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Out of band emission, Band Edge
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Out of band emission, Band Edge
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4.7 Antenna Port Test Data and Results for LTE Band 4

Serial | g 22080045-RE-S1 Test Date: | 2022-08-31~2022-09-02
Number:
Test Site: | RF Test Mode: | Transmitting
Tester: | George Chen Test Result: | Pass
Environmental Conditions:
) Relative .
Temperature: | 5 5 759 Humidity: | 53~61 ATM Pressure: | 651 1006
(C) o (kPa)
Test Equipment List and Details:
.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Duc Date
R&S Spectrum Analyzer FSV40 101474 2022-07-15 | 2023-07-14
zhuoxiang Coaxial Cable SMA-178 211001 Each time N/A
Unknown Coaxial tee connector Unknown 2204004 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
R&S Wideband Radio CMW500 149218 2022-07-15 | 2023-07-14
Communication Tester
BACL TEMP&HUMI Test Chamber | BTH-150-40 30174 2022-04-06 | 2023-04-05
UNI-T Multimeter UT39A+ C210582554 2021-09-30 | 2022-09-29
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).

EUT Information@ LTE Band 4A:

Antenna Gain Path Loss
(@Bi). | 58 Le | 03
' (dB):

Operation Voltage(Voc):

Lowest: | 3.5 Normal: | 3.8 Highest: | 4.35
Test Frequency For Each Mode:
. Lowest Middle Highest
Operation
Bandwidth Frequency Frequency Frequency
(MHz) (MHz) (MHz)
1.4AMHz 1710.7 1732.5 1754.3
3MHz 1711.5 1732.5 1753.5
5MHz 1712.5 1732.5 1752.5
10MHz 1715 1732.5 1750
15MHz 1717.5 1732.5 1747.5
20MHz 1720 1732.5 1745
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Test Data:
FCC§2.1046;§ 27.50(d)(4)
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)
RBI1#0 22.59 22.33 22.75
RBI1#3 22.6 22.39 22.77
1 AMEEz QPSK RBI1#5 22.7 22.44 22.71 23.05 30
RB3#0 22.77 22.62 22.74
RB3#3 22.68 22.67 22.71
RB6#0 21.71 21.55 21.49
RBI1#0 22.38 21.24 22.56
RB1#3 22.34 21.28 22.55
1.AMHz 160AM RBI1#5 22.35 21.33 22.53 2 84 30
RB3#0 21.54 21.69 21.79
RB3#3 21.55 21.64 21.77
RB6#0 20.8 20.86 20.77
RB1#0 22.62 22.35 22.54
RB1#8 22.66 22.47 22.53
Mz QPSK RB1#14 22.65 22.46 22.46 .04 10
RB6#0 21.72 21.55 21.67
RB6#9 21.62 21.58 21.6
RB15#0 21.61 21.51 21.59
RBI1#0 22.36 21.27 21.77
RB1#8 22.33 21.2 21.78
3MHz 160AM RB1#14 22.39 21.32 21.74 267 30
RB6#0 20.78 21.33 20.65
RB6#9 20.76 20.84 20.62
RB15#0 20.75 20.69 20.67
RB1#0 22.65 22.43 22.66
RB1#13 22.68 22.43 22.68
RB1#24 22.68 22.55 22.57
SMHzQPSE RB15#0 21.58 21.56 21.58 22.96 30
RB15#10 21.68 21.59 21.58
RB25#0 21.59 21.53 21.54
RB1#0 21.81 21.16 20.88
RB1#13 21.83 21.2 20.87
SMHz 16QAM RB1#24 21.85 21.28 20.86 213 30
RBI15#0 20.62 21.03 20.72
RB15#10 20.61 20.69 20.7
RB25#0 20.67 20.52 20.78
RBI1#0 22.73 22.47 22.56
10MHz QPSK 23.01 30
RB1#25 22.7 22.5 22.65
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RB1#49 22.63 22.63 22.63
RB25#0 21.68 21.52 21.5
RB25#25 21.6 21.54 21.56
RB50#0 21.64 21.56 21.64
RB1#0 21.81 21.03 21.82
RBI1#25 21.79 20.95 22
10MHz 16QAM RB1#49 21.78 21.1 21.95 298 30
RB25#0 20.76 21.04 20.68
RB25#25 20.82 20.71 20.66
RBS50#0 20.77 20.62 20.66
RBI1#0 22.65 22.38 22.58
RB1#38 22.62 22.42 22.59
RBI1#74 22.64 22.52 22.66
oMHz QPSK RB36#0 21.56 21.47 21.62 22.94 30
RB36#39 21.58 21.57 21.6
RB75#0 21.55 21.51 21.54
RB1#0 21.83 21.87 21.85
RB1#38 21.73 21.82 2191
15MHz 160AM RB1#74 21.72 21.94 21.93 2229 30
RB36#0 20.73 20.51 20.76
RB36#39 20.81 20.65 20.75
RB75#0 20.69 20.63 20.68
RB1#0 22.73 22.49 22.59
RB1#50 22.64 22.54 22.68
20MEz QPSK RB1#99 22.61 22.64 22.82 231 30
RB50#0 21.53 21.48 21.48
RB50#50 21.49 21.55 21.65
RB100#0 21.5 21.48 21.52
RB1#0 21.65 22.29 21.12
RB1#50 21.64 22.33 21.1
20MHz 160AM RB1#99 21.58 22.41 21.22 2269 30
RB50#0 20.61 20.54 20.68
RB50#50 20.58 20.62 20.67
RB100#0 20.59 20.67 20.6

