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FR1 n77 / 20MHz / DFT-S OFDM / QPSK

Lowest Channel / 1RB

Middle Channel / 1RB

trul

p

Ref Level 0.00 dBm Offset 12.20 dB

SGL Count 100/100

Mode Auto Swesp

p

Ref Level 0.00 dBém
SGL Count 100/100

Offset 12.20 dg Mode Auto Swesp

(@1 AvgPwr
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e aps nabe 10 dBm e ARS
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=2U aBm
-30 dBm
T, . A 0 dom o, . bt
[ Y R W WSS Y P S -
m
60 dBm
-70 dBrv =70 dBm
-80 dBm -80 dBm
a0 de -an dem
Start 30.0 MHz 75008 pts Stop 40.0 GHz | ||| Start 30.0 MHz 75008 pts Stop 40.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Frequency | Power Abs ALimit | Rangelow | Rangeup | RBW | Frequency | Powerabs | ALimit |
30.000 MHz 1.000 GHz 1.000 MHz 932.37631 MHz -46.63 dbm -33.63 dB 30,000 MHz 1,000 GHz 1.000 MHz 961.33683 MHz -46.50 dBm -33.50 db
1.000 GHz 3.000 GHz 1.000 MHz 2.95452 GHz -45.46 dBm -32.46 dB 1.000 GHz 3,000 GHz 1.000 MHz 2.64768 GHz -45.49 dBm -32.49 dB
3.000 GHz 3,600 GHz 1.000 MHz 3.07721 GHz -43.63 dBm -30.63 dB 3.000 GHz 3,600 GHz 1.000 MHz 3.16717 GHz -42.50 dBm -29.50 dB
4.050 GHz 7.000 GHz 1.000 MHz 6.92647 GHz -41.20 dBm -28.20 dB 4,050 GHz 7,000 GHz 1.000 MHz 6.91172 GHz -41.25 dBm -28.25 dB
7.000 GHz 14,000 GHz 1.000 MHz 12.96975 GHz -41.12 dBm -28,12 dB 7.000 GHz 14,000 GHz 1.000 MHz 12.07475 GHz -41,16 dBm -28.16 dB
14.000 GHz 22.000 GHz 1.000 MHz 15.45316 GHz -34.67 dBm -21.67 dB 14.000 GHz 22,000 GHz 1.000 MHz 15.45666 GHz -34.72 dBm -21.72 db
22.000 GHz 30.000 GHz 1.000 MHz 28.64783 GHz -38.77 dBm -25.77 dB 22,000 GHz 30,000 GHz 1.000 MHz 28.65683 GHz -38.75 dBm -25.75 dB
30.000 GHz 40,000 GHz 1.000 MHz 39.62284 GHz -32.95 dBm -19.95 dB 30.000 GHz 40,000 GHz 1.000 MHz 39.57159 GHz -32,39 dBm -19.89 dB&
—_— —
)i 2 )i 2
L JL J L JL J
Date: 9.FEB.2021 20:0 & 20

Highest Channel / 1RB

Ref Level 0.00 dBm Offset 12.20 dB

SGL Count 100/100

Mode Auto Sweep

@1 AvgPwr
Limit heck PARS
_10 dii iRtous bivE Aps nabs
SPURIOUS_LINE_ABS_
St o, o A
[ R e -
-70 dBm
-80 dBm
a0 de
Start 30.0 MHz 75008 pts Stop 40.0 GHz
Spurious Emissions
Rangelow | RangeUp | REW | Freguency | Power Abs ALimit
30.000 MHz 1.000 GHz 1.000 MHz 915.40980 MHz -46.75 dBm -33.75 dB
1.000 GHz 3.000 GHz 1.000 MHz 2.63568 GHz -45.47 dBm -32.47 dB
3.000 GHz 3.600 GHz 1.000 MHz 3.25742 GHz -41.49 dBm -28.49 dB
4.050 GHz 7.000 GHz 1.000 MHz 6.93279 GHz -41.10 dBm -28.10 dB
7.000 GHz 14,000 GHz 1.000 MHz 12.94975 GHz -41,29 dBm -28,20 dB
14.000 GHz 22.000 GHz 1.000 MHz 15.51166 GHz -34.86 dBm -21.86 dB
22.000 GHz 30.000 GHz 1.000 MHz 29.97875 GHz -38.50 dBm -25.50 dB
30.000 GHz 40,000 GHz 1.000 MHz 39.57846 GHz -32.77 dBm -19.77 dB
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Frequency Stability

