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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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4.6 Antenna Port Test Data and Results for LTE Band 4

Serial | p220050079-RF-S1 Test Date: | 2022/7/2~2022/7/11
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Ted Min Test Result: | Pass
Environmental Conditions:
) Relative .
Temperature: |, 4 3 548 Humidity: | 49~52 ATM Pressure: | 4 _100.2
(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
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
E-Microwave Two-way Spliter ODP-1-6 OE0120176 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
YINSAIGE Coaxial Cable SS402 SJ0100003 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 4A:

Antenna Gain Path Loss
(@i | 1 Le | 0
: (dB):

Operation Voltage(Voc):

Lowest: | 342 | Normal: | 3.8 Highest: | 4.18
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 1711.5 1732.5 1753.5
SMHz 1712.5 1732.5 1752.5
10MHz 1715 1732.5 1750
15MHz 1717.5 1732.5 1747.5
20MHz 1720 1732.5 1745
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Test Data:
FCC§2.1046;§ 27.50(d)(4)
RF Output Power:
Test. Resource Conducted Average Output Power(dBm) Maximum o
Bandwidth : ] EIRP Limit
& Block & RB Lowest Middle Highest EIRP (dBm)
Modulation offset Channel Channel Channel (dBm)
RBI1#0 22.02 21.8 2191
RBI#3 22.03 21.88 21.93
1AMz QPSK RBI#5 22.11 21.86 22.07 20.96 30
RB3#0 21.99 21.69 22.02
RB3#3 22.1 21.66 21.81
RB6#0 21.73 21.47 21.71
RB1#0 21.89 21.48 21.78
RBI#3 21.92 21.58 21.86
| 4MHz 16QAM RBI#5 21.94 21.63 21.75 20.79 30
RB3#0 21.81 21.51 21.76
RB3#3 21.8 21.63 21.73
RB6#0 21.48 21.11 21.36
RBI1#0 22.04 21.95 21.9
RBI#8 22.13 22.07 21.87
3MHz QPSK RB1#14 22.17 22.13 22.01 21.02 30
RB6#0 22.13 21.99 21.97
RB6#9 22.15 22.09 22.07
RBI15#0 21.91 21.64 21.59
RBI1#0 21.86 21.74 21.78
RB1#8 21.94 21.38 21.58
3MHz 160AM RBI1#14 21.95 21.52 21.62 20.89 30
RB6#0 22.03 21.32 21.56
RB6#9 22.04 214 21.59
RBI15#0 21.83 20.93 21.32
RB1#0 21.87 21.79 21.75
RBI#13 21.99 21.86 21.75
RB1#24 21.94 21.83 21.75
SMHz QPSK RBI15#0 22.1 21.92 21.59 20.95 30
RBI15#10 22.02 21.68 21.67
RB25#0 21.69 21.4 21.29
RBI1#0 21.62 21.48 21.42
RBI1#13 21.72 21.51 21.48
SMHz 160AM RB1#24 21.89 21.68 21.72 20.74 30
RBI15#0 21.85 21.66 21.59
RBI15#10 21.88 21.69 21.6
RB25#0 21.63 21.37 21.35
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RB1#0 21.92 21.86 21.85
RB1#25 21.91 21.9 21.9
10MHz OPSK RB1#49 22.08 22.01 21.93 20.93 30
RB25#0 21.95 21.91 21.83
RB25#25 21.97 21.95 21.93
RB50#0 21.48 21.39 21.35
RB1#0 21.57 21.44 21.35
RB1#25 21.91 21.81 21.61
10MHz 16QAM RB1#49 21.92 21.9 21.64 20.77 30
RB25#0 21.91 21.77 21.54
RB25#25 21.81 21.79 21.58
RBS50#0 21.64 21.53 21.19
RB1#0 21.84 22.04 21.83
RB1#38 21.9 22.18 21.88
15MEz GPSK RBI1#74 22.01 22.32 21.89 2117 30
RB36#0 21.82 22.17 21.75
RB36#39 21.83 22.12 21.84
RB75#0 21.52 21.99 21.41
RB1#0 21.61 22.03 21.51
RB1#38 21.72 22.12 21.66
15MHz 16QAM RB1#74 21.72 22.13 21.61 20.98 30
RB36#0 21.68 22.02 21.55
RB36#39 21.63 21.96 21.63
RB75#0 21.36 21.86 21.29
RB1#0 22 21.95 21.82
RB1#50 22.28 22.06 21.99
20MHz QPSK RB1#99 22.36 21.12 22.11 2191 30
RB50#0 21.94 21.87 21.85
RB50#50 21.94 21.84 21.86
RB100#0 21.67 21.63 21.57
RBI1#0 21.65 21.73 21.73
RB1#50 21.67 21.8 21.86
20MHz 160AM RB1#99 21.77 21.76 21.91 20.76 30
RB50#0 21.58 21.59 21.85
RB50#50 21.6 21.71 21.9
RB100#0 21.2 21.38 21.51

