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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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4.9 Antenna Port Test Data and Results for LTE Band 12

Serial Number: | IWTO-1 Test Date: | 2023/1/12~2023/1/17
Test Site: | RF Test Mode: | Transmitting
Tester: | George Chen Test Result: | Pass
Environmental Conditions:
. Relative )
Temperature: | ¢ 555 Fumidity: | 46~65 ATM Pressure: | 404 5 102 6
() 0 (kPa)
(%)
Test Equipment List and Details:
. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2022-07-15 | 2023-07-14
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
YINSAIGE Coaxial Cable SS402 SJ0100001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Power Splitter 1515 RA914 Each time N/A
R&S Wideband Radio CMWS500 149218 2022-04-06 | 2023-04-05
Communication Tester
BACL TEMP&HUMI Test BTH-150-40 30174 2022-09-29 | 2023-09-28
Chamber
UNI-T Multimeter UT39A+ C210582554 N/A N/A
ZHAOXIN DC Power Supply RXN-6010D | 21R6010D0912386 | 2022-07-15 | 2023-07-14

* 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).

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
5MHz 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 ST
Bandwidth & | Block & RB | Lowest Middle Highest ERP (dBI;gm
Modulation offset Channel Channel Channel (dBm)
RB1#0 23.34 23.08 233
RB1#3 23.32 23.22 23.32
1.4AMHz QPSK RBI#S 23.33 23.29 23.28 21.23 34.77
RB3#0 23.33 23.35 233
RB3#3 23.36 23.33 23.33
RB6#0 22.57 22.27 22.11
RBI1#0 22.14 2291 22.62
RB1#3 22.17 22.94 22.64
1 4MHz 16QAM RBI#S 22.19 2291 22.66 20.81 34.77
RB3#0 22.67 22.09 22.28
RB3#3 22.68 22.12 22.33
RB6#0 21.81 21.65 21.78
RBI1#0 23.2 23.33 23.34
RB1#8 23.36 23.38 23.24
RB1#14 23.29 23.29 23.32
3MHz QPSK 21.25 3477
RB6#0 22.63 22.29 22.24
RB6#9 22.15 22.19 22.17
RB15#0 22.56 22.23 22.17
RB1#0 23.34 21.75 22.5
RB1#8 23.5 21.71 22.46
3MHZ 160AM RB1#14 22.86 21.8 22.45 2137 3477
RB6#0 21.68 21.4 21.3
RB6#9 21.33 21.79 21.57
RB15#0 21.6 21.63 21.39
RBI1#0 23.27 23.18 23.25
RB1#13 23.18 23.11 23.32
RB1#24 23.26 23.07 23.31
5MHz QPSK 21.19 3477
RB15#0 22.6 22.25 22.21
RB15#10 22.02 22.21 22.29
RB25#0 22.06 22.33 22.19
RB1#0 22.73 21.81 21.3
RB1#13 22.26 21.76 21.36
SMHz 16QAM RB1#24 22.26 21.81 21.41 206 34.77
RB15#0 21.55 21.24 21.66
RB15#10 21.13 21.63 21.33
RB25#0 21.24 21.5 21.34
10MHz QPSK RB1#0 23.08 23.46 23.15 21.33 34.77
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RB1#25 23.14 23.45 23.12
RB1#49 23.26 23.43 233
RB25#0 22.1 22.36 22.29
RB25#25 22.29 2231 22.25
RB50#0 22.2 22.15 22.27
RBI1#0 22.9 21.72 22.3
RB1#25 22.39 21.71 222
10MHZ 16QAM RB1#49 22.43 21.83 22.47 2077 3477

RB25#0 21.27 21.33 21.58
RB25#25 213 21.73 21.41
RBS50#0 21.62 21.59 21.54

Note:
ERP= Conducted Power(dBm) - Lc(dB) + Gr(dBd)
Gr(dBd)=Gr(dBi)-2.15

| Result: Pass
Peak-to-average Ratio(PAR)
Test Resource Peak-to-average Ratio(dB) Linmit
Bandwidth & | Block & RB Lowest Middle Highest (dB)
Modulation offset Channel Channel Channel
RB1#0 4.67 4.58 4.67 13
10MHz QPSK
2Q RB50#0 5.19 5.39 53 13
10MHz RBI#0 5.28 5.77 5.88 13
16QAM RB50#0 6.06 6.2 6.09 13
Result: Pass
FCC §2.1049, §27.53:Occupied Bandwidth
99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MEz)
Mode Low Middle High Low Middle High
Channel channel Channel Channel Channel Channel
1.4MHz QPSK 1.102 1.096 1.102 1.254 1.254 1.26
1.4MHz 16QAM 1.102 1.108 1.096 1.254 1.26 1.254
3MHz QPSK 2.695 2.683 2.695 3.012 3.012 2.988
3MHz 16QAM 2.695 2.695 2.695 3 3.024 3.012
5MHz QPSK 4.511 4.511 4.531 5.02 4.96 4.98
5MHz 16QAM 4.531 4511 4.491 5.02 5.02 5
10MHz QPSK 8.942 8.942 8.982 9.72 9.8 9.76
10MHz 16QAM 8.942 8.942 8.982 9.8 9.84 9.72

