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4.6Antenna Port Test Data and Results for LTE Band 2

Serial | - p090043987-RF-S1 Test Date: | 2022-09-28~2022-10-11
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | George Chen Test Result: | Pass
Environmental Conditions:
. Relative .
Temperature: | ¢ 1 sg3 Humidity: | 42~56 ATM Pressure: | 444 5_100.9
() (%) (kPa)
Test Equipment List and Details:
A Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2022-07-15 | 2023-07-14
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
YINSAIGE Coaxial Cable SS402 SJ0100005 Each time N/A
Weinschel Power Splitter 1515 RA914 Each time N/A
R&S Wideband Radio CMWS500 149218 2022-07-15 | 2023-07-14
Communication Tester
BACL TEMP&HUMI Test Chamber | BTH-150-40 30174 2022-04-06 | 2023-04-05
UNI-T Multimeter UT39A+ C210582554 2022-09-30 | 2023-09-29
ZHAOXIN DC Power Supply RXN-6010D | 21R6010D0912386 N/A N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

EUT Information@ LTE Band 2A:

Antenna Gain Path Loss
Gr | -15 Lc | 0.3
(dBi): (dB):
Operation Voltage(Voc):
Lowest: \ 3.6 \ Normal: \ 3.85 Highest: \ 4.4
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Bandwidth Frequency Frequency Frequency
(MHz) (MHz) (MHz)
1.4MHz 1850.7 1880 1909.3
3MHz 18515 1880 1908.5
5MHz 1852.5 1880 1907.5
10MHz 1855 1880 1905
15MHz 1857.5 1880 1902.5
20MHz 1860 1880 1900
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Test Data:

FCC8.1046;824.232

RF Output Power:

Test Resource Conducted Average Output Power(dBm) Maximum EIRP
Bandwidth & | Block & RB Lowest Middle . EIRP Limit
Modulation offset Channel Channel Highest Channel (dBm) (dBm)
RB1#0 21.66 21.54 21.71
RB1#3 21.69 21.54 21.75
RB1#5 21.8 21.59 21.79
1AMz QPSK RB3#0 21.88 21.71 21.88 20.12 33
RB3#3 21.84 21.7 21.92
RB6#0 20.81 20.62 20.75
RB1#0 20.53 21.14 20.64
RB1#3 20.63 21.12 20.67
M2 160AM RB1#5 20.6 21.08 20.65 19.34 2
RB3#0 20.95 20.61 20.96
RB3#3 20.84 20.61 20.94
RB6#0 19.96 19.73 20.08
RB1#0 21.83 21.55 21.81
RB1#8 21.88 21.63 21.85
RB1#14 21.74 21.67 21.83
SMiiz QPsKc RB6#0 20.85 20.83 20.82 20.08 33
RB6#9 20.72 20.68 20.84
RB15#0 20.85 20.7 20.94
RB1#0 215 20.52 21.29
RB1#8 21.55 20.45 21.32
aMHz 16QAM RB1#14 21.33 20.49 21.22 1975 33
RB6#0 19.87 19.64 19.82
RB6#9 19.87 19.72 19.82
RB15#0 19.81 19.72 20
RB1#0 21.8 21.6 21.9
RB1#13 21.77 21.67 21.8
RB1#24 21.74 21.75 21.76
oMz QPSK RB15#0 20.72 20.76 20.92 201 33
RB15#10 20.7 20.73 20.91
RB25#0 20.73 20.68 20.94
RB1#0 20.85 20.29 19.97
RB1#13 20.73 20.32 20.01
5MHz 16QAM RB1#24 20.8 20.45 20 1905 33
RB15#0 19.66 19.71 19.92
RB15#10 19.69 19.68 19.94
RB25#0 198 19.64 20.04
RB1#0 21.86 21.67 21.75
RB1#25 21.76 21.67 21.81
1OMHz QPSKC RB1#49 218 21.69 21.86 20.06 33
RB25#0 20.75 20.69 20.84
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RB25#25 20.67 20.81 20.96
RB50#0 20.71 20.73 20.88
RB1#0 20.86 20.12 21.08
RB1#25 20.76 20.13 21.12
10MHz 16QAM RB1#49 20.87 20.15 21.05 19.32 33
RB25#0 19.88 19.84 20.23
RB25#25 20.22 20.18 19.89
RB50#0 19.8 19.76 19.89
RB1#0 21.85 21.52 21.66
RB1#38 21.73 21.62 21.68
RB1#74 21.78 21.72 21.85
1oMHz QPSKC RB36#0 20.66 20.71 20.79 20.05 33
RB36#39 20.82 20.76 20.93
RB75#0 20.82 20.67 20.91
RB1#0 20.91 20.92 20.91
RB1#38 20.84 20.94 20.98
15MHz 16QAM RB1#74 20.87 21 21.09 19.29 33
RB36#0 19.82 19.65 20.02
RB36#39 19.77 20.1 19.99
RB75#0 20.13 19.69 20.31
RB1#0 21.86 21.63 21.83
RB1#50 21.79 21.7 21.94
RB1#99 21.81 21.77 21.96
20MHiz QPSK RB50#0 20.71 20.72 20.79 20.16 33
RB50#50 20.71 20.76 20.97
RB100#0 20.71 20.78 20.81
RB1#0 20.78 214 20.76
RB1#50 20.79 21.36 20.92
20MHz 160AM RB1#99 20.76 21.54 20.97 19.74 33
RB50#0 19.73 20.12 20.31
RB50#50 19.84 19.75 20.06
RB100#0 19.65 19.73 19.99
Note: EIRP= Conducted Power(dBm) - Lc(dB) + Gr(dBi)
Result: Pass
Peak-to-average Ratio(PAR
Test Resource Peak-to-average Ratio(dB) o
Bandwidth & | Block & RB | Lowest Middle | et Channel 'Zérg')t
Modulation offset Channel Channel
RB1#0 4.17 5.1 4.72 13
20MHz QPSK RB100#0 4.93 5.07 5.01 13
20MHz RB1#0 5.39 6.55 5.86 13
16QAM RB100#0 5.83 6 6.03 13
Result: Pass
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FCC 8.1049, 84.238:0ccupied Bandwidth

