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Spurious Emissions at Antenna Terminal
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Spurious Emissions at Antenna Terminal
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Spurious Emissions at Antenna Terminal

Channel

SMHz Bandwidth QPSK

Lowest

Spectrum

&)

Ref Level 30.00 d2m  Offset 7.00 dB & RBW 100 kHz

Spectrum
Ref Level 10,00 dom

&

Offset 7.00de & RBW 1 MHz

lo At 35d8  SWT  S.7ms @ VBW 300 kHz _Mode Auto Sweep Att 30dF SWT 36 ms @ VBW 3MHz  Mode Auto Sweep
[@ 1Pk Max @ LPk Max
mM1[1] 46.50 dBm Mi1[1] -36.69 dBm
764.80 MHz| 6.7570 GHz|
20 o
10dl -10 dBm
D1 -13.000 dBrmr
od -20 dem
-10 dBy -30 df
D1 -13.000 dBrv M1
o | id o i i RN S i
/ ok Y O o T A P g iy rrw—re
a0 dby + { 50 dBs
= , 1 i
-an 40
ML T
¥ 3
i i s I FPTR s [ e i P
&0 a0 d
Start 30.0 MHz 501 pts Stop 1.0 GHz Start 1.0 GHz 501 pts Stop 10.0 GHz |
—_—
-
)i ] L ) ]
& Date: 13:57:18

Middle

Spec

=)

Ref Level 30.00 dim Offset 7.00 d& & RBW 100 khkz

=)

Ref Level 10.00 dBm

Offset 7.00 db & RBW 1 MHz

Date: 6.JUL.2022

It

b

att 35dB  SWT 9.7 ms @ VBW 300 kHz o
- = Made Auto Swaep o At 0 e SWT 36 ms @ VBW 3 MHr  Made Auto Sweep
[® 1Pk Max
— [ 17K M
Mi[1] "": - ',iH”' CETEY] 36,90 dBm|
; ey 5.8770 GHz]
20 od
104 i
D1 -13,000 d8n
0 dBrmy -20 dBm
i0de a0 d
D1 -13.000 dBm w1
20 df -0 4 -w""\w\u e
et Y PP TP P = T v E—
-30 di 50 dis
-40 di 60 d
M1
A-chiy pui P! (TR SRR S R 1| -
60 di 30 d
SRR e 501 pis Stop L0 oh7 | | Lotart Lo Gz 501 pts Stop 10.0 GHz

Highest

=)

Date: 6.JUL.

= (=)
a v
Tommae 1A TR Ref Lovel 10.00 dem Offeet 700 G = Raw 1
T 2 o At 00 SWT 36 ms @ VBW 3 MHz  Mode Auto Sweep
(@ 77k Max (6 17k Max
M1[1] ‘-4.-,\;A‘.’|‘Bm T TS
o ST ML 6.9190 GHz2|
20 =
10 df -10
D1 -13.000 denr
0 dBm -20 dem
-10 3o
01 -13.000 dem M
v
20 d d " WL T Fal A
20 \ Kooy ey i [T T S e
<30 di 50 dis
40 d 0d
st ibrana . 4 TR O, PR O 1 e 70 d
_80 i 20 d
Stort 30.0 MHz 501 pts Stop 1.0 GHz Start 1.0 GHz 501 pts Stop 10.0 GH2

Page 89 of 140




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22050077-00F

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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Out of band emission, Band Edge
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Out of band emission, Band Edge
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4.6 Antenna Port Test Data and Results for LTE Band 12

Serial | \2220050077-RF-S1 Test Date: | 2022/7/5~2022/8/25
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Ted Min Test Result: | Pass
Environmental Conditions:
) Relative .
Temperature: | ) 5 767 Humidity: | 51~58 ATM Pressure: | 16 1 100.3
(C) o (kPa)
Test Equipment List and Details:
.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Duc Date
R&S Spectrum Analyzer FSV40 101943 2021-10-10 | 2022-10-09
R&S Wideband Radio CMW500 149218 2021-07-21 | 2022-07-20
Communlcatlon Tester
R&S Wideband Radio CMW500 149218 2022:07-15 | 2023-07-14
Communlcatlon Tester
BACL TEMP&HUMI Test Chamber | BTH-150-40 30174 2022-04-06 | 2023-04-05
UNI-T Multimeter UT39A+ C210582554 2021-09-30 | 2022-09-29
ZHAOXIN DC Power Supply RXN-6010D | 21R6010D0912386 N/A N/A
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Unknown Coaxial tee connector Unknown 2204006 Each time N/A
Unknown RF Cable Unknown RF Cable 004 Each time N/A
HuiXunDa DC Block SMA-JK 18G DCB181108042 Each time N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time 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 12A:

