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

Serial Number: | 1WP8 Test Date: | 2023/1/7~2023/1/17
Test Site: | RF Test Mode: | Transmitting
Tester: | Rinka Li Test Result: | Pass
Environmental Conditions:
i Relative .
Temperature: | ., 4 937 Humidity: | 45~55 ATM Pressure: | 101 4-101.6
(€) %) (kPa)
Test Equipment List and Details:
A Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSv40 101474 2022/7/15 2023/7/14
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
YINSAIGE Coaxial Cable S5S402 SJ0100002 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Power Splitter 1515 RA914 Each time N/A
R&S Wideband Radio CMW500 149218 2022/7/15 | 2023/7/14
Communication Tester
BACL TEMP&HUMI Test BTH-150-40 30174 2022/4/6 2023/4/5
Chamber
UNI-T Multimeter UT39A+ C210582554 2022/9/30 2023/9/29
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).

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;827.50(h)(2)

RF Output Power:

Test Resource Conducted Average Output Power(dBm) Maximum o
] - - EIRP Limit
BandWIdt.h & Block & RB Lowest Middle H|ghest EIRP (dBm)
Modulation offset Channel Channel Channel (dBm)
RB1#0 20.06 19.78 19.4
RB1#13 20.2 19.8 19.54
RB1#24 20.1 19.69 19.46
5MHz QPSK 19.7 33
RB15#0 19.12 18.8 185
RB15#10 19.18 18.81 18.49
RB25#0 19.12 18.78 18.48
RB1#0 19.44 18.87 18.29
RB1#13 19.56 18.89 18.39
5MHz 160AM RB1#24 19.36 18.81 18.31 19.06 33
RB15#0 18.11 17.85 17.58
RB15#10 18.16 17.84 17.52
RB25#0 18.14 17.88 17.57
RB1#0 20.15 19.86 19.51
RB1#25 20.31 19.89 19.66
RB1#49 20.14 19.69 195
10MHz QPSK 19.81 33
RB25#0 19.15 18.9 18.6
RB25#25 19.22 18.81 18.59
RB50#0 19.18 18.88 18.58
RB1#0 19.18 19.48 18.64
RB1#25 19.36 19.54 18.76
10MHz 16QAM RB1#49 19.18 19.31 18.71 19.04 33
RB25#0 18.29 17.98 17.63
RB25#25 18.33 17.93 17.65
RB50#0 18.25 17.9 17.6
RB1#0 20.06 19.75 19.46
RB1#38 20.2 19.83 19.55
RB1#74 19.97 19.53 19.42
15MHz QPSK 19.7 33
RB36#0 19.11 18.88 18.52
RB36#39 19.15 18.77 18.56
RB75#0 19.16 18.84 18.52
RB1#0 19.53 19.45 18.6
RB1#38 19.59 19.44 18.64
15MHz 160AM RB1#74 19.41 19.19 18.57 19.09 33
RB36#0 18.11 17.9 17.56
RB36#39 18.16 17.77 17.53
RB75#0 18.15 17.83 17.53
20MHz QPSK RB1#0 19.82 19.71 19.38 19.78 33
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RB1#50 20.28 19.93 19.7
RB1#99 19.8 19.44 19.3
RB50#0 19.04 18.85 18.57
RB50#50 19.13 18.71 18.5
RB100#0 19.08 18.79 18.52
RB1#0 19.48 19.02 18.57
RB1#50 19.88 19.26 18.95
20MHz 160AM RB1#99 19.41 18.71 18.49 1938 33
RB50#0 18.06 17.87 17.58
RB50#50 18.12 17.71 17.5
RB100#0 18.13 17.8 17.52
Note: EIRP=Conducted Power(dBm) - Lc(dB) + Gr(dBi)
\ Result: Pass
Peak-to-average Ratio(PAR)
Test Resource Peak-to-average Ratio(dB) it
Bandwidth & | Block & RB Lowest Middle Highest (dB)
Modulation offset Channel Channel Channel
RB1#0 3.77 4.84 4.55 13
20MHz QPSK RB100#0 4.09 3.83 4.09 13
20MHz RB1#0 4.67 6.26 5.39 13
16QAM RB100#0 5.71 5.62 5.83 13
Result: Pass
FCC 8.1049, 87.53:0ccupied Bandwidth
99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MHz)
Mode 1  channel | Middle High Low Middle High
channel Channel Channel Channel Channel
5MHz QPSK 4.51 4.49 4.53 4.94 4.94 4.96
5MHz 16QAM 4.53 4.53 4.49 4.94 4.94 4.94
10MHz QPSK 8.94 8.94 8.94 9.6 9.6 9.68
10MHz 16QAM 8.94 8.94 8.94 9.68 9.68 9.52
15MHz QPSK 13.47 13.47 13.47 14.82 14.7 14.82
15MHz 16QAM 13.47 13.47 13.53 14.76 14.64 14.94
20MHz QPSK 17.96 17.96 17.96 19.28 19.36 19.52
20MHz 16QAM 17.96 17.96 17.96 19.36 19.68 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
Lower Edge Upper Edge
Test Item Tem(;?’ecr; ture \/((3}:)338 (MHz) ’ p(F:\/I Hz)g
Result Limit Result Limit
-30 3.85 2500.374 2500.00 2569.632 2570
-20 3.85 2500.370 2500.00 2569.631 2570
-10 3.85 2500.366 2500.00 2569.631 2570
Frequency 0 3.85 2500.363 2500.00 2569.631 2570
Stability vs. 10 3.85 2500.360 2500.00 2569.627 2570
Temperature 20 3.85 2500.358 2500.00 2569.622 2570
30 3.85 2500.356 2500.00 2569.619 2570
40 3.85 2500.351 2500.00 2569.618 2570
50 3.85 2500.346 2500.00 2569.615 2570
Frequency 20 3.4 2500.361 2500.00 2569.624 2570
Stability vs.
Voltage 20 4.4 2500.356 2500.00 2569.620 2570
Result: Pass

