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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

Channel

SMHz Bandwidth QPSK

Spectrum 7 | |[ spectrum b
Ref Level 10.00 dBm  Offset 7.50 6B @ RBW 100 kHz Ref Level 20.00 dbm  Offset 7.50 db & RBW 1 Mhz
s Att 30d8  SWT  S.7ms @ VBW 300 kH: _Mode Sweep @ At 2508 SWT 76 ms @ VBW 3 MHz Made Sweep
[@ 1Pk Max @ 1Pk Max
M1[1] 49,91 dBr| [IFTEN] 59.90 dbm|
935.10 MHz| 7.0110 GHz|
ad 10
109 0
D1 -13.000 dBm
20 ’
D1 -13.000 dBn
30 dey
Lowest | |~
i
508 ¥
. E P o Al R
g ¥ N Y P B R N e Lt T il
il I PR PRSP pppe WRSTRN ISy SR i S
-60 di S0 di
70 dbr s0d
=0 70 di
STarC 300 MFZ 501 pts Stop 1.0 GHz Start 1.0 GHz 501 pts Stop 20.0 GHz
)il T Measuring.n ol | J ] Heasuring...” QRANAN o
Dat o, T.2021
o
Spectrum v ﬁpec(mm
Ref Level 10,00 cBm _ Offset 7.60 d& & RBW 100 khz o Lovel Z. ST R T T
att 0dE 5 9.7 VBW 300 kH. evel <0, m g = =
» AL Gl o @ VBW 300kHz Moade Sweep o Att 2500 BWT 76 ms w VBW 3MHz  Made Sweep
(@ 1FK Max (6 17k Max
mir1] S0.15 dBm mill 40.79 dBm|
Bal.au'MHz 6.9730 GHz|
0 dBm -
-10
D1 -13.000 d8rm od
.20 :
01 -13.000 dBnr
-30 di
Middle ||
M1 I1
-50 der x = o
A A AN B M e Ao o At g A AR gl R APt S 3 e TRV XN JRET I » r ”
" i O B N e e fAuee S U A
60 dem
70d 50 di
60 d 70
T 501 pis ston Toanz | | LSt Lo gz 501 pts Stop 20.0 GHz
oo - e T T
T Measuring... b L e as
Dats: 5.0CT.2021 15:50:30
Date: 9.0CT.2021 18:50:19
oo
Spectrum 7 ﬁpeamm o
Reof Level 10,00 dbm  Offset 7.50 d& & RBW 100 kHe
o att 30dP  SWT 2.7 ms @ VBW 300 kHz _Made Sweep ReflLavels3Gingcem  Oftsok: MG KB T Wi
o At 258 SWT  76ms @ VBW 3 MHz  Mode Sweep
@ 1Pk Max [@ 1Pk Max
M1[1] 50.43 dBm MLl 99.63 dbm|
745,40 MHz 8730 GHz|
0 dBm 10
104 s
01 -13.000 dBnr
-20 d
D1 -13.000 dBn
30 d
40 d
Highest ;
M1 m
-50 den ' A
i 1y JFSITYY Y AT UPAIN P N PR Pren e e e R P
e el & e LWV Ay ST S P VAV e S
<60 dem Ao
70 d
-0 d
Start 30.0 MHz 501 pts L L Ztop zo.p S
- Measuring... v
L L Measuring...  WUNAMAED W0 IS J 10810
Dats: 9.0CT.2021 9351233
18:51105

Page 91 of 196




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR21090086-00E

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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4.8 Antenna Port Test Data and Results for LTE Band 5:

Serial | -p91090086-RF-S1 Test Date: | 2021/10/18
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Thor Lei Test Result: | Pass
Environmental Conditions:
Relative
T ture: . 1 :
etipera (ug’) 26.7 Humidity: | 59 ATM Pres(i‘gz) 101.6
(%)
Test Equipment List and Details:
Manufacturer | Description Model Serial Calibration Date | Calibration Due Date
Number
R&S Spectrum FSV40 101474 2021/7/22 2022/7/21
Analyzer
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Coaxial 53-20-34 LN751 Each time N/A
Attenuators
Wideband
Radio
R&S .. CMW500 149218 2021/7/22 2022/7/21
Communication
Tester
BACL TEMP&HUMI BTH-150 30026 2021/7/22 2022/7/22
Test Chamber
UNI-T Multimeter UT39A+ C210582554 2021/9/30 2022/9/30
E-Microwave Tg;{izf;‘y ODP-1-6 OE0120176 Each Time N/A

* Satement 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 (S).

