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Out of band emission, Band Edge
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4.9 Antenna Port Test Data and Results for LTE Band 7

Serial | ~p99070025-RF-S1 Test Date: | 2022-08-01~2022-08-02
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | George Chen Test Result: | Pass
Environmental Conditions:
i Relative .
Temperature: | - 3 259 Humidity: | 52~62 ATM Pressure: | 144 1-100.6
(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 211002 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554404 Each time N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time N/A
Unknown Coaxial tee connector Unknown 2204006 Each time N/A
R&S Wideband Radio CMWS500 149218 2022-07-15 | 2023-07-14
Communication Tester
UNI-T Multimeter UT39A+ C210582554 2021-09-30 2022-09-29
BACL TEMP&HUMI Test Chamber | BTH-150-40 30174 2022-04-06 2023-04-05
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 7A:

Antenna Gain Path Loss
Gr|2 Lc | 05
(dBi): (dB):
Operation Voltage(Voc):
Lowest: | 3.3 \ Normal: | 3.8 \ Highest: | 4.2
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Bandwidth Frequency Frequency Frequency
(MHz) (MHz) (MHz)
5MHz 2502.5 2535 2567.5
10MHz 2505 2535 2565
15MHz 2507.5 2535 2562.5
20MHz 2510 2535 2560
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Test Data:

FCC&.1046;527.50(h)(2)

RF Output Power:

Test Resource Conducted Average Output Power(dBm) Maximum L
. : : EIRP Limit
BandW|dt_h & | Block & RB Lowest Middle H|ghest EIRP (dBm)
Modulation offset Channel Channel Channel (dBm)
RB1#0 21.82 21.72 21.61
RB1#13 21.95 21.89 21.8
5MHz OPSK RB1#24 21.82 21.7 21.69 93 45 33
RB15#0 20.89 20.86 20.77
RB15#10 20.9 20.86 20.73
RB25#0 20.84 20.79 20.69
RB1#0 21.02 20.76 20.48
RB1#13 21.2 20.91 20.69
5MHz 160AM RB1#24 21.04 20.77 20.54 997 33
RB15#0 19.84 19.85 19.79
RB15#10 19.85 19.85 19.81
RB25#0 19.84 19.82 19.78
RB1#0 21.92 21.81 21.72
RB1#25 22.01 22.03 21.97
RB1#49 21.91 21.79 21.77
1OMHz QPSK RB25#0 20.87 20.84 20.79 23.53 33
RB25#25 20.94 20.85 20.76
RB50#0 20.86 20.81 20.77
RB1#0 21.34 20.94 20.67
RB1#25 21.55 21.05 20.91
10MHz 160AM RB1#49 21.4 20.9 20.74 93.05 33
RB25#0 19.92 19.87 19.86
RB25#25 20.01 19.87 19.88
RB50#0 19.93 19.83 19.78
RB1#0 21.84 21.72 21.66
RB1#38 21.91 21.84 21.81
RB1#74 21.78 21.64 21.7
15MHz QPSK RB36#0 20.96 20.9 20.79 23.41 33
RB36#39 21.05 20.88 20.8
RB75#0 21 20.91 20.84
RB1#0 21.11 21.28 20.75
RB1#38 21.28 21.34 20.89
15MH2 160AM RB1#74 21.18 21.26 20.81 22 84 33
RB36#0 19.88 19.83 19.79
RB36#39 19.94 19.87 19.78
RB75#0 19.95 19.9 19.8
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RB1#0 21.58 21.61 21.48
RB1#50 21.98 22.02 21.91
RB1#99 21.58 21.56 21.55
20MHz QPSK .
2Q RB50#0 20.84 20.84 20.77 23.52 33
RB50#50 20.92 20.82 20.69
RB100#0 20.83 20.8 20.74
RB1#0 21.1 20.87 20.71
RB1#50 21.53 21.24 21.01
20MHz 160AM RB1#99 21.14 20.85 20.71 23.03 33
RB50#0 19.82 19.8 19.79
RB50#50 19.91 19.75 19.67
RB100#0 19.89 19.81 19.75
Note: EIRP=Conducted Power(dBm) - Lc(dB) + G1(dBi)
Result: Pass
Peak-to-average Ratio(PAR
T SesiiE Peak-to-average Ratio(dB) Limit
Bandwidth & | Block & RB Lowest Middle Highest (dB)
Modulation offset Channel Channel Channel
RB1#0 4.23 4.64 4.26 13
20MHz QPSK = B 100%0 478 4.81 4.84 13
20MHz RB1#0 4,93 5.57 5.42 13
16QAM RB100#0 5.68 5.62 5.77 13
Result: Pass

