China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22060051-00C

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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4.8 Antenna Port Test Data and Results for LTE Band 5

Serial | ~299060051-RF-S1 Test Date: | 2022/07/19
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Rinka Li Test Result: | Pass
Environmental Conditions:
. Relative .
TemperatL{re. 27 4 Humidity: | 45 ATM Pressure: 1005
(C) (%) (kPa)
Test Equipment List and Details:
_— Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2021-07-15 | 2022-07-14
R&S Spectrum Analyzer FSV40 101474 2022-07-15 | 2023-07-14
zhuoxiang Coaxial Cable SMA-178 211002 Each time N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554404 Each time N/A
Wideband Radio
R&S Communication Tester CMWS500 149218 2021-07-22 | 2023-07-21
UNI-T Multimeter UT39A+ C210582554 2021-09-30 | 2022-09-29
E-Microwave Two-way Spliter ODP-1-6 OE0120176 Each time N/A
BACL TEMP&HUMI Test Chamber | BTH-150-40 30174 2022-04-06 | 2023-04-05

* 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 5A:

Antenna Gain Antenna Gain Cable Loss
dBi): | 112 (dBd): | 2 @B): | °
Operation Voltage(Voc):
Lowest: ‘ 3.5 ‘ Normal: ‘ 3.8 Highest: ‘ 4.35
Test Frequency For Each Mode:
Operation Lowest Middle Highest
Bandwidth Frequency Frequency Frequency
(MHz) (MHz) (MHz)
1.4AMHz 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;822.913 (a)
RF Output Power:
Test Resource Conducted Average Output Power(dBm) Maximum _
: - ERP Limit
Bandwidth & | Block & RB Lowest Middle ) ERP
Modulation offset Channel Channel | Highest Channel (dBm) {el=Ai,
RB1#0 21.49 21.72 22.47
RB1#3 21.48 21.86 22.59
RB1#5 21.48 21.9 22.6
1AMz QPSK RB3#0 21.56 21.94 22.39 19.33 38.45
RB3#3 21.62 21.93 22.51
RB6#0 20.54 21 21.54
RB1#0 21.11 20.3 21.88
RB1#3 21.11 20.5 21.85
1.4MHz 160AM RB1#5 21.15 20.51 21.92 18.65 38.45
RB3#0 20.37 20.99 21.43
RB3#3 20.34 20.96 21.57
RB6#0 19.66 20.06 20.68
RB1#0 21.54 21.73 22.45
RB1#8 21.52 21.91 22.43
aMHz OPSK RB1#14 21.68 21.86 22.47 192 38.45
RB6#0 20.57 20.76 21.37
RB6#9 20.72 20.96 21.44
RB15#0 20.55 20.94 21.46
RB1#0 21.16 20.34 21.5
RB1#8 21.11 20.52 21.62
3MHz 160AM RB1#14 21.26 20.54 21.73 18.46 38.45
RB6#0 19.67 20.42 20.86
RB6#9 19.69 20.09 20.49
RB15#0 19.59 19.92 20.89
RB1#0 21.45 21.7 22.68
RB1#13 21.66 21.79 22.44
5MHz OPSK RB1#24 21.59 21.86 22.45 1941 38.45
RB15#0 20.53 20.78 21.81
RB15#10 20.63 20.91 21.48
RB25#0 20.6 20.9 21.45
RB1#0 20.57 20.23 20.93
RB1#13 20.71 20.59 20.56
5MHz 160AM RB1#24 21.22 20.62 20.55 17.95 38.45
RB15#0 19.48 20.22 20.8
RB15#10 19.56 19.87 20.91
RB25#0 19.53 19.79 21
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RB1#0 21.69 21.61 21.91
RB1#25 21.72 21.81 22.14
RB1#49 21.8 22.02 22.42
10MHz QPSK . .
2Q RB25#0 20.65 20.82 21.17 19.15 38.45
RB25#25 20.61 21.01 21.39
RB50#0 21.15 21 21.29
RB1#0 20.67 20.05 21.05
RB1#25 21.25 20.48 21.31
10MHz 16QAM RB1#49 20.97 20.52 21.51 18.24 38.45
RB25#0 19.78 20.33 20.18
RB25#25 19.78 20.11 20.88
RB50#0 20.1 19.91 20.3
Note: ERP=Conducted Power(dBm) - Cable loss(dB) + Antenna Gain(dBd)
Result: Pass
Peak-to-average Ratio(PAR
Test Resolirce Peak-to-average Ratio(dB) Limit
Bandwidth & | Block & RB Lowest Middle Highest Channel (dB)
Modulation offset Channel Channel g
RB1#0 5.88 5.65 5.19 13
10MHz QPSK RB50#0 5.36 5.22 5.28 13
10MHz RB1#0 7.04 6.26 6.61 13
16QAM RB50#0 6.26 6.2 6.12 13
Result: Pass