Antenna Gain Antenna Gain Path Loss
N | -2.61 | -4.76 Lc |03
(dBi): (dBd): (dB):
Operation Voltage(Voc):
Lowest: | 6.66 | Normal: | 7.4 Highest: | 8.14
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Bandwidth Frequency Frequency Frequency
(MHz) (MHz) (MHz)
1.4MHz 699.7 707.5 715.3
3MHz 700.5 707.5 714.5
SMHz 701.5 707.5 713.5
10MHz 704 707.5 711
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Test Data:
FCC§2.1046;§ 27.50(c) (10)
RF Output Power:
Test Resource Conducted Average Output Power(dBm) Maximum L.
Bandwidth & | Block & RB Lowest Middle . ERP ERP Limit
Modulation offset Channel Channel Highest Channel (dBm) (e
RB1#0 21.83 21.94 21.91
RB1#3 21.82 22.06 21.86
| 4MHz QPSK RBI1#5 21.84 22.01 21.87 17 3477
RB3#0 21.65 21.83 21.7
RB3#3 21.74 21.88 21.79
RB6#0 21.36 21.46 21.35
RBI1#0 21.45 21.55 21.41
RBI1#3 21.51 21.5 21.56
1.4MHz 16QAM RBI#S 21.68 2171 21.69 16.65 34.77
RB3#0 21.5 21.38 21.37
RB3#3 21.51 21.42 21.47
RB6#0 21.24 21.15 21.18
RBI1#0 21.91 21.89 21.93
RB1#8 21.96 21.97 21.89
3MHz QPSK RBI#14 22 22.02 22.03 16.97 34.77
RB6#0 21.94 21.92 21.98
RB6#9 21.98 21.93 22.01
RB15#0 21.69 21.7 21.69
RBI1#0 21.55 21.53 21.67
RB1#8 21.6 21.53 21.71
3IMHz 160AM RB1#14 21.6 21.68 21.83 16.77 34.77
RB6#0 21.6 21.48 21.77
RB6#9 21.72 21.69 21.79
RBI15#0 21.2 21.27 21.49
RBI1#0 21.87 21.89 21.83
RB1#13 22.02 22.01 21.9
RB1#24 22.14 22.1 21.86
5SMHz QPSK 17.08 34.77
RB15#0 22.12 21.97 21.85
RBI15#10 22.05 22.1 21.88
RB25#0 21.87 21.69 21.61
RB1#0 21.88 21.76 21.65
RB1#13 21.94 21.73 21.71
SMHz 160AM RB1#24 21.92 21.75 21.63 16.88 34.77
RB15#0 21.84 21.58 21.65
RB15#10 21.92 21.63 21.67
RB25#0 21.45 21.38 21.34
RBI1#0 21.96 21.97 21.91
1OMHz QPSK RB1#25 21.91 22.09 22.01 17.18 34.77
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RB1#49 21.95 22.24 22.03
RB25#0 21.76 22.13 21.99
RB25#25 21.75 22.09 21.95
RB50#0 21.41 21.76 21.7
RB1#0 21.42 21.62 21.5
RB1#25 21.53 21.59 21.5
10MHz 160AM | D149 21.64 21.62 21.48 16.59 34.77
RB25#0 21.5 21.55 21.41
RB25#25 21.49 21.65 21.55
RB50#0 21.23 21.15 21.06
Note: ERP=Conducted Power(dBm) - Cable loss(dB) + Antenna Gain(dBd)
Result: Pass
Peak-to-average Ratio(PAR)
Test Resource Peak-to-average Ratio(dB) o
Bandwidth & | Block & RB | Lowest Middle | o %én];;t
Modulation offset Channel Channel 1ghest Lhanne
10MHz QPSK RBI1#0 3.16 3.21 3.24 13
RB50#0 5.26 5.3 5.21 13
10MHz RB1#0 4.09 4.16 4.14 13
16QAM RB50#0 6.09 6.15 6.11 13
Result: Pass

FCC §2.1049, §27.53:Occupied Bandwidth

99% Occupied Bandwidth

26 dB Occupied Bandwidth

Operation (MHz) (MHz)