FCC 8.1049, 87.53:0ccupied Bandwidth

99% Occupied Bandwidth

26 dB Occupied Bandwidth

Operation (MH2) (MHz)
Mode Low Middle High Low Middle High
Channel channel Channel Channel Channel Channel

5MHz QPSK 4511 4.491 4531 4.98 4.94 494
5MHz 16QAM 4531 4531 4.491 4.96 4.96 4.96

10MHz QPSK 8.942 8.942 8.942 9.64 9.76 9.6
10MHz 16QAM 8.942 8.942 8.942 9.64 9.56 9.64
15MHz QPSK 13.533 13.473 13.533 14.82 14.76 14.82
15MHz 16QAM 13.473 13.473 13.533 14.7 14.82 14.82
20MHz QPSK 17.884 17.964 17.964 19.28 19.52 19.28
20MHz 16QAM 17.964 17.964 17.964 19.44 19.36 19.36

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

FCC 8.1051, 827.53:Spurious Emissions at Antenna Terminal

Result:

\ Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.
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FCC 8.1051, 827.53:0ut of band emission, Band Edge

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

FCC 8.1055, 87.54: Frequency Stability |

Test Mode: 20M QPSK Test Channel: Lowest for Lower Edge,Highest for Upper Edge

T R Voltage Lower Edge Upper Edge
Test Item () (Vo) (MHz) _ (MHz) _
Result Limit Result Limit
-30 3.8 2500.415 2500.00 2569.6932 2570
-20 3.8 2500.4137 2500.00 2569.6980 2570
-10 3.8 2500.4135 2500.00 2569.6958 2570
Frequency 0 38 25004131 2500.00 2560.6954 2570
Stability vs. 10 3.8 2500.4137 2500.00 2569.6952 2570
Temperature 20 3.8 2500.4132 2500.00 2569.6953 2570
30 3.8 2500.4137 2500.00 2569.6952 2570
40 3.8 2500.4382 2500.00 2569.6951 2570
50 3.8 2500.4382 2500.00 2569.6951 2570
Frequency 20 3.3 2500.4383 2500.00 2569.6952 2570
Stf,bc::;;é;’s 20 4.2 2500.4385 2500.00 2569.6958 2570
Result: Pass

Test Mode: | 20M 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 38 2500.4153 2500.00 2569.6934 2570
-20 3.8 2500.4134 2500.00 2569.6981 2570
-10 3.8 2500.4135 2500.00 2569.6944 2570
Frequency 0 38 2500.4131 2500.00 2569.6922 2570
Stability vs. 10 3.8 2500.4135 2500.00 2569.6924 2570
Temperature 20 3.8 2500.4136 2500.00 2569.6934 2570
30 38 2500.4137 2500.00 2569.6941 2570
40 3.8 2500.4383 2500.00 2569.6976 2570
50 3.8 2500.4382 2500.00 2569.6945 2570
Frequency 20 33 2500.4383 2500.00 2569.6931 2570
Stﬁ‘,bo'll;;ég’s 20 42 25004385 | 250000 | 2569.6923 2570
Result: Pass
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Test Plots:
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Out of band emission, Band Edge
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4.10 Antenna Port Test Data and Results for LTE Band 12

Serial | ~p99070025-RF-S1 Test Date: | 2022-08-02
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | George Chen Test Result: | Pass
Environmental Conditions:
i Relative .
Temperature: | - 3 259 Humidity: | 52~62 ATM Pressure: | 14 1-100.6
(€) o) (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 211002 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554404 Each time N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time N/A
Unknown Coaxial tee connector Unknown 2204006 Each time N/A
R&S Wideband Radio CMWS500 149218 2022-07-15 | 2023-07-14
Communication Tester
UNI-T Multimeter UT39A+ C210582554 2021-09-30 2022-09-29
BACL TEMP&HUMI Test Chamber | BTH-150-40 30174 2022-04-06 2023-04-05
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 12A:

Antenna Gain Antenna Gain Path Loss
Gr| -3 Gt | -5.15 Lc [ 0.1
(dBi): (dBd): (dB):
Operation Voltage(Voc):
Lowest: | 3.5 \ Normal: | 3.8 \ Highest: | 4.2
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
B Frequency Frequency Frequency
(MHz) (MHz) (MHz)
1.4MHz 699.7 707.5 715.3
3MHz 700.5 707.5 714.5
5MHz 701.5 707.5 713.5
10MHz 704 707.5 711

Page 131 of 196




China Certification ICT Co., Ltd (Dongguan) Report No.: CR22070025-00G

Test Data:

FCC&.1046:827.50(c) (10)

RF Output Power:

Test Resource Conducted Average Output Power(dBm) Maximum L.
. : : ERP Limit
BandW|dt_h & | Block & RB Lowest Middle H|ghest ERP (dBm)
Modulation offset Channel Channel Channel (dBm)

RB1#0 23.6 23.69 23.64
RB1#3 23.84 23.93 23.85
RB1#5 23.59 23.65 23.7

1.4MHz QPSK RB3#0 237 2360 2375 18.68 34.77
RB3#3 23.79 23.67 23.71
RB6#0 22.73 22.77 22.79
RB1#0 22.64 22.58 22.74
RB1#3 22.87 22.78 22.99

1.4MHz 16QAM RBL#5 22.71 22.54 2282 17.74 34.77
RB3#0 22.81 22.76 22.68
RB3#3 22.84 22.79 22.67
RB6#0 21.72 21.71 21.81
RB1#0 23.64 23.7 23.68
RB1#8 23.72 23.66 23.73
RB1#14 23.72 23.64 23.72

3MHz QPSK CB6H0 596 2.7 227 18.48 34.77
RB6#9 22.68 22.66 22.67
RB15#0 22.69 22.65 22.68
RB1#0 22.69 23.11 22.73
RB1#8 22.7 23.08 22.81

3MHz 16QAM RB1#14 22.68 23.07 22.81 17.86 3477
RB6#0 21.61 21.73 21.71
RB6#9 21.65 21.73 21.75
RB15#0 21.74 21.71 21.64
RB1#0 23.53 23.6 23.57
RB1#13 23.68 23.73 23.74
RB1#24 23.61 23.59 23.66

SMHz QPsKc RB15#0 22.62 22.72 22.69 18.49 a1t
RB15#10 22.72 22.62 22.64
RB25#0 22.65 22.63 22.64
RB1#0 22.62 22.37 22.82
RB1#13 22.75 22.52 22.98

5MHz 160AM RB1#24 22.66 22.46 22.91 17.73 34.77
RB15#0 21.66 21.72 21.69
RB15#10 21.77 21.63 21.67
RB25#0 21.68 21.69 21.63
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RB1#0 23.52 23.63 23.6
RB1#25 23.85 23.85 23.78
RB1#49 23.65 23.68 23.72
10MHz QPSK . .
2Q RB25#0 22.53 22.66 22.66 186 34.17
RB25#25 22.62 22.71 22.66
RB50#0 22.6 22.66 22.65
RB1#0 22.63 22.57 23.02
RB1#25 22.88 22.75 23.33
10MHz 16QAM RB1#49 22.75 22,63 23.2 18.08 34.77
RB25#0 21.55 21.73 21.74
RB25#25 21.62 21.8 21.73
RB50#0 21.6 21.67 21.66
Note: ERP=Conducted Power(dBm) - Lc(dB) + G+(dBd)
Result: Pass
Peak-to-average Ratio(PAR
T SesiiE Peak-to-average Ratio(dB) Limit
Bandwidth & | Block & RB Lowest Middle Highest (dB)
Modulation offset Channel Channel Channel
RB1#0 4.99 3.88 4.29 13
10MHz QPSK 2 B50#0 487 4.96 478 13
10MHz RB1#0 5.77 4.99 4.93 13
16QAM RB50#0 5.74 5.8 5.83 13
Result: Pass

FCC 8.1049, 87.53:0ccupied Bandwidth

99% Occupied Bandwidth

26 dB Occupied Bandwidth

Operation (MH2) (MHz)
Mode Low Middle High Low Middle High
Channel channel Channel Channel Channel Channel