FCC 8.1049, 82.905:0ccupied Bandwidth

99% Occupied Bandwidth

26 dB Occupied Bandwidth

Operation (MH2) (MH2)
Mode Low Middle High — Middle High
Channel channel Channel Channel Channel
1.4MHz QPSK 1.102 1.096 1.102 1.254 1.26 1.26
164(?'\";,:; 1.102 1.102 1.102 1.26 1.26 1.26
3MHz QPSK 2.695 2.683 2.695 3.012 3.012 2.988
3MHz 16QAM 2.683 2.683 2.695 3 3.024 3
5MHz QPSK 4511 4.491 4511 5 5 5
5MHz 16QAM 4.551 4,531 4511 5 5 5
10MHz QPSK 8.942 8.942 8.942 9.8 9.76 9.76
10MHz 16QAM 8.981 8.942 8.942 9.76 9.84 9.72

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

Page 99 of 172




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22060051-00C

FCC 8.1051, 82.917(a):Spurious Emissions at Antenna Terminal

Result:

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

FCC 8.1051, 82.917(a):Out of band emission, Band Edge

Result: \ Pass, Please refer to the test plots of Out of band emission, Band Edge.
FCC 8.1055, 82.355: Frequency Stability

Test Mode: 10 MHz QPSK Test Channel: 836.5 MHz
Test Item Templerature Voltage Frequency Error Limit
() (Vee) (Hz) (Ppm) (ppm)

-30 3.8 -7.9 -0.009 2.5

-20 3.8 -6.39 -0.008 2.5

-10 3.8 6.97 0.008 25

Frequency 0 3.8 7.93 0.009 25

Stability vs. 10 3.8 9.58 0.011 25

Temperature 20 3.8 8.14 0.010 25

30 3.8 -9.86 -0.012 2.5

40 38 -5.22 -0.006 2.5

50 3.8 -7.99 -0.010 25

Frequency 20 3.5 9.26 0.011 25

Stf,bo'llt'%g' > 20 4.35 7.77 10,009 25
Result: Pass
Test Mode: 10 MHz 16QAM Test Channel: 836.5 MHz
Test Item Temp}erature Voltage Frequency Error Limit
(©) (Veo) (H2) (ppm) (ppm)

-30 38 -42.27 -0.051 2.5

-20 3.8 -8.25 -0.010 25

-10 3.8 8.82 0.011 25

Frequency 0 3.8 9.18 0.011 2.5

Stability vs. 10 3.8 -6.52 -0.008 25

Temperature 20 3.8 -7.81 -0.009 25

30 3.8 7.2 0.009 25

40 3.8 -9.15 -0.011 25

50 3.8 9.17 0.011 25

Frequency 20 35 -5.51 -0.007 25

Stf/bo'llt'%g’ > 20 4.35 5.63 0.007 25
Result: Pass
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Test Plots:
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Occupied Bandwidth

