China Certification ICT Co., Ltd (Dongguan)

Report No.: CR21110036-00D

Spurious Emissions at Antenna Terminal
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China Certification ICT Co., Ltd (Dongguan)

Report No.: CR21110036-00D

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

Lowest

Highest

QPSK
10MHz

Spectrum

(=]

o Att 30 dE SWT

Ref Level 20,00 dem  Offsel 4.50 dB e RBW 100 kHz
1ms @ YBW 300 kHz

Mode Sweep

Spectrum

@

Ref Level 20,00 dBm  Offset 4.50 dB & RBW 100 kHz

«: §.DEC.2021

[eren

b ALt 30 di 1ms @ VBW 300 kHz  Mode Sweep
@ 1Pm Max (@ 1Rm Max
mi[1] -17.65 dBm mi[1] -16.65 dBm)
824,0000 MH.
i Mgesfod, A AA P . st 849.0000 MHz
0 s \l e I
[ | 1,
od } ofd 1
y 7 |
/ i s \
-10 T T 10 dBm 1
01 -13.000 dBm + Y 01 -13,000 dBr it t
20 da 20 dBm T
H‘ el i
PP T
-and A an t\il/‘k/r’\,
e s
e Mo
40 d8 40 dem —
N
B 50 df L - 1
W Ay fon )| "
e ‘M\,ﬂal ronief
60 dBr <0
70 70 d
CF 824.0 MHz 501 pts Span 20.0 MHz CF B49.0 MHz 501 pts Span 20.0 MHz
Measuring...  EERNRNNNN & i 4

| teasuring..  URRANSAND WAk

2
530

Page 113 of 236




China Certification ICT Co., Ltd (Dongguan) Report No.: CR21110036-00D

Out of band emission, Band Edge
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Out of band emission, Band Edge
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China Certification ICT Co., Ltd (Dongguan)

Report No.: CR21110036-00D

4.9 Antenna Port Test Data and Results for LTE Band 7:

Serial Number: | CR21110036-RF-S1 Test Date: | 2021/12/06~2021/12/29
Test Site: | RF Test Mode: | Transmitting
Tester: | LE Qiao Test Result: | Pass
Environmental Conditions:
Temperature: Relative ATM
(OC)' 18.4~21.3 Humidity: | 32~48 Pressure: | 101.6~101.8
(%) (kPa)
Test Equipment List and Details:
. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer Spectrum 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 Attenuators 53-20-34 LN751 Each time N/A
R&S Wideband Radio CMW500 149218 20217722 | 2022/7/21
Communication Tester
BACL TEMP&HUMI Test Chamber BTH-150 30026 2021/7/22 2022/7/22
UNI-T Multimeter UT39A+ C210582554 2021/9/30 2022/9/30
E-Microwave Two-way Spliter 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 ().
EUT Information@LTE Band 7A:
Antenna Gain 1 Cable Loss 0
(dBi): (dB):
Operation Voltage(Voc):
Lowest: | 35 | Normal: | 3.85 | Highest: | 4.4
Test Frequency For Each Mode:
: Lowest Middle Highest
Operation
Bandwidth Frequency Frequency Frequency
(MHz) (MHz) (MHz)
SMHz 2502.5 2535 2567.5
10MHz 2505 2535 2565
15MHz 2507.5 2535 2562.5
20MHz 2510 2535 2560
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China Certification ICT Co., Ltd (Dongguan)