Test Mode: 20M 16QAM | Test Channel: Lowest for Lower Edge,Highest for Upper Edge

Lower Edge Upper Edge

Test Item Tem(pigr;l ture V((\)}tDig)]e (MHz) ’ p(F:\/'HZ) ’
Result Limit Result Limit
-30 3.85 2500.364 2500.00 2569.635 2570
-20 3.85 2500.363 2500.00 2569.633 2570
-10 3.85 2500.362 2500.00 2569.628 2570
Frequency 0 3.85 2500.362 2500.00 2569.626 2570
Stability vs. 10 3.85 2500.359 2500.00 2569.625 2570
Temperature 20 3.85 2500.358 2500.00 2569.622 2570
30 3.85 2500.357 2500.00 2569.618 2570
40 3.85 2500.353 2500.00 2569.614 2570
50 3.85 2500.353 2500.00 2569.610 2570
Frequency 20 3.4 2500.358 2500.00 2569.624 2570

Stability vs.

Voltage 20 4.4 2500.356 2500.00 2569.620 2570
Result: Pass
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Test Plots(Note: The 6.0 dB is the Insertion loss of the RF cable, Power Splitter and DC Block, which was offset
into the Spectrum Analyzer):
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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,
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- & a»
Spectrum V] Spectrum i
Ref Level 30.00 dBm  Offset 6.00 dB & RBW 300 kHz Ref Level 30,00 dém _ Offset 6.00 d6 & RBW 300 kiz
o att 35de @ SWT  35ms @ VBW 1 MHz Mode Sweep e "35d @ SWT 35ms e VBW 1MH: Mode Sweep
SGL Count 50/50 SGL Count 50/50
(@ 1rm AvgPwr (@ 1Rm AvgPwr
ML 30.67 dBm| M 39.73 dbm|
2.5000000 GHZ| 2.5700000 GHz|
20d % 3 2
10 df 10
0 0 .
[ L ‘
-10 e T 1 -10 e !s
D1 -13.000 drr f } b1 -13.000 dem t
16QAM || | il |
20MHz [} = : il k
; \ X
40 d —— 40 =l
[ — —_
SRS —
-50 dBm— =" et =i ]
4 50
CF 2.5 GHz 501 pts Span 40.0 MHz | |[\CF2.57 GHz 20Lpts Sl
P Marker
= = Functi Function Result
Type | Ref | Trc | X-value | Y-value | Function | Function Result | T‘";‘;I rerl Trcll % ““,"’57 e ! Y,;';'.,";dm L runction_| nction fesy !
M1 1 2.5 Gz ~40.67 dém + — - T )
(]
QNN L JU
l )| - .
- . Date: 7.02N.202

