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Spurious Emissions at Antenna Terminal
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Spurious Emissions at Antenna Terminal

oo
Spectrum ] v Spectrum u‘?
Ref Level 10.00 dém Offset 4.50 d& & RBW 100 kHz Ref Level 30,00 dém Offset 4.50 dB & RBW 1 MHz
jo Att 30 dB  SWT 2.7 ms @ VBW 300 kH2 Mode Sweep o Att 40 dB  SWT 76 ms & VBW 3 MHz  Mode SWEEE
@ 1Pk Max [@ 1Pk Max
mi[1] 54.28 dBm| [ETRY] 27.79 dBm|
937.10 MHZ| 15.6580 GHz|
0 di 20
-10 dB 10
01 -13.000 dBm
20 o
-30 di
01 -13.000 d@
Lowest | [-«:
M1
S0 MY CasTiy - X" TR VNV
T N N R RO PPN ST
A A i M A bt Armall st i sd M A A A A A Wt
-60 dB 40 di
704 50 df
-0 di 60 d
Start 30.0 MHz 501 pts Stop 1.0 GHz Start 1.0 GHz 501 pts Stop 20.0 GHz
n M ring...
I Mea: 4 |- easuring. 2852 7
Date: 9.JUN.2022
Spectrum 2 ]
P v Spectrum uvn
Ref Level 10,00 bm _ Offset 4.50 GB & RBW 100 kHz e e P I TR T
att 30d8  SWT 9.7 VBW 300 kH RVl ST 3 ¢ 5
s . E__Mods Swaep o att 4008 SWT  76ms @ VBW 3 MHz _Made Sweep
@ 1Pk Max
mil1] 54.66 dBm)| TR 7767 ol
658.30 MHZ| 18.0470 GHz|
20
= 10
D1 -13.000 dem
o4
01 -13,000 d8
Middle v
PR
- E e o P o
T Y Uy ot s imad AT i
A LI IR GOFIPS IPURRTIUNE AV TR | | BV
40
50
60 df
501 pts Stop 1.0 GHZ Start 1.0 GHz 501 pts Stop 20.0 GHz
SARNAR o — w L L Measuring... m = -,!m!mz 4
N.2022
o
bd Spectrum r.\vn
Ref Level 10,00 dbm  Offset 4.50 GB w RBW 100 kHz R ey P I TR T
att 30d8 SWT 9.7 VBW 300 kH BVl SN 3 4 :
Lid 2_Mode.Swasp o att 40d8  SWT 76 ms @ VBW 3 MHz _Made Sweep
™Mi[1] 84 dB Ll
54.1 dBm)|
mi[1) 27.72 dBm)|
898.40 MHz| 18.0850 GHz|
20
= 10
D1 18m
oA
-10
01 -13,000 d8
Highest
9 B, S -
o x T ¥
s P (TET WY, Sy N v v
BT VOV RNy POV VIV RO PP (PO SV PRV PV RT RN SO bvatrinanmin] | Bead ek
40
-S0
60 di
S01pts 501 pts Stop 20.0 GHz
D) Neasuring . @ANNRNIND WO L L Measuring... froc-<c i |
uN. 2022

Page 152 of 185




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22050039-00A

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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4.11 Antenna Port Test Data and Results for LTE Band 71:

Serial Number: | CR22050039-RF-S1 Test Date: | 2022-06-08~2022-06-09
Test Site: | RF Test Mode: | Transmitting
Tester: | Ada Yan Test Result: | Pass

Environmental Conditions:

) Relative ATM
Temperat(ggz). 25.9 Humidity: | 60 Pressure: | 100
(%) (kPa)
Test Equipment List and Details:
_— Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2021-07-22 2022-07-21
zhuoxiang Coaxial Cable SMA-178 211002 Each time N/A
Mini-Circuits DC Block BLK-18-S+ 1554404 Each time N/A
R&S Wideband Radio CMW500 149218 2021-07-22 | 2022-07-21
Communication Tester
UNI-T Multimeter UT39A+ C210582554 | 2021-09-30 | 2022-09-29
Weinschel Coaxial Attenuator 53-20-34 LN751 Each time N/A
BACL TEMP&HUMI Test Chamber BTH-150 30026 2021-07-22 2022-07-21
E-Microwave Two-way Spliter ODP-1-6 OE0120176 Each Time 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 71A:
Antenna Gain Antenna Gain Cable Loss
@Bi): | 277 (dBd): | 492 @B): | °
Operation Voltage(Voc):
Lowest: ‘ 34 ‘ Normal: ‘ 3.7 ‘ Highest: ‘ 4.2
Test Frequency For Each Mode:
Operation Lowest Middle Highest
Bandwidth Frequency Frequency Frequency
(MHz) (MHz) (MHz)
5MHz 665.5 680.5 695.5
10MHz 668 680.5 693
15MHz 670.5 680.5 690.5
20MHz 673 680.5 688
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Test Data:
FCC®2.1046;827.50(c)(10)
RF Output Power:
Bar;lt-je\fltidth Resource Conducted Average Output Power(dBm) Maximum ERP
& Block & RB |  [owest Middle Highest ERP Limit
Modulation offset Channel Channel Channel (dBm) (dBm)
RB1#0 22.96 22.83 23.01
RB1#13 23.09 22.86 23.04
5MHZ QPSK RB1#24 22.95 22.83 22.97 18.17 34.77
RB15#0 22.05 21.95 22.10
RB15#10 22.09 21.90 22.12
RB25#0 22.01 21.97 22.07
RB1#0 22.06 21.90 22.01
RB1#13 21.95 21.93 22.13
5MHz 160AM RB1#24 21.92 21.79 22.23 1731 34.77
RB15#0 21.01 21.03 21.07
RB15#10 21.03 21.00 21.15
RB25#0 21.03 21.00 21.12
RB1#0 23.09 22.98 23.24
RB1#25 23.26 23.13 23.29
1OMHz QPSK RB1#49 23.08 22.96 23.15 18.37 3477
RB25#0 22.13 22.01 22.03
RB25#25 22.05 21.98 22.19
RB50#0 22.10 22.02 22.09
RB1#0 22.05 21.93 22.14
RB1#25 22.25 22.13 22.14
10MHz 16QAM RB1#49 21.85 21.82 22.09 17.33 34.77
RB25#0 21.07 20.95 20.97
RB25#25 21.03 21.05 21.12
RB50#0 21.07 21.05 21.14
RB1#0 23.23 22.92 22.89
RB1#38 23.17 22.80 22.99
RB1#74 23.20 23.02 23.03
15MHz QPSK 18.31 34.77
RB36#0 22.11 21.97 22.01
RB36#39 22.02 21.97 22.17
RB75#0 22.03 21.97 22.05
RB1#0 21.99 22.00 21.87
RB1#38 21.85 21.83 21.76
15MHz 16QAM RB1#74 22.03 22.05 22.03 17.13 34.77
RB36#0 21.03 21.00 20.95
RB36#39 21.04 20.97 21.12
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RB75#0 21.04 20.96 21.05
RB1#0 22.84 23.00 22.77
RB1#50 23.09 23.17 23.12
RB1#99 22.88 23.21 23.05
20MHz QPSK 18.29 34.77
RB50#0 22.01 22.03 21.91
RB50#50 22.03 22.06 22.20
RB100#0 22.03 21.91 22.04
RB1#0 21.98 21.60 21.83
RB1#50 22.18 21.86 22.24
20MHz 160AM RB1#99 22.04 21.80 22.13 17.32 34.77
RB50#0 21.02 20.97 20.90
RB50#50 21.02 21.04 21.10
RB100#0 21.03 20.93 20.98
Note: ERP=Conducted Power(dBm) - Cable loss(dB) + Antenna Gain(dBd)
\ Result: Pass
Peak-to-average Ratio(PAR)
Test -to- i
b, R - Peak-to average Ratlo(dB)- L
Block & RB Lowest Middle Highest
& . offset Channel Channel Channel &3
Modulation
20MHz RB1#0 4.23 4.58 4.55 13
QPSK RB100#0 455 4,61 4,61 13
20MHz RB1#0 5.59 5.54 5.54 13
16QAM RB100#0 5.59 5.71 5.77 13
Result: Pass
FCC 8.1049, 87.53:0Occupied Bandwidth
99% Occupied Bandwidth 26 dB Occupied Bandwidth
Operation (MHz) (MH2)
Mode Low Middle High Low Middle High
Channel channel Channel Channel Channel Channel
5MHz QPSK 4.491 4511 4511 5.000 5.000 5.000
5MHz 16QAM 4511 4,531 4511 5.000 5.000 5.040
10MHz QPSK 8.902 8.902 8.942 9.600 9.600 9.680
10MHz
160AM 8.942 8.901 8.902 9.720 9.640 9.640
15MHz QPSK 13.533 13.473 13.413 14.940 14.700 14.700
15MHz
160AM 13.533 13.353 13.473 14.880 14.700 14.700
20MHz QPSK 17.884 17.804 17.964 19.200 19.280 19.440
20MHz
160AM 17.884 17.804 17.964 19.360 19.440 19.520
Note: The test plots please refer to the Plots of Occupied Bandwidth
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FCC 8.1051, 87.53:Spurious Emissions at Antenna Terminal