Report No.: CR21110036-00D

Test Data:
FCC§2.1046;§ 27.50(h)(2)
RF Output Power:
Test Resource Conducted Average Output Power(dBm) Maximum o
Bandwidth & | Block & RB Lowest Middle Highest EIRP EH({;BE;IM
Modulation offset Channel Channel Channel (dBm)
RB1#0 23.16 23.50 22.95
RBI1#13 23.09 23.34 22.92
SMHz QPSK RB1#24 23.42 23.58 22.94 2458 3
RB15#0 22.35 22.46 22.16
RB15#10 22.54 22.46 22.21
RB25#0 22.57 22.47 22.10
RB1#0 21.85 22.65 22.20
RB1#13 21.50 22.57 21.72
SMHz 160AM RB1#24 21.63 22.55 22.15 2365 3
RB15#0 21.64 21.23 20.98
RB15#10 21.61 21.26 20.99
RB25#0 21.76 21.45 20.97
RBI1#0 22.37 22.81 22.62
RB1#25 22.75 22.94 22.65
1OMEHz QPSK RB1#49 23.04 22.81 22.40 24.04 3
RB25#0 22.43 22.88 22.64
RB25#25 22.91 22.54 22.36
RB50#0 22.54 22.51 22.34
RB1#0 21.52 21.94 21.56
RB1#25 22.19 22.14 21.68
10MHz 16QAM RB1#49 22.49 22.00 21.49 23.49 13
RB25#0 21.44 21.99 21.77
RB25#25 21.93 21.53 21.51
RB50#0 21.55 21.60 21.43
RB1#0 22.37 22.99 23.24
RB1#38 22.79 23.17 22.49
15MHz OPSK RB1#74 23.70 23.58 22.66 247 3
RB36#0 22.39 22.68 22.70
RB36#39 22.86 22.34 22.24
RB75#0 22.53 22.36 22.31
RB1#0 21.65 22.46 22.49
RB1#38 22.27 22.05 21.85
15MHz 16QAM RB1#74 23.22 22.61 22.04 2422 3
RB36#0 21.43 21.81 21.72
RB36#39 21.97 21.49 21.31
RB75#0 21.70 21.40 21.36
20MHz QPSK RB1#0 22.10 23.35 23.42 24.6 33
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China Certification ICT Co., Ltd (Dongguan) Report No.: CR21110036-00D

RB1#50 23.25 23.60 22.96
RB1#99 23.41 23.37 22.73
RB50#0 22.58 22.55 22.68
RB50#50 22.90 22.39 22.22
RB100#0 22.59 22.44 22.48
RB1#0 21.16 22.76 23.15
RB1#50 22.20 22.77 22.46
20MHz 16QAM RB1#99 22.00 23.04 22.25 2415 3
RB50#0 21.37 21.53 21.72
RB50#50 21.45 21.50 21.06
RB100#0 21.24 21.49 21.41
Note: EIRP=Conducted Power(dBm) - Cable loss(dB) + Antenna Gain(dBi)
| Result: Pass
Peak-to-average Ratio(PAR)
Test Resource Peak-to-average Ratio(dB) -
Bandwidth & | Block & RB |  Lowest Middle Highest Igg
Modulation offset Channel Channel Channel
20MHz QPSK RB1#0 3.51 3.10 2.99 13
RB100#0 4.20 4.00 3.86 13
20MHz RB1#0 4.52 391 3.86 13
16QAM RB100#0 5.33 5.07 4.90 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
5MHz QPSK 4.551 4.511 4.531 5.060 5.080 5.020
SMHz 16QAM 4.531 4.551 4.531 5.060 5.040 5.060
10MHz QPSK 8.981 8.942 8.981 9.880 9.760 9.840
10MHz 16QAM 8.981 8.942 8.981 9.680 9.680 9.800
15MHz QPSK 13.593 13.533 13.593 15.000 14.940 16.800
15MHz 16QAM 13.533 13.533 13.593 14.880 14.940 15.180
20MHz QPSK 17.964 17.964 17.964 19.920 19.600 20.560
20MHz 16QAM 18.044 18.044 17.964 19.760 19.680 23.440

Note: The test plots please refer to the Plots of Occupied Bandwidth
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Report No.: CR21110036-00D

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.