Page 133 of 177




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR221263896-00E

4.10 Antenna Port Test Data and Results for LTE Band 38

Serial Number: | 1WP8 Test Date: | 2023/1/7~2023/1/17
Test Site: | RF Test Mode: | Transmitting
Tester: | Rinka Li Test Result: | Pass
Environmental Conditions:
i Relative .
Temperature: | ., 4 937 Humidity: | 45~55 ATM Pressure: | 101 4-101.6
(€) %) (kPa)
Test Equipment List and Details:
A Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSv40 101474 2022/7/15 2023/7/14
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
YINSAIGE Coaxial Cable S5S402 SJ0100002 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Power Splitter 1515 RA914 Each time N/A
R&S Wideband Radio CMW500 149218 2022/7/15 | 2023/7/14
Communication Tester
BACL TEMP&HUMI Test BTH-150-40 30174 2022/4/6 2023/4/5
Chamber
UNI-T Multimeter UT39A+ C210582554 2022/9/30 2023/9/29
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).

Test Frequency For Each Mode:

. Lowest Middle Highest
Operation
Bandwidth Frequency | Frequency | Frequency
(MHz) (MHz) (MHz)
5MHz 25725 2595 2617.5
10MHz 2575 2595 2615
15MHz 25775 2595 2612.5
20MHz 2580 2595 2610
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Test Data:

FCC®.1046;827.50(h)(2)

RF Output Power:

Test Resource Conducted Average Output Power(dBm) Maximum o
) - - EIRP Limit
BandWIdt.h & Block & RB Lowest Middle H|ghe5t EIRP (dBm)
Modulation offset Channel Channel Channel (dBm)
RB1#0 21.74 21.83 22.09
RB1#13 21.84 21.99 22.24
RB1#24 21.73 21.86 22.15
5MHz QPSK 21.74 33
RB15#0 20.75 20.93 21.19
RB15#10 20.76 20.97 21.18
RB25#0 20.78 20.93 21.17
RB1#0 20.95 20.87 21.13
RB1#13 21.06 21 21.28
5MHz 160AM RB1#24 21.01 20.9 21.19 20.78 33
RB15#0 19.77 19.86 20.2
RB15#10 19.78 19.84 20.2
RB25#0 19.76 19.94 20.21
RB1#0 21.83 21.97 22.09
RB1#25 22.12 22.29 22.44
RB1#49 21.81 22.05 22.21
10MHz QPSK 21.94 33
RB25#0 20.84 20.99 21.21
RB25#25 20.84 21.02 21.24
RB50#0 20.84 20.98 21.19
RB1#0 20.73 21.05 21.28
RB1#25 21 21.36 21.64
10MHz 16QAM RB1#49 20.75 21.15 21.4 2114 33
RB25#0 19.86 20.03 20.2
RB25#25 19.87 20.06 20.21
RB50#0 19.84 20.01 20.18
RB1#0 21.75 21.8 21.99
RB1#38 21.86 21.97 22.19
RB1#74 21.78 21.92 22.14
15MHz QPSK 21.69 33
RB36#0 20.82 20.94 21.16
RB36#39 20.88 21.04 21.22
RB75#0 20.84 21.02 21.2
RB1#0 20.96 20.99 20.93
RB1#38 21.05 21.18 21.12
15MHz 160AM RB1#74 20.96 21.08 21.07 20.68 33
RB36#0 19.85 19.92 20.07
RB36#39 19.89 20.01 20.1
RB75#0 19.86 19.93 20.12
20MHz QPSK RB1#0 21.59 21.6 21.82 21.9 33
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RB1#50 22.09 22.19 224
RB1#99 21.63 21.75 22.02
RB50#0 20.76 20.89 21.04
RB50#50 20.84 20.94 21.09
RB100#0 20.8 20.95 21.06
RB1#0 20.63 20.61 21.01
RB1#50 21.16 21.2 21.61
20MHZ 160AM RB1#99 20.74 20.74 21.21 2111 33
RB50#0 19.74 19.92 20.05
RB50#50 19.81 19.99 20.05
RB100#0 19.78 19.92 20.07
Note: EIRP=Conducted Power(dBm) - Lc(dB) + Gr(dBi)
\ Result: Pass
Peak-to-average Ratio(PAR)
Test Resolirce Peak-to-average Ratio(dB) Limi
Bandwidth & | Block & RB | Lowest | Middle | Highest (('g;t
Modulation offset Channel Channel Channel
RB1#0 8.49 8.61 8.52 13
20MHz QPSK RB100#0 8.38 8.55 8.46 13
20MHz RB1#0 8.46 8.62 8.55 13
16QAM RB100#0 8.33 8.49 9.65 13
Result: Pass

