China Certification ICT Co., Ltd (Dongguan)

Report No.: CR230310654-00D

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
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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 | /g Test Date: | 2023/3/16~2023/3/16
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Jou Zhou Test Result: | Pass
Environmental Conditions:
. Relative .
Temperatre: | o, ¢ 26.7 Humidity: | 45~60 ATMPressure: | g9 8_101.1
() (%) (kPa)
Test Equipment List and Details:
. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2022/7/15 2023/7/14
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
YINSAIGE Coaxial Cable 55402 SJ0100004 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554404 Each time N/A
eastsheep Coaxial Attenuator 2W—S$3/I£ K- 21060301 Each time N/A
Weinschel Power splitter 1515 RA915 Each time N/A
Wideband Radio
R&S Communication Tester CMW500 149218 2022/7/15 2023/7/14
BACL TEMP&HUMI Test Chamber BTH-150-40 30174 2022/3/31 2023/3/30
UNI-T Multimeter UT39A+ C210582554 2022/9/29 2023/9/28
ZHAOXIN DC Power Supply RXN-6010D 21R6010D0912386 N/A N/A

* 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
B 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®.1046;§22.913 (a)

RF Output Power:

Test Resource Conducted Average Output Power(dBm) Maximum L.
) - ERP Limit
Bandwidth & | Block & RB Lowest Middle . ERP

Modulation offset Channel Channel Highest Channel (dBm) L
RB1#0 20.21 20.11 20.24
RB1#3 20.2 20.5 20.34
RB1#5 20.09 20.46 20.31

1AMz QPSK RB3#0 19.91 20.44 20.15 16.32 38.45
RB3#3 19.9 20.39 20.26
RB6#0 19.77 19.87 20.28
RB1#0 19.73 20.23 20.18
RB1#3 19.55 20.09 19.6

1.4MHz 16QAM RB1#5 19.43 19.46 19.88 16.05 38.45
RB3#0 19.39 19.37 19.7
RB3#3 19.24 19.67 19.82
RB6#0 19.11 19.33 19.32
RB1#0 18.92 19.44 19.12
RB1#8 18.77 19.14 18.89
RB1#14 18.64 18.87 19.24

SMHz QPSK RB6#0 20.21 20.11 20.24 162 38.45
RB6#9 20.03 20.38 20.16
RB15#0 19.9 20.12 20.23
RB1#0 19.73 20.07 19.83
RB1#8 19.59 19.62 19.6

3MHz 160AM RB1#14 19.46 19.42 20.02 15.89 38.45
RB6#0 19.37 19.62 19.58
RB6#9 19.27 19.61 19.67
RB15#0 19.09 19.27 19.24
RB1#0 19.02 19.15 19.05
RB1#13 18.88 18.87 18.98
RB1#24 18.78 18.81 18.82

oMz QPSK RB15#0 18.6 18.56 18.64 14.97 38.45
RB15#10 18.59 18.82 18.81
RB25#0 18.52 18.88 18.72
RB1#0 20.21 20.11 20.24
RB1#13 20.04 20.16 20.32

5MHz 160AM | DL 19.94 20.3 20.35 16.17 38.45
RB15#0 19.74 20.15 20.1
RB15#10 19.56 20.11 20.1
RB25#0 19.4 19.66 19.67
RB1#0 19.36 19.52 19.81

1OMHz QPSKC RB1#25 19.22 19.68 19.58 1563 38.45
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RB1#49 19.22 194 19.69
RB25#0 19.04 19.09 19.26
RB25#25 18.85 19.12 19.02
RB50#0 18.66 18.91 18.78
RB1#0 18.52 18.47 18.84
RB1#25 18.42 18.72 18.88
10MHz 160AM RB1#49 18.24 18.24 18.42 16.43 38.45
RB25#0 20.11 20.22 20.53
RB25#25 20.06 20.61 20.21
RB50#0 20.02 20.2 20.35
Note:
ERP= Conducted Power(dBm) - Lc(dB) + Gt(dBd)
Gr(dBd)=Gr(dBi)-2.15
| Result: Pass
Peak-to-average Ratio(PAR
Peak-to-average Ratio(dB)
Vet [BRifaiei & BE)?:??EICF?B Lowest Highest Limit
Modulation i dB
offset Channel Middle Channel Channel (dB)
RB1#0 5.01 5.25 4.87 13
10MHz QPSK
OMHz QPS RB50#0 5.36 5.19 5.36 13
RB1#0 6.06 6 5.94 13
10MHz 16QAM RB50#0 6.29 6.14 6.17 13
Result: Pass
FCC 8.1049, 82.905:0ccupied Bandwidth
99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MHz)
Mode Low Middle Middle Hi
. gh
Channel channel S Clie. Loy et Channel Channel
1.4MHz QPSK 1.102 1.108 1.102 1.314 1.314 1.29
1.4MHz
160AM 1.096 1.102 1.102 1.296 1.314 1.272
3MHz QPSK 2.695 2.683 2.695 3.024 3.012 3.012
3MHz 16QAM 2.683 2.683 2.695 3.06 3.048 3
5MHz QPSK 4511 4531 4531 5.16 5.36 5.14
5MHz 16QAM 4531 4551 4531 5.42 5.42 5.24
10MHz QPSK 8.942 8.942 8.942 9.84 9.92 9.8
10MHz 16QAM 8.982 8.942 8.942 10 10.04 9.88
Note: The test plots please refer to the Plots of Occupied Bandwidth
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.
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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 Modulation: 10 MHz QPSK Test Channel: 836.5 MHz
Temperature Voltage Frequency Error Limit
festftem (C) (Voo) (+H2) (Gem) | (epm)

