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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

Mode
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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 | oo 2080020-RF-S1 Test Date: | 2022/08/22~2022/08/30
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Rinka Li Test Result: | Pass
Environmental Conditions:
i Relative .
Temperature: | ;¢ Humidity: | 54 ATM Pressure: | 54 3
(€) 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
zhuoxiang Coaxial Cable SMA-178 211003 Each time N/A
Mini-Circuits DC Block SS402 $J0100003 Each time N/A
Wideband Radio
R&S Communication Tester CMW500 149218 2022-07-15 | 2023-07-14
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
Weinschel Power splitter 1515 RA915 2022-08-07 | 2023-08-06

* 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(dGsil)n: 119 Cable(la%s)s: 03
Operation Voltage(Voc):
Lowest: ‘ 3.5 ‘ Normal: \ 3.85 Highest: \ 4.4
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Bandwidth Frequency Frequency Frequency
(MHz) (MHz) (MHz)
1.4MHz 1710.7 17325 1754.3
3MHz 17115 17325 17535
5MHz 1712.5 17325 17525
10MHz 1715 17325 1750
15MHz 17175 17325 17475
20MHz 1720 17325 1745
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Test Data:

FCC&.1046,827.50(d)(4)

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 22.69 22.40 22.60
RB1#3 22.70 22.45 22.69
RB1#5 22.77 22.38 22.64
1AMz QPSK RB3#0 22.61 22.66 2251 23.66 30
RB3#3 22.61 22.65 22.57
RB6#0 21.60 21.46 21.49
RB1#0 22.12 21.33 22.50
RB1#3 22.21 21.29 22.53
L4MHz 160AM RB1#5 22.15 21.36 2251 23.42 30
RB3#0 21.80 21.68 21.73
RB3#3 21.83 21.65 21.81
RB6#0 20.96 20.85 20.75
RB1#0 22.69 22.40 22.42
RB1#8 22.67 22.50 22.44
RB1#14 22.58 22.50 22.38
3MHz QPSK RB6#0 21.71 21.65 21.55 23.58 30
RB6#9 21.65 21.54 21.51
RB15#0 21.54 21.59 21.56
RB1#0 22.43 21.36 21.55
RB1#8 22.40 21.31 21.64
3MHz 160AM RB1#14 22.42 21.33 21.59 93,32 30
RB6#0 20.78 20.84 20.63
RB6#9 20.86 20.85 20.59
RB15#0 20.77 20.72 20.66
RB1#0 22.74 22.60 22.52
RB1#13 22.58 22.52 22.53
RB1#24 22.62 22.59 22.56
oMz QPSK RB15#0 21.59 21.62 21.54 23.63 30
RB15#10 21.60 21.50 21.59
RB25#0 21.60 21.48 21.58
RB1#0 21.86 21.20 20.73
RB1#13 21.81 21.24 20.78
5MHz 160AM RB1#24 21.77 21.34 20.75 29 75 30
RB15#0 20.57 20.76 20.73
RB15#10 20.64 20.69 20.71
RB25#0 20.76 20.57 20.77
RB1#0 22.68 22.53 22.45
10MFiz QPSK RB1#25 22.63 22.49 22.48 23.51 30
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RB1#49 22.66 22.60 22.51
RB25#0 21.56 21.44 21.44
RB25#25 21.54 21.52 21.54
RB50#0 21.57 21.54 21.49
RB1#0 21.80 21.07 21.88
RB1#25 21.74 21.05 21.81
10MHz 160AM RB1#49 21.72 21.06 21.85 2977 30
RB25#0 20.78 20.85 20.72
RB25#25 20.77 20.84 20.72
RB50#0 20.72 20.68 20.63
RB1#0 22.68 22.43 22.47
RB1#38 22.61 22.47 22.57
15MHz OPSK RB1#74 22.72 22.49 22.59 23,61 30
RB36#0 21.44 21.58 21.49
RB36#39 21.49 21.60 21.63
RB75#0 21.63 21.40 21.61
RB1#0 21.85 21.93 21.90
RB1#38 21.73 21.87 21.87
15MHz 160AM RB1#74 21.77 22.03 21.95 29 92 30
RB36#0 20.74 20.65 20.71
RB36#39 20.77 20.67 20.80
RB75#0 20.68 20.72 20.77
RB1#0 22.77 22.55 22.76
RB1#50 22.74 22.55 22.74
RB1#99 22.73 22.61 22.73
20Nz QPSKC RBS50#0 2151 21.65 21.55 23.66 30
RB50#50 21.54 21.59 21.58
RB100#0 21.57 21.49 21.54
RB1#0 21.7 22.38 21.21
RB1#50 21.66 22.27 21.19
20MHz 16QAM RB1#99 21.67 22.38 21.22 93,97 30
RBS50#0 20.66 20.68 20.72
RB50#50 20.62 20.66 20.74
RB100#0 20.72 20.77 20.6