Mode Low Middle High o Middle High
Channel channel Channel Channel Channel

1.4MHz QPSK 1.102 1.102 1.106 1.302 1.32 1.29
| g‘é\g{f{ 1.102 1.096 1.096 132 1.296 1.296
3MHz QPSK 2.965 2.695 2.683 2.94 2.94 2.952
3MHz 16QAM 2.683 2.683 2.683 2.964 2.964 2.952
SMHz QPSK 4511 4.531 4.491 5 5.08 4.98
5SMHz 16QAM 4.471 4.551 4511 5 5.06 5.04
10MHz QPSK 8.982 9.022 8.942 9.76 9.84 9.68
10MHz 16QAM 8.942 9.022 8.942 9.64 9.88 9.68

Note: The test plots please refer to the Plots of Occupied Bandwidth
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FCC §2.1051, §27.53:Spurious Emissions at Antenna Terminal

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

FCC §2.1051, §27.53:Out of band emission, Band Edge

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

FCC §2.1055, §27.54: Frequency Stability \

Test Mode: 10M QPSK Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Temperature Voltage Lower Edge Upper Edge

Test Item (C) (Vioc) (MHz) - (MHz) -
Result Limit Result Limit
-30 7.4 699.296 699.00 715.839 716.00
-20 7.4 699.447 699.00 715.837 716.00
-10 7.4 699.318 699.00 715.679 716.00
Frequency 0 7.4 699.414 699.00 715.801 716.00
Stability vs. 10 7.4 699.337 699.00 715.709 716.00
Temperature 20 7.4 699.304 699.00 715.778 716.00
30 7.4 699.338 699.00 715.762 716.00
40 7.4 699.422 699.00 715.707 716.00
50 7.4 699.318 699.00 715.835 716.00
Frequency 20 6.66 699.435 699.00 715.805 716.00
Stﬁ}’ ;ﬂ;)ég/s 20 8.14 699.333 699.00 715.702 716.00

Result: Pass

Test Mode: 10M 16QAM | Test Channel: Lowest for Lower Edge,Highest for Upper Edge

Temperature Voltage Lower Edge Upper Edge

Test Item () (Vo) (MHz) - (MHz) -
Result Limit Result Limit

-30 7.4 699.447 699.00 715.725 716.00

-20 7.4 699.352 699.00 715.683 716.00

-10 7.4 699.405 699.00 715.684 716.00

Frequency 0 7.4 699.359 699.00 715.677 716.00
Stability vs. 10 7.4 699.419 699.00 715.701 716.00
Temperature 20 7.4 699.282 699.00 715.711 716.00
30 7.4 699.426 699.00 715.815 716.00

40 7.4 699.433 699.00 715.837 716.00

50 7.4 699.417 699.00 715.786 716.00

Frequency 20 6.66 699.329 699.00 715.771 716.00
Sti}’;}:;yggs' 20 8.14 699.253 699.00 715.789 716.00
Result: Pass
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Test Plots:

Occupied Bandwidth

Channel 1.4MHz Bandwidth QPSK

1.4AMHz Bandwidth 16QAM

Spectrum

&

Ref Lavel 30.00 dém
EERC)

Offset 7.00 GB & RBW
SWT

30 kHz

53.3 ps @ VBW 100 kHz  Mode suto FFT

=

Ref Level 30,00 dBm

Offset 7.00 dB & RBW 30 kHz

o att 3508 SWT _ 63.3ps @ VBW 100 iz Made Auto FFT
@ 1Pk Max @ 1Pk Max
M1[1] ~7.45 dBm)| [TFTE] 7.97 dBm)|
699.05800 MHZz 699.04000 MHz|
20 dem—r., ——0ce By 1.101796407 MHz 20 dar — - Seo Br 1.101796407 MHz
Tl T - -0.16 dB| D1 17.840 dB o g T s 0.29 dp|
g} 1.30200 MHz| Ty \N‘\_ 1.32000 MHZ|
i : 7 \
{ / \
- J ol
by b
-10 0By ‘\\ o <
% i
Lowest ||=+ e g ™
mn .- L e
(VAW JE Nory b T TASPLN A
stz |2l
40 di 40 df
-50 -50 dBm
&0 di 60
CF 699.7 MHz 501 pts Span 3.0 MHz
CF 699.7 MHz 501 pts Span 3.0 MHz LCF 69 [ D |
il J J
Bat JuL.z022

pec

()

Ref Level 30.00 dim Offset 7.00 d& & RBW 30 khz

=]

