SPORTON LAB.

FCC RF Test Report

Report No. : FG061509D

FR1 n2+5A / 10MHz / DFT-S OFDM / QPSK

Lowest Channel / 1RB

Middle Channel / 1RB

Ref Level 0.00 dBm  Offset 14.20 d& Mode Auto Sweep Ref Level 0.00 dBm  Offset 14.20 d8 Mode Auto Sweep
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Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Frequency |  Powerabs | ALl Range Low | Rangeup | RBW | Frequency |  Powerabs | ALil
30.000 MHz 1,000 GHz 1,000 MHz 927 52874 MHz -45.65 dBm -32.65 dB 30.000 MHz 1,000 GHz 1,000 MHz 935.28486 MHz -45.58 dbm -32.68 dB
1.000 GHz 1.840 GHz 1,000 MHz 1.82972 GHz -35.56 dBém -22.56 dB 1.000 GHz 1.840 GHz 1.000 MHz 1.83433 GHz -39.18 d8m -26.18 dB
1.920 GHz 3.000 GHz 1.000 MHz 2,63850 GHz -43.90 dBm -30.90 dB 1.920 GHz 3.000 GHz 1,000 MHz 2.62914 GHz -44.33 dBm -31.33 dB
3.000 GHz 9,000 GHz 1,000 MHz 696392 GHz -40.22 dBm -27.22 dB 3.000 GHz 9,000 GHz 1,000 MHz 695192 GHz -40.13 dBm -27.13 dB
9.000 GHz 13.000 GHz 1,000 MHz 12,77578 GHz -40.94 dBém -27.94 dB 9.000 GHz 13.000 GHz 1.000 MHz 11,29046 GHz -40.98 d8m -27.98 dB
13.000 GHz 19,500 GHz 1.000 MHz 1798237 GHz -36.26 dBm -23.26 dB 13.000 GHz 19.500 GHz 1,000 MHz 1798487 GHz -36.24 dBm -23.24 dB
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Spectrum k=
Ref Level 0.00 dBm  Offset 14.20 d& Mode Auto Sweep
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Spurious Emissions
Rangelow | RangeUp | RBW | Frequency | PowerAbs | ALl
30.000 MHz 1.000 GHz 1.000 MHz 986.18441 MHz -45.52 dBm -32.52 dB
1.000 GHz 1,840 GHz 1.000 MHz 1,61814 GHz -45.50 dém -32.59 db
1.520 GHz 3.000 GHz 1.000 MHz 2,63130 GHz -43.99 dbm -30.99 db
3.000 GHz 9.000 GHz 1.000 MHz 692492 GHz -40.00 dBm -27.00 dB
9.000 GHz 13,000 GHz 1.000 MHz 12,77978 GHz -40.77 dBém -27.77 db
13.000 GHz 19.500 GHz 1.000 MHz 17,99037 GHz -36.32 dbm -23.32 dB
L JU ] 1 ) o

Sporton International (Shenzhen) Inc.
TEL : 86-755-8637-9589
FAX : 86-755-8637-9595
FCC ID : 2ABZ2-EF009

Page Number : A28 of A331
Report Issued Date : Aug. 24, 2020
Report Version : Rev. 01
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Report No. : FG061509D

FR1 n2+5A / 20MHz / DFT-S OFDM / BPSK

Lowest Channel / 1RB

Middle Channel / 1RB

Spec )

Spectrum #
Ref Level 0.00 dBm  Offset 14.20 d& Mode Auto Sweep Ref Level 0.00 dBm Offset 14.20 dB Mode Auto Sweep
SGL Count 100/100 SGL Count 100,100
@1 AvgPwr ®1 AvgPwr
Limit Gheck Limit ¢heck
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-90 dBm -50 dém
Start 30.0 MHz 40006 pts Stop 19.5 GHz Start 30.0 MHz 40006 pts Stop 19.5 GHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Frequency |  Powerabs | ALl Range Low | Rangeup | RBW | Frequency |  Powerabs | ALil
30.000 MHz 1.000 GHz 1.000 MHz 953,22089 MHz ~44.89 dbm -31.80 db 30.000 MHz 1.000 GHz 1,000 MHz 979.39780 MHz ~44.71 dBm -31.71 de
1.000 GHz 1.840 GHz 1.000 MHz 1,93349 GHz -36.53 dém -23.53 dB 1.000 GHz 1.840 GHz 1,000 MHz 1,77346 GHz -44.91 dBm -31.81 dg
1.920 GHz 3.000 GHz 1.000 MHz 2,63094 GHz -43.46 dBm -30.46 dB 1.820 GHz 3.000 GHz 1,000 MHz 2,51362 GHz -43.38 dBm -30.38 dB
3.000 GHz 9,000 GHz 1.000 MHz 699242 GHz -39.38 dBm -26.38 dB 3.000 GHz 9,000 GHz 1,000 MHz 693992 GHz -39.42 dém -26.42 dB
9.000 GHz 13.000 GHz 1.000 MHz 11.28596 GHz -40.14 dBm -27.14 dB 2.000 GHz 13.000 GHz 1,000 MHz 1284027 GHz -39.90 dam -26.90 d&
13.000 GHz 19.500 GHz 1.000 MHz 17.97887 GHz -34.97 dBm -21.97 dB 13.000 GHz 19,500 GHz 1.000 MHz 1799267 GHz -35.44 dBm -22.44 dB
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Highest Channel / 1RB