Note:
EIRP=Conducted Power(dBm) - Cable loss(dB) + Antenna Gain(dBi)
Cable loss is the loss of RF cable form test point to the EUT transmission antenna

Result: Pass
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Peak-to-average Ratio(PAR
Test Resolrce Peak-to-average Ratio(dB) it
Bandwidth & | Block & RB Lowest Middle Hiahest Channel (dB)
Modulation offset Channel Channel g
RB1#0 5.07 4.55 4.64 13
20MHz QPSK 1B 10040 5.42 4.93 5.33 13
20MHz RB1#0 6.55 5.59 5.8 13
16QAM RB100#0 6.29 6.03 6.32 13
Result: Pass
FCC 8.1049, 87.53:0ccupied Bandwidth
99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MHz)
Mode Low Middle High U Middle High
Channel channel Channel Channel Channel
1.4MHz QPSK 1.102 1.102 1.096 1.26 1.26 1.254
1.4MHz
16QAM 1.096 1.102 1.108 1.254 1.248 1.266
3MHz QPSK 2.695 2.695 2.695 3 3 3
3MHz 16QAM 2.695 2.695 2.695 3.012 3.024 3.024
5MHz QPSK 4511 4511 4,531 5 5 5
5MHz 16QAM 4531 4,531 4511 5.04 5 4.98
10MHz QPSK 8.982 8.942 8.982 9.76 9.76 9.8
10MHz 16QAM 8.942 8.942 8.982 9.84 9.84 9.72
15MHz QPSK 13.473 13.533 13.413 15 15.06 14.4
15MHz 16QAM 13.533 13.533 13.593 15.12 15 15
20MHz QPSK 17.964 17.964 18.044 19.36 19.76 19.6
20MHz 16QAM 17.804 17.964 18.044 18.72 19.68 19.76

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.

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.
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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(qeg; ure V((\)}Eacg);e (MHz) ’ p(FI)VI Hz) ’
Result Limit Result Limit
-30 3.85 1710.290 1710.00 1754.805 1755
-20 3.85 1710.247 1710.00 1754.804 1755
-10 3.85 1710.229 1710.00 1754.803 1755
Frequency 0 3.85 1710.203 1710.00 1754.770 1755
Stability vs. 10 3.85 1710.181 1710.00 1754.731 1755
Temperature 20 3.85 1710.138 1710.00 1754.722 1755
30 3.85 1710.121 1710.00 1754.717 1755
40 3.85 1710.114 1710.00 1754.711 1755
50 3.85 1710.100 1710.00 1754.791 1755
Frequency 20 35 1710.081 1710.00 1754.781 1755
Stf,bo':;;é;' > 20 4.4 1710.070 1710.00 1754.749 1755
Result: Pass

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

Test Item Tem(;zgr; ure V((\)}Eige (MHz) ’ p([l)VI Hz) ’
Result Limit Result Limit
-30 3.85 1710.352 1710.00 1754.779 1755
-20 3.85 1710.328 1710.00 1754.744 1755
-10 3.85 1710.296 1710.00 1754.798 1755
Frequency 0 3.85 1710.282 1710.00 1754.761 1755
Stability vs. 10 3.85 1710.251 1710.00 1754.747 1755
Temperature 20 3.85 1710.218 1710.00 1754.722 1755
30 3.85 1710.207 1710.00 1754.788 1755
40 3.85 1710.202 1710.00 1754.764 1755
50 3.85 1710.189 1710.00 1754.750 1755
Frequency 20 35 1710.181 1710.00 1754.746 1755
Stf,bc;:;;é;’ > 20 4.4 1710.162 1710.00 1754.739 1755
Result: Pass
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Test Plots:

Occupied Bandwidth

Channel

1.4MHz Bandwidth QPSK

1.4MHz Bandwidth 16QAM

(=]