-30 3.85 -43 -0.051 2.5

-20 3.85 40 0.048 2.5

-10 3.85 -44 -0.053 2.5

» 0 3.85 21 0.025 2.5

Frequency Stability vs. 10 385 33 20.039 25

Temperature

20 3.85 -32 -0.038 2.5

30 3.85 -20 -0.024 2.5

40 3.85 4 0.005 2.5

50 3.85 34 0.041 2.5

20 35 -37 -0.044 2.5

Frequency Stability vs. Voltage 20 44 1 0.013 25
Result: Pass
Test Modulation: 10 MHz 16QAM Test Channel: 836.5 MHz
Temperature Voltage Frequency Error Limit
Testftem (C) (Vo) () (ePm) | (opm)

-30 3.85 7 0.008 2.5

-20 3.85 66 0.079 2.5

-10 3.85 -4 -0.005 2.5

N 0 3.85 30 0.036 2.5

Frequency Stability vs. 10 385 17 0.020 25

Temperature

20 3.85 -22 -0.026 2.5

30 3.85 64 0.077 2.5

40 3.85 45 0.054 2.5

50 3.85 4 0.005 2.5

- 20 35 19 0.023 2.5

Frequency Stability vs. VVoltage 20 Al 14 0.017 25
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):

Occupied Bandwidth

Channel 1.4MHz Bandwidth QPSK 1.4MHz Bandwidth 16QAM

o
Spectrum | 2| |(spectrum ] o=
RefLevel 30.00 dém  Offset S.80 d8 » RBW 30 kHz Ref Level 30,00 dém  Offset 5.80 dB @ RBW 30 kHz
o att 35d8  SWT_ 1.1ms @ VBW 100 kHz Mode Sweep lo_att 3508 SWT  1.1ms @ VBW 100 kHz _Mode Sweep
[@ 1Pk Max (@ 17k Max
| M1[1] -10.54 dBm)| Mi[1] 10.94 dBm)|
20 824.04000 MHZ| 204 824.05800 MHZ|
b1 15830 ] — Occ Bw. 1.101796407 MHz| T Oce Bw 1 MH2]
D1 15.830 dBm e T T 51 15.250 dBnr + -
o~ 7 oY~ {2 o.17dsf (7 e T A DT 0.38 d8
/ 1.31400 MHz| / 1.29600 MHz|
od 0
My i My "
16 )2 -10.170 dBm L =10 02 10,750 dem P \E
s 7 ~
| i / K
20 —= 20 df —
e o 1 ]
= e
L t 3p dem- = | =30/per ]
owest ||... -
S0 S0
60 di -60
CF 824.7 MHz 501 pts $pan 3.0 MHz CF 824.7 MHz 501 pts Span 3.0 MHz
Marker Marker |
| Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value |___v-value | Function | Function Result |
M1 1 824.04 MHz -10.54 dém | M1 824.058 MHz ~10.94 dém |
T1 1 84,1491 MHz 5.5 dem Oce Bw 1101796407 MHz T1 1 824.15509 MHz 10.42 dém Oce Bw 1095808383 MHz ||
T2 1 825.2509 MHz 9.05 dém | | | T2 1 825.2509 MHz | 7.20 dBm |
D1 ML 1 1.314 MHz 0.17 d8 | DL MLl 1 1.296 MHz gi3ads
)i W e L )| J e