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, §27.53:0ut 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
Lower Edge Upper Edge
Test Item Tem{iecr;‘““e V(‘\’}fi%e (MHz) (MHz)
Result Limit Result Limit
-30 3.8 699.540 699.00 715.568 716.00
-20 3.8 699.559 699.00 715.586 716.00
-10 3.8 699.553 699.00 715.503 716.00
Frequency 0 3.8 699.568 699.00 715.598 716.00
Stability vs. 10 3.8 699.596 699.00 715.558 716.00
Temperature 20 3.8 699.529 699.00 715.511 716.00
30 3.8 699.572 699.00 715.590 716.00
40 3.8 699.574 699.00 715.517 716.00
50 3.8 699.580 699.00 715.592 716.00
Frequency 20 3.6 699.578 699.00 715.524 716.00
Stability vs.
Voltage 20 435 699.573 699.00 715.594 716.00
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) (Vo) (MHz) — (MHz) —
Result Limit Result Limit
-30 3.8 699.574 699.00 715.542 716.00
-20 3.8 699.547 699.00 715.514 716.00
-10 3.8 699.508 699.00 715.543 716.00
Frequency 0 3.8 699.515 699.00 715.528 716.00
Stability vs. 10 3.8 699.578 699.00 715.547 716.00
Temperature 20 3.8 699.529 699.00 715.511 716.00
30 3.8 699.590 699.00 715.527 716.00
40 3.8 699.534 699.00 715.504 716.00
50 3.8 699.589 699.00 715.561 716.00
Frequency 20 3.6 699.570 699.00 715.585 716.00
Stability vs.

Voltage 20 4.35 699.518 699.00 715.546 716.00
Result: Pass
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Test Plots(Note: The 5.6dB is the Insertion loss of the RF cable, Power Splitter and DC Block, which was offset

into the Spectrum Analyzer):
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Channel

3MHz Bandwidth QPSK

3MHz Bandwidth 16QAM

- o
Spectrum |'v Spectrum =
ef Lovel 30.00 cBm  Offsel 560 05 = RBW 30 inz el Lovel 30,00 90 Offset 5.50 0F = RBW 30 77z
3508 SWT_ 1ims @ VBW 100kHz Mode Swesp Att I6d8 SWT  1ims e VBW 100 kH: Mode Sweep
(@15 har
M1 12,70 dBm)| [CITET] 103,43 aBm|
6990000 MHz 09,0000 Mz
i Oce By 2694610770 MMz 20, Oee B 2694610778 Mz
= T P AT 0,20 dp| L - AL e 6% o)
in 30120 MH:| Sy 3.0000 MH3|
od o
10 d
~20 dBmr -20 d .
P | . 1O ety i L [N BT s =Y Pt N
. e
Lowest ||., e
-50 ¢Bi 50 d
-60 -0 d
CF 700.5 MHz 501 pts Span 6.0 MHz CF_700.5 MHz 501 pts Span 6.0 MHz
Marker Marker
_Type | Ref | Tre | X-valus y-value | Function | Function Rasult ||| upe | wor | Tee | H-valus I Wevolus | Funetion | Fusatinn Rasult I}
Y O 5 6990 MHz 12,70 dbm | i 1 990 Mz =343, |
T1 1 99,1587 MHz #.58 dim Occ Bw 2654610778 MHz I A DR LAST Mt 8.95 dbm Do B 2.494610778 Mtz
T2 1 018533 MH: 5.18 dim T2 T01.B413 Meiz 8.29 dien
D1l M1 1 3.012 MH2 -0.29 dB D 30 ks (LX)
( Il J W L j! ] T e
= =)
7 1| spectrum =
Offset 5.60 Cb = RBW 30 khz
3508 BWT  1.1ms w VBW 100 kH:  Moida Sweep Rel Lovel 30,00 dien  Offset 5.50 0B = RBW 30 1z
Att I6d8 SWT  1ims e VBW 100 kH: Mode Sweep
CITEY] 439 dBim =
] 19.19 aom
05,9000 Mz
7059880 MHz|
”"Ej"“ T s i “‘ ), Occ Bw 2,694610770 Mhz
e DAl S 3 d) G 3
sk = P o] X . e} € o .24 oy
| . X 3.0240 MHg|
o -
-10 d -
1 -20 d
“' = NS - P o= V. #
. T P e, v
Middle o
%0 d
L0 d
501 pis pan 6. CF 707.5 MHz 501 p Span 6.0 MHz
rarkar Marker
| _Type | ret | Tre | H-valus | v-value | Function | Function Result || || ool mat | Trc| X-valus | v-volus | Function | Function Reault I}
M1 1 705,998 ML "14.30 dom I 1 705,988 MHz ~13,1% dBem |
LY I 706, 1587 MMz | 10.25 dbm e bw 2682634731 MHE n ! Jos. 467 et £.04 dben Der. 2624810778 Mea
12| | 708.8413 MHZ | .78 dBm 62; . : W':en;: Mz ?_-322:1:-
TR 3.012 MHz 0.93 di a . _—
= =)
¥ ([ spectrum =
Offset 5.60 Cb = RBW 30 khz
Rel Lovel 30,00 dion  Offset 5.50 b = RBW 30 bHz
Att 3508 BWT  11ms e VBW 100 khz
e - Moda Sweep At 3548 SWT  1.1ms @ VBW 100 kH: _ Mods Swes
a0 e - Pl el
M1l “_11:‘.}‘;‘: I:::III: M 13.02 dom|
20d i . 713.0000 M|
" :| 1 8 778 "‘ 0 Do Bw 2694610778 Mz
s o - 1= 0.79 di| . 31 = 085 oy
10 2.9680 MHz| " RIS v 3.0120 MHz|
[ o {
-10 di Ao d 4
-20 dis P v -20 d +
¥, [ T TR = P Artufon n
. 30 e = a, )
Highest |[,..
-50 di 50 d
40 di £0d
CF 714.8 MHz 501 pis Span 6.0 Mz | | [LEF 714.5 MHz S0 prs SpEIG.0 Mz
kT Markor
| _type | Ret | Tre | %-valug | vvale | Funetion | Function Result ||| e | Tec| Al S L l Funciion Besik i
M1 1 713.0 MRz -12,45 dBm M 1 z 13.82 dim
T TR i S T TR 1 1 7131587 Meiz .83 dim Oce Bw 2654610778 MHz
T2 | T15.8533 MHE | 6.64 dBm l;f il : 715.30333 m: 6'36,;“:
| D1l M1 1 2,988 MHz 0.79 di el —1_