Date: 5.JUL.2022

Ref Level 30,00 dBm _ Offset 7.00 db & RBW 30 Kz
Att 35 dB SWT 63.3 VBW 100 kH: 0
= T LA . _Maoda: hitolFET e att 35d8 SWT  63.3 ps @ VBW 100 kHz  Made Auto FFT
jou i @ 1Pk Max
Mi[1] -7.98 dBm MLl 0.12 dbm|
— 1’;‘;;‘32‘; i 706.85800 Mz,
20 d — cc B i 5 iz 3 PO 4k
D1 16.360 dbrm A — 20 Sec Bur 1095008383 MHz
= T ="t v 0.40 dB B AN T e Ty - (S S, 0.42 dp|
i Y it : 1.29600 MHz
10 )t T w04 f
0 dBm ad /
- 1 .
40 i i 51
046 - . 5 D2 -8.470 dnm -
iddl / L r -
Middle [[=
o Ang ™
e AP - et ’\,-\ﬁ
20 di S ] S
.30 B
.40 dl 40 ol
.50 di -50 der
En 50 d
CF 707.5 MHz 501 pts Spon 9.0 Mz CF 707.5 MHz 501 pts Span 3.0 MHz2
T ] . L J
24
Date: 5.0UL.2
pectrum k5
Ref Level 30,00 Gbm  Offset 7.00 d& @ RBW 30 kHz
Ref Level 30,00 dBm _ Offset 7.00 db & RBW 30 Kz
Att 35 0B SWT 63.3 VBW 100 kH: {i
- e He . E:_Made: Alto:FET e att 35d8 SWT  63.3 ps @ VBW 100 kHz  Made Auto FFT
& ax @ 1Pk Max
M1[1] 6.58 dBm)| e e
.-1 Bosiersbesoabiniy 714.64600 MHz,
20 dam——r-1 230 o = s % 43 12]
D1 19.230 de = ——1 C B
P _g—'\m/k e “0.03 an| | JPRER—1 18570 gerr e g % ;‘T;\R: =
10 di e [ e N 1.29600 MHz2
0 dBm -
S
1048 7 .
Highest ||z« o i
g b o =N e
; - n,
-30 d
40 dl 40 ol
50 di 50 d
En 50 d
CF 715.0 MHz 501 pts Spon 9.0 Mz CF 715.3 MHz 501 pts Span 3.0 MHz2
T ] . J

Page 99 of 140




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22050077-00F

Occupied Bandwidth

Channel 3MHz Bandwidth QPSK

3MHz Bandwidth 16QAM
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Occupied Bandwidth
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Occupied Bandwidth

Channel 10MHz Bandwidth QPSK

10MHz Bandwidth 16QAM
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Spurious Emissions at Antenna Terminal

.
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Spurious Emissions at Antenna Terminal
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Spurious Emissions at Antenna Terminal
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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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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 13

Serial

CR220050077-RF-S1 Test Date: | 2022/7/5~2022/10/18
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Ted Min Test Result: | Pass
Environmental Conditions:
) Relative .
Temperature: | ) 5 26.7 Humidity: | 51~65 ATM Pressure: | 604 101 5
(C) (%) (kPa)
Test Equipment List and Details:
.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101943 2021-10-10 | 2022-10-09
R&S Wideband Radio CMW500 149218 2021-07-21 | 2022-07-20
Communication Tester
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 2021-09-30 | 2022-09-29
ZHAOXIN DC Power Supply RXN-6010D | 21R6010D0912386 N/A N/A
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Unknown Coaxial tee connector Unknown 2204006 Each time N/A
Unknown RF Cable Unknown RF Cable 004 Each time N/A
HuiXunDa DC Block SMA-JK 18G DCB181108042 Each time N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time 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 13A:
Antenna Gain Antenna Gain Path Loss
N | -3.02 | -5.17 Lc |03
(dBi): (dBd): (dB):
Operation Voltage(Voc):
Lowest: | 6.66 | Normal: | 7.4 Highest: | 8.14
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Bandwidth Frequency Frequency Frequency
(MHz) (MHz) (MHz)
SMHz 779.5 782 784.5
10MHz / 782 /
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Test Data:
FCC§2.1046:§ 27.50(c) (10)
RF Output Power:
Test Resource Conducted Average Output Power(dBm) Maximum o
Bandwidth & | Block & RB Lowest Middle . ERP ERP Limit
Modulation offset Channel Channel Highest Channel (dBm) (€3
RB1#0 21.79 21.83 21.96
RB1#13 21.92 21.96 21.97
SMEz QPSK RB1#24 22.03 21.92 22.1 16.63 3477
RB15#0 21.94 21.74 22.04
RBI15#10 22.08 21.77 22.03
RB25#0 21.7 21.51 21.72
RB1#0 21.68 21.56 21.57
RB1#13 21.85 21.71 21.7
SMHz 160AM RB1#24 21.83 21.61 21.73 16.38 34.77
RB15#0 21.64 21.59 21.68
RB15#10 21.72 21.64 21.63
RB25#0 21.33 21.35 21.39
RB1#0 / 21.93 /
RB1#25 / 21.98 /
RB1#49 / 22.11 /
10MHz QPSK RB25#0 ; 2184 ; 16.64 34.77
RB25#25 / 21.8 /
RB50#0 / 21.58 /
RBI1#0 / 21.37 /
RBI1#25 / 21.49 /
10MHz 16QAM RBI7#49 / 21.68 / 16.21 34.77
RB25#0 / 21.52 /
RB25#25 / 21.67 /
RB50#0 / 21.29 /
Note: ERP=Conducted Power(dBm) - Cable loss(dB) + Antenna Gain(dBd)
Result: Pass
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Peak-to-average Ratio(PAR)