Note: EIRP=Conducted Power(dBm) - Cable loss(dB) + Antenna Gain(dBi)

Result: Pass
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Peak-to-average Ratio(PAR)

Test Resource Peak-to-average Ratio(dB) o
Bandwidth & | Block & RB | Lowest Middle | o %(lg;t
Modulation offset Channel Channel tghest Lhanne
RB1#0 4.26 5.33 4.12 13
20MHz QPSK

RB100#0 5.01 5.57 4.81 13
20MHz RB1#0 5.16 6.81 5.65 13
16QAM RB100#0 5.88 6.46 5.77 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 Channel Middle High
Channel channel Channel Channel Channel

1.4MHz QPSK 1.102 1.102 1.102 1.26 1.254 1.26
| g‘é\fﬁ 1.09 1.102 1.108 1.248 1.26 1.266

3MHz QPSK 2.695 2.695 2.695 3.012 3.012 3
3MHz 16QAM 2.695 2.695 2.695 3 3.024 3.024

SMHz QPSK 4511 4.491 4.531 5.02 4.96 5
SMHz 16QAM 4.531 4.551 4511 5.02 5.04 4.98
10MHz QPSK 8.942 8.982 8.982 9.76 9.8 9.76
10MHz 16QAM 8.982 8.942 8.942 9.88 9.8 9.76
15MHz QPSK 13.473 13.533 13.533 15 15.06 15.12
15MHz 16QAM 13.533 13.533 13.593 15.12 15.06 15.06
20MHz QPSK 17.964 17.964 17.964 19.68 19.84 19.6
20MHz 16QAM 18.044 17.964 17.964 19.84 19.76 19.68

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
Temperature Voltage Lower Edge Upper Edge
Test Item (C) (Vioc) (MHz) - (MHz) -
Result Limit Result Limit
-30 3.8 1711.114 1710.00 1754.064 1755
-20 3.8 1711.079 1710.00 1754.037 1755
-10 3.8 1711.072 1710.00 1754.082 1755
Frequency 0 3.8 1711.094 1710.00 1754.012 1755
Stability vs. 10 3.8 1711.126 1710.00 1754.085 1755
Temperature 20 3.8 1711.058 1710.00 1754.022 1755
30 3.8 1711.074 1710.00 1754.065 1755
40 3.8 1711.125 1710.00 1754.020 1755
50 3.8 1711.059 1710.00 1754.095 1755
Frequency 20 3.5 1711.080 1710.00 1754.055 1755
Stability vs.
Voltage 20 4.35 1711.047 1710.00 1754.013 1755
Result: Pass
Test Mode: 20M 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 1710.970 1710.00 1754.073 1755
-20 3.8 1710.957 1710.00 1754.058 1755
-10 3.8 1710.948 1710.00 1754.091 1755
Frequency 0 3.8 1710.960 1710.00 1754.017 1755
Stability vs. 10 3.8 1710.988 1710.00 1754.073 1755
Temperature 20 3.8 1710.978 1710.00 1754.022 1755
30 3.8 1710.970 1710.00 1754.047 1755
40 3.8 1710.908 1710.00 1754.093 1755
50 3.8 1710.958 1710.00 1754.084 1755
Frequency 20 3.5 1710.923 1710.00 1754.033 1755
Stability vs.
Voltage 20 4.35 1710.932 1710.00 1754.099 1755
Result: Pass
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Test Plots:

Occupied Bandwidth

Channel 1.4MHz Bandwidth QPSK 1.4MHz Bandwidth 16QAM
[>==3
Spectrum v ] Spectrum b
RefLevel 30,00 dem  Offset 4.50 & w RBW 30 kHz Ref Level 30,00 d6m  OFsst 350 08 = RBW 30 iz
o At 40dB  SWT  11ms @ VBW 100 kH2  Mode Sweep o att 40P SWT  1.1ms @ YBW 100 kHz _Mode Sweep
@10k Ma: @ 17K M
| M1[1] 10.49 dbm| [ETET] -11.59 dBm]
any 1.71007000 GHz| 20 1.71007600 GHz|
D1 14.300 dBm 1101796407 MHz| Sl occ B 1.089820859 MHz
a s 1.15 dB| T D1 14.100 = A e B LT . Sl -0.12 dB
1.26000 MHz JI V‘ 1.24800 MHz
0 dBm od ;
M
-ind o 10 dBm—t——
2 -11.100 b 10 dam 13,900 dent
-20d -20 dBm 4
e ¥ P — AP
};{]\:v . o L P _jM " o
Lowest || ... s
50 4B 50 di
40 -60
CF 1.7107 GHz 501 E Span 3.0 MHz CF 1.7107 GHz 501 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
ML T 71007 GHz ~10.49 dBm 1 1 1710076 GHz | ~11.59 dBm
Ti 1 17101491 GHz .05 dBm Qe Bw 1101796407 MHz 1 1.71015509 GHz 9.61 dBm | Qe Bw 1.085820359 MHz
T2 L 1.7112509 GHz 7.84 dim 1 _1.71124481 GHz 7.89 dim
D1 Ml 1 1.26 MHz | -115d8 | E 1.243 MHz -0.12 dB
" T e o
Bl Measuring... » o RS | Measuring...  @RERERINN W0 Trer ]
Date y 5
Spectrum Ea
P! bud Spectrum :%:"
Ref Level 30,00 cBm  Offset 4.50 08 = RBW 30 knz
s Att 40dB SWT  11ms @ VBW 100 kHz Mode Swee Refilavel:agiag.cim  Ofsek: § My/CHIm RBY), 1a0kiy
o 2 o Att 40CB BWT  11ms @ VBW 100 kHz Mode Swesp
ol s = @ 1Pk Max
2o oce B 1.101796407 B;Hj 20d i BACHRICO S
= = ' _ B & Occ B 1.101796407 MH.
" T — N\-gm,ﬂu\ 0.16 dB| 01 15.080 dEm P = ,«\,.,‘,_WLL o +.68 dd
{ 1.25400 MHz| [ §10d ¥ 1.26000 MHz
/ \l ! \
0 dbm 04 |
M,
1 4
10-dl o .1n’.nn.|,=.hj A 10 . ;_zu-sz[J \‘
[
-20 df -20 di
P 5 SRR P ey
-aa-der Bt Y e ¢
Middle |{., o
-50 di 50
-60 dBrr -0
CF 1.7325 GHz 501 pts Span 3.0 MHz CF 1.7325 GHz 501 pts Span 3.0 MHz
Marker ||| Marker
Type | Ref | Tre | K-value | v-value Function | Function Result || || rme | ref [ Tre | X uaing | vvalue | Function | Funcrion Easule |
T + S LT ETEEELTEI 1l i 1,73167 GHz | ~11.63 dBm
e T eI e (TS T T AT T 1 1.7318491 GHz 7.14 dém Occ Bw 1,101786407 MHz
o 1 T2 1 1.7330509 GHz 7.65 dBm
;i 1‘734105503 ,E;::z T 9;521:2‘: D1 M1 T 1.26 MH2 1.68 dB
254 16 df -
Teasurno.  ANRRRNRND W8 L JU N s
Dats: 1.S5EP.2022 24
Date: 1 17z
o=
pectrum bud Spectrum :%:"
Ref Level 30,00 dbm  Ofset 4.50 0B = RBW 30 kM
i 0D SWT  hlms e VOW 100 ki: mode Swee ReflLavel:agig.cim  Ofsek:§ BYCHI@RBN), 30K Hy
e - L o Att 40cB BWT  11ms @ VBW 100 kMz _Mode Swesp
oL B @ 1Pk Max
] miLL] '(‘;'n’nln"c”:" MITL] “11.95 agm|
i T Occ Bw 1 |1.D|7‘;ﬁ-lﬂf h;l—l: 20 d Trantnaitente
D1 15.020 dBm: e B R T\ 8 - = L4 adi '<_ : oce Bw 1.107784431 MH2
<o 1] 0.93 dB| e P T R R sy -0.69 dB|
! 1.26000 MHz) Y ¥ 1.26600 MHz|
0 dbm / ! 04 Ie A
A "
- -10 i L I
Jg\ D2 0 d8 ] 3
R | -20 dem PR SV e
M iman W v BT WOV
. -30 dbir
Highest || ... o
S0 d S0 d
-60 dBir S0
CF 1.7543 GHz 501 prs Span 3.0 Mz GF 1.7543 GHz 501 pts Span 3.0 MHz
Marker ] | [rarker
Type |_Ref | Trc | [ | P |__Function_| Function Result | Type | Ref | Trc | X-valug | Y-value | Function | Function Result |
[ w1 1] 175367 GHz -11.71 dbm 1 | 1. 75367 Ghz | 1135 dim
Ty if e e ErT | TR TSR ATE T 1 1.7537401 GHz 7.60 dom | Occ Bw 1107704431 MHz
. T T T2 1 1.754856689 GHz 6,23 dim
T2 1| 17548509 GHz 6.91 cBm : e
b1 7 1.26 MHz 0.5368 | Leoo e ) s
> e Measuring... vl 3
[ Neasurna— WRRAND B0 J I Dsts
7355:13
Date: 1

Page 84 of 221