Page 124 of 194




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR221264033-00B
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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

Channel

10MHz Bandwidth QPSK

- o=
Spectrum | v Spectrum l"é’
Ref Lavel 30,00 @m GRSt 560 05 = RBW 100 1z Rof Lavel 10,00 d0m Difset 55008 = FBW 1HE
At 35dE  SWT 9.7 ms & VBW 300 kHz  Mode Sweep At 30 B SWT 36 md e VBW 3 MH:  Mode Swesp
CTTE] = L] 37,14 dam|
[ 5.0770 G
0 ai
10 dB
o1
20 dn
30d
L t : e =
owes e =
T
il -
M i
e e oz etidzn | M kit -
80
o1 pis T L0 GG Siar 1.0 GHz s Htop 10.0 GHz
(I L J J B
Spectru 2
v 3] e &)
Ref Level 30.00 dém  Offset 5.60 o RBW 100 kHz
At 5 BWT  9.7ms : VBW 300 kH:  Mode Sweep RalLuiiel 2000 chat, - ONFRRE SN0 o K L
At 30 B SWT 36 ms @ VBW 3 MMz Mode Swesp
@ 1F% Max
LITEY] 4584 dBm| 7,18
A90.60 MHz| maa '2;‘,,\,::1!:':_'
20 dim o a8
10 i
o1
odw 20du
-10 dB 30d
01 - ;
Middle |z« ' a0 . P . .
1 c | L e o o S A
30 d f "l 50 db
40 d I + n £0 d
" s VLR PR IO e || I ECIR | e || T
60 den B
Start 30.0 Mz 501 pts Frop 1.0 GHz | | e RN
il “‘ﬂ“'-_ L ! )
Spectrum 2
¥ ¥ l{[ spectrum l"é’
Ref Level 30.00 dém  Offset 5.60 o RBW 100 kHz
At 5 BWT  9.7ms : VBW 300 kH:  Mode Sweep RalLuiiel 2000 chat, - ONFRRE SN0 o K L
At 30 B SWT 36 ms @ VBW 3 MMz Mode Swesp
@ 1F% Max
M) 4644 dam) mafil 3680 dim|
22,50 MHz prpm
20 dim -
10 Ciived
o1
odw 20du
-10 dB 30d
01 -
1 20 dE * L RO L |
Highest ||« P T e e oty
i il 5%
11
40 df | L0 d
| Y
P TP PRPRRP PRaR e, ! O R SR I.M-\Jo‘t—l‘ O GEPTIYY r || -
60 e e
Start 30.0 Mz 501 pts Frop 1.0 GHz | | e S R ML
il “‘ﬂ“'-_ L ! )

Page 130 of 194




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR221264033-00B

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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4.10 Antenna Port Test Data and Results for LTE Band 17

