China Certification ICT Co., Ltd (Dongguan)

Report No.: CR21110011-00C

Spurious Emissions at Antenna Terminal
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China Certification ICT Co., Ltd (Dongguan) Report No.: CR21110011-00C

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

Report No.: CR21110011-00C

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

Report No.: CR21110011-00C

Out of band emission, Band Edge
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Report No.: CR21110011-00C
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Out of band emission, Band Edge
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China Certification ICT Co., Ltd (Dongguan)

Report No.: CR21110011-00C

4.9 Antenna Port Test Data and Results for LTE Band 12

Serial Number: | CR21110011-RF-S1 Test Date: | 2021-11-23~2021-11-24
Test Site: | 966-2, 966-1 Test Mode: | Transmitting
Tester: | Great Qiao, Carl Liang Test Result: | Pass
Environmental Conditions:
) Relative .
Temperature: | 5 4 234 Humidity: | 33~34 ATM Pressure: | 1) 5
() oA (kPa)
Test Equipment List and Details:
.. Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2021/7/22 2022/7/21
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
ZHAOXIN DC Power Supply RXN-6010D | 21R6010D09 N/A 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 OEO0120176 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 I nternational System of Units ().

EUT Information@ LTE Band 12A:

Antenna Gain Antenna Gain Cable Loss
(dBi): | 0 (dBd): | 1> @n): | %4
Operation Voltage(Voc):
Lowest: | 3.6 | Normal: | 3.85 | Highest: | 4.35
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
5SMHz 701.5 707.5 713.5
10MHz 704 707.5 711
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China Certification ICT Co., Ltd (Dongguan) Report No.: CR21110011-00C

Test Data:
FCC§2.1046;§ 27.50(c) (10)
RF Output Power:
TeS'f R Conducted Average Output Power(dBm) e o
Bandwidth ; i ERP Limit
& Block & RB Lowest Middle Highest ERP (dBm)
Modulation offset Channel Channel Channel (dBm)
RBI1#0 18.70 18.70 18.79
RBI#3 18.84 18.87 18.97
1AMz QPSK RBI#5 18.70 18.74 18.83 17.02 3477
RB3#0 17.66 17.63 17.90
RB3#3 17.62 17.78 17.78
RB6#0 18.62 18.64 18.70
RB1#0 18.71 18.76 18.82
RBI#3 18.63 18.66 18.77
| 4MHz 16QAM RBI#5 17.72 17.67 17.84 172 34.77
RB3#0 17.69 17.77 17.80
RB3#3 17.67 17.74 17.86
RB6#0 19.13 19.15 19.07
RBI1#0 18.67 18.68 18.72
RBI1#8 18.77 18.81 18.89
3MHz QPSK RBI1#14 18.64 18.65 18.73 18.04 3477
RB6#0 17.70 17.66 17.86
RB6#9 19.08 19.06 19.99
RBI15#0 19.09 19.12 19.06
RBI1#0 19.68 19.19 19.11
RB1#8 20.67 19.20 19.06
3MHz 160AM RBI1#14 20.69 19.25 18.05 18.74 34.77
RB6#0 19.16 19.06 18.98
RB6#9 19.13 19.12 18.92
RBI15#0 19.15 19.04 19.09
RB1#0 18.04 18.06 19.96
RBI#13 18.17 18.16 19.10
RB1#24 18.09 18.02 19.02
5MHz QPSK 18.11 34.77
RBI15#0 18.09 18.09 19.16
RBI15#10 18.09 18.19 19.96
RB25#0 18.06 18.21 20.06
RB1#0 19.90 18.19 19.97
RBI1#13 18.04 18.39 18.13
SMHz 160AM RB1#24 19.94 18.30 18.05 18.02 3477
RBI15#0 19.10 19.04 19.17
RBI15#10 19.10 19.13 18.95
RB25#0 19.09 19.09 19.06
RBI1#0 18.51 18.52 18.48
10MHz QPSK RBI1#25 18.91 18.93 18.92 17.02 34.77
RBI1#49 18.51 18.58 18.59
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China Certification ICT Co., Ltd (Dongguan) Report No.: CR21110011-00C