Spectrum Spectrum
Ref Level 30.00 dm _ Offset 4.50 d& & RBW 30 khz Ref Level 30,00 dm  Offset 250 08 @ RBW 30 Wiz
o ate SWT _ 1.1ms @ VBW 100kHz Mode Sweep o att 40d8  SWT _ 1.1ms @ VBW 100 kHz _Mode Swesp
[0 19k Max (@ 1Pk Max
m1[1]) -15.84 dBm)| Mi[1] 16.56 dBm)|
- 1.71007000 GHz o 1.71007600 GH|
Oce Bw 1.101796407 MHz| 20 occ Bw 1.095808383 MHz|
-0.02 dB) D1[1] -1.21 d8|
10.dBm—1p = -
D1 9.44 T 1.26000 MHz A0 dAm—;i5; 5,920 dBnY TJ— S e et 1.25400 MHz]
od o
-10 T -10
D2 -16,560 dBm-) &5 \1
20 7 20 = — ’\
30 = X 20 e = B L =
LOWGSt SN Shemnad] |V ~ N
-40 -0
S0 50
s0d -60 o
CF 1.7107 GHz, 501 pts Span 3.0 MHz CF 1.7107 GHz 501 pts Span 3.0 MHz
Marker Marker |
| Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1.71007 Gz ~15.84 dBm M1 1 1.710076 GHz ~16.56 dém |
T1 1 1.7101491 GHz 2.84 dém Occ Bw 1.101796407 MHz T1 1 1.71015509 GHz | 4.35 dBm Oce Bw 1.095608363 MHz
T2 7 R IETT T .76 dom T2 1 1.7112500 GHz 1.29 dem ‘
T T T T | D1 M1 1 1.254 MHz -1.21 dB
— - T —
il Measuring... : L J St
Spectrum k2l ]
psf : o o Spectrum “5‘
Ref Level 30,00 dbm Set 4.50 0B w RBW 30 kHz
Loa% WH G Al eEh h BEs S Ref Level 30,00 d6m _ Offset 4.50 0B @ RBW 30 kHz
P o att 5008 SWT_ 1.1ms @ VBW 100 kHz _ Mode Sweep
(@ 1Pk Max
Mil1] o anm] |fe e
; L] 13.19 dbm)|
"73‘437“"“ K 1.73187600 GHz|
Occ 8w 1101796407 vtz occ Bw 1.101796407 Wiz
- = x . -~ —D1[1] -0.69 dB|
7 by 1.26000 Mz 7 ==l Tat0 b
0 - \k o 4
104 0 " -
880 dBr i
204 / 20 il
.y N
. adomali=r""" s s WAy
Middle ||., -
s0d 50
60 d -60 o
P TI] 501 pts Spon 3.0 iz | [(SE 17325 rz 501 pts Span 3.0 MHz
oo Marker ]
Type | Ref | Trc | X-value |__Y-value | Function | Function Result I| T""’;l Rof | Trc | Xuale 1 ovale | _Function | Luwtion el |
b1 1 173107 GHx -14.94 dbm | : 17819491 Chs 3;7 dem Oce B 1.101795407 MH ‘
T1 1 1.7319491 GHz 5.80 dBm Oce Bw 1.101796407 MHz 2 87 om o bw : ° 2
A 1.7330500 GHz 4.40 dém
T2 1 1.7330509 GHz 4.67 dém Al e M e
D1 1 1,26 MHz 1.28 dB - -
M it
T L L T
o
Spectrum
pef 1 off: a W —1 | specinimi ¥
Ref Level 3000 dbm Set 4.50 0B w RBW 30 kHz
L% WCH S Al et iaadis s Swee Ref Level 30,00 d6m _ Offset 4.50 0B @ RBW 30 kHz
P o att 5008 SWT_ 1.1ms @ VBW 100 kHz _ Mode Sweep
@ 1Pk Max
= (@ 1Pk Max
I L i 7r1nl"7)'rbn/ndcu:; ‘ Ml 14.61 dbm|
75367600 G
20 di 5 s 2 1.75367000 GHz|
gffﬁ"’ ‘-““"UW:’*;;‘:; = oce Bw 1107784431 MHz
—D1 11.730 s D11] 0.84 dp)
. f l’Lh‘\i 1.25400 MHz| | JTO@BR— 01 11470 = % = ""’"\ 1.26600 MHz
g | ; /
-10 dBm . -10
D2 -14,270 dBm B‘ 14.530 dénr ]
20d %
7 i “ i
30 d A el - 30 dBp— A
. - o -2 o
Highest (I || i
40d 40
50 d 50
.60 d 60 o
CF 1.7543 GHz 501 pts Span 3.0 MHz CF 1.7543 GHz 501 pts Span 3.0 MHz
e Marker ]
Type | Ref | Trc | X-value | Y-value | Function | Function Result I| T‘"::ll Rof | Trc | Xovale 1 ovalue | Function | Luwtion el |
M1 1 1.753676 Ghz | -13.52 dem h Ttsresrars e Oce B T |
T1 1 1.7537491 GHz 6.27 dBm Oce Bw 1.095808383 MHz 2 =54 g8m o by : 2 ‘
s 3 T o z 1.75485589 GHz 3.42 dém
: 2 : 1 1.266 MHz 0.84 dB |
pil M1 1 1.254 MHz -1.02 dB PTTTTT X S
Measuring.. L TR 142008

Page 81 of 160




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22080020-00D
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Occupied Bandwidth
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Occupied Bandwidth

Channel 10MHz Bandwidth QPSK 10MHz Bandwidth 16QAM
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