o
v
Ref Level 0.00 dBm  Offset 14.20 d8 Mode Auto Sweep
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Spurious Emissions
Rangelow | RangeUp | RBW | Frequency | PowerAbs | ALl
30.000 MHz 1.000 GHz 1.000 MHz 945,94953 MHz -44.87 dBm -31.87 db
1.000 GHz 1,840 GHz 1.000 MHz 1,46324 GHz -44.95 dém -31.95 db
1.520 GHz 3.000 GHz 1.000 MHz 2,51038 GHz -43.42 dBm -30.42 db
3.000 GHz 9.000 GHz 1.000 MHz 6.93592 GHz -39.04 dBm -26.04 dB
9.000 GHz 13,000 GHz 1.000 MHz 12,77028 GHz -40.15 dém -27.15 db
13.000 GHz 15.500 GHz 1.000 MHz 17.99337 GHz -35.30 dBm -22.30 dB
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SPORTON LAB.
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Report No. : FG061509D

FR1 n2+5A / 20MHz / DFT-S OFDM / QPSK

Lowest Channel / 1RB

Middle Channel / 1RB

Spectrum Spec 1
Ref Level 0.00 dBm  Offset 14.20 dB Mode Auto Sweep Ref Level 0.00 dbm  Offset 14.20 db Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr ®1 AvgPwr
Limit Gheck Limit ¢heck
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Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Frequency |  Powerabs | ALl Range Low | Rangeup | RBW | Frequency |  Powerabs | ALil
30.000 MHz 1,000 GHz 1,000 MHz 94740380 MHz 44,85 dBm -31.85 db 30.000 MHz 1,000 GHz 1,000 MHz 88203103 MHz -44.87 dém -31.87 dB
1.000 GHz 1,840 GHz 1,000 MHz 1.83181 GHz -43.05 dbm -30.05 dB 1.000 GHz 1.840 GHz 1,000 MHz 1.63703 GHz -44,99 dém -31.99 dg
1.920 GHz 3.000 GHz 1.000 MHz 2.61403 GHz -43.23 dBm -30.23 dB 1.820 GHz 3.000 GHz 1.000 MHz 2,63130 GHz -43.34 dém -30.34 d&
3.000 GHz 9,000 GHz 1,000 MHz 698242 GHz -39,13 dBm -26.13 dB 3.000 GHz 9,000 GHz 1,000 MHz 694692 GHz -30,26 dém -26.26 dB
9.000 GHz 13.000 GHz 1.000 MHz 12,80377 GHz -40.05 dbm -27.05 dB 9.000 GHz 13.000 GHz 1,000 MHz 12,80577 GHz -40.08 dém -27.08 d&
13.000 GHz 19.500 GHz 1.000 MHz 17,98687 GHz -35.24 dBm -22.24 dB 13.000 GHz 19.500 GHz 1.000 MHz 17,99737 GHz -35.43 dém -22.43 dB
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Spurious Emissions
Rangelow | RangeUp | RBW | Frequency | PowerAbs | ALl
30.000 MHz 1.000 GHz 1.000 MHz 925,10495 MHz -45.00 dBm -32.00 dB
1.000 GHz 1,840 GHz 1.000 MHz 1,59421 GHz -45.03 dém -32.03 db
1.520 GHz 3.000 GHz 1.000 MHz 2,97283 GHz -43.40 dBm -30.40 dBb
3.000 GHz 9.000 GHz 1.000 MHz 693742 GHz -39.25 dBm -26.25 dB
9.000 GHz 13,000 GHz 1.000 MHz 1249531 GHz -40.07 dém -27.07 db
13.000 GHz 15.500 GHz 1.000 MHz 17.98787 GHz -35.26 dbm -22.26 dB
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Report No. : FG061509D

Frequency Stability

Test Conditions NR n2+5A (BPSK) / Middle Channel Limit
BW 20MHz i
Temperature Voltage

(°C) (Volt) De(z;:)ar:i;)n Result
50 Normal Voltage 0.0013
40 Normal Voltage 0.0012
30 Normal Voltage 0.0010
20(Ref.) Normal Voltage 0.0015
10 Normal Voltage 0.0011
0 Normal Voltage 0.0003

-10 Normal Voltage 0.0009 PASS
-20 Normal Voltage 0.0011
-30 Normal Voltage 0.0007
20 Maximum Voltage 0.0019
20 Normal Voltage 0.0013
20 Battery End Point 0.0015
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Report No. : FG061509D

SA
Peak-to-Average Ratio
Mode FR1 n2/20MHz / DFT-S OFDM
Mod. Pl1/2 BPSK Pl/2 BPSK QPSK QPSK Limit: 13dB
RB Size 1RB Full RB 1RB Full RB Result
Lowest CH 5.3 5.42 5.88 7.54
Middle CH 4.58 6.12 6 5.8 PASS
Highest CH 5.19 5.94 5.65 6.38
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SPORTON LAB.