RB25#0 18.70 18.70 18.79
RB25#25 18.84 18.87 18.97
RB50#0 18.70 18.74 18.83
RB1#0 17.66 17.63 17.90
RB1#25 18.67 18.68 18.72
1OMHz 160AM RBI1#49 18.77 18.81 18.89 173 34.77
RB25#0 18.64 18.65 18.73
RB25#25 19.20 19.25 19.00
RB50#0 19.13 19.16 19.00
Note: ERP=Conducted Power(dBm) - Cable loss(dB) + Antenna Gain(dBd)
| Result: Pass
Peak-to-average Ratio(PAR)
Test R Peak-to-average Ratio(dB)
Bandwidth esource Limit
& Block & RB Lowest Middle Highest (dB)
. offset Channel Channel Channel
Modulation
10MHz RBI1#0 5.39 5.39 5.88 13
QPSK RB50#0 53 5.54 5.25 13
10MHz RB1#0 5.97 5.91 6.99 13
16QAM RB50#0 6.32 6.32 6.12 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 1.102 1.102 1.296 1.32 1.29
1.4MHz
16QAM 1.102 1.09 1.102 1.32 1.29 1.296
3MHz QPSK 2.683 2.695 2.683 2.88 2.88 2.892
3MHz 16QAM 2.683 2.683 2.671 2.892 2.88 2.868
5SMHz QPSK 4.531 4511 4511 5.18 5.22 5.14
5MHz 16QAM 4.531 4.551 4.531 5.16 5.18 5.16
10MHz QPSK 8.942 8.942 8.981 10 9.92 9.96
10MHz
16QAM 8.942 8.981 8.942 9.72 9.84 9.88
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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China Certification ICT Co., Ltd (Dongguan)

Report No.: CR21110011-00C

FCC §2.1055, §27.54: Frequency Stability

Test Mode: 10M QPSK Test Channel: Lowest for Lower Edge, Highest for Upper Edge
Lower Edge Upper Edge
T
Test Item emé)%r;l ture V(%}t)ege (MHz) (MHz)
Result Limit Result Limit
-30 3.85 699.513 699.00 715.456 716.00
-20 3.85 699.514 699.00 715.458 716.00
-10 3.85 699.513 699.00 715.458 716.00
Frequency 0 3.85 699.514 699.00 715.456 716.00
Stability vs. 10 3.85 699.512 699.00 715.455 716.00
Temperature 20 3.85 699.514 699.00 715.457 716.00
30 3.85 699.513 699.00 715.455 716.00
40 3.85 699.514 699.00 715.457 716.00
50 3.85 699.515 699.00 715.455 716.00
Frequency 20 3.6 699.515 699.00 715.458 716.00
Stability vs.
Voltage 20 4.35 699.513 699.00 715.458 716.00
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) (Vioc) (MHz) _ (MHz) _
Result Limit Result Limit

-30 3.85 699.515 699.00 715.458 716.00

-20 3.85 699.513 699.00 715.457 716.00

-10 3.85 699.513 699.00 715.458 716.00

Frequency 0 3.85 699.514 699.00 715.459 716.00
Stability vs. 10 3.85 699.514 699.00 715.456 716.00
Temperature 20 3.85 699.514 699.00 715.457 716.00
30 3.85 699.514 699.00 715.455 716.00

40 3.85 699.515 699.00 715.455 716.00

50 3.85 699.512 699.00 715.456 716.00

Frequency 20 3.6 699.512 699.00 715.455 716.00
St'{‘;’;ﬂ;ygevs' 20 435 699.513 699.00 715.456 716.00
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
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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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Co., Ltd (Dongguan)

Report No.: CR21110011-00C

4.10 Antenna Port Test Data and Results for LTE Band 17

Serial Number: | CR21110011-RF-S1 Test Date: | 2021-11-23~2021-11-24
Test Site: | 966-2, 966-1 Test Mode: | Transmitting
Tester: | Great Qiao, Carl Liang Test Result: | Pass
Environmental Conditions:
) Relative .
Temperature: | 5 4 234 Humidity: | 33~34 ATM Pressure: | 1) 5
() oA (kPa)
Test Equipment List and Details:
o Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2021/7/22 2022/7/21
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
ZHAOXIN DC Power Supply RXN-6010D | 21R6010D09 N/A N/A
Weinschel Coaxial Attenuators 53-20-34 LN751 Each time N/A
R&S Wideband Radio CMWS500 149218 2021722 | 20227721
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 OEO0120176 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 I nternational System of Units (S).