Serial Number: | IWTO-1 Test Date: | 2023/1/12~2023/1/17
Test Site: | RF Test Mode: | Transmitting
Tester: | George Chen Test Result: | Pass
Environmental Conditions:
. Relative )
Temperature: | ¢ 555 Fumidity: | 46~65 ATM Pressure: | 404 5 102 6
() 0 (kPa)
(%)
Test Equipment List and Details:
. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2022-07-15 | 2023-07-14
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
YINSAIGE Coaxial Cable SS402 SJ0100001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Power Splitter 1515 RA914 Each time N/A
R&S Wideband Radio CMWS500 149218 2022-04-06 | 2023-04-05
Communication Tester
BACL TEMP&HUMI Test BTH-150-40 30174 2022-09-29 | 2023-09-28
Chamber
UNI-T Multimeter UT39A+ C210582554 N/A N/A
ZHAOXIN DC Power Supply RXN-6010D | 21R6010D0912386 | 2022-07-15 | 2023-07-14

* 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).

Test Frequency For Each Mode:

. Lowest Middle Highest
Operation
Bandwidth Frequency | Frequency | Frequency
(MHz) (MHz) (MHz)
SMHz 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:
Test Resource Conducted Average Output Power(dBm) Maximum ERP Limit
Bandwidth & | Block & RB Lowest Middle Highest ERP (dBm)
Modulation offset Channel Channel Channel (dBm)
RB1#0 23.15 23.09 23.24
RBI1#13 23.31 23.08 23.33
RB1#24 23.27 23.13 23.28
5MHz QPSK 21.2 34.77
RB15#0 22.29 22.23 22.24
RB15#10 22.15 22.19 22.24
RB25#0 22.31 22.3 22.24
RB1#0 22.16 21.7 21.33
RB1#13 22.24 21.71 21.35
SMHz 160AM RB1#24 22.18 21.82 21.42 20.11 3477
RBI15#0 21.12 21.65 21.68
RB15#10 21.47 21.58 21.32
RB25#0 21.32 21.46 21.37
RB1#0 23.13 23.37 23.13
RB1#25 23.22 23.35 23.04
10MEHz QPSK RB1#49 23.34 23.62 23.33 21.49 34.77
RB25#0 22.24 22.14 22.21
RB25#25 22.24 22.24 22.29
RB50#0 22.2 22.21 22.27
RB1#0 22.31 21.9 22.29
RB1#25 22.49 21.78 22.23
10MHz 16QAM RB1#49 22.53 21.78 22.5 20.4 34.77
RB25#0 21.29 21.7 21.58
RB25#25 21.71 21.68 21.41
RB50#0 21.63 21.58 21.68
Note:
ERP= Conducted Power(dBm) - Lc(dB) + Gr(dBd)
G1(dBd)=Gr(dBi)-2.15
Result: Pass
Peak-to-average Ratio(PAR)
Test R Peak-to-average Ratio(dB) o
Bandwidth & | Block & RB Lowest Middle Highest [(,érg;t
Modulation offset Channel Channel Channel
RB1#0 4.75 4.46 4.67 13
10MHz QPSK ™ 550%0 5.45 539 53 13
10MHz RBI1#0 5.68 5.65 5.86 13
16QAM RB50#0 6.23 6.2 6.14 13
Result: Pass
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FCC §2.1049, §27.53:Occupied Bandwidth

99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MHz)
Mode Low Channel | Middle High Low Middle High
channel Channel Channel Channel Channel
5MHz QPSK 4511 4.511 4.531 5 4.98 498
5MHz 16QAM 4.531 4.551 4.491 5 5.02 5
10MHz QPSK 8.942 8.982 8.982 9.76 9.8 9.8
10MHz 16QAM 8.982 8.982 8.982 9.84 9.84 9.72
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, §27.53:0ut 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
Lower Edge Upper Edge
Test Item Tem{iecf;‘““e Yk (MH2) (MHz)
Result Limit Result Limit
-30 3.8 704.521 704.00 715.564 716.00
-20 3.8 704.574 704.00 715.545 716.00
-10 3.8 704.535 704.00 715.573 716.00
Frequency 0 3.8 704.562 704.00 715.551 716.00
Stability vs. 10 3.8 704.543 704.00 715.530 716.00
Temperature 20 3.8 704.529 704.00 715.511 716.00
30 3.8 704.549 704.00 715.566 716.00
40 3.8 704.551 704.00 715.569 716.00
50 3.8 704.518 704.00 715.554 716.00
Frequency 20 3.6 704.569 704.00 715.532 716.00
Stability vs.
Voltage 20 435 704.581 704.00 715.514 716.00
Result: Pass
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Test Mode: 10M 16QAM | Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Lower Edge Upper Edge
Test Item Temgecr)a ture V(%?nge (MHz) : pg\AHZ) :
Result Limit Result Limit
-30 3.8 704.531 704.00 715.596 716.00
-20 3.8 704.503 704.00 715.565 716.00
-10 3.8 704.529 704.00 715.514 716.00
Frequency 0 3.8 704.549 704.00 715.597 716.00
Stability vs. 10 38 704.580 704.00 715.550 716.00
Temperature 20 3.8 704.529 704.00 715.511 716.00
30 38 704.546 704.00 715.589 716.00
40 3.8 704.554 704.00 715.523 716.00
50 3.8 704.585 704.00 715.515 716.00
Frequency 20 3.6 704.558 704.00 715.537 716.00
Stability vs.
Voltage 20 435 704.596 704.00 715.528 716.00
Result: Pass
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Test Plots(Note: The 5.6dB is the Insertion loss of the RF cable, Power Splitter and DC Block, which was offset

into the Spectrum Analyzer):
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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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Spurious Emissions at Antenna Terminal
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Out of band emission, Band Edge