FCC §2.1055, §27.54: Frequency Stability

Test Mode: 20M QPSK Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Temperature Voltage Lower Edge Upper Edge
Test Item (C) (Voo) (MHz) _ (MHz) _
Result Limit Result Limit
-30 3.85 2500.529 2500.00 2569.511 2570
-20 3.85 2500.521 2500.00 2569.512 2570
-10 3.85 2500.522 2500.00 2569.518 2570
Frequency 0 3.85 2500.527 2500.00 2569.513 2570
Stability vs. 10 3.85 2500.526 2500.00 2569.517 2570
Temperature 20 3.85 2500.529 2500.00 2569.511 2570
30 3.85 2500.527 2500.00 2569.518 2570
40 3.85 2500.528 2500.00 2569.513 2570
50 3.85 2500.523 2500.00 2569.519 2570
Frequency 20 3.5 2500.527 2500.00 2569.515 2570
Stability vs.
Voltage 20 44 2500.529 2500.00 2569.511 2570
Result: Pass
Test Mode: 20M 16QAM | Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Lower Edge Upper Edge
Test Item Temgzr; ture V(({};age (MHz) : p(rlj\/[HZ) :
Result Limit Result Limit
-30 3.85 2500.529 2500.00 2569.471 2570
-20 3.85 2500.528 2500.00 2569.477 2570
-10 3.85 2500.524 2500.00 2569.475 2570
Frequency 0 3.85 2500.529 2500.00 2569.476 2570
Stability vs. 10 3.85 2500.523 2500.00 2569.471 2570
Temperature 20 3.85 2500.529 2500.00 2569.471 2570
30 3.85 2500.527 2500.00 2569.477 2570
40 3.85 2500.528 2500.00 2569.478 2570
50 3.85 2500.526 2500.00 2569.473 2570
Frequency 20 3.5 2500.527 2500.00 2569.479 2570
Stability vs.
Voltage 20 44 2500.529 2500.00 2569.471 2570
Result: Pass
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Report No.: CR21110036-00D

Test Plots:
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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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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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4.10 Antenna Port Test Data and Results for LTE Band 12:

Serial Number: | CR21110036-RF-S1 Test Date: | 2021/12/06~2021/12/29
Test Site: | RF Test Mode: | Transmitting
Tester: | LE Qiao Test Result: | Pass
Environmental Conditions:
Temperature: Relative ATM
(ucj 18.4~21.3 Humidity: | 32~48 Pressure: | 101.6~101.8
(%) (kPa)
Test Equipment List and Details:
. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer Spectrum 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 Attenuators 53-20-34 LN751 Each time N/A
R&S Wideband Radio CMW500 149218 2021/7/22 2022/7/21
Communication Tester
BACL TEMP&HUMI Test Chamber BTH-150 30026 2021/7/22 2022/7/22
UNI-T Multimeter UT39A+ C210582554 2021/9/30 2022/9/30
E-Microwave Two-way Spliter 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 ().
EUT Information@ LTE Band 12A:
. Antenna
Antenna Ga.ln 3 Gain | 0.85 Cable Loss 0
(dBi): (dBd): (dB):
Operation Voltage(Voc):
Lowest: | 3.5 | Normal: | 3.8 Highest: | 4.4
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Bandwidth Frequency Frequency Frequency
(MHz) (MHz) (MHz)
1.4MHz 699.7 707.5 715.3
3MHz 700.5 707.5 714.5
SMHz 701.5 707.5 713.5
10MHz 704 707.5 711
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Test Data:

FCC§2.1046;§ 27.50(c) (10)

RF Output Power:

Test Resource Conducted Average Output Power(dBm) Maximum L.
Bandwidth & | Block & RB Lowest Middle Highest ERP El}gBI;;lr)mt
Modulation offset Channel Channel Channel (dBm)

RBI1#0 22.37 22.51 2243
RBI1#3 22.32 22.42 22.58

1.4MHz QPSK RBI#S 22.49 22.52 22.58 23.47 34.77
RB3#0 22.43 22.62 22.49
RB3#3 22.31 22.36 22.53
RB6#0 21.14 21.51 21.65
RBI1#0 21.67 21.78 21.07
RBI#3 21.71 21.81 21.20

| 4MHz 160AM RB1#5 21.77 21.81 21.20 2266 3477
RB3#0 21.48 21.37 21.14
RB3#3 21.42 21.32 21.20
RB6#0 20.36 20.74 20.53
RBI1#0 22.31 22.42 22.42
RB1#8 22.27 22.52 22.26

3MHz QPSK RBI1#14 22.57 22.61 22.35 23.46 3477
RB6#0 21.24 21.63 21.32
RB6#9 21.49 21.60 21.41
RB15#0 21.40 21.48 21.35
RBI1#0 21.78 21.57 21.62
RBI#8 21.60 21.52 21.66

3MHz 16QAM RBI1#14 21.84 21.78 21.82 2969 34.77
RB6#0 20.21 20.54 20.22
RB6#9 20.35 20.66 20.39
RB15#0 20.48 20.48 20.23
RB1#0 21.79 22.20 22.30
RBI#13 22.00 22.19 22.26