Spectrum k2 [_]
X o H.
L ﬁf: Lavel:30 003:?; ngr“ sle? :\2 . 5::’, 132 :Hi s e Ref Level 30,00 d6m _ Offset 5.60 0B @ RBW 30 kHz
e p o att 35d8  SWT__ 1.1ms @ VBW 100 kHz _Mode Swesp
@17k Max - 5 @17k Max
I a1l G Rq"‘:]:]":::“ LEs] 10.36 dbm|
2 . Oce Bw, 1207794431 mig) | [0 t s rmlicial
D1 16.140 i v 0 & &0 " Occ Bw 1.101796407 MH.
104 - 17 Sl Wice. R el A T 0.23 dB| D1 15.590 derm T i o o S it
1.31400 mHz| () 10 7 N\\ 1.31400 MHz,
0 P /
o ¢ s My "
16-dBr D2 D2 -10,410 dBm? -
~— | - A\\
20 d — 20 ~|
o e, ] —
’ J K
M . d d | -3 da 50 S\ -
iddle |-, =
50 d S0d
60 d 50 d
CF 836.5 MHZ 501 pts Span 3.0 MHz | | [(CF 836.5 MHz S01pes Spand.amire
Marker Marker ] ] |
Type | Ref | Trc | TS | Y-value | Function | Function Resuit || || Type | Ref | Trc | X-value |___¥-value | Function | Function Result |
M1 1 835,834 MHz ~9.71 dbm 1 985,94 Mz =10:36 dém " |
= = e e S o T R TR T 1 1 835.9491 MHz | 7.98 dbm Occ Bw 1.101795407 MHz |
= 2 Sy e T2 z 837.0509 MHz 8.26 dém |
b1l M1 1 1.314 MHz -0.23 o8 oL 1 Ll s T
I' - = L J
MAR.202 11:15:3 1 b a pee
Spectrum k2 = =
Sp =
L ﬁf: Lavel 30'003:2'; gxﬁ“ 5;510 :\2 . 52:’, 132 ::i s o Ref Level 30,00 dbm _ Offset 5.0 0B & RBW 30 kHz
= p o Att 35d8  SWT__ 1.1ms @ VBW 100 kHz _Mode Swesp
° = Mi[1] e | SR
: m|
mi[1] 10.49 dBm)|
2o l Occ By 1 1?11‘22?3? :::I 20 e
D1 15.360 dBm: e A 2 in d:‘ Occ Bw 1.101796407 MHz]
d ST AR - 2
lU 1.29000 MHz| | | 10 d oAt z 0.03 ds)|
‘ 1.27200 MHz|
0 o \l
10.d 02 - .10
20 d KM o
\/”/ AL \ £ o
£30.d8mp- " -30d =
H i h est V] [ Y =
g 40 di 40
50 d S0d
60 d 50 d
CF 848.3 MHz 501 pts Span 3.0 MHz | | [(CF 848.3 MHZ S01pes Span3.amis
Marker Marker ] ] |
Type | Ref | Trc | TS | Y-value | Function | Function Result || || Type | Ref | Trc | X-value |__¥-value | Function | Function Result |
~ = T T M1 1 847.658 MHz ~10.43 dém |
T1 1 847.7491 MHz 3.46 dBm Occ Bw 1.101796407 MHz 1 Ba7i7491 Mi2 ] LEC 1] Oce Bw 1101736407 Mz ||
T2 1 848,850 MHz 7.63 dBm n B i’osangz'; - |
pil M1 1 1.29 MHz -0.02 B : -

e ) T e
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Occupied Bandwidth

Channel 3MHz Bandwidth QPSK 3MHz Bandwidth 16QAM

Spectrum ] L= =
Ref Level 30,00 dém  Offset 5.60 d6 w RBW 30 kHz Ref Level 30,00 dom  Offset 5.0 dB @ RBW 30 Kz
o att 3508 SWT _ 11ms @ VBW 100kHz Mode Sweep lo_att 35d8  SWT__ 1.1ms @ VBW 100 kHz _Mode Swesp
| O [0 1Pk Max
m1[1) -12.77 dBm)| Mi[1] 14.04 dBm|
20 823.9880 MHZ| i 823.9880 MHZ|
Occ Bw 2.694610778 MHz| |[2° Occ Bw 2.682634731 MHz
-~ D1 13.200 dBm T - I B L wngren.i -0.85 dB) 01 12.160 d8 ¥ DA 1] F2 .26 dB|
3 f R a.0za0muz| [J2° 7"/ v “’\"“"i 3.0600 MHZ|
[ [
o \ s \
b2 0 ¥Brr % 2 -13.940 38 Bl
20 20 .
A
L, .
ol 7 = -30 dem—— o
LOWGSt |~ PP NS A
40 -0
sod 50
404 -60 d
CF 825.5 MHz 501 pts Span 6.0 MHz CF 825.5 MHz 501 pts Span 6.0 MHz
Marker Morker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result || || Type | Ref | Tre | X-value |__Y-value | Function | Function Result |
M1 1 523,986 Wiz 12,77 dom M1 1 823,988 MHz ~14.04 dbm
T1 1 824.1587 MHz 7.93 dBm Occ Bw 2.694610778 MHz Tl 1 824.1587 MHz | 7.98 dBm Occ Bw 2662634731 Wiz
12 1] 826.8533 MHz 8.75 dém | | T2 11 ER0:b415 ez Z.65.dBm
D1 M1 1 3.024 MHz -0.85 d8 Oll_Mil_1 06N 0.26 o
i e T ee
L JL J L 2
Dat )2 Date: 16.MAR 1
o
Y, rum 7
Ref Level 30.00 dBm  Offset 5.80 dB w RBW 30 kHz e A T B e T
ef Level 30,00 dém se ) iz
Att 35d8  SWT _ 1.1ms @ VBW 100 kHz
R = Mods Sweep o att 3508 SWT__ 1.1ms @ VBW 100 kHz _Mode Sweep
= = mi[1] 13.79 d8; 8 1Pk Max
5 |
%% mi[1] 3.10 dBm|
% l ., 595.0000 MHz 834.9880 MHZ]
o % Soc i 200208001 Vete Oce Bw 2.682634731 MHz|
103 D1 12.200 dan - — % DU LA Ay 0.04 dB| D311 e -0.27 d8)|
)1 3.0120 MHz » ¥ "’K 3.0480 MHz|
0
i o \ \
02 -13.800 MBm Lt N
20 / \ A
-30 di Pad [~
Middle [fz.” [ b 7
40 di
50 50
.60 di 60 d
CF 836.5 MHz 501 pts. Span 6.0 MHz | |[LCF 836.5 MHz 501 pts Span.6:0 iz
Forker - Morker !
Type | Ref [ Trc | Novolue | Y-value | Function | Function Result || || -Type | Ref | Tre | X-value |___¥-value | Function | Function Result |
N = T T 1 1 834,988 MHz -13.10 dbm
T1 1 835,1587 MHz 9.54 dbm | Oce Bw 2.682634731 MHz T L B38.1507 M2 7.66 dbm Oce Bw 2.602634731 Mhz
T2 1 837.8413 MHz 7.79 dém
T2 1] 837.8413 MHz 10.42 dém T S Sie N |
pil M1 1 3.012 MHz -0.04 dB = . ——