.
Mode Lowest Highest
Spectrum | |“v':’ Spectrum I"\?
Ref Level 30,00 é8m Offset 560 d8 & RAW 100 kHz el Lavel 30,00 dien Oftset 5.60 db » RBW 100 kHz
I At 3508 @ SWT  35ms @ VBW 300kHz  Mode Sweep b are 54 @ SWT  35ms @ VBW 300KH:  Mods Sweep
SGL Count 50/50 SGL Count 50/50
[@17m Avgrwr o TFm mvgrwr
M) 268,90 dBm| mi1] 27.59 divm|
FO4.0000 Mz 7160000 Mbz|
2008 20 d
10 i 10 dB
s DT BRI e N PRI [N R S
e I.l \I o \
| \ |
. ' U o |
i | .
QPSK | —r — -- |
i T
)
20 dBm - T ,125 dBam I,
SMHz [l :
30 30 d b
: e —
40 e TR ot 40 =
R ——— -
50 - -50
50 o
FEITRLT S s ﬁsﬂ:‘"—‘ [cF 7160 iz 501 pis Gpan 10.0 hiHz
spectrum | TN lm!
Spectrum v
Ref Level 30.00 dbm _ Offset 5,50 0B = RBW 100 kHz B, T — g gy Ty
= i & en - Iz
o Att e e i b are B @ SWT  35ms e VBW 300H:  Mode Sweep
SGL Count 50,50 SGL Count 50/50
e vgrwr @1Fm AvgPwr
Mii1] 34,92 dBm| CTTRY] 7376 dom]
04,0000 MHz| 716, I\j“““ M|
20 dBs 20 d
10 des 10 dB
i P e --ll PR DU e _II
| I| | |
00 | H - e .
QPSK I |
10MHz || * .' 1 \
30 d L U |fiz0 @
40 ds = ——— 4.8 e =
50 dim/ et
T i
-60 dBe s =
T TCr 5T CF 716.0 Mz Soipts Span 70.0 MHz
e — 1 il w =

&un 20.0 MHz

Page 143 of 194




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR221264033-00B

Out of band emission, Band Edge

.
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4.11 Antenna Port Test Data and Results for LTE Band 41

Serial Number: | IWTO-1 Test Date: | 2023/1/12~2023/3/16
Test Site: | RF Test Mode: | Transmitting
Tester: | George Chen Test Result: | Pass
Environmental Conditions:
. Relative .
Temperature: | ¢ » 55 Humidity: | 46~65 ATM Pressure: | 1 5 102 6
() 0 (kPa)
(%)
Test Equipment List and Details:
_ Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2022-07-15 | 2023-07-14
R&S Spectrum Analyzer FSU26 200256 2022/07/15 | 2023/07/14
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
YINSAIGE Coaxial Cable SS402 SJ0100001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Power Splitter 1515 RA914 Each time N/A
R&S Wideband Radio CMW500 149218 2022-04-06 | 2023-04-05
Communication Tester
BACL TEMP&HUMI Test BTH-150-40 30174 2022-09-29 | 2023-09-28
Chamber
UNI-T Multimeter UT39A+ C210582554 N/A N/A
ZHAOXIN DC Power Supply RXN-6010D | 21R6010D0912386 | 2022-07-15 | 2023-07-14

* 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).

Test Frequency For Each Mode:

: Lowest Middle Highest
Operation
Bandwidth Frequency | Frequency | Frequency
(MHz) (MHz) (MHz)
SMHz 2557.5 2605 2652.5
10MHz 2560 2605 2650
15MHz 2562.5 2605 2647.5
20MHz 2565 2605 2645
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Test Data:
FCC§2.1046;§ 27.50(h)(2)
RF Output Power:
Test Resource Conducted Average Output Power(dBm) Maximum o
Bandwidt.h & | Block & RB Lowest Middle Highest EIRP EII({dl;I;rgn it
Modulation offset Channel Channel Channel (dBm)
RB1#0 21.81 22.38 22.34
RB1#13 21.95 22.42 22.29
SMEHz OPSK RB1#24 21.99 22.43 22.27 9 57 3
RBI15#0 20.83 21.35 21.33
RB15#10 20.85 21.4 21.27
RB25#0 20.88 21.33 21.27
RBI#0 21.28 21.69 21.41
RBI#13 20.72 21.57 21.46
SMHY 160AM RB1#24 20.93 21.78 21.08 2192 3
RB15#0 19.5 20.01 20.04
RB15#10 19.54 20.06 20.14
RB25#0 19.52 20.03 19.72
RBI1#0 22 22.35 22.48
RB1#25 22.02 22.37 22.38
10MHz OPSK RB1#49 22.1 22.52 22.38 .66 3
RB25#0 20.87 21.26 21.33
RB25#25 20.92 21.28 21.44
RB50#0 20.96 21.28 21.38
RB1#0 20.56 21.75 21.53
RB1#25 20.77 22.13 21.43
10MHz 160AM RB1#49 20.79 22.08 21.42 2227 33
RB25#0 19.48 20.03 20.13
RB25#25 19.49 20.01 20.07
RB50#0 19.55 19.9 20.04
RBI1#0 21.76 22.37 22.61
RB1#38 21.7 22.43 22.57
1 SMHz QPSK RB1#74 21.93 22.41 22.58 .75 3
RB36#0 20.94 21.29 21.43
RB36#39 21.01 21.44 21.29
RB75#0 20.97 21.36 21.37
RB1#0 20.95 21.05 21.83
RB1#38 21.11 21.22 21.51
15MHz 160AM RB1#74 21.11 21.3 21.59 21.97 33
RB36#0 19.56 19.94 20.07
RB36#39 19.66 19.89 20.05
RB75#0 19.63 20 19.93
20MHz QPSK RB1#0 21.84 22.53 22.56 22.86 33
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RB1#50 21.93 22.53 22.43
RBI1#99 22.18 22.72 22.43
RB50#0 21 21.38 21.52
RB50#50 21.07 21.56 21.38
RB100#0 21.05 21.46 21.47
RB1#0 20.53 22.11 21.76
RBI#50 20.72 22.03 21.65
20MHz 16QAM RB1#99 20.86 22.19 21.94 2933 33
RB50#0 19.67 20.03 20.23
RB50#50 19.66 20.25 20.26
RB100#0 19.69 20.03 20.14
Note: EIRP=Conducted Power(dBm) - Lc(dB) + Gr(dBi)
Result: Pass
Peak-to-average Ratio(PAR)
Test Resource Peak-to-average Ratio(dB) Linit
Bandwidth & | Block & RB Lowest Middle Highest (dB)
Modulation offset Channel Channel Channel
RBI#0 9.25 9.04 8.87 13
20MHz QPSK
RB100#0 8.49 8.46 8.29 13
20MHz RB1#0 9.88 10.17 9.45 13
16QAM RB100#0 9.94 9.94 9.88 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
SMHz QPSK 4.511 4.491 4511 498 4.94 5.14
5MHz 16QAM 4511 4511 4.531 5 5 5.1
10MHz QPSK 8.942 8.982 8.982 9.8 9.96 9.88
10MHz 16QAM 8.942 8.982 8.942 9.72 9.84 9.76
15MHz QPSK 13.533 13.473 13.533 15.18 15.78 15.18
15MHz 16QAM 13.533 13.593 13.533 15.3 15.24 153
20MHz QPSK 17.964 17.964 17.964 19.84 19.68 19.52
20MHz 16QAM 17.884 17.964 17.964 19.68 19.68 19.76

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: 20M QPSK Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Lower Edge Upper Edge
Test Item Tem(p%r;:l ture V((\)}ti%e (MHz) : p(rl)\/IHZ)g
Result Limit Result Limit
-30 3.8 2555.948 2555.00 2654.002 2655
-20 3.8 2555.976 2555.00 2654.071 2655
-10 3.8 2555.949 2555.00 2654.067 2655
Frequency 0 3.8 2555.938 2555.00 2654.001 2655
Stability vs. 10 3.8 2555.929 2555.00 2654.029 2655
Temperature 20 3.8 2555.978 2555.00 2654.022 2655
30 3.8 2555.967 2555.00 2654.041 2655
40 3.8 2555.993 2555.00 2654.011 2655
50 3.8 2555.941 2555.00 2654.049 2655
Frequency 20 3.6 2555.941 2555.00 2654.090 2655
Stability vs.
Voltage 20 435 2555.920 2555.00 2654.001 2655
Result: Pass
Test Mode: 20M 16QAM | Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Lower Edge Upper Edge
Test Item Tem(p%r;d ture Vg}i%e (MHz) : p(l?\dHZ) -
Result Limit Result Limit
-30 3.8 2556.040 2555.00 2654.024 2655
-20 3.8 2556.076 2555.00 2654.083 2655
-10 3.8 2556.018 2555.00 2654.050 2655
Frequency 0 3.8 2556.021 2555.00 2654.013 2655
Stability vs. 10 3.8 2556.017 2555.00 2654.093 2655
Temperature 20 3.8 2556.058 2555.00 2654.022 2655
30 3.8 2556.091 2555.00 2654.067 2655
40 3.8 2556.038 2555.00 2654.057 2655
50 3.8 2556.052 2555.00 2654.012 2655
Frequency 20 3.6 2556.007 2555.00 2654.056 2655
Stability vs.
Voltage 20 4.35 2556.027 2555.00 2654.015 2655
Result: Pass
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Test Plots(Note: The 5.6dB is the Insertion loss of the RF cable, Power Splitter and DC Block, which was offset
into the Spectrum Analyzer):
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Spurious Emi
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sions at Antenna Terminal