Channel

3MHz Bandwidth QPSK

3MHz Bandwidth 16QAM

( o
Spectrum v pectrum &2
Ref Level 30.00 dm _ Offset 4.50 0B w RBW 30 khz Ref Level 30,00 d6m  Offset .50 08 @ RBW 30 1z
o At SWT _ 1.1ms @ VBW 100kHz _Mode Sweep o att 40d8  SWT _ 1.1ms @ VBW 100 kHz _Made Sweep
[0 1Pk Max (@ 1Pk Max
| M1[1] -14.57 dBm)| mi[1] 15.20 dBm|
o a24.0000mHz| |} 824.0000 MHZ]
I Occ Bw 2.694610778 MHz| | Occ Bw 2.682634731 MHz
——01 11.420 i D1[1] -0.51 dBj — 5 D1[1] -0.79 dB)
ToaBm—t" 7 A 3.0120 MH2| 1ouBm=—01 10.710 T 14 3.0000 MHz|
od / [
-10 / \\ -10
2 -14.580 JBm ‘{ -15.2
20d /1 \ -20 d
304 30
[~
L owe St P e rrnr} \'\/L_/\,,\,N i |Bempmridrotins
%0 40
S0 50
s0d -60 o
CF 825.5 MHz 501 pts Span 6.0 MHz CF 825.5 MHz 501 pts Span 6.0 MHz
Marker | arker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value |___Y-value | Function | Function Result |
M1 824.0 MHz ~14.57 dém M1 1 624.0 MRz ~15.20 dbm [
T1 1 824.1587 MHz 6.53 dBm Occ Bw 2.694610778 MHz Tl 1 824.1587 MHz 6.97 dém Occ Bw 2.682634731 MHz ||
T2 1 826.8533 MHz 7.38 dém | T2 1 826.8413 MHz | 6.15 dém |
D1 ML 1 3.012 MHz -0.51 d8 SOz SDs0ds
N TR ] G ea
JL 4
o
[ e &)
. 4. H.
ReflLaval:30.000m; JOMSSt.AE0B.@IRAW 130 iz Ref Level 30,00 dém  Offset .50 d6 & RBW 30 FHz
At A0S SWY _LLNG@VEW Joo k2 Mods; Swesp o att 4008 SWT  1.1ms @ VBW 100 kHz _Mode Sweep
(017K Max T
l mif1] - ln‘nf)ﬁ)‘r::‘k:“ LFTEY] 14.49 dBm|
20 df O e o 5 834.9880 MH2z
| i S:Ej}‘:)v 1-"““"‘”‘[““:‘;'; | Oce Bw 2.682634731 MHZ|
11.180 : s - — b - sras=——101 11,580 dBm—r1—}— = T v —-0.04 dB)|
)]"‘- 7 0120 MHz| | 10 dEm: - s "»\/'Hi 3.0240 MHz|
od / \ [ /
S0d -10 / \
D2 -14.820 u;’m %1 D2 -14.420 Janr L\,}'
20 d /J \ 20 J
- = / \
- [ Y
Middle [ A A A KA T e
sod Yo
50 d 50
.60 d 60 d
CF 836.5 MHz 501 pts Span 6.0 MHz | [ [CF 836.5 MHz S01pts Span 6.0 MHz
e (Marker |
Type | Ref | Trc | X-value | v-value [ Function | Function Result || et e Hoaie oyl | Lantien Luntion ol !
M1 1 835.0 MHz ~14.22 dBm i : i = " |
T1 1 35,1587 MHz 8.72 dBm oOcc Bw 2.682634731 MHz :; 3 g:;é:?; m:i : g‘gg ggm Occ Bw 2:662634731 Mz ||
T2 1] £837.8413 MHz 9.44 d8m B T T T |
pil M1l 1 3.012 MHz -1.86 db -
) J1 J
= T i
pectrum v
. 4. H.
RafLaval:30.00d0m; JOMsat. 4SO @/RAW 120 iz Ref Level 30,00 dém  Offset .50 d6 & RBW 30 FHiz
o At 406 SWI _1Llms @'VBW 100kH? Made Sweep o Att 4008 SWT  1.1ms @ VBW 100 kHz Mode Sweep
- — (@ 1Pk Max
l 11(1] B-’f‘(fl"m\tl:::—:“ L TEY] 13.44 dBm|
1 o s oy 2 o 846.0000 MHz
- Qe vy 2.0040 0270 Wele Oce Bw 2.694610778 MHZ|
D1 13.510 dem—y = wL 3] £ B 0.1 de ([ S ETes — ——0.22 dg)|
T ’ki 2.9880 MHz| | |10 dBm—t A PR
/ \ y
I .
02 -12.490 B }\ 20 3
/ \ 20
30 d
Highest A AT~ VAT A ] [ AN )
g <0
50
-60 d
CF 847.5 MHz 501 pts Span 6.0 MHz (CE 847.5 Mz S01pts Span 6.0 MHz
[Warker arker . ) ]
Type | Ref | Trc | X-value | v-value [ Function | Function Result || et e oL v fution | Luntion Rl !
[ 1 846.0 MHz ~12.69 dBm : S = m |
T1 1 46,1587 MHz 7.68 dBm Occ Bw 2.694610778 MHz :; : g:gé::; m:i : ;‘ig :gm Occ Bw 2:694610770 Mz ||
T2 1] 848.8533 MHz 7.74 dém T ] e |
pil M1l 1 2.988 MHz 0.13 d8
Wi e J

Page 102 of 172




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22060051-00C

Occupied Bandwidth

Channel

5MHz Bandwidth QPSK

5MHz Bandwidth 16QAM
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Occupied Bandwidth

Channel

10MHz Bandwidth QPSK

10MHz Bandwidth 16QAM
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Spurious Emissions at Antenna Terminal
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