FCC 8.1049, 87.53:0ccupied Bandwidth

99% Occupied Bandwidth

26 dB Occupied Bandwidth

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

5MHz QPSK 451 4.49 4.49 4.98 5.1 4.96
5MHz 16QAM 4.49 451 451 4.96 4.94 5.02
10MHz QPSK 8.94 8.94 8.94 9.68 9.76 9.68
10MHz 16QAM 8.94 8.94 8.94 9.52 10.08 9.52
15MHz QPSK 13.53 13.47 13.47 15.36 15.18 15.6
15MHz 16QAM 13.53 13.53 13.53 16.08 15.78 16.44
20MHz QPSK 17.96 17.96 17.88 19.6 19.68 20.08
20MHz 16QAM 17.96 17.96 17.88 19.68 20.4 19.52

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

Temperature Voltage Lower Edge Upper Edge

Test Item (<) (Voo (MHz) _ (MHz) _

Result Limit Result Limit

-30 3.85 2570.4075 2570.00 2619.6958 2620

-20 3.85 2570.4071 2570.00 2619.6954 2620

-10 3.85 2570.4069 2570.00 2619.6952 2620

Frequency 0 3.85 2570.4064 2570.00 2619.6948 2620

Stability vs. 10 3.85 2570.4061 2570.00 2619.6944 2620

Temperature 20 3.85 2570.4058 2570.00 2619.6942 2620

30 3.85 2570.4057 2570.00 2619.6937 2620

40 3.85 2570.4056 2570.00 2619.6937 2620

50 3.85 2570.4052 2570.00 2619.6933 2620

Frequency 20 3.4 2570.4059 2570.00 2619.6944 2620
Stability vs.

Voltage 20 4.4 2570.4056 2570.00 2619.6942 2620

Result: Pass

Test Mode: 20M 16QAM | Test Channel: Lowest for Lower Edge,Highest for Upper Edge

Lower Edge Upper Edge

Test Item Tem(pnecr)a ture V((:}Eacg;e (MHz) ’ p(Fl)\/I HZ)g
Result Limit Result Limit
-30 3.85 2570.4070 2570.00 2619.6948 2620
-20 3.85 2570.4068 2570.00 2619.6946 2620
-10 3.85 2570.4064 2570.00 2619.6945 2620
Frequency 0 3.85 2570.4063 2570.00 2619.6944 2620
Stability vs. 10 3.85 2570.4060 2570.00 2619.6943 2620
Temperature 20 3.85 2570.4058 2570.00 2619.6942 2620
30 3.85 2570.4055 2570.00 2619.6940 2620
40 3.85 2570.4051 2570.00 2619.6939 2620
50 3.85 2570.4047 2570.00 2619.6938 2620
Frequency 20 3.4 2570.4060 2570.00 2619.6943 2620

Stability vs.

Voltage 20 4.4 2570.4053 2570.00 2619.6940 2620
Result: Pass
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Test Plots(Note: The 6.0 dB is the Insertion loss of the RF cable, Power Splitter and DC Block, which was offset
into the Spectrum Analyzer):
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10.JAN.2023 00
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Occupied Bandwidth