Spurious Emi

Channel 15MHz Bandwidth QPSK
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sions at Antenna Terminal

Spurious Emi
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Out of band emission, Band Edge

Channel SMHz Bandwidth QPSK SMHz Bandwidth 16QAM
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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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4.12 Antenna Port Test Data and Results for LTE Band 66

Serial Number: | IWTO-1 Test Date: | 2023/1/12~2023/1/17
Test Site: | RF Test Mode: | Transmitting
Tester: | George Chen Test Result: | Pass
Environmental Conditions:
. Relative )
Temperature: | ¢ 555 Fumidity: | 46~65 ATM Pressure: | 404 5 102 6
() 0 (kPa)
(%)
Test Equipment List and Details:
. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2022-07-15 | 2023-07-14
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
YINSAIGE Coaxial Cable SS402 SJ0100001 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554403 Each time N/A
Weinschel Power Splitter 1515 RA914 Each time N/A
R&S Wideband Radio CMWS500 149218 2022-04-06 | 2023-04-05
Communication Tester
BACL TEMP&HUMI Test BTH-150-40 30174 2022-09-29 | 2023-09-28
Chamber
UNI-T Multimeter UT39A+ C210582554 N/A N/A
ZHAOXIN DC Power Supply RXN-6010D | 21R6010D0912386 | 2022-07-15 | 2023-07-14

* 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).

Test Frequency For Each Mode:

. Lowest Middle Highest
Operation
Bandwidth Frequency | Frequency | Frequency
(MHz) (MHz) (MHz)
1.4MHz 1710.7 1745 1779.3
3MHz 1711.5 1745 1778.5
5MHz 1712.5 1745 1777.5
10MHz 1715 1745 1775
15MHz 1717.5 1745 1772.5
20MHz 1720 1745 1770
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Test Data:
FCC§2.1046;§ 27.50(d)(4)
RF Output Power:
Test Resource Conducted Average Output Power(dBm) Maximum o
Bandwidt.h & | Block & RB Lowest Middle Highest EIRP EII({dl;I;rgn it
Modulation offset Channel Channel Channel (dBm)
RB1#0 22.64 23.02 22.71
RB1#3 22.68 23.04 22.81
T RB1#5 22.71 23.03 22.79 2314 30
RB3#0 22.89 22.94 23
RB3#3 22.95 22.9 23.02
RB6#0 21.92 21.84 22.02
RBI1#0 22.65 22.03 22.64
RB1#3 22.67 22.08 22.71
| AMHz 16QAM RBI1#5 22.71 22.08 22.7 28] 30
RB3#0 21.79 21.95 21.88
RB3#3 21.87 21.92 21.88
RB6#0 20.95 21.29 22.06
RBI1#0 22.85 22.8 23.02
RB1#8 22.84 22.79 23.03
3MHz OPSK RB1#14 22.79 22.85 23.09 3.19 30
RB6#0 21.9 22 22.01
RB6#9 21.89 21.97 22.06
RB15#0 21.93 22.03 22.03
RB1#0 22.39 22.72 21.87
RB1#8 22.36 22.73 21.84
3MHZ 160AM RB1#14 22.38 22.77 21.87 2287 30
RB6#0 20.94 21.03 21.38
RB6#9 21.01 21.07 21.35
RB15#0 21.04 21.13 21.14
RBI1#0 23.15 22.94 23.01
RB1#13 23.12 22.9 22.97
SMEZ QPSK RB1#24 23.19 22.99 22.9 23.99 30
RB15#0 21.91 21.98 22.05
RBI15#10 21.97 21.97 22.04
RB25#0 21.97 22.05 22
RB1#0 22.2 21.82 21.45
RB1#13 22.21 21.83 21.4
SMHz 16QAM RB1#24 22.19 21.85 21.47 231 30
RB15#0 21.05 21.13 21.18
RB15#10 21.01 21.14 21.22
RB25#0 21.13 21.01 21.31
10MHz QPSK RB1#0 22.94 23.16 22.97 23.28 30
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RBI1#25 22.98 23.15 23.01
RB1#49 23 23.18 22.95
RB25#0 22.09 21.98 22
RB25#25 22.01 22.04 22.11
RB50#0 21.99 22.08 22.06
RBI1#0 22.11 21.6 22.3
RBI1#25 22.14 21.64 22.31
10MHz 160AM RBI1#49 22.12 21.65 223 2 41 30
RB25#0 21.15 21.33 21.11
RB25#25 21.26 21.31 21.18
RB50#0 21.21 21.13 21.27
RBI1#0 229 23.13 23
RBI1#38 22.92 23.12 22.99
1Mz OPSK RBI1#74 23 23.19 22.93 23.99 30
RB36#0 21.99 21.88 22.1
RB36#39 21.93 22.13 22.06
RB75#0 21.92 21.93 22.06
RBI1#0 22.09 22.42 22.28
RBI1#38 22.1 22.37 22.28
15MHz 16QAM RBI1#74 22.1 22.35 22.28 2952 30
RB36#0 21.18 21.16 21.28
RB36#39 21.23 21.16 21.22
RB75#0 21.1 21.14 21.23
RBI1#0 23.03 22.95 23.12
RBI1#50 23.16 23.01 23.19
20MH2 QPSK RB1#99 23.16 23.05 23.17 93.29 30
RB50#0 22.01 21.93 22.04
RB50#50 21.95 22.04 22.1
RB100#0 22.02 22.08 22.04
RBI1#0 22.05 22.78 22.25
RBI1#50 22.11 22.7 2221
20MHz 160AM RB1#99 22.24 22.79 22.25 2 89 30
RB50#0 21.19 21.11 21.23
RB50#50 21.14 21.18 21.17
RB100#0 21.06 21.22 21.15
Note: EIRP=Conducted Power(dBm) - Lc(dB) + Gr(dBi)
Result: Pass
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Peak-to-average Ratio(PAR)
Test Resource Peak-to-average Ratio(dB) Lirmit
Bandwidth & | Block & RB Lowest Middle Highest (dB)
Modulation offset Channel Channel Channel
RBI#0 391 4.35 4.14 13
20MHz QPSK
RB100#0 4.09 3.65 3.91 13
20MHz RBI#0 4.72 5.62 5.07 13
16QAM RB100#0 5.71 5.33 5.59 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 1.102 1.102 1.102 1.254 1.254 1.254
1.4MHz 16QAM 1.108 1.108 1.102 1.254 1.272 1.26
3MHz QPSK 2.695 2.695 2.695 3 3.012 3
3MHz 16QAM 2.695 2.695 2.695 3 3.024 3.024
5MHz QPSK 4.511 4.531 4.531 5.02 5.02 5
5MHz 16QAM 4.531 4.531 4511 5 5 5.02
10MHz QPSK 8.942 8.982 8.982 9.76 9.84 9.84
10MHz 16QAM 8.982 8.982 8.942 9.76 9.84 9.72
15MHz QPSK 13.473 13.533 13.533 15.06 15.18 15.12
15MHz 16QAM 13.533 13.533 13.533 15.06 15.06 15.06
20MHz QPSK 17.964 18.044 17.964 19.6 19.76 19.68
20MHz 16QAM 18.044 17.964 18.044 19.84 19.76 19.68
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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FCC §2.1055, §27.54: Frequency Stability