Note: EIRP=Conducted Power(dBm) - Cable loss(dB) + Antenna Gain(dBi)

| Result: Pass
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Peak-to-average Ratio(PAR)
Test R Peak-to-average Ratio(dB)
Bandwidth esouree Limit
& Block & RB Lowest Middle Highest (dB)
. offset Channel Channel Channel
Modulation
20MHz RB1#0 3.12 3.24 3.41 13
QPSK RB100#0 5.06 5.19 5.26 13
20MHz RBI1#0 4.18 435 4.11 13
16QAM RB100#0 6.36 6.19 6.27 13
Result: Pass
FCC §2.1049, §27.53:Occupied Bandwidth
99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MHz)
Mode Low Middle High Low Middle High
Channel channel Channel Channel Channel Channel
1.4MHz QPSK 1.096 1.096 1.108 1.296 1.32 1.314
1.4MHz
16QAM 1.096 1.09 1.102 1.326 1.284 1.308
3MHz QPSK 2.683 2.683 2.683 2.88 2.88 2.892
3MHz 16QAM 2.683 2.683 2.683 2.892 2.88 2.88
5MHz QPSK 4511 4511 4.491 4.98 5.32 4.94
5MHz 16QAM 4.491 4511 4511 5.06 5.5 4.98
10MHz QPSK 8.942 8.942 8.942 9.64 9.64 9.72
10MHz
16QAM 8.942 8.942 8.942 9.6 9.64 9.64
15MHz QPSK 13.473 13.413 13.533 14.82 14.58 14.76
15MHz
16QAM 13.473 13.533 13.533 14.7 14.7 14.76
20MHz QPSK 17.964 17.884 18.044 19.36 19.2 19.52
20MHz
16QAM 17.964 17.884 17.884 19.28 19.36 19.36
Note: The test plots please refer to the Plots of Occupied Bandwidth
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.
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FCC §2.1055, §27.54: Frequency Stability

Test Mode: | 20M QPSK Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Lower Edge Upper Edge
Test Item Temgér;l ture Vg}]t)ac%e (MHz) : p(I;VIHZ) :
Result Limit Result Limit
-30 3.8 1710.276 1710.00 1754.770 1755
-20 3.8 1710.332 1710.00 1754.721 1755
-10 3.8 1710.219 1710.00 1754.814 1755
Frequency 0 3.8 1710.323 1710.00 1754.769 1755
Stability vs. 10 3.8 1710.286 1710.00 1754.672 1755
Temperature 20 3.8 1710.226 1710.00 1754.828 1755
30 3.8 1710.283 1710.00 1754.684 1755
40 3.8 1710.323 1710.00 1754.739 1755
50 3.8 1710.308 1710.00 1754.647 1755
Frequency 20 3.42 1710.277 1710.00 1754.759 1755
Stability vs.
Voltage 20 4.18 1710.201 1710.00 1754.783 1755
Result: Pass
Test Mode: | 20M 16QAM | Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Lower Edge Upper Edge
Test Item Tem(rzér)a ture V(c\%ege (MHz) : p(I;V[HZ) :
Result Limit Result Limit
-30 3.8 1710.338 1710.00 1754.663 1755
-20 3.8 1710.328 1710.00 1754.623 1755
-10 3.8 1710.362 1710.00 1754.693 1755
Frequency 0 3.8 1710.390 1710.00 1754.757 1755
Stability vs. 10 3.8 1710.305 1710.00 1754.787 1755
Temperature 20 3.8 1710.329 1710.00 1754.623 1755
30 3.8 1710.315 1710.00 1754.722 1755
40 3.8 1710.202 1710.00 1754.746 1755
50 3.8 1710.276 1710.00 1754.615 1755
Frequency 20 3.42 1710.288 1710.00 1754.611 1755
Stability vs.
Voltage 20 4.18 1710.298 1710.00 1754.682 1755
Result: Pass
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Test Plots:

Occupied Bandwidth

Channel

1.4MHz Bandwidth QPSK

1.4MHz Bandwidth 16QAM

Lowest

CF 1,7107 GHz

501 pts

Span 3.0 MHz

> [==3
——— S [=
Ref Level 30.00 dém  Offset 7.00 d& w RBW 30 kHz RefLevel 30.00 dbm  Offset 7.00 96 @ RBW 30 iz
|o Att 45de SWT 6234 & VBW 100 kH:  Mode Auto FET ko Att 45 dB SWT 63,3 ps @ VBW 100 kHz  Mode &uto FFT
@ 1Pk Max @ 1Pk Max
MLl 9.74 dBm CRTE] 9.0+ dbm
1.71005200 GH2| 1.71003400 GHz
204 | Oce B 1.005800383 MHz| |20 . 1.095808383 MHz
D1 16.600 = 1 34 dBj s 01 16 - — - 2
B R 11 16,180 JBm S 0.12 dB
T¥ s & Y 1.20600 MHZ| I g 1.32600 MHz
10 g i |\ 10 d
od I od
" %
v 02 -5.400 dBm ] - <10 D2 -9 - =
: / \
B — -20 dBarr T S
VAL el " S A
-30d ey -30 dBmv-
40 dbn -40 der
50 di -50 dBm-
&0 &0 df

CF 1.7107 GHz

501 pts

J

Span 3.0 MHz

pec

=)

(=)

Ref Level 20,00 cBm _ Offset 7.00 d& & RBW 30 kN
o eve yis d‘; Shy 596 VW ii0 kHj s G RefLevel 30,00 dbm  Offset 7.00 b & RBW 30 knz
L — o Att 458 BWT 633 ps @ VBW 100 kHz Mode Auta FET
(@ 1FK Max
(@ 1Pk Max
mir1] 9.52 dBm E3TE0] 9.76 dpm
) . '-I73‘H“’F““f”‘ 1.73185800 GHz
bt L e = ‘)F;_l'i':’“ e el | |20 } Occ Bw 1089820359 MHz
5,830 da T ST A e s 2 : D1 16.220 d ¥ aram) o DLfA)- .30 dB]
o 2 2 1.32000 MHzZ| o 3 ~ A Gl ) 1.28400 MHz
i i f
o i a / \\
\¥
01 M
B} ! -10rd D2 -0.780 dB /' 2t
Middle |f« 1 ’
1 c v Py S N =
; S
e il Rt O || SO A ]
-30 der bl
-40 dBir ~40 dBn-
s0d 50 dem:
-60 df -60
CF 17975 Ghiz 501 pts Spon a0 Mz | |MSELT225 002 SALES KTTIERLLEN]
L )jl ] T { ]
Date: 2.0UL.2022 13
pectrum = [
Ref Level 20,00 dbm _ Offset 7.00 d& & RBW 30 kH
o att o 45 drg SWT  63.3 s @ VBW 100 kHj Mode Auto FET Reflavel ALO0CAN  ORest:TO0EE /@ RAW 30idis
= =1 £ o At 458 BWT 633 ps @ VBW 100 kHz Mode Auta FET
@1Pk Max [@ 1Pk Max
mif1] 1-3';7;0.1:»;" MLl 8.14 dpm
2 Rt HHE 1.75964600 GHz
20 dém PR = = EEU”M\ 1.107784 ';1‘6’_;”1’; 20 d Occ Bw 1101796407 MHz|
| 0 ~_n\ g D1 17.530 dem 23
g A el e - D1 17.530 A o~ N LN -0.23 dB)
- ¥ 1.31400 MHz) T e 1.30800 MHZ|
10 ] 10 ¥ ¥
- . /
\ \
I, o Rl 11
= D2 -7.980 - E 5 D2 -8.470 g8 n
PN he P i 8
. e e | - e
Highest |j-== e ||
g =
-30 den -3D dBm
-40 dBr 40 dem-
.50 d 50 dBm
-60 di -60 di
GF 1.7543 GHZ ST Spen g | LCELISH Gz 501 pts Span .0 vtz )
] L L J
133
2.0UL.2022 13:d6:10