( C=3 [_]
Spectrum v Spectrum i3
RefLevel 30.00 d8m  Offset 6.00 d8 & RBW 300 kHz Ref Level 30,00 dBm  Offset 6.00 db @ RBW 300 kHz
o att 35d8_ SWT 1ms @ VBW 1MHz Mode Sweep Att 35d8_ SWT 1ms @ VBW _1MHz _Mode Swesp
(@ 17k Max (@ 17k Max
| MI1] ~11.96 dBm| Ml 12.61 dbm|
- 2.5697600 GHZ| 2 2.5701200 GHZ]
[R— T Oce Bw 2934132 MHZ| | Occ Bw 13.532934132 MH2|
PR ke 1 B~ -0.14 dB)| T D1 12,900 dBm—T 7= ey VA B B e — s -0.18 d|
15.3600 MHz ( X 16.0800 MHZ|
od [ /
-10 { -10 d ~L \\ e
e =2 100 d8 7
20 df g aiv) -20 df _— il [ g, Ay
o
Ay "”WW
30 df 30
Lowest ||., a
S0 50
60 -60
CF 2.5775 GHz 501 pts Span 30.0 MHz CF 2.5775 GHz 501 pts Span 30.0 MHz
arker ‘Marker
Type | Ref | Trc | X-value |___v¥-value | Function | Function Result | | Type | Ref | Trc| X-value | Y-value | Function | Function Result |
M1 1 2.56976 GHz -11.96 dém M1 2.57012 GHz -12.81 dém
T 1 2.5707335 GHz .16 dBm Occ Bw 13.532934132 MHz T1 1] 2.5707335 GHz 7.67 dbm Oce Bw 13.532934132 MHz
T2 1 2.5842665 GHz 8.98 dém T2 1 2.5842665 GHz | 8.59 dBm
D1 M1 1 15.36 MHz | -0.14 dB | D1 M1 1 16.08 MHz -0.18 d8
) T W L X ) T e
Dat ).JAN.202 Date: 10.JAN.2023 7
Spectrum Z| |[spectrum ) [
Ref Level 30.00 dBm _ Offset 6.00 db @ RBW 300 kz Ref Level 30,00 dém  Offset 6.00 db e RBW 300 kHz
o Att 35d8 SWT 1ms @ VBW 1 MHz  Mode Swesp o Att 35d8_ SWT 1ms @ VBW _1MHz _Mode Swesp
[0 1Pk Max [0 1Pk Max
mi[1] -12.27 dBm| mi[1] 13.42 dBm)|
- 2.5876800 GHz =3 2.5867800 GHZ]
| } Occ Bw 13.473053892 MHz Oce Bw 13.532934132 MHZ]
W D1 13.350 dB 3 e AT A -0.30 dB)| o 51 12.360 DAL= .07 dB|
/ \\ 15.1800 MHz| A/\.\’K 15.7800 MH2|
od [
" \ E
-10 di i -10 i
D2 -12.650 d D2 -13.6 -
204 el WWMA A WWh
T VR i “'NVWIJWN\Nl
. -30 di
Middle | {... »
sod 50
50 -60 d
CF 2.595 GHz 501 pts Span 30.0 MHz CF 2.595 GHz 501 pts Span 30.0 MHz
Marker Varker ]
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value |___Y-value | Function | Function Result |
ML 1 2.58768 GHz | -12.27 dBm [~ M1 1 2.58678 GHz ~13.42 dém
1 1 2.5882934 GHz 9.12 dBm Occ 8w 13.473053892 MHz T1 1 2.5682335 GHz | 7.87 dem | Oce 8w 13.532934132 MHz
T2 1 2.6017665 GHz 9.50 dBm T2 1 2.6017665 GHz | 9.20 dém |
D1 15.18 MHz -0.30 dé D1 M1l 1 15.78 MHz -0.07 dB
( ) — aannni) w8 ( ;4 ] o wa
Date: 10 o Date: 10.JAN.2023 00:
bud|[ e =
Ref Level 30.00 dBm  Offset 6.00 dB w RBW 300 kHz
o Ak iz e e Tl S Swas Ref Level 30,00 dém  Offset 6.00 db e RBW 300 kHz
P lo_att 35dB SWT 1ms @ VBW _1MHz _Mode Swesp
(@ 17k Max
= - [0 17k Max
I L2 7((]1:;‘“/[]“;:‘:“ M1l 12.96 dBm|
20 d i W conmonrareina s || POREY 2.6047600 GHz|
Qoenv “-"””"’J"," ;‘:; oce Bw 13.532934132 MHZ]
a v = Sagavan i St 01 13.120 dBm g
10 T e 0.19 dp|
/ K 15.6000 MHz| |10 Y 16.4400 MHz|
0 ° /
g o b \
10 D2 -12.340 M8 = -10 -
20 dl PO, gV Ay,
e ae v k= e ] R e g T
. -30 df -30d
Highest |[.... 40
50 di -50 df
60 -60 d
CF 2.6125 GHz 501 pts Span 30.0 MHz CF 2.6125 GHz S01pts Span 30.0 MHz ]
arker [Marker 1
Type | Ref [ Trc| TR | Y-value | Function | Function Resalt || || Type | Ref | Tre| X-value |___¥-value | Function | Function Result |
e FATET e e | 1 2.60476 GHz ~12.96 dbm
T1 1 5.6057934 GHz | 3.25 dbm | Oce Bw. 13.473053892 MHz Tl 1 2.8057395 GHz 330801} Occ Bw. | 13.532034132 Mz
7 - T2 1 2.6192665 GHz 8.26 dBm
2 1] 2.6192665 GHz 8.07 dBm | T el T
pil M1 1 15.6 MHz 1.58 dB . —
T | )| ] [
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