|

& &

Ref Level 30.00 d8m Offset 5.80 dB « RBW 30 kHz

Ref Level 30,00 dBm Offset 5.80 dB @ RBW 30 kHz

H.
"'.:;:M S8 SWE .1 @ VEW 1004z Mode Sweep Att 3508 SWT  1.1ms @ VBW 100 kHz _Mode Sweep
%
mi[1] 12.87 dBm)|
318 13.45 dBm)|
20 ! o 5 b:;ﬁ'?}?: :::' 846.0000 MHz
= . . nf‘:] el W i ﬂ; Occ Bw 2.694610778 MHz
- T = -
o = = DI[1}— 0.16 dB
Z M 3.0120 MHz < ‘-\/-w'“\r»w,\ 0000 i
o 0
-10 dBi - «U‘JLLZ \L 10/ \
D2 -12.300 3B — -14,000 Jom
-20 dB 20
g 20 17
d VAY o
R -30 e 0
HI hESt W"V"‘/ PRBRVY, o A~
g 40 d 40
50 50
60 d 60
CF 847.5 MHz 501 pts. Span 6.0 MHz | [ {(CF 837.5 MHz 501 pts Span.i0 M
Marker arker
Type | Ref [ Trc | TS | Y-value | Function | Fonction Hesait || || Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
i = T 207 e M1 1 646.0 Mz ~13.45 dém
= 5 T s | T e T1 1] 846.1587 MHz 7.52 dbm Oce Bw 2.694610778 MHz
T2 1] 848.8533 MHz 8.32 dBm gf 8‘8'55333 m:i : 5'5‘1:2’;
p1l M1 1 3.012 MHz 0.80 dB
T T ] G e
Date: 16 11:
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Occupied Bandwidth

— o
Spectrum v Spectrum "g"
Ref Level 30.00 dm _ Offset 5.60 d& & RBW 100 kHz Ref Level 30,00 9m — Offset 5.00 08 @ RBW 100 Wiz
Jo_Att SWT 1ms @ VBW 300 kHz Mode Sweep Att 35d8  SWT 1ms @ VBW 300 kHz _Mode Sweep
[0 19k Max (@ 17k Max
| M1[1] -10.92 dBm)| M1l 11.92 dBm)|
- a2a.s00mmz| |} 823.8800 MHz
01 15.090 Ix:m Occ Bw 4.510978044 MHz| I~ Occ Bw 4.530938124 MHZ|
= € o 0.27as| |- < T -0.11 de|
5.1600 MHz { 5.4200 MHZ|
od \ 0 \
10 2 <10 10 \\r-
= A
A~ | "oy,
204 s ad i, =
~ ] =T
30 d
Lowest ||., a
S0 50
60 60
CF 826.5 MHz 501 pts Span 10.0 MHz CF 826.5 MHz 501 pts Span 10.0 MHz
arker | ||Marker |
| Type | Ref | Trc | X-value |___¥-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 823.94 MHz -10.92 dém | M1 823.88 MHz -11.92 dBm
T 1 5242445 MHz 10.56 dém Occ Bw 3.510078044 MHz T1 1] 24,2445 MHz 9.39 dém Oce Bw 4.530938124 MHz
T2 1] 828.7555 MHz | 10.16 dém T2 828.7754 MHz | 8.52 dém
D1 M1 1 5.16 MHz 0.27 d8 DL S.42 MHz -0.11.d8
) T e oo e
J L J
DR T AR 202 Date: 16 11:20:42
o
Wl = { i ] pectrum 2
Ref Level 30.00 b t 5.60 0B w RBW 100 kM|
Lo ok WE A e b i See Ref Level 30,00 dém  Offset 560 db @ RBW 100 Wiz
i i lo Att 35dp  SWT 1ms @ VBW 300 kHz Mode Sweep
@17k Max - @17k Max
I w1t o ;{;\;';::“ miril 11.06 dbm)|
20 di + ooty i 11 Y 833.8200 MHz
A T‘?c oty T "'“”“‘“;‘7;‘:’“1‘ Oce Bw 1.550898204 MH2
7 z D1 14.340¢ 3 Ao o -
10 df \ .asod vzl | [0 A A e SR 0.04 dB)|
. } \ 5.4200 MHz|
od \ o
d D2 -10 S — 10 \kr
-20 di Ao ! 120 ~ I~
| 20,50 A —_
. -30 d -30
Middle ||, -
50 di 50
.60 d -60 o
CF 836.5 MHz 501 pts. Span 10.0 MHz | |[(CF 836.5 MHz 501pts Span 10.0 MHz
Marker Marker - - |
Type | Ref | Trc | X-value | Y-value | Function | Function Result || |[yme | Ret | Tre | X-volus ] vvoiue 1 Function | Function Result |
T T a0 oA M1 1| 833,82 MHz ~11,86 dBm
1 1 T T o ol T TG T1 T 834.2246 MHz | 8,91 dém | Oce 8w 4.550898204 MHz
= 5 e i o T2 A 838.7754 MHz | 9.04 dém
2 : D1 M1 1 5.42 MHz -0.04 dB
p1l M1 1 5.36 MHz -0.27 dB
T ) ] [
Date: 16.MAR.2023 11t
pectrum k2 [_],%,
Ref Level 30,00 dbm  Offset 5.80 B w RBW 100 kHi
Lo Rl e e Ref Level 30,00 dém _ OFfset 5.60 db @ RBW 100 Kz
T J I att 3508 SWT__ 1ms @ VBW 300 kHz _Mode Swesp
(@ 1Pk Mo — (17 Max
l mi(1] e ':Jn:[n ‘;:’:‘ miil 10.50 dBm
20 df . PRty i 1| 843.9200 MH2
ey —T - o) pm— Occ Bw 4.530938124 MHz2 s T oce Bw 4.530038124 MHz
= A 0.99 dp)| = 01 14.960 dam = - ATt -0.01 dB
5.1400 MHz 5.2400 MHz
0 5 \
-10.d a0 \\((‘1
by, =
.20 di -20 dby
o] ~~r
. -30 d -30 di
Highest |f ., sy
50 di 50 d
60 d -60 df
CF 846.5 MHz 501 pts Span 10.0 MHz | | LCF 846.5 MHZ 501 pts Span 10.0 MHz
Arkor Marker |
Type | Ref | Trc | X-value |__Y-value | Function | Function Result || ||-Teeel Ref | Tec] Xovalue ] vevoiue 1 Function | Function Result |
M1 843,92 MHz ~10.50 dém
[ 1 843.9 MHz -9.92 dbm |
T1 1 844.2445 MHz 11.35 dBm | Oce Bw. 4.530038124 MHz ] L 4.2 115 M e 9.58 dém Occ 8w #:530930124 Mz
T2 1 848.7754 MHz 10.26 dém 12 L 8487754 Mz | 7.53 dom ‘
o1l il 1l “5.14 Mz ~0.95 dB D1 M1 1 5.24 MH2 -0.01 d8 )
: ; ) .
) L JL J
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Occupied Bandwidth