EUT Information@ LTE Band 5A:

Antenna Gain Antenna Gain Cable Loss
(dBi): | 1 (dBd: | 062 @n): | %2
Operation Voltage(Voc):
Lowest: | 3.6 Normal: | 3.8 Highest: | 43
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Test Frequency For Each Mode:

Operation Lowest Middle Highest
Bandwidth | Frequency(MHz) | Frequency(MHz) | Frequency(MHz)
1.4MHz 824.7 836.5 848.3
3MHz 825.5 836.5 847.5
SMHz 826.5 836.5 846.5
10MHz 829 836.5 844
Test Data:
FCC§2.1046;§ 22.913 (a)
RF Output Power:
Test Resource Conducted Average Output Power(dBm) Maximum o
Bandwidth & | Block & RB , . grp | CRP Limit
Modulation offset Lowest Channel | Middle Channel | Highest Channel (dBm) (dBm)
RB1#0 23.95 24 23.99
RB1#3 24.13 24.19 24.22
| 4MHz QPSK RB1#5 24.02 24 24.02 2337 38.45
RB3#0 24 24.06 24.13
RB3#3 24.01 24.05 24.15
RB6#0 23.08 23.13 23.14
RB1#0 22.92 23.08 22.98
RB1#3 23.13 233 23.23
1.4MHz 16QAM RBI#S 22.96 23.08 23.07 22.45 38.45
RB3#0 23.17 22.99 23.19
RB3#3 23.15 23.02 23.17
RB6#0 22.03 22.11 22.04
RBI1#0 24 24 24.01
RB1#8 24.07 24.06 24.05
RB1#14 23.99 24.02 24.02
3MHz QPSK 23.22 38.45
RB6#0 22.96 23.01 23.04
RB6#9 23.01 23.04 23.02
RB15#0 22.97 23.01 23.06
RB1#0 23.45 23.09 23.01
RBI1#8 23.44 23.14 23.07
3IMHz 160AM RB1#14 23.38 23.09 23.06 26 38.45
RB6#0 21.98 21.98 21.94
RB6#9 22.02 22 22
RB15#0 21.99 21.94 22.1
RB1#0 23.84 23.89 23.92
RB1#13 24.08 24.1 24.05
SMHz QPSK RB1#24 23.9 2391 23.89 23.95 38,45
RB15#0 23.01 23.02 23.05
RB15#10 23 23 23.1
RB25#0 22.95 22.98 23.03
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RBI1#0 22.72 23.15 22.96
RBI1#13 2291 23.33 23.15
5MHz 16QAM RB1#24 22.73 23.1 2297 22.48 38.45
RB15#0 22 21.97 22.05
RB15#10 21.98 21.97 22.09
RB25#0 21.98 21.96 22.02
RB1#0 23.92 23.94 23.96
RB1#25 24.16 24.17 24.18
RB1#49 23.93 24 24.03
10MHz QPSK 23. 4
“Q RB25#0 23.04 23.01 23.04 3.33 38.43
RB25#25 23.06 22.99 23.04
RB50#0 23.03 22.97 23.02
RB1#0 23.37 23.09 22.92
RB1#25 23.63 23.28 23.17
10MEHz 160AM RB1#49 23.52 23.07 23.04 2278 38.45
RB25#0 22.02 22.03 22.07
RB25#25 22.09 21.97 22.07
RB50#0 22 21.96 22.01
Result: Pass
Peak-to-average Ratio(PAR)
Test Resource Peak-to-average Ratio(dB) it
Bandwidth & | Block & RB . .
ancwict oc Lowest Channel | Middle Channel | Highest Channel (dB)
Modulation offset
RB1#0 3.83 5.13 33 13
10MHz QPSK RB50#0 493 4.67 458 13
10MHz RB1#0 4.58 5.62 4.29 13
16QAM RB50#0 5.77 5.59 5.54 13
Result: Pass

FCC §2.1049, §22.905:Occupied Bandwidth

99% Occupied Bandwidth

26 dB Occupied Bandwidth

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

1.4MHz QPSK 1.096 1.102 1.102 1.32 1.32 1.29
1.4AMHz 16QAM 1.102 1.096 1.096 1.326 1.29 1.296
3MHz QPSK 2.683 2.683 2.683 2.88 2.868 2.88
3MHz 16QAM 2.683 2.683 2.683 2.868 2.868 2.88
5MHz QPSK 4.531 4511 4.491 4.96 4.94 4.94
5MHz 16QAM 4.491 4.531 4.511 4.98 4.94 4.96