FCC RF Test Report

Report No. : FG061509D

FR1 n2 / 20MHz / DFT-S OFDM

Pl/2 BPSK

QPSK

Lowest Channel / 1RB

Lowest Channel / 1RB

Spectrum
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Mean | Poak crest | 10% | 194 | ©0a% | 0.01% | Mean | peak | crest | 0% | 104 | ©0a% | 0.01% |
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FR1 n2 / 20MHz / DFT-S OFDM

Pl/2 BPSK

QPSK

Lowest Channel / Full RB

Lowest Channel / Full RB

Spectrum
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Ref Level 24.70 dém  Offset 4.70 d&
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26dB Bandwidth

Mode FR1 n2: 26dB BW(MHz) / DFT-S OFDM
BW 5MHz SMHz 10MHz 10MHz 20MHz 20MHz
Mod. PI/2 BPSK QPSK PI/2 BPSK QPSK PI/2 BPSK QPSK
Lowest CH 4.69 4.76 9.21 9.33 18.66 18.66
Middle CH 491 4.69 9.23 9.41 18.66 18.66
Highest CH 5 4.7 9.27 9.29 18.66 18.62
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Report N

0.: FG061509D

FR1 n2 /5MHz / DFT-S OFDM

PI/2 BPSK

QPSK

Lowest Channel

Lowest Channel

pectrum & pectrum &
Ref Level 24.70 dom  Offset 4,70 db = RBW 100 khz Reflevel 24.70 dom  Offset +.70 d& & RBW 100 kHz
o Att 30dE SWT 15 ps @ VBW 300kHz Mode auto FFT e Att 30dE SWT  19ps @ VBW 300kHz  Mode auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 17k Max (@ 17k Mzx
20 dBm- M1[1] 14.31 dBm)| 20 dem M1[1] 13.30 dBm]
e 1.85319900 GHg] 1.85244000 GHg]
A A i ANWATT: FaWit 26.00 dB A ~ N oA n Ml o 26.00 dB
10 dés = - = o 10 d&i - PRS0
r A% R 7 TV \ +.695000000 MHZ " T v i v \r +.765000000 MHZ
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-60 o -60 di
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OF 1.8525 GHz 1001 pts Span 10.0 MHz CF 1.8525 GHz 1001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value |__Function__| Function Result Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
ML 1 1.853198 GHz 14.31 dBm ndé down 4,685 MHz M1 1 1.85244 GHz 13.30 dBm ndé down 4,765 MHz
T 1 1.850142 GHz -11.69 dam e 26.00 ds T 1 1850082 GHz -12.68 dam e 26.00 ds
T2 1 1.854838 GHz -11.90 dam Q factor 394.7 T2 1 1.854848 GHz -11.48 dm Q factor 388.7
L J ) ( )i J )

Middle Channel

Middle Channel

Spectrum pectrum
Ref Level 24.70 dom  Offset 4,70 db = RBW 100 khz Reflevel 24.70 dom  Offset +.70 d& & RBW 100 kHz
o At 30dE SWT 19 ps @ VBW 300kHz  Mede auto FFT o Att 30dE SWT  19ps @ VBW 300kH:  Mode auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
20 dBm _ mMi[1] 13.55 dBm) 20 dem- _ mMi[1] 12.93 dBm)
T 1.86090000 GHe] 1.87986000 GHz]
10 o WiViWie. A_LomgBAn VA 26.00 def 10 dam _non L on, AL N 26.00 def
F B +.915000000 MHZ| T VW A +.695000000 MHZ,
ad Q factor \ 3082.6) D ; Q factor ‘| 400.4
Vo - 1
-10 I -10 ¢
] | 1
-20 - - -20 T
0 J : T : -30 = Jl L ats -
~ Mo [V [y S L \U\\ N
Wi il o/ gy B ol
B (I ¥
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-60 o -60 di
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OF 1.80 GHz 1001 pts Span 10.0 MHz CF 1.88 GHz 1001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.BB03 GH2 13.55 dBm ndB down 4015 MHz M1 1 1.87086 GHz 12.93 dBm ndB down 4,695 MHz
T 1 1.877612 GHz -12.95 dam nd2 26.00 d& 1 1 1.877642 GHz -13.62 dam nd2 26.00 d&
T2 1 1.882527 GHz -12.42 dBm Q factor 382.6 T2 1 1.882338 GHz -11.94 dBm Q factor 400.4
L J ) ( )i J )

Highest Channel

Highest Channel

pectrum v pectrum v
Ref Level 24.70 dém  Offset +.70 db & RBW 100 kHz Ref Level 24.70 dom  Offset +.70 0B & RBW 100 kHz
jo ALt 30dB  SWT 10 ps & VBW 300 kHz  Mode Auto FFT b ALL 30dB  SWT 19 ps & VBW 300 kHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 17k Max (@ 17k Mzx
20 dem GETEN] 1343 dB | 20 dam - CETEN] 13.9% dBm|
1.90770000 GHz| . 1.90592200 GHz|
10 dBm O Dby 26.00 db| 10 dBm S B SN SV ] WS 26.00 dp|
/ 5.005000000 MHz J WV Tl e Wk +.705000000 MHz
| . 281.5 . 4 5
od f q factor \k a81.2] o f q factor \ 405.1
! \ 1
10 rf 10 e {
/ !
20d L 20 d
/ f
A Al \ aon V)
30 depe Ay T T ) R TR I
A" \/ FEAVA \] AT VA v
-40d 40 d
-50 df -50 df
60 d 60 d
-70 df 70 df
CF 1.9075 GHz 1001 pts Span 10.0 MHz CF 1.9075 GHz 1001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.9077 GHz 13.43 d8m ndB down 5.005 MHz M1 1 1.905922 GHz 13.94 d8m ndB down 4.705 MHz
TL 1 1.905102 GHz -12.92 dam nd@ 26.00 d& T1 1 1.905142 GHz -11.52 dam nd@ 26.00 d&
T2 1 1.910107 GHz -12.44 dBm q factor 381.2 T2 1 1.909848 GHz -10.49 dBm q factor 405.1
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SPORTON LAB.