Page 78 of 282




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22050079-00F

. .
Occupied Bandwidth
Channel 3MHz Bandwidth QPSK 3MHz Bandwidth 16QAM
Spect - =
Spectrum Spectry
Aakiavel 20,00 dom:  Ofsat: 7,00 6 & ROV 30k RefLevel 30,00 dbm  Offset 7.00 db = RBW 30 knz
|2 At 45d8 SWT 62.2 s ® VBW 100 k2 Mode 4uto FFT o ALt 45d8  SWT 632 ps & VBW 100 kHz Mode Auto FFT
[@ 1Pk Max (@ 1Pk Max
Mil1] 11.12 dbm CETET] 3.92 dbm
1.7100600 GHz| 1.7100600 GHz|
20 di OcE B 2.682634731 MHz| 20 di Oce B 2.682634731 MHZ]
D1 15.400 dBn D1[1] - 0.07 dBy el pi[1] 0.97 dB|
R L N | WP gy W 2.8800 MHz) 5 Bl 2210 TT Al f ki '2.8920 MHz|
\ I\
od T a \
-10. - "I - - -10 dBm S@.
/ § |
LO W eSt 20 ¢ 20 dBa \N
b ~dem,
AL g il ey
40 der -40 der
50 di <50 dBm:
&0 60 df
CF 1,7115 GHz 501 pts Span 6.0 MHZ CF 1.7115 GHz 501pts Span §.0 MHz
] J
o
v oo
zf{ Favel 30‘004?;2 ngret 2'302 di = sﬁ‘x ng :::i A Ref Level 30,00 dim  Offset 7.00 dB & RBW 30 kHz
. T L] = o Att 458 BWT 63,2 s e VBW 100 kHz  Mode Auto FFT
e = (8 17k Max
miril i n:;fﬂ'od:)_;" w1 12.23 dBm)|
. q iz i i 1.7310600 GHz
20 dem Oct By : 2.602604701 Mz (f 0 OB 2.662634731 MH2
1 14.730 - V\T[” - BHZg:lf‘H ) pi[1] -0.16 dB
* e \ E z P B i " ek \‘ 8800 MHz
0 ‘ u fJ !
o L
L D2 -1 Y ol D2 -12 450 offr '4:
i
s " Il / b
-20 -20 dBs
Middle \ " A %
s M P ks g LUV
| s tienelge a0 | anusma P
40 dBm -40 dBmr-
50d 50 demy
-60 df -60
oF 17975 oz 501 pis Snancaming | | LCEL7225 GHz S01pts Spans 0 Mz )
L L J [ d
Date: 2.0UL.2022
oo
¥ ; [V] Spectru
:“ Eoual:a ‘0'1?2'; gﬁ"t ;fg di b tﬁ‘:’; 1;2 :Ej o e Ref Level 30,00 dbm  Offset 7.00 db = RBW 30 knz
= = S oo e ® o At 458 SWT 632 ps @ VBW 100kHz  Mode Auta FET
L M [@ 1Pk Max
Mil1] ; H;i;“;“]‘i_ﬂg‘ MLl 11.01 dbm
s IR TN 1.7520600 GHz
20 dB n;lclu)"* ] ’;'”;; 20 Oce Bw 2.682634731 MHz
.50 d 5
D1 14.160 dem = S . i 143 Di[1] -1.20 dBy
A e 1 8920 MH: D1 14.360 dBnm 7 z 2
T e A ATy LY 2| PE 1 I P SN Y r‘. 2.8800 MHz
|
ban = \
-10 =—rrey = -10 dBm : l];
. \ [
Highest |{=¢ | 0o — .
et e
Y A L el P st n
-2 e
-40 dBrr 40 dBmr
.50 di -50 dem
60 d 60 di
CF 1.7535 GHz. 501 pts Span 6.0 Az | | MaLLl835 GHz S0Lpts Spanc oz
T ( il ]
L L J
Date: 2.JUL.2022 13:48:17

Page 79 of 282




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22050079-00F

Occupied Bandwidth
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Occupied Bandwidth
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10MHz Bandwidth 16QAM
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Occupied Bandwidth
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