99% Occupied Bandwidth

26 dB Occupied Bandwidth

Operation (MH2) (MHz)
Mode Low Middle High — Middle High
Channel channel Channel Channel Channel
1.4MHz QPSK 1.102 1.102 1.102 1.254 1.260 1.266
1643% 1.108 1.096 1.102 1.266 1.254 1.260
3MHz QPSK 2.695 2.695 2.695 3.012 3.012 3.000
3MHz 16QAM 2.683 2.683 2.695 3.000 3.024 3.012
5MHz QPSK 4511 4.491 4511 5.020 5.000 4.980
5MHz 16QAM 4531 4551 4511 5.020 5.040 5.020
10MHz QPSK 8.942 8.982 8.942 9.760 9.840 9.760
10MHz 16QAM 8.942 8.982 8.942 9.760 9.840 9.760
15MHz QPSK 13.413 13.473 13.533 14.340 15.060 15.060
15MHz 16QAM 13.533 13.473 13.533 15.060 15.060 15.060
20MHz QPSK 17.964 17.964 17.964 19.760 19.600 19.600
20MHz 16QAM 17.964 18.044 18.044 19.680 19.680 19.760

Note: The test plots please refer to the Plots of Occupied Bandwidth

FCC 8.1051, 824.238 (a):Spurious Emissions at Antenna Terminal

Result:

| Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.

FCC 8.1051, §24.238 (a):Out of band emission, Band Edge

Result:

| Pass, Please refer to the test plots of Out of band emission, Band Edge.

FCC 8.1055, 84.235: Frequency Stability

Test Mode: 20 MHz QPSK Test Channel: 1880 MHz
e Tempoerature Voltage Frequency Error Result
(C) (Voc) (Hz) (ppm)
-30 3.85 -8.1 -0.004 Pass
-20 3.85 -9.97 -0.005 Pass
-10 3.85 -6.13 -0.003 Pass
Frequency 0 3.85 6.17 0.003 Pass
Stability vs. 10 3.85 7.92 0.004 Pass
Temperature 20 3.85 6.46 0.003 Pass
30 3.85 -6.52 -0.003 Pass
40 3.85 7.18 0.004 Pass
50 3.85 -9.7 -0.005 Pass
Frequency 20 3.6 -8.17 -0.004 Pass
Stf,b(::;%;’ > 20 44 7.05 -0.004 Pass
Result: Pass
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Test Mode: 20 MHz 16QAM Test Channel: 1880 MHz
=T Tempierature Voltage Frequency Error Result
(C) (Voc) (Hz) (ppm)
-30 3.85 4.12 0.002 Pass
-20 3.85 -6.68 -0.004 Pass
-10 3.85 9.77 0.005 Pass
Frequency 0 3.85 -7.62 -0.004 Pass
Stability vs. 10 3.85 -9.91 -0.005 Pass
Temperature 20 3.85 -9.82 -0.005 Pass
30 3.85 -6.68 -0.004 Pass
40 3.85 -8.86 -0.005 Pass
50 3.85 5.67 0.003 Pass
Frequency 20 3.6 6.05 0.003 Pass
S olta 20 4.4 7.52 0.004 Pass
Result: Pass
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Test Plots(Note: The 7.0dB is the Insertion loss of the RF cable, Coaxial tee connector and DC Block,

which was offset into the Spectrum Analyzer):
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Occupied Bandwidth
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Occupied Bandwidth
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Spectrum v Spectrum 3
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Channel