Test Conditions NR n77 (BPSK) / Middle Channel Limit
BW 20MHz i
Temperature Voltage

(°C) (Volt) De(z;:)ar:i;)n Result
50 Normal Voltage 0.0029
40 Normal Voltage 0.0017
30 Normal Voltage 0.0012
20(Ref.) Normal Voltage 0.0031
10 Normal Voltage 0.0013
0 Normal Voltage 0.0012

-10 Normal Voltage 0.0022 PASS
-20 Normal Voltage 0.0015
-30 Normal Voltage 0.0029
20 Maximum Voltage 0.0019
20 Normal Voltage 0.0025
20 Battery End Point 0.0015

Note:

1. Normal Voltage =3.3 V. ; Battery End Point (BEP) =3.14 V. ; Maximum Voltage =4.4 V.

2. Note: The frequency fundamental emissions stay within the authorized frequency block.

Sporton International (Shenzhen) Inc.

TEL : 86-755-8637-9589
FAX . 86-755-8637-9595
FCC ID : ZMOFM350GL

Page Number
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5G NR n77 UL_MIMO HPUE -SCS 15K

Peak-to-Average Ratio

Mode FR1 UL-MIMO n77 / 20MHz / CP-OFDM (M2)
Mod. QPSK QPSK Limit: 13dB
RB Size 1RB Full RB Result
Lowest CH 7.83 8.46
Middle CH 7.8 8.35 PASS
Highest CH 7.42 8.32
Mode FR1 UL-MIMO n77 / 20MHz / CP-OFDM (M)
Mod. QPSK QPSK Limit: 13dB
RB Size 1RB Full RB Result
Lowest CH 7.01 8.41
Middle CH 7.33 8.38 PASS
Highest CH 7.07 8.12
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FR1 UL-MIMO n77 / 20MHz / CP-OFDM

QPSK(M2) QPSK(M)

Lowest Channel / 1RB Lowest Channel / 1RB

Spectrum = Spectrum =
Ref Level 25.20 dom  Offset 5.20 da Ref Level 25.20 dém  Offset 5.20 db
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‘Complementary Cumulative Distribution Function samples: 61215 Complementary Cumulative Distribution Function Samples: 64000
Mean | Peak |  crest | 10% | 104 | 0.a% | 0.010% | Mea Peak |  crest | 10% | 104 | ©0a% | 0019 |
Trace 1 | 15.60 dem | 23.78 dém 756 db 3.71d8 5.55 db 7.53 db 7.57 db Trace 1 | 16.18 dem | 23.31 dém 713 db 3.74 d8 6.35 db 7.01 db 7.13 dB
L i J [T RN L i ] [ERRRRN )
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Trace 1 | 16.62 dem | 24.77 dBm 7.95 db 3.71d8 5.55 db 7.50 db 7.54 db Trace 1 | 15.75 dem | 23.23 dBm 7.46 db 3.83 dB 6.72 db 7.33 b 7.48 dB
i i
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Highest Channel / 1 RB Highest Channel / 1 RB

Spectrum = Spectrum =
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FR1 UL-MIMO n77 / 20MHz / CP-OFDM

QPSK(M2)

QPSK(M)

Lowest Channel / Full RB

Lowest Channel / Full RB

Spectrum
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Ref Level 25.20 dam  Offset 5.20 do