1.4MHz QPSK 1.114 1.102 1.102 1.488 1.314 1.308
ig‘(’g\"AH,\j 1.108 1.096 1.102 1.428 1.284 1.29
3MHz QPSK 2,671 2.695 2.683 2.868 2.856 2.892
3MHz 16QAM 2,671 2.683 2.671 2.88 2.88 2.88
5MHz QPSK 4531 4511 4511 5.18 5.18 5.16
5MHz 16QAM 4.491 4551 4531 5.14 5.22 5.18
10MHz QPSK 8.942 8.982 8.942 9.88 9.92 9.84
10MHz 16QAM 8.942 8.982 8.942 9.8 10 9.92

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

FCC 8.1051, 87.53:Spurious Emissions at Antenna Terminal

Result:

\ Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.
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FCC 8.1051, 87.53:0ut of band emission, Band Edge

Result:

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

FCC 8.1055, 87.54: Frequency Stability

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

Testiiem | TCTEONE | Ve (2) k)
Result Limit Result Limit
-30 3.8 699.529 699.00 715.471 716.00
-20 3.8 699.035 699.00 715.148 716.00
-10 3.8 699.529 699.00 715.471 716.00
Frequency 0 3.8 699.529 699.00 715.471 716.00
Stability vs. 10 3.8 699.529 699.00 715.471 716.00
Temperature 20 3.8 699.529 699.00 715.471 716.00
30 3.8 699.529 699.00 715.471 716.00
40 3.8 699.529 699.00 715.471 716.00
50 3.8 699.529 699.00 715.471 716.00
Frequency 20 3.3 699.529 699.00 715.471 716.00
M oltas 20 42 699.529 699.00 715.471 716.00
Result: Pass

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

Test Item Tem(pg; ure V(tz;iig);e (MHz) ’ p(Fl)VI HZ)g
Result Limit Result Limit
-30 3.8 699.529 699.00 715.471 716.00
-20 3.8 699.529 699.00 715.471 716.00
-10 3.8 699.019 699.00 715.216 716.00
Frequency 0 3.8 699.529 699.00 715.471 716.00
Stability vs. 10 3.8 699.529 699.00 715.471 716.00
Temperature 20 3.8 699.529 699.00 715.471 716.00
30 3.8 699.529 699.00 715.471 716.00
40 3.8 699.529 699.00 715.471 716.00
50 3.8 699.529 699.00 715.471 716.00
Frequency 20 3.3 699.529 699.00 715.471 716.00
M oltas 20 42 699.529 699.00 715.471 716.00
Result: Pass
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Test Plots:
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Occupied Bandwidth
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T 5 1000 =TT M1 1 710.88 MHz ~10.85 dbm |
o1 1 TV T TR TR TV T1 1 711.2246 MHz | 10.13 dém Oce 8w 4.530938124 MHz
T2 1 718.7555 MHz 11.06 dém 12 L 725:7583 Mhz 9:75. dem ‘
pil Ml 1 “6.16 MHz 20.97 dB D1 M1 1 5.18 MHz 1.17 dB J
. . C X mmmmmane ) e
L JL J
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Occupied Bandwidth

Channel 10MHz Bandwidth QPSK 10MHz Bandwidth 16QAM

e C=)
Spectrum ] v Spectrum "g"

Ref Level 30.00 dém  Offset 4.50 db & RBW 100 kHz Ref Level 30,00 dém _ Offset 2.50 db @ RBW 100 kHz
o att 40d8  SWT 1ms @ VBW 300 kHz _Mode Sweep Att 40de_ SWT 1ms @ VBW 300 kiz _Mode Sweep
[@ 1Pk Max
| M1[1] -11.50 dBm)| M1l 12.42 dém)|
by 699.0400 MHz 699.0800 MHz
n ) | A Oce Bw 8.942115768 MHz| Occ Bw Y 8.942115768 MHz|
= D1 14.100 dBm ] BT TR s 3| R'® py ; 0.03 dB)| P ERr T | VR 6 N Y 1.04 ds|
9.8800 MH2| \ 9.8000 MHz
od
t
3 ¥