Result:

\ Pass, Please refer to the test plots of Spurious Emissions at Antenna Terminal.

FCC 8.1051, 87.53:0ut of band emission, Band Edge

Result:

\ Pass, Please refer to the test plots of Out of band emission, Band Edge.

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([:iecr)a ture V(c\)/ItDelg;e (MHz) ’ p(F|)VI Hz) ’
Result Limit Result Limit
-30 3.7 663.143 663.00 697.948 698.00
-20 3.7 663.145 663.00 697.946 698.00
-10 3.7 663.138 663.00 697.943 698.00
Frequency 0 3.7 663.139 663.00 697.942 698.00
Stability vs. 10 3.7 663.139 663.00 697.945 698.00
Temperature 20 3.7 663.138 663.00 697.942 698.00
30 3.7 663.132 663.00 697.940 698.00
40 3.7 663.135 663.00 697.941 698.00
50 3.7 663.136 663.00 697.938 698.00
Frequency 20 3.4 663.138 663.00 697.937 698.00
Stf,bc:“;)ég’ > 20 4.2 663.137 663.00 697.939 698.00
Result: Pass
Test Mode: | 20M 16QAM | Test Channel: Lowest for Lower Edge,Highest for Upper Edge
T Voltage Lower Edge Upper Edge
Test Item (<) (Voo) (MHz) _ (MHz) _
Result Limit Result Limit
-30 3.7 663.139 663.00 697.945 698.00
-20 3.7 663.142 663.00 697.947 698.00
-10 3.7 663.139 663.00 697.942 698.00
Frequency 0 3.7 663.144 663.00 697.943 698.00
Stability vs. 10 3.7 663.138 663.00 697.945 698.00
Temperature 20 3.7 663.138 663.00 697.942 698.00
30 3.7 663.132 663.00 697.942 698.00
40 3.7 663.137 663.00 697.940 698.00
50 3.7 663.136 663.00 697.941 698.00
Frequency 20 3.4 663.135 663.00 697.937 698.00
Stf,bo'“;é: > 20 42 663.136 663.00 697.936 698.00
Result: Pass
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Test Plots:

Occupied Bandwidth

Channel

5MHz Bandwidth QPSK

5MHz Bandwidth 16QAM

(=]