FCC RF Test Report

Report No. : FG061509D

FR1 n2 / 10MHz / DFT-S OFDM

pectrum o | o
Ref Level 24.70 dom  Offset +.70 db = RBW 100 khz ReflLevel 24.70 dom  Offset +.70 dé & RBW 100 kHz
o At 30dE SWT 37.09ps @ VBW 300kHz  Mede auto FFT o Att 30dE SWT  37.0ps @ VBW 300kHz  Mode auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
20 dem [ZETEN] 0.7+ B 20 dam. Mi[1] 10.76 B
1.8559790 GHe] . 1.8506840 GHe]
26.00 db| L ndB 26.00 db|
10 dem = T 10 dém — T - — .
Sty A fastb g T, 9.211000000 MHZ| A e e i P T 9.331000000 MHz|
oa A i 201.9) o L W oar MV 1\ 198.3)
I ]
|
-10 -10
T ‘WI‘ G
00 J'} 20 ‘\
a0 b AL - Y i 0 j CPE VRS G
i WA P 0 AL ey - T VAR RRRY LD
I, Y PPN ISH Le
50 df -50 i
60 di -60 di
-70 df 70 df
OF 1.855 GHz 1001 pts Span 20.0 MHz CF 1.855 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value |__Function__| Function Result Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
ML 1 1.855078 GHz 10.74 dBm ndé down 9,211 MHz M1 1 1.850664 GHz 10.76 dém ndé down 9,331 MHz
T 1 1.850205 GHz -16.66 daim e 26.00 ds T 1 1.850208 GHz -15.51 dam e 26.00 ds
T2 1 1.859416 GHz -14.11 dBm Q factor 2015 T2 1 1.859535 GHz -15.41 dBm Q factor 198.3
L )i J ( J i we
pectrum o
Ref Level 24.70 dom  Offset +.70 db = RBW 100 khz ReflLevel 24.70 dom  Offset +.70 dé & RBW 100 kHz
o At 30dE SWT 37.09ps @ VBW 300kHz  Mede auto FFT o Att 30dE SWT  37.0ps @ VBW 300kHz  Mode auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
20 dBm- M1[1] 11.10 dBm| 20 dam M1[1] 12.26 dBm]
o 1.6810190 GHe] [ 1.6837360 GHe]
I__ndp 26.00 dB| ndg T 26.00 dB|
10 dBm Y WA AR 28 10 dBm ; - e ™ 2
(7 AT TN NRL TN f,’u.'%\\ 9.231000000 MHz ) '“W"L"%-“\AJWH; VAV AR 9.411000000 MHzZ
0 ( ! W o factor 203.8| D ™y MY Q factor \ 200.2}
‘ i / \
-10 ‘F ¥ -10 T ¥
-20 d ; 20 d 1 b
! n A { A
(B NP e, A A, a0 -y A A A
v I i [ ” Y ! U
ILrlle'lrJr\J Y, W Y Al m\,,q'ﬁﬂl'ww.uﬂﬂ R RTRVAYS Y HL‘,,J
-40 d -40 dk
50 df -50 i
-60 o -60 di
-70 df 70 df
OF 1.80 GHz 1001 pts Span 20.0 MHz CF 1.88 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.881010 GHz 11.10 d8m ndB down 9,231 MHz M1 1 1.883736 GHz 12.26 dBm ndB down 9.411 MHz
T 1 1.875185 GHz -16.69 dm nd2 26.00 d& 1 1 1.875025 GHz -13.92 dam nd2 26.00 d&
T2 1 1.984416 GHz -13.29 dm Q factor 203.8 T2 1 1.984436 GHz -13.42 dm Q factor 200.2
L )i J ) ( J
& Spectrum &
Ref Level 24.70 dom  Offset 4,70 db @ RBW 100 khz ReflLevel 24.70 dom  Offset +.70 dé & RBW 100 khz
o At S0d8 SWT 37.0ps @ VBW 300 kHz  Mode Auto FFT o At S0d8 SWT 37.0ps @ VBW 300 kkz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
20 dBm- M1[1] 11.81 dBém| 20 dam M1[1] 10.58 dBm]
1 1.9032220 GHe] 1.9070980 GHe]
Y ndn 26.00 db| nog 26.00 db|
10 d8 10 dB = \ .
" AT AT AT Py RN NN 9.271000000 MHZ] o TRV YT " 9.291000000 MHZ]
[V Yt VY / T
ad | I Q factol 205.9| D / Q facyfir 205.9|
| I .‘
-10 : - -10
i ki " k:
20 d y 20 d £ T
204 YIS LN Y, D) 5 My / L
A = —f— ry -3 1 1 z T A A
"y A TR VI s U 1 KL W
e -40 ol
-50 d -50 o
-60 o -60 di
-70 df 70 df
OF 1,905 GHz 1001 pts Span 20.0 MHz CF 1.905 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.903222 GHz 11.81 d8m ndB down 9.271 MHz M1 1 1.907098 GHz 10.58 dBm ndB down 9,291 MHz
T 1 1.900145 GHz -13.91 dam nd@ 26.00 d& 1 1 1.900145 GHz -15.84 dBm nd@ 26.00 d&
T2 1 1.909416 GHz -16.25 dBm Q factor 205.3 T2 1 1.909436 GHZ -15.85 dam Q factor 205.3
L )| J 2 L )| J
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SPORTON LAB.