15MHz Bandwidth QPSK

15MHz Bandwidth 16QAM

( ==
Spectrum v Spectrum k2
Ref Level 30.00 dsm  Offset 7.00 dB & RBW 300 khHz Ref Level 30,00 dBm  Offset 7.00 db @ RBW 300 kHz
o att SWT 1ms ® VBW 1MHz _Mode Sweep Att 35d8_ SWT 1ms @ VBW _1MHz _Mode Swesp
[0 17k Max (@ 1Pk Max
M1 CITEY] 11.75 dbm)|
= D1 22.530 dem P 1.8500000 GHz
. Occhw ﬁ 5 i Oce Bw 13.532934132 MHZ]
. e e ; = 01 14.170¢ e e Aoty TR -0.56 de)|
14.3400 MHz \ 15.0600 MHZ|
od de [
-10 l\ 104
20d -20d
me”’“ WA et | %?'WW e B
Lowest ||., i
50 50
60 -60
CF 1.8575 GHz 501 pts Span 30.0 MHz. CF 1.8575 GHz 501 pts Span 30.0 MHz
Jarker Marker |
| Type | Ref | Trc | X-value |___¥-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.85036 GHz -3.39 dBm | M1 1 1.85 GHz -11.75 dém
T1 1 1.8507934 GHz 10.04 dBm Oce Bw 13.413173653 MHz T1 1 1.8507335 GHz 8.56 dém Oce 8w 13.532934132 MHz
T2 1 1.8642066 GHz 10.73 dém T2 1 1.8642665 GHz | 9.79 dém ‘
b1 Wi 1 14.38 MHz | 0,61 dB D1 M1 1 15.06 MHz -0.56 d&
— - T N
I Measuring... 4 L
Dat 2022 3 Date: 3
Spectrum k2
pat : = ol Spectrum “{‘7’
Ref L 30.00 & t 7.00 dB e RBW 300 kH
Lo ok W A Banw TN i See Ref Level 30,00 dém  Offset 7.00 db @ RBW 300 Wiz
i lo Att 35dp  SWT 1ms @ VBW 1MHz Mode Sweep
(@ 1Pk Max
mi1] 10,77 dom] | o1k e
= n77*ﬁnn G ‘ mi[1] 11.88 dBm|
oot . i 1.8725600 GHz|
Occ Bw 13.473053892 MHz| 20 Oce Bw 13.473053892 MH2|
0.02 da| | J— A e v =S -0.14 de|
15,0600 Miz 15.0600 MHz]
\ ) \
r&\ -10
|7 [ =0 ‘i (.
naans || PRGOS v e
Middle || ., -
50 di 50
.60 di -60 d
CF 1.88 GHz 501 pts. Span 30.0 MHz | | (CF 1.88 GHz 501pts Span 30.0 MHz
Marker Morker . . |
Type | Ref | Trc | X-value | Y-value | Function | Function Result || |[yme | Ret | Tre | X-volus ] vvoiue 1 Function | Function Result |
M1 % 1.8725 Gz 10,72 dom M1 1| 1.87256 GHz -11.88 dbm |
T1 1 1.8732934 GHz 10.71 dBm Oce Bw 13.473053892 MHz IL 1 1.8792934 GHe | .90 d8m | Qe by 12:473053052 Mz ‘
% : W R TR T2 1 1.8867665 GHz | 9.75 dém ‘
Z D1 M1 1 15.06 MHz -0.14 d&
D1 1 15.06 MHz -0.32 dB