Spectrum Spectrum
RefLevel 30.00 dem  Offset 4.50 dB & RBW 100 kHz Ref Level 30,00 dbm _ Offset 2.50 db & RBW 100 kHz
o At SWT 1ms @ VBW 300 kH2 Mode Sweep lo_att 40dB  SWT 1ms @ VBW 300 kHz__Mode Swesp
[erPimax (@ 1Pk Max
I M1[1] -9.70 dBm) mi[1] 11.13 dBm|
20 dBy | 663.0200 MHz| 2 663.0000 MHz
D1 16,290 dBm 4491017964 MHz| 01 15.100 1 Occ Bw 4.510978044 MH2|
i ¥ e st -0.19 dB o b i ey i MGG 1} § T e 1.23 dB|
/ 5.0000 MHz| / \ 5.0000 MHZ|
0 [
7y = L
1008 2 -9.710d =10.di D2 -10,900 JBr ,1
-20 ol -20 di 1
Y Pt ] f et I s SO
30 di 730 d
Lowest |{., -
sod -50 df
-60d 60 d
CF 665.5 MHz 501 pts Span 10.0 MHz CF 665.5 MHz 501 pts Span 10.0 MHz
Marker | |[Marker |
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | Type | Ref | Trc | X-value |___Y-value | Function | Function Result |
M1 663.02 MHz ~9.70 dém M1 663.0 MHz -11.13 dém |
T1 1 663.2645 MHz 10.69 dBm oce Bw 4.491017964 MHz T1 1 663.2645 MHz | 9.87 dém Oce Bw 4.510978044 MHz |
12 1 667.7555 MHz 11.47 dém | 12 1 667.7754 MHz | 9.73 dém | |
D1l M1 1 5.0 MHz -0.19 d8 5.0 MHz 1.23 dB
T Teosormor GINRRNRND &8 "1 20 | Measuring...
Date: 8 6
Spectrum k2
3 Y 1|( spectrum o
Ref Level 30.00 dBm _ Offset 4.50 dB = RBW 100 kHz Rt Lavel BT TR T B e o T
lo_att 40dB_ SWT 1ms @ VBW 300 kHz VSRt = 4 2
foaTm = Mode: Swesp o Att 408 SWT 1ms @ VBW 300 kHz  Mode Swesp
° : l mi[1] 9.42 dB (@ 1Pk Max
; |
mi[1] 11.04 dBm|
677.9800 MHz|
677.9800 MHZ,
D1 17.270 dBM——<] e —0cc B r +.510078044 MHz| | |20 d e peskirigiial
4 i 1 5) Rt 0.47 dB) D1 15,57 =y T : 5168
/ \ 5.0000 MHz| | | 10 5.0000 MH2
{
[
o &
)2 -8.730 di¥r o
‘\ 10 D2 -1
r Tl -20 d
AN g, i i) %/:WWM P | v
Middle "
50
-60 d
CF 680.5 MHz 501 pts. Span 10.0 MHz | | [LCF 680.5 MHz S01 pts SpENI0.0 M2
Marker Morker |
| Type | Ref | Trc | X-value | Yevolte | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 A ST .42 dom 1 1 677,98 MHz ~11.04 dbm |
T 1 678.2246 MHz 10.15 dBm | Occ Bw 4.510978044 MHz AES L (e E LT 9:41 dbm | Occ By 4.530036124 MHz |
T2 | 82,7355 MHz 11.23 dém = 1 e 1 ggi:z’;‘ |
pil M1 1 5.0 MHz 0.47 dB =
Toree ST R | T Neavurna-. WO B8 e
JUN DESeRE
Spectrum o
P Y 1| spectrum =
Ref Level 30.00 dBm  Offset 4.50 dB w RBW 100 kHz Rt Lavel BB TR T B e T T
lo_att 40dB_ SWT 1ms @ VBW 300 kHz RYSLSR el =it 4 2
o = Mode: Swasp. o Att 4008 SWT 1ms @ VBW 300 kHz  Mode Swesp
° I M1[1] 10.01 d8 (@ 1Pk Max
g |
mi[1] 10.02 dBm)|
693.0000 MHz| I
692.9800 MH;
D1 16.400 ey S IBG7000E Wiz | § 20 o ) Occ Bw. 4510978044 MH
SR § 0.26 dB 01 15.950 e 0.46 d8)
/ 5.0000 mHz| | 10 5.0400 MHZ|
[
M L“ i 1
2 -9.600 ; a\ -16 dbm D2 -1 -
s ] =0
e S S I LPE RN )
Highest “o
50
-60
CF 695.5 MHZ 501 pts Spon 10.0 iz | | [(GE695.5 Mz 501 pts Span 10.0 MHz
| Marker Marker ]
| Type | Ref | Trc | X evalue | Yevolte | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 693.0 MHz ~10.01 dBm 692,96 MHz =10.02 dém |
T1 1 693.2445 MHz 12.40 dBm | Occ Bw 4.510978044 MHz A8 L (R e 12.16 dbm | Occ By 4.510976044 Mz f
T2 | £97.7555 MHz 12.56 dbm = L L TERs e | 10 ;64;’:';‘ |
pil M1 1 5.0 MHz 0.26 dB : .
T T Heasurne WD 08 s
Measuring...  GANAAN 2 L ] Measuring o

LN

Page 162 of 185




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22050039-00A
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