FCC RF Test Report

Report No. :

FG061509D

FR1 n2 / 20MHz / DFT-S OFDM

PI/2 BPSK

QPSK

Lowest Channel

Lowest Channel

pectrum & pectrum &
Ref Level 24.70 dom  Offset +.70 db = RBW 300 khz Reflevel 24.70 dom  Offset +.70 dé & RBW 300 kHz
o At 30dE SWT 18.9ps @ VBW 1MHz Mode auto FFT o Att 30dE SWT 189ps @ VBW 1MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
20 dem Mi[1] 13.06 dB | 20 dam. M1[1] 12.99 dim|
! 1.8578420 GHz] 1 1.8630370 GHe]
10 B PR - 26.00 dB| 10 dB L o fngs 26.00 dB|
. 7 W VU By AV Ak 1B.661000000 MHzZ " o R Hdl“lﬂj"],r'v-\ 18.66 1000000 MHz
od v q factor | 99,6} o q factor \ 99.4|
[ | .
-10 -10
3 T T
-20 T -20
N J [ B o
. N ,‘.Vq L MWnesrt p AP Wl R (A §
oA A Wwin ) Y Tnfal
d i Uy
“an
50 df -50 i
-60 o -60 di
-70 df 70 df
OF 1.86 GHz 1001 pts Span 40.0 MHz CF 1.86 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value |__Function__| Function Result Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
ML 1 1.85784% GHz 13.06 dBm ndé down 18,661 MHz M1 1 1.863037 GHz 12.99 dBm ndé down 18,661 MHz
T 1 1.85000 GHz 14,93 dam e 26.00 d8 T 1 1.85012 GHz -13.24 dam e 26.00 ds
T2 1 1.968751 GHz -12.22 dm Q factor 99.6 T2 1 1.968791 GHz -14.39 dBm Q factor 99.9
L J ( )i J )

Middle Channel

Middle Channel

Spectrum pectrum
Ref Level 24.70 dom  Offset +.70 db = RBW 300 khz Reflevel 24.70 dom  Offset +.70 dé & RBW 300 kHz
o At 30dE SWT 18.9ps @ VBW 1MHz Mode auto FFT o Att 30dE SWT 185ps @ VBW  1MHz  Mode auto FET
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
20 dBm- M1[1] 12.35 dBm)| 20 dem M1[1] 12.29 dBm]
M1 1.8814790 GHz] M1 1.6833170 GHe]
- b -] 26.00 dB| Tide 26.00 dB|
10 d&; —~ B8R, 10 d&i ~ AR
F T ‘\]I L K Y \f‘ il T A 18.661000000 MHz o J."“\v ‘r'\’* A AN A N By If‘f\U,J“’\\ 18.661000000 MHz
ad ! Q factor \ 100.9] D ] Q factor 100.9]
|
-0 % “t -10 % 'I{.
1 ] i
-20 d Ty ) -20 df
o Rl 8 WM A M “ iy
| e\ o a0 I i Y VY, g ™,
¥ 30 dem ¥ T
\él s !
50 df -50 i
-60 o -60 di
-70 df 70 df
OF 1.80 GHz 1001 pts Span 40.0 MHz CF 1.88 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.881470 GHz 12.35 dBm ndB down 18.661 MHz M1 1 1.883317 GHz 12.29 dBm ndB down 18.661 MHz
T 1 1.87013 GHz -13.34 dam nd2 26.00 d& 1 1 1.87013 GHz -14.57 dam nd2 26.00 d&
T2 1 1.986791 GHz -13.64 dBm Q factor 100.8 T2 1 1.888791 GHz -12.88 dm Q factor 100.9
L J ( )i J )
pectrum & pectrum &
Ref Level 24.70 dom  Offset 4,70 db @ RBW 300 khz ReflLevel 24.70 dom  Offset +.70 dé & RBW 300 khz
o At S0d8 SWT 18.9ps @ VBW 1MHz  Mode Auto FFT o At S0d8 SWT 189ps @ VBW 1MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
20 dBm- M1[1] 12.71 dBm)| 20 dem M1[1] 12.76 dBm]
1.6921680 GHe] 1.9055140 GHz]
b 26.00 db|
10 B _ _HE 26.00 db| 10 dB X s K .00 d
F Lt N T "ﬂ\ 18.661000000 MHZ| o J Y -/ K T g Wy 18.621000000 MHZ|
ad Q factor 101.4 D ‘ Q factor | 102.9]
| | h
-10 f \_ -10 f ‘\
20 df -20 di I
WA
304 - S e 729 T e ™ : A oot
N sty Y g v [EPATENY | vy [ o b
S AN VT VA Ve
40 -40
-50 df -50 df
60 di -60 di
-70 df 70 df
OF 1.9 GHz 1001 pts Span 40.0 MHz CF 1.9 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.892168 GH2 12.71 d8m ndB down 18.661 MHz M1 1 1.905514 GHz 12.78 d8m ndB down 18,621 MHz
T 1 1.89013 GHz -15.25 dam nd@ 26.00 d& 1 1 1.89013 GHz -12.70 dm nd@ 26.00 d&
T2 1 1.908791 GHz -14.57 dBm q factor 101.4 T2 1 1.908751 GHz -15.46 dBm q factor 102.3
L J ( )i J
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Occupied Bandwidth

Mode FR1 n2: OB BW(MHz) / DFT-S OFDM

BW 5MHz SMHz 10MHz 10MHz 20MHz 20MHz

Mod. PI/2 BPSK QPSK PI/2 BPSK QPSK PI/2 BPSK QPSK
Lowest CH 4.45 4.49 8.87 8.89 17.86 17.74
Middle CH 4.46 4.45 8.91 8.89 17.74 18.02
Highest CH 4.47 4.44 8.89 8.91 17.78 17.9
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SPORTON LAB.