Ref Level 25.20 dém  Offset 5.20 di

o att 30dE AQT  956.5 ps @ RBW 20 MHz o att 30dE AQT 1ms & RBW 20 MHz
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‘Complementary Cumulative Distribution Function samples: 61215 Complementary Cumulative Distribution Function Samples: 64000
Mean | Peak |  crest | 10% | 104 | 0.a% | 0.010% | Mea Peak |  crest | 10% | 104 | ©0a% | 0019 |

Trace 1 | 17.66 dem | 27.80 dBm ©.94 0B 3.71d8 5.70 dB 5,46 db ©.36 0B Trace 1 | 16.10 dem | 28.08 dém ©.56 0B 3.71d8 6.70 db .41 b .55 dB
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Middle Channel / Full RB

Middle Channel / Full RB

Spectrum Spectrum =
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Trace 1 | 16.65 dem | 29.07 dém 10.16 dB 3.68 dB 5.73 db 5,35 db ©.57 db Trace 1 | 17.74 dem | 28.08 dém 10.33 db 3.71d8 6.64 db .38 db .54 dB
L i ] G e L i ] [

Highest Channel / Full RB

Highest Channel / Full RB

Spectrum =
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26dB Bandwidth

Mode FR1 UL-MIMO n77 : 26dB BW(MHz) / CP-OFDM
M2 M
BW 10MHz 10MHz 10MHz 10MHz 10MHz 10MHz 10MHz 10MHz
Mod. QPSK 16QAM 64QAM 256QAM QPSK 16QAM 64QAM 256QAM
Middle CH 9.61 9.65 9.71 9.75 9.73 9.75 9.61 9.73
Mode FR1 UL-MIMO n77 : 26dB BW(MHz) / CP-OFDM
M2 M
BW 15MHz 15MHz 15MHz 15MHz 15MHz 15MHz 15MHz 15MHz
Mod. QPSK 16QAM 64QAM 256QAM QPSK 16QAM 64QAM 256QAM
Middle CH 14.93 14.84 14.84 14.87 14.90 14.84 14.84 14.96
Mode FR1 UL-MIMO n77 : 26dB BW(MHz) / CP-OFDM
M2 M
BW 20MHz 20MHz 20MHz 20MHz 20MHz 20MHz 20MHz 20MHz
Mod. QPSK 16QAM 64QAM 256QAM QPSK 16QAM 64QAM 256QAM
Middle CH 19.7 19.66 19.82 19.82 19.78 19.82 19.78 19.66
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FR1 UL-MIMO n77 / 10MHz / CP-OFDM (M2)

QPSK 16QAM
Middle Channel Middle Channel

pectrum - E -
Ref Level 25.20 dom  Offset 5.20 db @ RBW 100 kHz RefLevel 25.20 dom  Offset 5.20 db e RBW 100 kHz
o At 30dE SWT  37.0ps @ VBW 300kHz  Mode Auto FFT I Att 30de SWT  37.8ps @ VBW 300kHz  Mode Auto FFT
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Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | | Y-value | Function | Function Result |
2 1 3.841218 GHz 8.36 dbm gk down 9,61 MHz M 6.00 dém gk down 9,65 MHz
T1 1 3.835205 GHz -18.85 dBm nde 26.00 d& T 1 -20.96 dém nde 26.00 d&
T2 1 3.844815 GHz -17.52 dBm Q factar 386.7 T2 1 -17.53 dém Q factar 387.6
T T il T
L JL J L JL J -
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Spectrum Spectrum
Ref Level 25.20 dom  Offset 5.20 db @ RBW 100 kHz RefLevel 25.20 dom  Offset 5.20 db e RBW 100 kHz
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SGL Count 100/100 SGL Count 100/100
@ 1Pk Max @ 1Pk Max
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CF 3.84 GHz 1001 pts Span 20.0 MHz CF 3.84 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
2 1 3.83754Z GHz 8.1% dbm gk down 9,71 MHz [ 1 3.837922 GHz 5.33 dbm gk down 9,75 MHz
T1 1 3.835105 GHz -17.61 dBm nde 26.00 d& T 1 3.835165 GHz -21.04 dém nde
T2 1 3.844815 GHz -18.95 dBm Q factar 385.2 T2 1 3.844915 GHz -20.23 dém Q factar
N ' il '
L JL J L L JL J
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FR1 UL-MIMO n77 / 10MHz / CP-OFDM (M)