5MHz QPSK RB1#24 2241 22.60 22.50 2345 34,77
RB15#0 21.12 21.36 21.31
RBI15#10 21.25 21.33 21.47
RB25#0 21.13 21.38 21.31
RBI#0 20.50 21.46 20.91
RB1#13 20.16 20.86 21.26

SMHz 160AM RB1#24 20.57 21.50 21.57 2242 34.77
RBI15#0 20.03 20.06 20.16
RBI15#10 20.06 20.11 20.27
RB25#0 20.06 20.17 20.37

10MHz QPSK RB1#0 22.00 22.22 2243 23.49 34.77

Page 133 of 236




China Certification ICT Co., Ltd (Dongguan) Report No.: CR21110036-00D

RB1#25 22.55 22.26 22.57
RB1#49 22.22 22.40 22.64
RB25#0 21.28 21.32 21.42
RB25#25 21.28 21.34 21.60
RB50#0 21.37 21.42 21.45
RB1#0 21.40 21.50 21.26
RB1#25 21.81 21.57 21.49
10MHz 16QAM RB1#49 21.52 21.63 21.62 22 66 34.77
RB25#0 20.32 20.40 20.39
RB25#25 20.23 20.29 20.59
RB50#0 20.29 20.26 20.35
Note: ERP=Conducted Power(dBm) - Cable loss(dB) + Antenna Gain(dBd)
| Result: Pass
Peak-to-average Ratio(PAR)
Test Resource Peak-to-average Ratio(dB) o
Bandwidth & | Block & RB |  Lowest Middle Highest %(‘fg‘)t
Modulation offset Channel Channel Channel
10MHz QPSK RB1#0 3.97 4.00 4.00 13
RB50#0 5.22 5.65 5.62 13
10MHz RB1#0 5.01 5.04 5.04 13
16QAM RB50#0 6.41 6.70 6.61 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 1.108 1.108 1.296 1.314 1.290
}ggﬁﬁ 1.102 1.102 1.102 1326 1290 1.308
3MHz QPSK 2.695 2.707 2.683 2.940 2.964 2.952
3MHz 16QAM 2.695 2.695 2.683 2.964 2.976 2.928
SMHz QPSK 4.551 4.531 4.511 5.040 5.040 5.000
5MHz 16QAM 4.511 4.551 4.551 4.980 5.040 5.060
10MHz QPSK 8.942 8.942 8.981 9.680 9.760 9.760
10MHz 16QAM 8.901 8.981 8.981 9.680 9.720 9.840

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

FCC §2.1055, §27.54: Frequency Stability ‘

Test Mode: 10M QPSK Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Temperature Voltage Lower Edge Upper Edge
Test Item (C) (Voo) (MHz) _ (MHz) _
Result Limit Result Limit
-30 3.85 699.527 699.00 715.511 716.00
-20 3.85 699.522 699.00 715.514 716.00
-10 3.85 699.523 699.00 715.512 716.00
Frequency 0 3.85 699.527 699.00 715.513 716.00
Stability vs. 10 3.85 699.522 699.00 715.517 716.00
Temperature 20 3.85 699.529 699.00 715.511 716.00
30 3.85 699.528 699.00 715.513 716.00
40 3.85 699.521 699.00 715.517 716.00
50 3.85 699.529 699.00 715.519 716.00
Frequency 20 35 699.523 699.00 715.512 716.00
Stability vs.
Voltage 20 4.4 699.529 699.00 715.511 716.00
Result: Pass

Test Mode: 10M 16QAM | Test Channel: Lowest for Lower Edge,Highest for Upper Edge

Temperature Voltage Lower Edge Upper Edge

Test Item (C) (V<) (MHz) — (MHz) —
Result Limit Result Limit

-30 3.85 699.523 699.00 715.513 716.00

-20 3.85 699.524 699.00 715.514 716.00

-10 3.85 699.525 699.00 715.515 716.00

Frequency 0 3.85 699.526 699.00 715.516 716.00
Stability vs. 10 3.85 699.527 699.00 715.517 716.00
Temperature 20 3.85 699.529 699.00 715.511 716.00
30 3.85 699.528 699.00 715.518 716.00

40 3.85 699.529 699.00 715.510 716.00

50 3.85 699.520 699.00 715.511 716.00

Frequency 20 3.5 699.521 699.00 715.515 716.00
Sti}’ ;ﬂ;}égs 20 44 699.529 699.00 715.511 716.00
Result: Pass

