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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 5:

Serial Number; | CR22050037-RF-S1 Test Date: | 2022-06-02~2022-06-08
Test Site: | RF Test Mode: | Transmitting
Tester: | Rinka Li Test Result: | Pass
Environmental Conditions:
Temperature: Relative ATM
P () | 25:9-26 Humidity: | 67 Pressure: | 100.0~100.1
(%) (kPa)
Test Equipment List and Details:
. Serial Calibration Calibration
Manufacturer Description Model Number Date Duc Date
R&S Spectrum Analyzer FSV40 101474 2021-07-22 2022-07-21
zhuoxiang Coaxial Cable SMA-178 211002 Each time N/A
Mini-Circuits DC Block BLlstlg' 1554404 Each time N/A
R&S Wideband Radio | - 150 149218 2021-07-22 2022-07-21
Communication Tester
UNI-T Multimeter UT39A+ C210582554 2021-09-30 2022-09-29
Weinschel Coaxial Attenuator 53-20-34 LN751 Each time N/A
BACL TEMP&HUMI Test | gy 5 30026 2021-07-22 2022-07-21
Chamber
UNI-T Multimeter UT39A+ C210582554 2021-07-22 2022-07-21
E-Microwave Two-way Spliter ODP-1-6 OE0120176 Each Time N/A

* Statement of Traceability: China Certification ICT Co
performed, traceable to National Primary Standards and International System of Units (SI).

., Ltd (Dongguan) attests that all calibrations have been

EUT Information@ LTE Band 5A:

. Antenna
Antenna Ga.lr? 088 Gainl-127 Cable Loss' 0
(dBi): (dBd): (dB):
Operation Voltage(Voc):
Lowest:|10.8 ‘ Normal:‘13.8 Highest:‘36

Test Frequency For Each Mode:

o : Lowest Middle Highest
peration
Bandwidth Frequency | Frequency | Frequency
(MHz) (MHz) (MHz)
1.4MHz 824.7 836.5 848.3
3MHz 825.5 836.5 847.5
5MHz 826.5 836.5 846.5
10MHz 829 836.5 844
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Test Data:
FCC§2.1046;§ 22.913 (a)
RF Output Power:
Test Flesaiie Conducted Average Output Power(dBm) s ST
: 1mit
Bandwlldth & Bloclfgf& RB Lowest Middle Highest ERP (dBm)
Modulation offset Channel Channel Channel (dBm)
RB1#0 23.1 22.87 23.03
RBI1#3 23.17 22.98 23.19
RB1#5 23.03 22.91 23.16
1.4MHz QPSK 21.92 38.45
RB3#0 23 22.95 22.99
RB3#3 229 22.96 22.93
RB6#0 22 22.03 22
RBI1#0 2231 21.96 21.91
RBI1#3 22.15 22.03 22.33
RBI1 22. 21. 22.
1.4MHz 16QAM #5 03 85 03 21.06 38.45
RB3#0 21.94 21.85 22.09
RB3#3 21.99 22.03 21.98
RB6#0 20.94 20.94 20.98
RB1#0 23.07 23.06 23.03
RB1#8 22.94 22.99 23.1
RB1#14 22.99 23 23.03
3MHz QPSK 21.83 38.45
RB6#0 22 22.12 22
RB6#9 21.9 22.02 22.04
RB15#0 21.95 22.13 22.04
RBI1#0 22.03 22.15 22.04
RB1#8 21.7 21.87 21.97
RB1#14 21. 21. 22.11
3MHz 16QAM # 88 89 20.88 38.45
RB6#0 20.97 20.97 21.02
RB6#9 20.85 20.93 20.99
RBI15#0 20.86 21.14 21.02
RBI1#0 23.03 22.89 22.81
RB1#13 2291 22.94 23.04
RB1#24 2292 22.94 22.99
5MHz QPSK 21.77 38.45
RB15#0 2191 22.1 22.06
RB15#10 21.96 22.01 22.03
RB25#0 22.04 22.16 22.06
RB1#0 22.07 22.15 22.02
RB1#13 21.96 21.84 22.2
5MHz 16QAM 20.93 38.45
RB1#24 21.98 21.86 22.06
RB15#0 20.92 21.08 20.97
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RBI15#10 20.92 20.99 21.02
RB25#0 20.98 21.07 21
RBI1#0 22.98 22.92 23.11
RB1#25 23.25 23.16 23.05
RB1#49 23.12 22.92 23.12
10MHz QPSK 21.98 38.45
RB25#0 22.05 22.18 22.12
RB25#25 22.12 22.17 22.12
RB50#0 22.04 22.19 22.14
RB1#0 2191 22.02 22.27
RB1#25 22.12 22.04 22.24
1OMEHz 160AM RB1#49 21.89 21.88 22.18 21 38,45
RB25#0 20.96 21.15 21.05
RB25#25 21.06 21.1 21.05
RB50#0 21.06 21.11 21.05
Note: ERP=Conducted Power(dBm) - Cable loss(dB) + Antenna Gain(dBd)
Result: Pass
Peak-to-average Ratio(PAR)
Peak-to- Ratio(dB
qu ¢ Resource eak-to-average Ratio(dB) i
Bandwidth & | Block & RB | Lowest Middle Highest (dB)
Modulation offset Channel Channel Channel
RBI1#0 4.29 4.7 4.55 13
10MHz QPSK
RB50#0 5.04 5.01 4.75 13
10MHz RBI1#0 5.36 5.83 5.54 13
16QAM RB50#0 6 6.06 5.8 13
Result: Pass