EUT Information@LTE Band 17A:

Antenna Gain Antenna Gain| Cable Loss
(dBi):*0 (dBd)[ 153 (B
Operation Voltage(Voc):
Lowest:‘3.6 Normal:‘3.85 Highest:‘4.35

Test Frequency For Each Mode:

g : Lowest Frequency | Middle Frequency | Highest Frequency
Operation Bandwidth| (MHz) (MHz) (MHz)

5SMHz 706.5 710 713.5
10MHz 709 710 711
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Test Data:
FCC§2.1046;§ 27.50(c) (10)
RF Output Power:
Conducted Average Output Power(dBm) )
Banc?iféth & Bﬁ)isfgcrchB i 3 Ll T | R
Modulati . Lowest Middle Highest ERP(dBm) | Limit(dBm)
oduiahion offset Channel Channel Channel
RB1#0 18.95 18.25 18.83
RB1#13 18.36 18.25 18.85
RBI1#24 18.69 18.52 18.25
5MHz QPSK 18.03 34.77
RBI15#0 18.93 18.28 18.58
RB15#10 18.95 18.55 19.93
RB25#0 18.95 18.55 19.98
RB1#0 19.82 18.97 19.97
RBI1#13 18.99 19.34 18.12
RB1#24 19.89 19.23 19.06
5MHz 16QAM 18.02 34.77
RB15#0 19.11 18.91 19.12
RBI15#10 19.17 18.98 18.93
RB25#0 19.08 18.98 18.98
RBI1#0 18.33 19.99 19.98
RB1#25 18.11 18.89 19.98
RBI1#49 18.41 18.88 19.93
10MHz QPSK 18.04 34.77
RB25#0 18.47 18.99 19.96
RB25#25 18.71 19.96 19.88
RB50#0 18.47 19.98 19.93
RBI1#0 18.58 18.06 19.99
RBI1#25 18.75 18.30 19.14
RB1#49 18.33 18.15 19.07
10MHz 16QAM 18.04 34.77
RB25#0 19.08 18.98 19.02
RB25#25 19.11 18.94 18.94
RB50#0 19.10 18.95 18.97
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) L
Bandwidth & | Block & RB Lowest Middle Highest (dB)
Modulation offset Channel Channel Channel
RBI1#0 5.91 4.99 5.77 13
10MHz QPSK
RB50#0 5.45 5.42 5.28 13
10MHz RBI#0 6.32 5.91 7.1 13
16QAM RB50#0 6.49 6.29 6.2 13
Result: Pass
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FCC §2.1049, §27.53:Occupied Bandwidth

99% Occupied Bandwidth

26 dB Occupied Bandwidth

Operation (41563, (AEes)
Mode . .
Middle : Middle :
Low Channel channel High Channel | Low Channel Channel High Channel
SMHz QPSK 4511 4.531 4511 5.22 5.14 5.16
5MHz 16QAM 4511 4.531 4.531 5.16 5.18 5.18
10MHz QPSK 8.981 8.942 8.981 9.96 9.88 9.92
10MHz 16QAM 8.942 8.981 8.981 9.88 9.92 9.8
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.
FCC §2.1055, §27.54: Frequency Stability
Test Mode: |10M QPSK Test Channel: Lowest for Lower Edge, Highest for Upper Edge
i Lower Edge Upper Edge
Testitom | Temperatre | Voliage (MHz) (MHz)
Result Limit Result Limit
-30 3.85 704.513 704.00 715.485 716.00
-20 3.85 704.512 704.00 715.487 716.00
-10 3.85 704.513 704.00 715.487 716.00
Frequency 0 3.85 704.514 704.00 715.485 716.00
Stability vs. 10 3.85 704.513 704.00 715.486 716.00
Temperature 20 3.85 704.514 704.00 715.486 716.00
30 3.85 704.514 704.00 715.485 716.00
40 3.85 704.515 704.00 715.485 716.00
50 3.85 704.515 704.00 715.484 716.00
Frequency 20 3.6 704.515 704.00 715.486 716.00
Stability vs.
Voltage 20 4.35 704.512 704.00 715.487 716.00
Result: Pass
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Test Mode: |1OM 16QAM  |Test Channel: Lowest for Lower Edge, Highest for Upper Edge
Lower Edge Upper Edge
Testitem | Temperature | Volige (MH2) (MHz)
Result Limit Result Limit
-30 3.85 704.514 704.00 715.456 716.00
-20 3.85 704.513 704.00 715.458 716.00
-10 3.85 704.512 704.00 715.456 716.00
Frequency 0 3.85 704.513 704.00 715.454 716.00
Stability vs. 10 3.85 704.513 704.00 715.456 716.00
Temperature 20 3.85 704.514 704.00 715.457 716.00
30 3.85 704.514 704.00 715.456 716.00
40 3.85 704.516 704.00 715.457 716.00
50 3.85 704.514 704.00 715.458 716.00
Frequency 20 3.6 704.516 704.00 715.456 716.00
Stability vs.
Voltage 20 4.35 704.514 704.00 715.457 716.00
Result: Pass
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Test Plots:

Occupied Bandwidth

Channel

SMHz Bandwidth QPSK

5MHz Bandwidth 16QAM

[>==3
Spectrum ] v ] Spectrum i
Ref Level 20,00 dsm Offset 7.50 d& e RBW 100 kHz Ref Level 20.00 dBm  OFfset 7.50 db & RBW 100 kHz
| _Att 25de  SWT 1ms & VBW 300 kHz Mode Sweep o _Att 25 0B SWT 1ms @ VBW 300 kHz _Mode Sweep
@ 1Pk Max [@ 1Pk Max
e I mMi[1] 11.09 dBm)| [TETEY] 11.63 dBm
01 15.250 dBm—T o 7o o o ey — 703.8800 MH2 01 14,440 dam A - Y : 703.9000 MHz|
104 . Oce B 4.510970044 MHz| A I e o 1510978044 MHz
X p1[1] 0.40 dB D11} 0.47 dB)
w J 5.2200 MHz| 5.1600 MHz|
derr {
3
di i,
10 D2 -10,750%dBrT
/ \
20 di [‘ / \
Lowest | |== JL e e
PRDRLN P LA ] e Lt
-and
50 dBy S d
60 60 df
70 70 di
CE TGS MHZ 501 pts Span 10.0 MHz CF 7065 MHz 501 pts Span 10.0 MHz

Measuring...

| Measuring..

10502503

02103

Spectrum

; Spectrum
Ref Lovel 20.00 dbm  Offset 7.50 06 = REW 100 b
s PR U e e D N Sea Ret Level 20.00 d6m  OFfsat 7.50 db = RBW 100 Wi
2 o Att 258 SWT_ 1ms @ VBW 300 kHz _Made Swesp
@17k M
@ 1Pk Max
Mili] - il f{:‘j‘;::_‘!“ milil 11.95 dBm)|
L T e T e e v 4 d 01 14.2 = 707.4200 MHzZ|
10 dar Oce Bw 1590038124 mhiz| || A e o, R ey T dichnoanacwhit
bl “2.27 4B i[1] 0.02dB
K DA e 5.1800 MHz|
o a
\
\
10 -10 2\‘
20 20 ¥
\
D 4 dd 30d L = =
iddle aVaaes A TN VAT L S T
-40 dBrr 40 dBi
-50 dém S0 d
. 50 d
=70 di 70 di
T, T Span 0.0 Wiz | LCE710.0 Mz 501 pis Span w.u‘MHz
Pt Measuring... |
[ RERRR b = J Il

_] Measuring...

10:02:28

Spectrum

=

; Spectrum b
Ref Level 20,00 9bm _ Offset 7.50 db & REBW 100 k| [ ]
s g e e L T W Ret Level 20.00 d6m  OFfsat 7.50 db = RBW 100 Wi
e o Att 2508 SWT_ 1ms @ VBW 300 kz _ Mode Swesp
= i @ 1Pk Max
MLl 11.35 dém milil 11.20 dBm)|
- I T R e e 7102200 MHz B e .. = o
10 dem Occ By v.s1007m044 mnaf | Fi pre—— ey
11 by | if1] \ -0.87 d)
oda SAA0n e a | \ 5.1800 MHz
/ |
10.d - -0 }3\
20 d 20 \,
\"k
: — H
-30 - -30
Highest R = s .
g ] o] lh-v-_,v s SN
0d 40 dem
50d sod
S 80 d
70 di 0k
S TTLTT i Span 100 | LCE 1108 Mz 501 pts Span 10.0 Mz
LAl

_] Measuring...

i0:03:16

| Measuring...

1
03145

Page 134 of 172




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR21110011-00C

Occupied Bandwidth
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Spurious Emissions at Antenna Terminal
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Spurious Emissions at Antenna Terminal
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