Channel

10MHz Bandwidth QPSK

10MHz Bandwidth 16QAM

— o
Spectrum v Spectrum "g"
Ref Level 30.00 dm _ Offset 5.60 d& & RBW 100 kHz Ref Level 30,00 9m — Offset 5.00 08 @ RBW 100 Wiz
Jo_Att SWT 1ms @ VBW 300 kHz Mode Sweep Att 35d8  SWT 1ms @ VBW 300 kHz _Mode Sweep
[0 19k Max (@ 17k Max
| MI[1] ~13.12 aBm)| CITES) 15.70 dbm|
20 824.1200 MHz| 32 824.0800 MHz|
- ) Oce Bw . 8.942115768 MHz| & Occ Bw 8.982035928 MHz
D1 13.330 dBm—F+ . rorrmn L 68 pre oy 0.68 dB b1 = DALL) 2 -0.66 de|
0 }' i 9.8400 mHz| |0 9EM—" = *I)w"””’x 10.0000 MHz|
od / o
; . \ - \
10 D2 -12.670 B X\,\ 10 t&\
20d J — 20 df =
N W, o
30 d 0
Lowest |}, o 0 ho |
-40 30’)\
S0 50
60 60
CF 829.0 MHz 501 pts Span 20.0 MHz CF 829.0 MHz 501 pts Span 20.0 MHz
Jarker | Marker |
| Type | Ref | Trc | X-value |___¥-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 824.12 MHz -13.12 dém M1 824.08 MHz -13.78 dBm
T 1 524,528 MHz 5.89 dBm Occ Bw | 5.542115768 MHz T1 1] 824.5289 MHz 7.95 dbm Oce Bw 8.982035928 MHz
T2 1 833.4711 MHz | 9.41 dém T2 833.511 MHz | 7.56 dém
D1 M1 1 9.84 MHz 0.68 d8 DL 10.0 MHz -0.66 d8
) o e oo e
J L J
Date: 16.MAR.2023 11 Dates 16; 10
o
Wl = { i ] pectrum o
Ref Level 30.00 b t 5.60 0B w RBW 100 kM|
Lo ok WE A e b i See Ref Level 30,00 dém  Offset 560 db @ RBW 100 Wiz
i i lo Att 35dp  SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Mo — (@ 17k Miar
l mi(1] B“’(J;:fn ';::" EEY] 12.64 dbm|
o | Occ Bw 8 U-)éli:;lbﬁ MHI 20 df e
e T1 oEw 2 o d:‘ Occ Bw 8.942115768 MH2|
o D1 12,870 dBm o & 0 0.0 = AL T it
j 9.9200 MHz| | | 10 "'}W\'\M"i 10.0400 MHz
N / \ "
; _ \
D2 -13.130 d¥n ﬂ§\1 10 b
.20 di 20 A
Ry " T
conoy arne™ ) 0.4
Middle |75 — T
| e -40 -0
s0d 50
.60 d -60 o
CF 836.5 MHz 501 pts. Span 20.0 MHz | |[(CF 836.5 MHz 501pts Span 20.0 MHz
Marker Marker - - |
Type | Ref | Trc | X-value | Y-value | Function | Function Result || |[yme | Ret | Tre | X-volus ] vvoiue 1 Function | Function Result |
T T TR 152 i M1 1| 831,54 MHz ~12.64 dém
T1 1 832.0289 MHz | 10.24 dBm | Occ Bw 8.942115768 MHz Ul 1 £32:0080:MH21 1 £.24.08m: | Occ By £:942115766 N2
= 5 T o T2 A 840.9711 MHz | 8.25 dém
: 2 : D1 M1 1 10.04 MHz -1.70 dB
p1l M1 1 9.92 MHz 0.03 dB
T ) ] [
Date: 16.MAR.202 11
23 11:24:34
pectrum k2
Ref Level 30,00 dbm  Offset 5.80 B w RBW 100 kHi
Lo Rl e e Ref Level 30,00 dém  Offset 560 db @ RBW 100 Kz
T P o att 358 SWT__ 1ms @ VBW 300 kHz _Mode Swesp
@17k Max @17k Max
w1 mg’;a:{:‘ ';:’;‘ M1l 19.52 dBm|
2 Occ Bw 8 'J-)éll‘::lbﬂ r\ml 20 df gl
sitoul 2 i d; I Occ Bw 8.942115768 MHz|
10d B + A ~ 111§} ppevom v 0.32 dB)|
9.8000 MHz| ( 10 J e X 9.8800 MH|
N \ ) / |
10 02 ~ A0 grryTy = %
.20 di — 20 \\\
™ o
30 demed: MM \W\“/U\n 30d Pl xla o}
H i hESt i R || W8 ™A |
g -40 -0
s0d 50
60 d -60 o
CF 844.0 MHz 501 pts Span 20.0 MHz CF 844.0 MH2 501 pts Span 20.0 MHz
arker Marker i
Type | Ref | Trc | X-value |__Y-value | Function | Function Result || |[ype | ret | Tre | X-volue ] vevaiue 1 Function | Function Result |
[ 1 839.08 MHz ~14.14 dBm M1 2 3908 bz =13;52 cBm
= 5 ik | o IR T T 1 1 839.5289 MHz | .98 dém Occ Bw 8.942115768 MHz
T2 1] 848.4711 MHz 10.11 dBm gf i ; L g;é mi s,gz;:i:g
p1l M1 1 9.8 MHz 1.75 dB = - T