FCC §2.1049, §22.905:Occupied Bandwidth

99% Occupied Bandwidth

26 dB Occupied Bandwidth

Operation Wise, W)
Mode ] . .
Middle g Middle High
Low Channel channel High Channel | Low Channel Channel Channel

1.4AMHz QPSK 1.102 1.108 1.102 1.32 1.308 1.308
1.4AMHz 16QAM 1.102 1.102 1.096 1.314 1.314 1.308
3MHz QPSK 2.683 2.683 2.695 2.964 2.964 2.964
3MHz 16QAM 2.695 2.683 2.683 2.964 2.976 2.952
5MHz QPSK 4.511 4511 4.511 5.02 5.02 5.04
5MHz 16QAM 4511 4.531 4.511 5.02 5.02 4.96

10MHz QPSK 8.942 8.942 8.942 9.8 9.72 9.8
10MHz 16QAM 8.942 8.942 8.942 9.76 9.64 9.76

Note: The test plots please refer to the Plots of Occupied Bandwidth
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FCC §2.1051, §22.917(a):Spurious Emissions at Antenna Terminal

Result:

‘Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.

FCC §2.1051, §22.917(a):Out of band emission, Band Edge

Result: ‘Pass, Please refer to the test plots of Out of band emission, Band Edge.
FCC §2.1055, §22.355: Frequency Stability
Test Mode: 10 MHz QPSK Test Channel: 836.5 MHz
Temperature Voltage Frequency Error Limit
Test Item ‘© v
(5 (Voc) (Hz) (ppm) (ppm)
-30 13.8 -1.62 -0.002 2.5
-20 13.8 7.02 0.008 2.5
-10 13.8 -6.3 -0.008 2.5
Frequency 0 13.8 -8.93 -0.011 2.5
Stability vs. 10 13.8 7.63 0.009 2.5
Temperature 20 13.8 9.58 0.011 2.5
30 13.8 -5.21 -0.006 2.5
40 13.8 -6.78 -0.008 2.5
50 13.8 6.84 0.008 2.5
Frequency 20 10.8 8.11 0.010 2.5
Stability vs.
Voltage 20 36 9.44 0.011 2.5
Result: Pass
Test Mode: 10 MHz 16QAM Test Channel: 836.5 MHz
Frequency Error Limit
Test Item Temp%rature V({}tage q Y
(&) (Voc) (Hz) (ppm) (ppm)
-30 13.8 -0.66 -0.001 2.5
-20 13.8 -7.06 -0.008 2.5
-10 13.8 5.99 0.007 2.5
Frequency 0 13.8 -8.82 -0.011 2.5
Stability vs. 10 13.8 -5.98 -0.007 2.5
Temperature 20 13.8 6.14 0.007 2.5
30 13.8 -9.55 -0.011 2.5
40 13.8 -9.18 -0.011 2.5
50 13.8 -9.99 -0.012 2.5
Frequency 20 10.8 -8.36 -0.010 2.5
Stability vs.
Voltage 20 36 -5.42 -0.006 2.5
Result: Pass
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Test Plots:
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Occupied Bandwidth
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)
Spectrum ] Spectrum
Ratkayal Sf0ndam:. GRSat:4 000 REW 30 ki ReflLevel 30.00 dém  Offset +.50 db = RBW 30 iz
. ALl 40d3 SWT 11ms @ VBW 100kHz Mode Sweep lo_att 40 db  SWT  1.1ms @ VBW 100 kHz  Mode Sweep
@ 1Pk 173n (@ 1Pk Man
I Mir -12.43 dBm ‘ CITEY] 12
24.0240 MHz 824
20 db i ¥
| Occ Bw . 2682634731 MHz d | Occ Bw 2.694610778 MHz2
o ST e BT -0.92 dp| = 8 TR e ez -1.05 up|
s ! M’YI‘ 29640 Muz| |10 . "~ 2.9640 MHZ|
d !
o di ) a 1
] \
4 % " \
210 D2 -12.580 dbmr L S0 2 T
i 02 5
20 ; i 20 -
/ ) \
-30 db - oy
i P I AL 0 L Ve P
Lowest PR e psce
4
-50 db 50 d
&0 g 50 di
CF 825.5 MHz 501 pts Span 6.0 MHz CF 825.5 MHz 501 pts Span 6.0 MHz
Marker " ||marker