-2DAUJ,MU% i \ Rw‘uﬁw&

e

g
Lowest ||, a
50 50
60 -60
CF 704.0 MHz 501 pts Span 20.0 MHz CF 704.0 MHz 501 pts Span 20.0 MHz |
Spon.20.0MHz g
larker | Marker |
| Type | Ref | Trc | X-value |___¥-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 699.04 MHz ~11.50 dém M1 1 699.08 MHz ~12.42 dém
T1 1 699.5289 MHz 10.17 dém Occ Bw | 8.942115768 MHz T1 1] 699.5289 MHz 8.74 dém Oce Bw 8.942115768 MHz
12 1 708.4711 MHz 10.16 dém T2 1 708.4711 MHz | 10.29 dém
D1 Mi 1 .88 MHz 0.03 dB D1 M1 1 2.8 MHz 1.04 d8

) oo e
) [T L )6 J

o
el - 2 o o=
Ref Level 30,00 d& T 4.50 06 @ RBW 100 kH
Lo T W e S i See Ref Level 30,00 dém  Offset .50 db @ RBW 100 Wiz
p o att 5008 SWT__ 1ms @ VBW 300 kHz_ Mode Swee
TPk M -
(@ 17K Max @17k Max
w1 m;u;:j";';::" M1l 12.17 dBm|
2l O Bw 8.982035928 ’\‘Hl 20 di s
b1 2ol I ' L Mz [ oce Bw s 8.982035928 MHz|
10 d A AAAA AR W DU 0.56 dB| = Sl T _0.38 dB)
9.9200 Mz J T 10.0000 MHZ|
od \ e
=100 L y M ?/ \
E\ 10 D2 -12.680 g8 )t\
/
.20d 20
= 5 =
oo ate N VAP || vl 2 \‘\JV«M/
. -30 d -30 =
Middle ||, -
50 d S0
60 di 50 d
CF 707.5 MHz 501 pts. Span 20.0 MHz | |[(CF 707.5 MHz 501pts Span 20.0 MHz
Marker Marker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result || |[yme | Ret | Tre | X-volus ] vvoiue 1 Function | Function Result |
M1 1 702.54 MHz ~10.94 dbm ML 702,46 Wiz “12.17 dém
T 1 Sos e Mt vt e T 1 1 703.0289 MHz | 10.97 dém | Occ 8w 6.082035928 MHz
T2 1 712.011 MHz 11.34 dém T2 1 712011 Mz | 5.6 B
: 2 D1 M1 1 10.0 MHz -0.38 d8
pil M1l 1 9.92 MHz -0.56 db

T | )4 ) T

T &)

pec
Ref Level 30.00 dBm _ Offset .50 06 & RBW 100 ki
Lo P g e e N Ref Level 30,00 dém  Offset 450 db @ RBW 100 Wz
T P o att 5008 SWT__ 1ms @ VBW 300 kHz_ Mode Sweep
@17k Max - @17k Max
I w1 mr’;f";;";::“ M1l 12.75 dpm|
2l T O Bw 8 'J')Zl’]:blﬁﬂ MHI 20 di S Uik
b1 13.940 oE 12 2 £ I Oce Bw 8.942115768 MHz|
o 13, RrPoe i 3 % s RO Y 0.72 dB 01 13.130 dBm o —x Y, T —— -0.07 ds)|
\ 9.8400 MH2 W 9.9200 MH2|
od \
10 d A\
10 D2 L\'(l
20 d =
P A rAAAA A B F. N R
. -30 di Eecdun
Highest |f ., 4o
.50 d 50
-60 df 60 di
CF 711.0 MHz 501 pts Span 20.0 MHz CF 711.0 MH2 501 pts Span 20.0 MHz
arker Marker i
Type | Ref | Trc | X-value |__Y-value | Function | Function Result || ||Tepel Ref | Tec| Xvalue l Lovolue | Function | Function Result |
M1 1 706.08 MHz ~11.79 dBm M 1 080, MH: =12,75 B
T1 1 706.5289 MHz 8.96 dBm | Oce Bw. 8.042115768 MHz oL 1 70.5299.MH: L 9.87.dbm Occ By £.942115766 Nz
T2 1] 715.4711 Mz 10.69 dém L AT T 8.3¢ e
pil M1l 1 9.84 MHz -0.72 dB :

] em—, ] T

Page 138 of 196