Measuring...  LUNRLN s W !Il!!ﬂ‘ L

Spectrum

(=)

ot : o Spectrum
Ref Level 30.00 b t 7.00 0B w RBW 300 kM,
Loa% eve e d? swfrs T ebie i MNi G Svan Ref Level 30,00 d6m _ Offset 7.00 0B @ RBW 300 kHz
P o att 35d8 SWT__ 1ms @ VBW _1MHz _Mode Swesp
(@ 1Pk Max
. (@ 1Pk Max
mi(1] 5 aq-’n;rn’-:]r:f:n CITEY] 10.60 dbm|
20 df 2 o i 1.8950000 GHzZ|
. " Occ Bw 13.582934132 MHz| | §20 T Oce Bw 13.532934132 MHz|
D1 1483 L — . r4 5 2 -
o s =0 1.25 dB| e e e Y e e ~1.06 as|
15.0600 MHz \ 15.0600 MHz|
od \
=104 D2 -11.170 ¥Br 1‘\ \
20 oA \
= TN N s
R 30d <}
Highest |f ., 4o
s0d 50
60 d -60 o
CF 1.9025 GHz 501 pts. Span 30.0 MHz | | [LCF 1.9025 GHz 501 pts Span‘30:gmizz
e Marker ]
Type | Ref | Trc | X-value | Yvalwe | Function | Function Result J || el et L] Xovelue | Vovolue | Punction | Function Ryl |
b1 1 160404 GHx ~11.58 dbm | 1 : ToistE o R Oce B PERSTITTRILT|
T1 1 1.8957335 GHz 9.86 dBm Oce Bw 13.532934132 MHz 2. -17.g8m o bw : 2
T2 A 1.9092665 GHz 9.56 dem
T2 1 1.9092665 GHz 9.45 dbm o i TS e [
pil M1l 1 15.06 MHz 1.25 dB .

Measuring... ﬁ-iﬁ wa !Ill!!“! L

Page 60 of 116




China Certification ICT Co., Ltd (Dongguan) Report No.: CR220943987-00D

Occupied Bandwidth

( ==
Spectrum v Spectrum k2
Ref Level 30.00 dsm  Offset 7.00 dB & RBW 300 khHz Ref Level 30,00 dBm  Offset 7.00 db @ RBW 300 kHz
o att SWT 1ms ® VBW 1MHz _Mode Sweep Att 35de SWT 1ms @ VBW _1MHz _Mode Swesp
[0 17k Max (@ 17k Max
| M1[1] -12.29 dBm)| mi[1] 11.86 dBm)|
20 1.8501600 GHz| 32 1.8502400 GHz|
y - Occ Bw 17.964071856 MHz] & I Oce Bw 17.964071856 MHz|
T D1 13.590 dBm e e R, (P Y S e 2 -0.52 dB)| = D1 13.400 = P T Ve, VR U § R e . -1.05 dg|
‘M]\K 19.7600 mHz| [J2° [ \—'M\ 19.6800 MHz|
od [
-10 -10 df "'[ l
)2 -12.410 o -12.600 dBm B\
20d /j/ -20d JJ i
Mc\w«m 2. Lo apdent O atodli L B o
Lowest ||., a
50 50
60 -60
CF 1.86 GHz 501 pts Span 40.0 MHz CF 1.86 GHz 501 pts Span 40.0 MHz
Jarker Marker |
| Type | Ref | Trc | X-value |___¥-value | _Function Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.85016 GHz -12.29 dém | M1 1.85024 GHz -11,86 dBm . |
T1 1 1.8510579 GHz 10.46 dBm Oce Bw 17.964071856 MHz T1 1 1.8510579 GHz 8.81 dém Oce 8w 17.954071856 MHz
T2 1 1.869022 GHz | 9.26 dém T2 1.869022 GHz | 8.57 dém ‘
D1 M1 1 19.76 MHz -0.52 dB DL 10.68 MHz -1.05d8
v " Measuri
] Measuring... P . L e asuring
Dat 2:03:21 Date 5
Spectrum k2 ﬁ
pat : = i Spectrum
Ref L 30.00 & t 7.00 dB w RBW 300 kM,
Lo ok W A Banw TN i See Ref Level 30,00 dém  Offset 7.00 db @ RBW 300 Kz
i P lo_att 35d8 _SWT__ 1ms @ VBW 1MHz _Mode Swesp
@17k Max @17k Max
I w1t 122978 ] 12.64 aBm|
20 df "‘37"7*"“ G iy | 1.8701600 GHz
TG QECRWN T ”'“"”“a;"b’]:‘:‘l‘ Oce Bw . 18.043912176 MHZ|
ds . W VSN - D1 13.000 dBm = A pafl] .49 dB|
1 \ 19.6000 MHz| [ 10 [ s e T 19.6800 M:—lz
od \ ° }
=10d )2 11,980 d¥; - -10 - \
D2 -11.980 u}.,m .\ o :UU]" 5‘\
.20 di -20
Vo] P
P, | b
s P vt gt J AN
Middle |f., 53
50 di 50
.60 di -60 d
CF 1.88 GHz 501 pts. Span 40.0 MHz | |[LCF 1.88 GHz S01pts Span 40.0 MHz
Marker Marker {
Type | Ref | Trc | X-value | Y-value | Function | Function Result I| T‘",’:l Rof [wre] x"’";"’ m ""’""f ] Functien | Function Result |
ut 187024 GHz ~12:29 dbm T: h x;sng;g gHz 1 ggm Oce B 18,043912176 MH 1
T1 1 1.8710579 GHz 10.58 dBm Oce Bw 17.964071856 MHz L 71 2 8.84 dPm cc bw 04391 2 ‘
T2 1 1.8891018 GHz 9.55 dBm
T2 1 1.889022 GHz 10.43 dém A T T e
D1 1 19.6 MHz 1.31d8 - =
I M ring..
Neasarng. WININED WG il JU easuring.
Spectrum k2 ’—1
psf : = o Spectrum
Ref L 30.00 B t 7.00 0B w RBW 300 kM,
Lo ok W ABanW TN i S Ref Level 30,00 dém  Offset 7.00 db @ RBW 300 Wz
P o att 35dB_ SWT 1ms @ VBW _1MHz _Mode Swesp
@ 1Pk Max
[0 1Pk Max
I w1 : qu’];;’n’i":f:“ CITEY] 12.02 dbm)|
20 df . R, o Y 1.8900800 GHzZ|
y1 14.350 dBm— e I 2S-DOADTIRSS W E Occ Bw 18.043912176 MHz|
04 A e Ao 0.21 dB| 01 13.120 d8m—F4rroeo—t RUALTS 0.65 dB)
[ 19.6000 MHz| (10 ] T 19.7600 MHzZ|
od °
) J \ ] \
=10 dBm D2 -11 650 B ,\ s
I i x T
L/
. .
) o N o e —
Highest . =
40 40
50 di 50
.60 di -60 d
CF 1.9 GHz 501 pts Span 40.0 MHz CF 1.9 GHz 501 pts Span 40.0 MHz
arker Marker }
Type | Ref | Trc | X-value | Y-value | Function | Function Result || |[ype | ret | Tre | X-volue | vevaiue 1 Function | Function Result |
= M1 1 1.89008 GHz ~12.02 dbm |
ut L 189024 GHz 1148 dbm | T1 1.890978 GH .33 dB Oce B 18.043912176 MH:
T1 1 1.8910579 GHz 10.09 dBm Oce Bw 17.964071856 MHz 1 : 2 33 9bm oc B : 2
T2 1 1.509022 GHz 8.95 dém
T2 1 1.909022 GHz 10.75 dém ol P e [
p1l M1 1 19.6 MHz 0.21 db g T
Measuring... ﬁ-iﬁ wa !Ill!!! L el