[
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Spurious Emissions at Antenna Terminal

— )
Spectrum v Spectrum "g"
Ref Level 30.00 dém Offset 5.80 dE & RBW 100 kHz Ref Level 10,00 d8m Offset 580 dé & RBW 1 MHz
o Att SWT 9.7 ms @ VBW 300 kHz Mode Sweep Att 30 dB  SWT 36 ms @ VBW 3 MHz  Mode SWEEE
@ 1Pk Max @ 1Pk Max
mMi[1] 46.70 dBm) miril 36.67 dBm)|
933.20 MHz| 6.9730 GHz|
20 ol
10 dl ~10 d
D1 -13.000 d
0ds -20
10 -30 df
01 B M
, . 4
= AT =
Lowest ||
40d 60
M1
D DU A AP o P o o |
60 -80
Start 30.0 MHz 501 le Stop 1.0 GHz Start 1.0 GHz 501 pts Stop 10.0 GHz
Marker arker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result Type | Ref | Tre| X-value |__vvalue | Function | Function Result |
M1 1 933.2 MHz ~46.70 dBm M1 1 6.973 GHz -36.67 dBm |
Y X T e
] L J
Dat 16.MAR.202 14: Date: 16:
o
el - { ad ] pectrum &
Ref Level 30.00 b t 5.60 GB ® RBW 100 kM,
loate 35dh SWT 9.7 ms @ VBW 300 kiis _Mode Swes RefLovelii0.00d8m  Offsot;S.00.8 i@ ROV, 1Mtz
S & P lo Att 30d6_ SWT 36 ms @ VBW 3 MHz _Mode Sweep
0 ax [@ 1Pk Max
™il1] 46.71 dBm)| TR — T
A 853.60 MHz 5.8050 GHz|
20 o
10 di -10
D1 -13.000
0 -20 di
10 -30 df
-20 40 o o] - Dok, T
. o o——— TR S=
Middle |{-.. 0
40 d 50
‘.h
i NAIN s Areb oo A ABIPAI A g S AAN A J e 1| BN
-60 d -80 df
T 501 pts Stop 1.0 Griz ) |[L8tart 1.0 Gz 501 pts Stop 10.0 GHz
Marker ] |[lomes {
Type | Ref | Trc | X-value | Y-value | Function | Function Result I Tvc’v:il Rot | Tr(:ll X—“;u;us i L v—’;::‘:dam |_Function | funtivn Rusult I‘
M1 1 853.8 MHz -46.71 dBm J - “
J" - = L J
16.MAR.2023 1 s :
o
pectrum
Ist ; = o pectrum
Ref Level 30.00 b t 5.60 0B w RBW 100 kM,
Loa% eve 2 d? swfrs S e B g kNi GSES S Ref Level 10,00 dém _ Offset 5.90 0B @ RBW 1 MHz
T - P o att 308 SWT 36 ms @ VBW 3 MHz _Mode Sweep
® K [0 1Pk Max
mi[1] 45.66 dBm Mmi[1] 37.11 dBm)|
o 8656.70 MHz 6.8110 GHz,
20 o
10 di -10
D1 -13.000 denr
0 -20 di
-10 d -30
danr M1
20 L by
. erid BV RVE Ve P e
Highest || ..
_40 di ! 60
: : PR L ..
_60 di -80 o
Start 30.0 MHZ 501 pts Stop 1.0 GHz Start 1.0 GHz 501 pts Stop 10.0 GHz
e " ||Marker ]
Type | Ref | Trc | X-value | Y-value | Function | Function Result I T‘"""l Rof | Tre| x—vaélu:u T ! '_’;_flz":dsm |_Function | Function Result I‘
M1 1 886.7 MHz -45.66 dBm J T - “
J" - = L L J
16.MAR.2023 1 e oo
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Spurious Emissions at Antenna Terminal