Page 135 of 236




China Certification ICT Co., Ltd (Dongguan) Report No.: CR21110036-00D

Test Plots:

Occupied Bandwidth

Channel 1.4MHz Bandwidth QPSK 1.4MHz Bandwidth 16QAM

o
Spectrum v ] Spectrum s
Ref Level 20,00 dsm  Offset 4.50 dB & RBW 30 kHz Ref Level 20,00 dBm  Offset 450 db @ RBW 30 kHz
o At 30d8  SWT  1.1m: @ YBW 100 kH: _Mode Sweep o ALt 30 dE  SWT 1.1 ms e VBW 100 kHz  Mode Swesp
@ 1Pk Max @ 1Pk Max
Mi[1] -11.90 dBm)| M1l 12,39 dBm
05800 MHz n L 699.04000 MHz
B G P oY Y = 01 13.230 dB o
10 . SRS LAET e e B Yo 1.095808383 MHz 10 der il PV W SIS 1.101786407 MHz
/ pi[1] A -0.04 dB| ¥ 0.61 dB|
{ L 1.29600 MHZ| i 1.32600 MHz
od 7 ad
)
-0 - -10 di 1ty
D2 -12.050 dem - T 2 02 12770 demY 2
" g
2048 F -20
v % [ = =
ah GVt e v
AT ety i o |
Lowest | [+ &
_an dp 40 d
S04 50 di
60 4 %0
70 70 df
T ITTELTT] 501 pis Span 3.0 Mz CF 699.7 MHz 501 pts Span 3.0 MHz
" “Measuring...
i e [ ressrma TN

Da

&.DEC

Spech ] o=
pReUITY ¥ Spectrum

Ref Level 20.00 dgm  Offset 4.50 d& & RBW 30 khz

Ref Level 20.00 dBm  Offset 450 dB & RBW 30 kHz
KH o
I~ ':‘:M SR (ST 11ims @ VBW I00KHE. Mode, Sween o Att 30d8  SWT  1.1ms @ VBW 100 kHz _Mode Sweep
ol L 5598 [® 1Pk Ma
11.99 dBm)|
ma[L] T12.20 dBm|
D1 14.020 dem , 706.84600 MHz [ :
= 1 14.020 dBn 2 o S — e ey G1 13460 de — ‘ — ~ 06.85600 MHz,
4 7 ' 3 10 dBr _at- e el e S 1.101796407 MHz
0.02 dB 7 D[] ¥ 0,21 dp|
; / 1.31400 MHz / 1.29000 Mz
o di I
a i 1
d L F
20 D2 11 aawa‘x] : AL o5 S R
% 2 -125 =\
20 der > . E
pfrirenid = N s ~ A
. |~ i | o
Middle |-« = |
-40 d -40 di
50 d s0d
-60 o 50
7048 70 deir
T e seananmnz | | [cETozEmmz 501 pis Span 3.0 MHz
Teasarma- WO WG v it bt e =

)
¥ 1| [ spectrum b
20,00 dbm _ Offset .50 dB & RBW 30 kK
P Sh W e EW Lok K g Ref Level 20.00 dBm  Offset 450 db @ RBW 30 Kz
s Ams e 2 __Made Sweep o Att 00 SWT 11 ms e VBW 100 kHz  Mode Swesp
[@ 1Pk Max (@ 1Pk Max
S l‘,r maf1] 20,08 B CEIRY] T12.54 dBm
14.740 da = o e e T L 714.65200 MHz| 14.64000 MHz
1od f OccBi. {2 LAnzzassLlibz) | ., g i e 1.101796407 Mz,
{ Di[1] i 0.72 di| p1[1] \ 0.51dB
f \ 1.29000 MHz| \ 1.30800 MHz
L 7 ad
; wl ‘
-0 02 -11.260 demy S0k
i g /
-20 vy -,q,.\f—\\ -20 = A_fJ-‘ =
oy Wi P I Wi
. o s P i
Highest ||+ [~ B
.40 “0d
il 50 4
o 60
-70 L
SETE RS TV s | (SEsa e 501 pts i Span 3.0 MHz
—UIL‘W Measuring...
il Measuring... e 1 g,

5:20

Page 136 0f 236




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR21110036-00D
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