Page 61 of 116




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR220943987-00D

Spurious Emissions at Antenna Terminal
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1.4MHz Bandwidth QPSK
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Spurious Emissions at Antenna Terminal
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Out of band emission, Band Edge
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Out of band emission, Band Edge
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4.7 Antenna Port Test Data and Results for LTE Band 4

Serial | ~p990943987-RF-S1 Test Date: | 2022-09-28~2022-10-11
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | George Chen Test Result: | Pass
Environmental Conditions:
i Relative .
Temperature: | ¢ 1 983 Humidity: | 42~56 ATM Pressure: | 144 51009
(C) (%) (kPa)
Test Equipment List and Details:
. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2022-07-15 | 2023-07-14
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
YINSAIGE Coaxial Cable 55402 SJ0100005 Each time N/A
Weinschel Power Splitter 1515 RA914 Each time N/A
R&S Wideband Radio CMW500 149218 2022-07-15 | 2023-07-14
Communication Tester
BACL TEMP&HUMI Test Chamber | BTH-150-40 30174 2022-04-06 | 2023-04-05
UNI-T Multimeter UT39A+ C210582554 2022-09-30 | 2023-09-29
ZHAOXIN DC Power Supply RXN-6010D | 21R6010D0912386 N/A N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

EUT Information@ LTE Band 4A:

Antenna Gain Path Loss
Gr|-13 Lc | 0.3
(dBi): (dB):
Operation Voltage(Voc):
Lowest: ‘ 3.6 ‘ Normal: \ 3.85 Highest: \ 44
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Bandwidth Frequency Frequency Frequency
(MHz) (MHz) (MHz)
1.4MHz 1710.7 1732.5 1754.3
3MHz 17115 17325 17535
5MHz 1712.5 17325 17525
10MHz 1715 17325 1750
15MHz 17175 17325 17475
20MHz 1720 1732.5 1745
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