Test Mode: 20M QPSK Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Lower Edge Upper Edge
Test Item Tem(poecr)a ture V((\)}Li%e (MHz) (MHz)
Result Limit Result Limit
-30 3.8 1711.053 1710.00 1779.090 1780
-20 3.8 1711.004 1710.00 1779.061 1780
-10 3.8 1711.017 1710.00 1779.053 1780
Frequency 0 3.8 1711.005 1710.00 1779.048 1780
Stability vs. 10 3.8 1711.079 1710.00 1779.098 1780
Temperature 20 3.8 1711.058 1710.00 1779.022 1780
30 3.8 1711.014 1710.00 1779.021 1780
40 3.8 1711.083 1710.00 1779.053 1780
50 3.8 1711.031 1710.00 1779.002 1780
Frequency 20 3.6 1711.092 1710.00 1779.075 1780
Stability vs.
Voltage 20 4.35 1711.013 1710.00 1779.081 1780
Result: Pass
Test Mode: 20M 16QAM | Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Lower Edge Upper Edge
T
Test Item em(l?’ecr;i ture V((z}‘sge (MHz) (MHz)
Result Limit Result Limit
-30 3.8 1710.966 1710.00 1779.059 1780
-20 3.8 1710919 1710.00 1779.091 1780
-10 3.8 1710.927 1710.00 1779.078 1780
Frequency 0 3.8 1710.904 1710.00 1779.051 1780
Stability vs. 10 3.8 1710.930 1710.00 1779.147 1780
Temperature 20 3.8 1710.978 1710.00 1779.102 1780
30 3.8 1710.968 1710.00 1779.108 1780
40 3.8 1710.984 1710.00 1779.080 1780
50 3.8 1710.999 1710.00 1779.079 1780
Frequency 20 3.6 1710.920 1710.00 1779.128 1780
Stability vs.
Voltage 20 4.35 1710.905 1710.00 1779.127 1780
Result: Pass
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Test Plots(Note: The 5.6dB is the Insertion loss of the RF cable, Power Splitter and DC Block, which was offset

into the Spectrum Analyzer):
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