FCC RF Test Report

Report No. : FG061509D

FR1 n2 /5MHz / DFT-S OFDM

PI/2 BPSK

QPSK

Lowest Channel

Lowest Channel

p

trum

(%]

pectrum

(%]

Ref Level 24.70 dom  Offset 4,70 db = RBW 100 khz Reflevel 24.70 dom  Offset +.70 d& & RBW 100 kHz
o Att 30dE SWT 15 ps @ VBW 300kHz Mode auto FFT e Att 30dE SWT  19ps @ VBW 300kHz  Mode auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 17k Max (@ 17k Mzx
P - 13.51 dBm| 20 dem: Mi[1] 12.93 dBm|
7 1.85274000 GHe] 1.85267000 GHg]
10 dBm 3! Wal A +.455544456 MHZ] 10 dBm Ll e A $.495504496 MHZ]
/ ki T Y
od / 0d [ 1
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-0 0 l‘ -10 /-"
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W b o w | A N N s f NN
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5 T r -
50 df -50 i
-60 o -60 di
-70 df 70 df
OF 1.8525 GHz 1001 pts Span 10.0 MHz CF 1.8525 GHz 1001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value |__Function__| Function Result | Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
ML 1 1.85274 GHz 13.51 dam M1 1 1.85267 GHz 12.93 dBm
T 1 1.8502922 GHz 7.11 dam oce Bw 4.455544456 MH2 T 1 1.8502522 GHz 7.50 daim oce Bw 4.405504496 MH2
T2 1 1.8547478 GHz 9.12 dBm T2 1 1.547478 GHz 6.70 dBm
L J ( )i J )
Spectrum pectrum
Ref Level 24.70 dom  Offset 4,70 db = RBW 100 khz Reflevel 24.70 dom  Offset +.70 d& & RBW 100 kHz
o Att 30dE SWT 15 ps @ VBW 300kHz Mode auto FFT e Att 30dE SWT  19ps @ VBW 300kHz  Mode auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 17k Max (@ 17k Mzx
20 dem [ZETEN] 13.71 B 20 dam. Mi[1] 1341 B
X 1.86028000 GHe] M 1.80119900 GHe]
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OF 1.80 GHz 1001 pts Span 10.0 MHz CF 1.88 GHz 1001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.88028 GH2 13.71 d8m M1 1 1.881100 GHz 13.41 d8m
T 1 1.8777723 GHz 5.87 dam Occ Bw 4.465534466 MH2 1 1 1.8777822 GHz 6.3 dam Occ Bw 4.455544456 MH2
T2 1 1.8822378 GHz 7.58 dam T2 1 1.8822378 GHz 7.17 dom

L i

Highest Channel

Highest Channel

pec

m

pectrum

(=]

Ref Level 24.70 dém  Offset 4.70 dB & RBW 100 kHz Ref Level 24.70 dém  Offset 4.70 dB & RBW 100 kHz
j& At 30dB  SWT 10 ps & VBW 300 kHz Mode Auto FFT o At 30dB  SWT 19 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max [@1Pk Max
20 dm: mi[1] 14.46 dBm) 20 dam. mi[1] 13.21 dBmj
" . 1.90766000 GHz| . 1.90640100 GHz|
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70 d =70 d
CF 1.9075 GHz 1001 pts Span 10.0 MHz CF 1.9075 GHz 1001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.90766 GHz 14.46 dBm M1 1 1.906401 GHz 13.21 dBm
T1 1 1.9052722 GHz 7.48 dBm Occ Bw 4.475524476 MHz T 1 1.9052522 GHz 9.29 dém Occ Bw 4445554446 MHz
T2 1 1.9097478 GH2 9.07 dam T2 1 1.9096978 GHz 6.25 dam
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SPORTON LAB.

FCC RF Test Report

Report No. : FG061509D

FR1 n2 / 10MHz / DFT-S OFDM

PI/2 BPSK

QPSK

Lowest C

hannel

Lowest C

hannel

( i

pectrum o | o
Ref Level 24.70 dom  Offset +.70 db = RBW 100 khz ReflLevel 24.70 dom  Offset +.70 dé & RBW 100 kHz
o At 30dE SWT 37.09ps @ VBW 300kHz  Mede auto FFT o Att 30dE SWT 37.9ps @ VBW 300 kHz  Mode auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
20 dBm- M1[1] 11.20 dBm| 20 dam M1[1] 10.20 dBm]
ML 1.8534020 GHe] , 1.8561790 GHz]
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50 df -50 i
-60 o -60 di
-70 df 70 df
OF 1.855 GHz 1001 pts Span 20.0 MHz CF 1.855 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value |__Function__| Function Result | Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
ML 1 1.853402 GHz 11.20 dBm M1 1 1.856178 GHz 10.20 dBm
T 1 1.8503447 GHz 7.37 dam oce Bw B.671178871 MH2 T 1 18503645 GHz 5.14 dam oce Bw £.801108891 MHz
T2 1 1.8592158 GHz 2.26 dBm T2 1 1.8592557 GHz 4.59 dam