Channel

3MHz Bandwidth QPSK

— o
Spectrum v Spectrum "g"
Ref Level 30.00 dm _ Offset 5.60 d& & RBW 100 kHz Ref Level 10,00 d6m  Offset 5.90 d8 & RBW 11z
o att SWT 9.7 ms @ VBW 300 kHz _Mode Sweep Att 30d8 SWT 36 ms @ VBW 3 MHz _Mode Sweep
[0 1Pk Max (017K Max
L8] 46.89 dBm Ml 36.89 dbm|
919.70 MHz| 5.9310 GHz|
20 ol
10d 10 di
1 -13.000d
0ds 20
10 30 d
01 8 M1
o [~ PRI R, IO Py
I W Y v <~ = e
Lowest ||
<40 d ] { 60
bl " PP AT [ vIro, L AT IOLY B P erevee =
50 -80
Start 30.0 MHz. 501 pts Stop 1.0 GHz Start 1.0 GHz 501 pts Stop 10.0 GHz
Marker Marker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
e = AT e M1 1 5.931 GHz 36.89 dem |
Y T e T e
] L J
Dat 16.MAR.202 14:34:4 Dats: 16
o
S - { ad ] pectrum &3
Ref Level 30.00 b t 5.60 GB ® RBW 100 kM,
loate 35dh SWT 9.7 ms @ VBW 300 kiis _Mode Swes RefLovelii0.00d8m  Offsot;S.00.8 i@ ROV, 1Mtz
i & P lo Att 30d6_ SWT 36 ms @ VBW 3 MHz _Mode Sweep
0 = (@ 1Pk Max
M1l1] 46.69 dBm)| TR o
944.80 MHz| 6.055
20d i 6.958
10 d -10
D1 -13.000
0 20 d
10 -30d M1
i d PO, WSS
. 20 LA o R
Middle |{-.. i 0
40 d j 50
R ) A Y L) i I AP AP b Ao A aP I \ru» 70
60d -80 df
s 501 pts Stop 1.0 Griz ) |[L8tart 1.0 Gz 501 pts Stop 10.0 GHz
Marker ) | Pt {
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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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4.9 Antenna Port Test Data and Results for LTE Band 7

Serial | /g Test Date: | 2023/3/16~2023/3/17
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | Jou Zhou Test Result: | Pass
Environmental Conditions:
. Relative .
Temperatre: | o, ¢ 26.7 Humidity: | 45~60 ATMPressure: | g9 8_101.1
() (%) (kPa)
Test Equipment List and Details:
_— Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2022/7/15 2023/7/14
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
YINSAIGE Coaxial Cable 55402 SJ0100004 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554404 Each time N/A
eastsheep Coaxial Attenuator 2W—S$3/I£ K- 21060301 Each time N/A
Weinschel Power splitter 1515 RA915 Each time N/A
Wideband Radio
R&S Communication Tester CMW500 149218 2022/7/15 2023/7/14
BACL TEMP&HUMI Test Chamber BTH-150-40 30174 2022/3/31 2023/3/30
UNI-T Multimeter UT39A+ C210582554 2022/9/29 2023/9/28
ZHAOXIN DC Power Supply RXN-6010D 21R6010D0912386 N/A N/A

* 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)
5MHz 2502.5 2535 2567.5
10MHz 2505 2535 2565
15MHz 2507.5 2535 2562.5
20MHz 2510 2535 2560
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Test Data:

FCC®.1046;827.50(h)(2)

RF Output Power:

Test Resource Conducted Average Output Power(dBm) Maximum EIRP
Bandwidth & | Block & RB Lowest Middle . EIRP Limit
Modulation offset Channel Channel Highest Channel (dBm) (dBm)
RB1#0 16.26 17.94 17.35
RB1#13 16.99 16.87 16.94
RB1#24 16.63 16.15 16
oMz QPSKC RB15#0 17.49 17.64 16.95 189 33
RB15#10 17.02 17.02 16.7
RB25#0 16.94 16.47 16.48
RB1#0 16.69 16.02 17.61
RB1#13 17.67 16.79 17.23
5MHz 16QAM RB1#24 16.62 16.6 17.41 18.84 33
RB15#0 17.44 16.56 17.74
RB15#10 17.64 17.06 17.53
RB25#0 16.77 17.46 17.88
RB1#0 16.76 16.22 17.52
RB1#25 16.72 17.5 17.29
10MHz OPSK RB1#49 16.73 16.97 17.98 18.94 33
RB25#0 16.87 17.44 16.69
RB25#25 16.36 16.37 16.24
RB50#0 16.77 17.22 16.57
RB1#0 17.06 17.71 17.35
RB1#25 17.47 17.7 16.31
10MHz 160AM RB1#49 17.33 16.11 16.36 18.67 33
RB25#0 17.21 16.25 17.42
RB25#25 16.67 17.05 16.55
RB50#0 17.65 17.57 17.18
RB1#0 17.64 16.26 17.42
RB1#38 16.39 17.94 16.83
15MHz OPSK RB1#74 17.09 17.93 16.44 18.9 33
RB36#0 17.24 16.01 16.89
RB36#39 17.67 16.13 17.55
RB75#0 16.66 16.46 17.85
RB1#0 17.41 16.48 17.9
RB1#38 16.09 16.75 17.49
15MHz 160AM RB1#74 17.91 16.85 16.41 18.87 33
RB36#0 16.33 17.44 16.73
RB36#39 17.8 17.36 16.38
RB75#0 16.04 16.63 17.68
RB1#0 17.19 17.52 17.35
20MHz QPSKC RB1#50 18 17.34 16.83 18.96 33
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RB1#99 17.06 16.16 17.86
RB50#0 17.23 16.83 16.24
RB50#50 17.34 16.96 16.23
RB100#0 17.25 17.15 17.48
RB1#0 16.65 17.76 16.63
RB1#50 17.49 16.19 17.93
20MHz 160AM RB1#99 17.32 17.86 16.79 18.89 33
RB50#0 16.31 17.06 17.49
RB50#50 16.12 16.34 17.54
RB100#0 16.58 17.63 17.09
Note: EIRP=Conducted Power(dBm) - Lc(dB) + G(dBi)
\ Result: Pass
Peak-to-average Ratio(PAR
Test Bandwidth & Resolrce Peak-to-average Ratio(dB)
: Block & RB Lowest . Highest | Limit(dB)
Modulation
offset Channel RN CirE Channel
RB1#0 3.74 3.97 3.94 13
20MHz QPSK RB100#0 3.97 3.65 3.77 13
RB1#0 4.64 4.55 4.78 13
20MHz 16QAM
OMHz 16Q RB100#0 5.59 53 5.48 13
Result: Pass
FCC 8.1049, 87.53:0ccupied Bandwidth
99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MHz)
Mode Low Middle Middle Hi
. gh
Channel channel AN e, L7 CiEGel Channel Channel
5MHz QPSK 4511 4511 4551 5.22 5.42 5.32
5MHz 16QAM 4531 4.551 4531 5.34 5.32 5.32
10MHz QPSK 8.942 8.942 8.942 10.04 9.88 9.84
10MHz 16QAM 8.942 8.942 8.982 10.2 9.84 9.88
15MHz QPSK 13.473 13.533 13.473 15.48 16.02 15.48
15MHz 16QAM 13.593 13.533 13.533 15.48 15.06 15.06
20MHz QPSK 18.044 18.044 17.964 20.08 20.08 19.68
20MHz 16QAM 18.044 17.964 18.044 20.08 20.08 19.84
Note: The test plots please refer to the Plots of Occupied Bandwidth
FCC 8.1051, 827.53:Spurious Emissions at Antenna Terminal
Result: | Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.
FCC 8.1051, 827.53:0ut 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 8.1055, 87.54: Frequency Stability

Test Mode: 20M QPSK Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Lower Edge Upper Edge

Test Item Tem(qeg; ure V((\)}Eacg);e (MHz) ’ p(FI)\/I Hz) ’
Result Limit Result Limit
-30 3.85 2501.054 2500.00 2569.039 2570
-20 3.85 2501.096 2500.00 2569.088 2570
-10 3.85 2501.024 2500.00 2569.014 2570
Frequency 0 3.85 2501.106 2500.00 2569.049 2570
Stability vs. 10 3.85 2501.060 2500.00 2569.079 2570
Temperature 20 3.85 2501.058 2500.00 2569.022 2570
30 3.85 2501.084 2500.00 2569.084 2570
40 3.85 2501.069 2500.00 2569.058 2570
50 3.85 2501.070 2500.00 2569.106 2570
Frequency 20 35 2501.016 2500.00 2569.047 2570
M olta” 20 4.4 2501072 2500.00 2569.060 | 2570
Result: Pass

Test Mode: 20M 16QAM | Test Channel: Lowest for Lower Edge,Highest for Upper Edge
Lower Edge Upper Edge

Test Item Temg(ejr;a ture V((\)/I;cig;e (MHz) ’ p([l)\/I Hz) ’
Result Limit Result Limit
-30 3.85 2500.956 2500.00 2569.146 2570
-20 3.85 2500.915 2500.00 2569.139 2570
-10 3.85 2500.968 2500.00 2569.128 2570
Frequency 0 3.85 2500.937 2500.00 2569.145 2570
Stability vs. 10 3.85 2500.904 2500.00 2569.151 2570
Temperature 20 3.85 2500.978 2500.00 2569.102 2570
30 3.85 2500.944 2500.00 2569.101 2570
40 3.85 2500.950 2500.00 2569.102 2570
50 3.85 2500.920 2500.00 2569.152 2570
Frequency 20 35 2500.974 2500.00 2569.126 2570
M olta 20 44 2500.925 2500.00 2569.113 | 2570
Result: Pass
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