| Type | Ref | Tre | X-value 1 Y-value | _Funetion | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
W1 1] 524,024 Mz | 51 1 | - [ 1 624024 Mz -12.85 abm
T1 L £24.1587 MHz 10.58 dém Occ Bw 2682834731 MHz 824.1587 MHz | 8.3¢ dém | Occ Bw 2.694610778 MHz
T2 1 826.8413 MHz | 9.99 d8m | 825.8533 MH2 | 8.00 dBm
| o1 1] 2.054 MHz -0.92 B | 2.964 MHz -1.05 da
Measuring... Em i = Tz Heasuring... m S Izv! .z!E A
Date: B.0UN.2022
o
Spectrum ﬁ
L B ) - td Spectrum
Ref L 20,00 dbm  Offset 4.50 d& e RBW 30 ki,
e i il SWT_ L.im:s @ VBW 100 e Mode Swosy Petteyelidhonehim  HMxok 45015 @ RN i
- P lo_att 40 db  SWT  1.1ms @ VBW 100 kHz  Mode Sweep
(@ 1Pk Max (@ 1Pk Max
| Mi[1] aaﬁ‘gﬁg:::an:1 Ml 19,78 dBm|
it [ Occ By 791 wirss] | |20 AT
I1 nCRW T s ‘; Oce Bw i 2.682634731 MHz
Tod = T e\ = c _ ey = LB S ey .57 dp)|
/ 2.0640 MHz| | 10 4"‘& 2.9760 MHZ]
0 dam a d |
of | \
-10 d T «10 df &
D2 -12.800 dbm ,I‘ o o2 e
-20 df 20 t
) ‘ \
. -390 g = vy -30 dBm— £ - (e v
Middle |+ [} —
-40 de -0
-50d 50 d
-60 d &0 d
CF B836.5 MHz 501 pts Span 6.0 MHz COF 836.5 MH2 501 pts Span 6.0 MHz
[Marker ] | acker . : 3
Type | Ref | Tre | %-value | ¥-valug | _Function | Function Result | Type | Ref | Trc | "‘“"“"’. ""'4""’__ |__Function | Function Result |
M —H a5 Mz sizatdem T I S T T TR T ’:: ; siﬁsigé; m? .12';2 ;gm Oce B 2682634731 MH;
T1 835.1587 MHz Occ Bw 2.682634731 MHz ! L e o IeE o d L2
— - T2 1 837.8413 MH2 10.66 dBm
I2 1 37,6413 Mhiz 01l M1 1 2.976 MHz | 0.57 da
D1l M1l 1] 2,964 MHz | e =
Ty )
il ] Meosuring... W ) e ERRIE sous
pate
Date: B.JUN.2022 10128145
] o
Spectrum ﬁ
L B ) - td Spectrum
Ref L 20,00 dbm  Offset 4.50 d& e RBW 30 ki,
e i il SWT_ L.im:s @ VBW 100 e Mode Swosy Petteyelidhonehim  HMxok 45015 @ RN i
- P lo_att 40 db  SWT  1.1ms @ VBW 100 kHz  Mode Sweep
(@ 1Pk Max (@ 1Pk Max
| ok a-m‘l;igg:an:: ‘ malal bl Ay
20 dBr S 3ol i 846.0240 MHz,
i i i Jf:;‘i:}‘v 2 """""1”‘5";';""; - | o Oce Bw 2.682634731 MHz
i 510 der o = e e _ 821 = 01 13.290 8 e e T -1.15 dp|
{ \ 2.0640 MHz| | 10 \ 2.9520 MHZ]
0dem i |
f \ i ‘
-10 d + -10 df
D2 -12.490 dBmr 10 ¢
zod f ! 20 f
o 3 ] \
-30 5 -30 e o e
H. h t 30 dém: v || Wty o = A
1gnest || ;. -0
-50 df 50 dbm
-60 df 40 dBir
CF 847.5 MHz 501 pts Span 6.0 MHz CF 847.5 MH2 501 pts Span 6.0 MHz
[Marker ] | packer . : 3
Type | Ref | Tre | %-value | ¥-valug | _Function | Function Result | Type | Ref | Trc | X-value L Y'““!“E_ |__Function | Function Result |
M H 45002 Mz “iLezdim T I AR T o 1 aﬁ;ﬁigg; m? -1;.; sgm Oce B 2682634731 MH;
T1 s m Occ Bw 2.684610773 MHz s 2. 2.83 obm sec ke : 2
- T — e 848.8413 MH2 8.45 dBm
T2 1| §48.8413 MHz | 11,42 dBm 2,952 MHz | -1.15d8
p1l M1l 1] 2,954 MHz -0.21d8 | = T
]T J Measuring... /é
pate 10831115
Date: B.JUN.2022

Page 89 of 185




China Certification ICT Co., Ltd (Dongguan) Report No.: CR2205037-00B

Occupied Bandwidth
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