Middle Channel

Middle Channel

( i

pectrum | o
Ref Level 24.70 dom  Offset +.70 db = RBW 100 khz ReflLevel 24.70 dom  Offset +.70 dé & RBW 100 kHz
o At 30dE SWT  37.5ps @ VBW 300kHz  Mode auto FFT e Att 30dE SWT 379 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
20 dBm- M1[1] 11.45 dBm)| 20 dam M1[1] 11.23 aBm]
1.6810990 GHe] M1 1.6793610 GHe]
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-70 df 70 df
OF 1.80 GHz 1001 pts Span 20.0 MHz CF 1.88 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.881000 GHz 11.45 dBm M1 1 1.879361 GHz 11.23 d8m
T 1 1.8753646 GHz .85 dam Occ Bw £.011088011 MH2 1 1 1.8753846 GH2 5.29 dam Occ Bw £.601108891 MH2
T2 1 1.8842757 GHz 5.69 dam T2 1 1.9842757 GHz 7.49 dom

Highest C

hannel

Highest C

hannel

3 Spectrum 3
Ref Level 24.70 dém  Offset 4.70 dB & RBW 100 kHz Ref Level 24.70 dém  Offset 4.70 dB & RBW 100 kHz
jo At 30dB SWT 37.0 ps @ VBW 300 kHz Mode Auto FFT po ALt 30d8  SWT 37.9ps & VBW 300 kHz  Mode Auto FFT
SGL Count 100,100 SGL Count 100/100
@ 1Pk Max (@ 1Pk Max
20 dm: M1[1] 11.33 dBm) 20 dam. mi[1] 10.89 dBm}
Tl A Qce By T2 8.891108891 MHz| Occ 8.911088911 MHz|
10 dBm T iy oy i ST ) A 10 d8m
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od f‘ . i od
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L TR L/ AN R AR TR "J"lvm
EXE L 40 di
-50 df -50 df
60 df -60 df
-70 df 70 df
CF 1.905 GHz 1001 pts Span 20.0 MHz CF 1.905 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.90428B1 GHz 11.33 dBm M1 1 1.908037 GHz 10.89 dBm
T1 1 1.9003846 GHz 7.58 dBm Occ Bw £.891108891 MHz T1 1 1.9003447 GHz 7.01 dBém Occ Bw £.911088911 MHz
T2 1 1.9092757 GH2 7.80 dBm T2 1 1.9092557 GH2 4.85 dBm
L Il J L Il J T
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FR1 n2 / 20MHz / DFT-S OFDM

PI/2 BPSK

QPSK

Lowest Channel

Lowest Channel

( i

pectrum o | o
Ref Level 24.70 dom  Offset +.70 db = RBW 300 khz Reflevel 24.70 dom  Offset +.70 dé & RBW 300 kHz
o At 30dE SWT 18.9ps @ VBW 1MHz Mode auto FFT e Att 30dE SWT 189ps @ VBW  1MHz  Mode auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
20 dBm- M1[1] 12.97 dBm| 20 dam M1[1] 12.76 dBm]
M 1.8637560 GHe] W 1.8516800 GHe]
n : 17.862137862 MHe| X ,0cC By T2 17.742257742 MHe|
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50 df -50 i
-60 o -60 di
-70 df 70 df
OF 1.86 GHz 1001 pts Span 40.0 MHz CF 1.86 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value |__Function__| Function Result | Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
ML 1 1.863756 GHz 12.97 dBm M1 1 1.851668 GHz 12.76 dBm
T 1 1.8505604 GHz 5.75 dam oce Bw 17.B62137862 MHz T 1 1.8505604 GHz 7.18 dam oce Bw 17.742257742 MHz
T2 1 1.9684316 GHz 5.20 dBm T2 1 1.9683117 GHz 5.52 dam

Middle Channel

Middle Channel

( i

pectrum o
Ref Level 24.70 dom  Offset +.70 db = RBW 300 khz Reflevel 24.70 dom  Offset +.70 dé & RBW 300 kHz
o At 30dE SWT 18.9ps @ VBW 1MHz Mode auto FFT o Att 30dE SWT 189ps @ VBW 1MHz Mode auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [0 35k Max
P 12.62 dBm| 20 dam. ML 12.8+ dBm|
1.6877920 GHe] M1 1.66829970 GHe]
1 17.742257742 MHe| T ~Roce By T 18.021978022 MHe|
10 dem o T v 10 dem: A AT S T
N/ T e I G \ ‘“““wvf K |
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30,000 MHz 1.000 GHz 1.000 MHz 946,43428 MHz -45.06 dem -32.06 dB 30.000 MHz 1.000 GHz 1.000 MHz 943,04098 MHz -45.24 dBm -32.24 dB
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3.000 GHz 9.000 GHz 1.000 MHz ©6.92142 GHz -39.40 dem -26.40 dB 3.000 GHz 9.000 GHz 1.000 MHz 6.94292 GHz -39.63 dém -26.63 dB
9.000 GHz 12.000 GHz 1.000 MHz 12.78478 GHz -40.33 dem -27.33 d& 9.000 GHz 13.000 GHz 1.000 MHz 12.79928 GHz -40.41 deém -27.41 dB
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30,000 MHz 1.000 GHz 1.000 MHz 944.,98001 MHz -45.12 dem -32.12 dB 30.000 MHz 1.000 GHz 1.000 MHz 935,76062 MHz -45.10 dBm -32.10 dB
1.000 GHz 1.840 GHz 1.000 MHz 1.60471 GHz -45.25 dBm -32.25 dB 1.000 GHz 1.840 GHz 1.000 MHz 1.77808 GHz -45.44 dBm -32.44 dB
1.920 GHz 3.000 GHz 1.000 MHz 2.62914 GHz -43.82 dém -30.82 d& 1.820 GHz 3.000 GHz 1.000 MHz 1.95185 GHz -43.54 dém -30.54 d&
3.000 GHz 9.000 GHz 1.000 MHz ©6.95702 GHz -39.59 dem -26.59 d& 3.000 GHz 9.000 GHz 1.000 MHz 6.93092 GHz -39.65 dém -26.65 dB
9.000 GHz 12.000 GHz 1.000 MHz 12.80777 GHz -40.55 dem -27.55 d& 9.000 GHz 13.000 GHz 1.000 MHz 12.78528 GHz -40.42 dém -27.42 dB
13.000 GHz 19.500 GHz 1.000 MHz 17.98537 GHz -35.72 dém -22.72 dB 13.000 GHz 15.500 GHz 1.000 MHz 17.98937 GHz -35.66 dBm -22.66 dB
L JU J - L )t J -

