 d
-600 dBm -60 dém
Fod 70 di
CF 1.88 GHz 1001 pts Span 2.8 MHz CF 1.88 GHz 1001 pts Span 2.8 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value Y-value | Function | Function Result |
2 1 1.8799816 GHz 16.94 dem [ 18804695 GHz 15.92 dém
T1 1 1.87945175 GHz 9.41 dBm Oce Bw 1.000909091 MHz T 1 1.879454! 10.49 dBm Oce Bw 1.096E03407 MHz
T2 1 1.88054266 GHz 11.54 dBm T2 1 1880551 8.53 dém
i i
L JL J L JL J -

Middle Channel / 3MHz / QPSK

Middle Channel / 3MHz / 16QAM

Ref Level 25.60 dom  Offset 5.60 db @ RBW 100 kHz RefLevel 25.60 dom  Offset 560 db e RBW 100 kHz
o At 30dE SWT  19ps @ VBW 300kHz  Mode Auto FFT o Att S0dE SWT 18 ps @ VBW 300kHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@ 17k Max
i [TETEY] 18.06 dBm ) Mi[1] 16.76 dBm
20 dem I . S 1.88049750 GHz 20 dém ; - 1.87994610 GHz
i hl Occ BW Y 2.721278721 MHz s B 2.799260739 MHz
10 dem S v 10 dem
/ 1
0 dem—i i § 0 dém
! \ \
/ \ \
-1od - -10d i T
/ /
-20 dBm—+ . -20 dBm- .

I P P~ P
<3 {8 | agdBmes P
-40 dBm -40 dBm
50 d -50 d
-600 dBm -60 dém
Fod
CF 1.88 GHz 1001 pts Span 6.0 MHz CF 1.88 GHz 1001 pts Span 6.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | n Result |

2 1 1.8804875 GHz 18.06 dém [ 1 18799461 GHz 16.76 dém

T1 1 1.87864535 GHz 11.14 dém Oce Bw 2.721278721 MHz T 1 1.878627 11.67 dBm Oce Bw 2.730060739 MHz

T2 1 1.88136663 GHz 12.43 dbm T2 1 1.88136663 11.63 dBm

i i
L JL J - L JL J -

LTE Band 2

Middle Channel / 5MHz / QPSK

Middle Channel / 5MHz / 16QAM

pectrum = sectrum =
Ref Level 25.60 dam  Offset 5.60 0B @ RBW 100 brz Ref Lavel 25.60 dom  OFfset 5.60 dB @ RBW 100 knz
o At 30dE SWT  19ps @ VBW 300kHz  Mode Auto FFT o Att 0GB SWT 10 ps @ VBW 300KHz  Mode Auto FET
SGL Count 100/100 SGL Count 1004100
(@ 1P Max [0 17k Max
- MG 16.43 dBm ) MI[1] 16.35 dBm
20 dem o 1.88125900 GHz 20 dém ; 1.88201800 GHz
T s bhgrny 1.505494505 MHz T o B . A 1.505494505 MHz
10 dam ¥ = 10 dem L aegfune,
0 dem—r} . 0 dom |
/ \
-10 df r -10 de 3
-20 dem f \ -20 dém
¥ bt 1
0 fimebnd £ s— a0
-40 dBmr -40 dBm-
s0d -50 df
-60 dem -60 dBm
7od 70 di
CF 1.88 GHz 1001 pts Span 10.0 MHz CF 1.88 GHz 1001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | ion Result |
M1 T 1.881258 GHz 16.43 dBm M1 1 1.882016 GHz 16.35 dém
T1 1 1.8777423 GHz 9.53 dBm Occ Bw 4.505404505 MHz T1 1 1.8777522 GHz 10.41 dém Occ Bw 4.505404505 MHz
T2 1 19822478 GHz 10.79 dBm T2 1 1.8322577 GHz 9.66 dBm
i il
L s L - L I - ‘
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Middle Channel / 10MHz / QPSK

Middle Channel / 10MHz / 16QAM

pectrum - -
Ref Level 25.60 dom  Offset 5.60 db @ RBW 300 kHz RefLevel 25.60 dom  Offset 560 db e RBW 300 kHz
o At 30dE SWT 126ps @ VBW  1MHz  Mode Auto FFT I Att 30de SWT  12.6ps @ VBW 1MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@ 17k Max
i Ml 17.21 dBm ) MLGH] 17.20 dBm
o dem PRI - - 1.8816980 GHz 20 dem S i 1.8825170 GHz
L S iadl L und 9.070920071 MHZ L e el 9.030969031 MHZ
10 dem 7 10 dem f ¢
/ j
oo / o dom / |
i / \
o4 - 10 d T
-20 dBm : -20 dBm |
~ - ~ b .
I SYaN et AN P P B et e
-40 dBm -40 dém
sod 50 d
-600 dBm -60 dém
Fod 70 di
CF 1.88 GHz 1001 pts Span 20.0 MHz CF 1.88 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value Y-value | Function | ion Result |
2 1 1.68169E GHz 17.21 dém [ 1 1.882517 GHz 17.20 dém
T1 1 1.8754645 GHz 11.68 dém Oce Bw 0.070020071 MHz T 1 1.87545: 11.22 dBm Oce Bw 0.030060031 MHz
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