10MHz QPSK 8.942 8.942 8.942 9.76 9.56 9.6
10MHz 16QAM 8.942 8.942 8.981 9.52 9.6 9.64

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 .
(©) (Vc) (Hz) (ppm) (ppm)
-30 3.8 -5.76 -0.01 2.5
-20 3.8 -8.75 -0.01 2.5
-10 3.8 -9.02 -0.01 2.5
- 0 3.8 5.09 0.01 2.5
e e 10 3.8 -9.07 -0.01 25
20 3.8 -8.41 -0.01 25
30 3.8 -8.09 -0.01 2.5
40 3.8 5.9 0.01 2.5
50 3.8 9.38 0.01 2.5
Frequency Stability 20 3.6 7.37 0.01 2.5
vs. Voltage 20 4.3 -6.94 -0.01 2.5
Result: Pass
Test Mode: 10 MHz 16QAM Test Channel: | 836.5 MHz
Temperature Voltage Frequency Error Limit
Test Item .
(©) (Vee) (Hz) (ppm) (ppm)
-30 3.8 -6.72 -0.01 2.5
-20 3.8 -8.4 -0.01 2.5
-10 3.8 9.51 0.01 2.5
Frequency 0 3.8 8.86 0.01 2.5
Stability vs. 10 3.8 6.6 0.01 2.5
Temperature 20 3.8 -6.28 -0.01 2.5
30 3.8 -5.34 -0.01 2.5
40 3.8 5.81 0.01 2.5
50 3.8 -9.8 -0.01 2.5
Frequency 20 3.6 -9.94 -0.01 2.5
Stability vs.
Voltage 20 4.3 9.76 0.01 2.5
Result: Pass
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Test Plots:
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Spurious Emissions at Antenna Terminal
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Spurious Emissions at Antenna Terminal

Channel

3MHz Bandwidth QPSK

oo
Spectrum Spectrum o
Ref Level 20.00 dBm  Offset 7.50 6B @ RBW 100 kHz Ref Level 10.00 dém  Offset 7.50 db & RBW 1 MHz
& Att 25d8  SWT 2.7 ms @ VBW 300 kHz Mode Sweap o ALt 30 dB SWT 36 ms @ VBW 3 MHz Mode SWEEE
[@ 1Pk Max @ 1Pk Max
Mi[1] -54.03 dBm| MLl 35.43 dbm|
B871.20 MHz| 9130 GHz|
10 o
od -10
D1 -13.000
-10 20
01 -13,000 der
20dB } -30
i X
Lowest || | = A O . )
owest H v R !
a0 dp { ~| 50 di
- | o o
ot L i 1 st A Wit AL gttt At AW e -
70 A0 di
Start 30.0 MHz 501 pts Stop 1.0 GHz | Start 1.0 GHz 501 pts Stop 10.0 GHz
-I ) L IZ J Measuring...  ULNNRAND iy
[— Datss 9.00T.2021
Spectrum k2
P! Y 1|[ spectrum 2
Ref Level 20,00 dbm  Offset 7.50 d& = RBW 100 khz e T T e T
att 2548 5 9.7 VBW 300 kH R = L i)
- 1P‘k = B oWT 158 VI el nde, Swegp o At WoB SWT 3 ms e VBW 3 MMz Mode Sweep
0 a . (6 17k Max
mir1] 55.07 dBm Ml 95.97 dBm
i 6.0390 GHz
10 der 3
Ly -10 df
01 -13.000 d8m
=10 20
D1 -13.000 doir
-20 d 30
|‘ [
Middl a0 d { o d . PO ey RSN N W PO Fs -
1 c H R P Y Py =
-40 der l i 50 derm
-50 der o T km -0 di
v
zg'g‘w‘\"‘* T e W bt srtp bl A ~U| Pt nc] S
=70 df -840
T 501 pis Stop Lo Gz | |MStart LI GHE 501 pts Stop 10.0 GHz
e - —E—% J’ J Measuring.. i
L b Measuring..  WARRANA iy .
I ;. Dats: $.00T.2021 20:04:41
oo
SD:'CVU";\ v Spectrum 7
Ref Lovel 20,00 dbm  Offset 7.50 d& & RBW 100 kH
ove " £ Ref Level 10.00 dBm  Offset 7.50 OB w RBW 1 MHz
o AL 25dB SWT 2.7 ms @ VYBW 300 kHz Mode Sweep
= o At 0B SWT 36 ms @ VBW 3 MHz Made Sweep
@ 1Pk Ma [ 1Pk e
mif1] ‘im“ milil 54.66 dbm
2
8410 GHz
10 dBrr o
0B -10
D1 -13.000
=10 di 20
D1 -13.000 dBr
-20 d <30
. " . —
H h e = purknileg A
lg est f ‘ 0 e
-40 den {J 50 di
\ -60 di
1 3
ST VEVTER TN [ SPTOUM IPTY S WSO PPN SRR Y G v WP S -
70 di 40 di
Start 50,0 MHz 501 pts Stop L0 GHz | | ot LD HIZ, LTINS T
- Measuring... v
il [ Measuring..  @RALANNND G b . J Ll
«OCT. 2021 36

Date: 8.0C1.2021

Page 108 of 196