Highest Channel / 1RB

=
v
Ref Level 0.00 dBm Offset 14,70 dB Mode Auto Sweep
SGL Count 100,100
@1 AvgPwr
Limit iheuk PARS
_10 d8RR—BPLIRIONS J INE ARS PAES
| SPURIOUS_
-20 der
-30 der
40 dB o A
(ppslpp s
=G
&0d
-70 dBm
-80 dBm
-90 dBm
Start 30.0 MHz 20006 pts Stop 19.5 GHz
Spurious Emissions
Rangelow | RangeUp | RBW | Frequency |  Powerabs | ALimit
30.000 MHz 1.000 GHz 1.000 MHz 979.88256 MHz -44.95 dBm -31.95 d&
1.000 GHz 1.840 GHz 1.000 MHz 1.83307 GHz -45.32 dem -32,32 de
1.520 GHz 3.000 GHz 1.000 MHz 2.63310 GHz -43.79 dBm -30.75 dB
3.000 GHz 9.000 GHz 1.000 MHz 6.95592 GHz -39.58 dBm -26.58 dB
9.000 GHz 12.000 GHz 1.000 MHz 11.95438 GHz -40.47 dem -27.47 dB
13.000 GHz 19.500 GHz 1.000 MHz 17.99137 GHz -35.61 dBm -22.61 dB
L JU J L b o
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Frequency Stability

Test Conditions NR n2 (BPSK) / Middle Channel Limit
BW 20MHz i
Temperature Voltage

(°C) (Volt) De(z;:)ar:i;)n Result
50 Normal Voltage 0.0015
40 Normal Voltage 0.0022
30 Normal Voltage 0.0008
20(Ref.) Normal Voltage 0.0015
10 Normal Voltage 0.0005
0 Normal Voltage 0.0013

-10 Normal Voltage 0.0021 PASS
-20 Normal Voltage 0.0011
-30 Normal Voltage 0.0013
20 Maximum Voltage 0.0025
20 Normal Voltage 0.0017
20 Battery End Point 0.0015
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5G NR n5

NSA

Peak-to-Average Ratio

Mode FR1 n5+66A / 20MHz / DFT-S OFDM
Mod. P1/2 BPSK P1/2 BPSK QPSK QPSK Limit: 13dB
RB Size 1RB Full RB 1RB Full RB Result
Lowest CH 4.41 3.8 5.94 5.74
Middle CH 4.29 4.38 5.62 5.39 PASS
Highest CH 4.52 4.7 5.91 4.58
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FR1 n5+66A / 20MHz / DFT-S OFDM

Pl/2 BPSK

QPSK

Lowest Channel / 1RB

Lowest Channel / 1RB

Spectrum = Spectrum =
Ref Level 23.70 dem  Offset 3,70 db Ref Level 23.70 dom  Offset 3.70 dB
o att 300E AQT 1ms @ RBW 20 MHz o att a0 dE AQT Lms @ RBW 20 MHz
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‘Complementary Cumulative Distribution Function Samples: 64000 C ary Ci i Function Samples: 654000
Mean | Poak crest | 10% | 194 | ©0a% | 0.01% | Mean | peak | crest | 0% | 104 | ©0a% | 0.01% |
Trace 1 [ 16.73 dom 23,19 dém 4.45 db .41 d8 3.85 a8 4.41dB 4.4% b Trace 1 | 16.02 dem | 24.11 dBm ©.05 b 2.90 d8 5.16 A8 5.94 b ©.05 db
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Spectrum = Spectrum =
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SGL SGL
(@153 view (@153 view
=S S
g -t
1] = o EYEER
. : |EEERER
X - 35
0.0 . 0.0 S
5, \
" -y =
\ 3
1E- | E- |
1 b
\ . 5 .
1E T i = 1E4 T i G
1E- 1E-
(CF 836.5 MHz ean Pir + 20.00 dB (CF 836.5 MHz ean Pwr + 20.00 dB
‘Complementary Cumulative Distribution Function Samples: 64000 ‘Complementary Cumulative Distribution Function Samples: 54000
Mean | Poak crest | 10% | 106 | 0a% | 0.01% | Mean | Peak crest | 0% | 104 | 0a% | 0.01% |
Trace 1 [ 16.77 dém 2311 dém 4.34 b .41 d8 3.71 8 4.25 db 4.41 0B Trace 1 | 16.17 dem | 23.97 dBm 5.60 dB 2.52 dB 4.34 0B 5.62 db 5.63 b
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Highest Channe

I/1RB

Highest Channel / 1 RB

Spectrum = Spectrum =
Ref Level 23.70 dom  OHset 2.70 d6 Ref Level 23.70 dom  Offset 3.70 d6

o At S0GE AQT 9955 s @ RBW 20 MHz o At 3008 AQT 9855 ps @ RBW 20 MHz
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