Peak-to-average Ratio(dB)

Tgst Resource L
Bandw1dth & | Block & RB Lowest Middle Hichest Ch I (dB)
Modulation offset Channel Channel 1gnes anne
10MHz QPSK RBI#0 / 3.19 / 13
RB50#0 / 5.28 / 13
10MHz RBI1#0 / 4.11 / 3
16QAM RB50#0 / 6.19 / 13
Result: Pass

FCC §2.1049, §27.53:Occupied Bandwidth

99% Occupied Bandwidth

26 dB Occupied Bandwidth

Operation (MHz) (MHz)
Mode Low Middle High Middle High
Low Channel
Channel channel Channel Channel Channel
5MHz QPSK 4.531 4.491 4.511 5.08 5.02 5.04
SMHz 16QAM 4.531 4.511 4.551 5.04 5.04 5.06
10MHz QPSK / 8.942 / / 9.84 /
10MHz 16QAM / 8.942 / / 9.68 /

Note: The test plots please refer to the Plots of Occupied Bandwidth
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FCC §2.1051, §27.53:Spurious Emissions at Antenna Terminal

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

FCC §2.1051, §27.53:Out of band emission, Band Edge

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

FCC §2.1055, §27.54: Frequency Stability |

Test Mode: 10M QPSK Test Channel: Lowest for Lower Edge,Highest for Upper Edge

Temperature Voltage Lower Edge Upper Edge

Test Item (C) (Vioc) (MHz) - (MHz) -
Result Limit Result Limit
-30 7.4 777.350 777.00 786.893 787.00
-20 7.4 777.233 777.00 786.796 787.00
-10 7.4 777.329 777.00 786.767 787.00
Frequency 0 7.4 777.341 777.00 786.838 787.00
Stability vs. 10 7.4 777.209 777.00 786.782 787.00
Temperature 20 7.4 777.353 777.00 786.895 787.00
30 7.4 777.234 777.00 786.845 787.00
40 7.4 777.211 777.00 786.835 787.00
50 7.4 777.209 777.00 786.732 787.00
Frequency 20 6.66 777.253 777.00 786.892 787.00
Sti}’;ﬂ;gs' 20 8.14 777318 777.00 786.784 787.00

Result: Pass

Test Mode: 10M 16QAM | Test Channel: Lowest for Lower Edge,Highest for Upper Edge

Temperature Voltage Lower Edge Upper Edge
Test Item (C) (Vo) (MHz) _ (MHz) _
Result Limit Result Limit
-30 7.4 777.345 777.00 786.820 787.00
-20 7.4 777.308 777.00 786.891 787.00
-10 7.4 777.388 777.00 786.740 787.00
Frequency 0 7.4 777.253 777.00 786.924 787.00
Stability vs. 10 7.4 777.245 777.00 786.768 787.00
Temperature 20 7.4 777.248 777.00 786.908 787.00
30 7.4 777.203 777.00 786.828 787.00
40 7.4 777.278 777.00 786.902 787.00
50 7.4 777.266 777.00 786.868 787.00
Frequency 20 6.66 777.239 777.00 786.887 787.00
Stability vs.

Voltage 20 8.14 777.301 777.00 786.871 787.00
Result: Pass
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Test Plots:
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Occupied Bandwidth
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Spurious Emissions at Antenna Terminal
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