QPSK

16QAM

Middle Channel

Middle Channel

Spectrum Spectrum
Ref Level 25.20 dom  Offset 5.20 db @ RBW 100 kHz RefLevel 25.20 dom  Offset 5.20 db e RBW 100 kHz
o At 30dE SWT  37.0ps @ VBW 300kHz  Mode Auto FFT I Att 30de SWT  37.8ps @ VBW 300kHz  Mode Auto FFT
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Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value Y-value | Function | Function Result |
2 1 3.841638 GHz 6.71 dbm gk down 9,73 MHz [ 1 3.837982 GHz 7.5 dém gk down 9,75 MHz
T1 1 3.835045 GHz -18.88 dBm nde 26.00 d& T 1 3.835108 GHz -17.32 dém nde 26.00 d&
T2 1 3.844775 GHz -17.19 dBm Q factar 334.8 T2 1 3.844355 GHz -18.24 dBm Q factar 383.6
i il
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pectrum - E -
Ref Level 25.20 dom  Offset 5.20 db @ RBW 100 kHz RefLevel 25.20 dom  Offset 5.20 db e RBW 100 kHz
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20 dBm 20 dam
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Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
2 1 3.8394D1 GHz 6.86 dbm gk down 9,61 MHz [ 1 3.835624 GHz 5.15 dém gk down 9,73 MHz
T1 1 3.835165 GHz -18.90 dBm nde 26.00 d& T 1 3.835125 GHz -21.34 dém nde 26.00 d&
T2 1 3.844775 GHz -17.43 dBm Q factar 386.5 T2 1 3.844355 GHz -21.07 dém Q factar 334.2
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FR1 UL-MIMO n77 / 15MHz / CP-OFDM (M2)

QPSK

16QAM

Middle Channel

Middle Channel

pectrum i pectrum i
Ref Level 25.20 dém  Offset 5.20 db @ RBW 300 kHz RefLevel 25.20 dm  Offset 5.20 db e RBW 300 kHz
o At 30de SWT 126ps @ VBW  1MHz  Mode Auto FFT I Att 30de SWT  12.6ps @ VBW 1MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@ 17k Max
M1l 11.06 dBm M1l 12.23 dBm
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Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value Y-value | Function | Function Result |
2 1 3.841198 GHz 11.95 dém gk down 14,925 MHz [ 1 3.833347 GHz 12.23 dbm gk down 14,635 MHz
T1 1 3.83247E GHz -13.64 dBm nde 26.00 d& T 1 3.832567 GHz -12.48 dém nde 26.00 d&
T2 1 3.847403 GHz -12.76 dBm Q factar 257.4 T2 1 3.847403 GHz -12.35 dém Q factar 256.4
il T il |
L )|t J L JU J A
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Middle Channel

Middle Channel

pectrum pectrum
Ref Level 25.20 dém  Offset 5.20 db @ RBW 300 kHz RefLevel 25.20 dm  Offset 5.20 db e RBW 300 kHz
o At 30dE SWT 126ps @ VBW  1MHz  Mode Auto FFT I Att 30de SWT  12.6ps @ VBW 1MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@ 17k Max
M1l 12.02 dBm M1l 6.86 dBm
20 dBm 20 dam
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Marker Marker
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3.085 GHz 4.050 GHz 1.000 MHz 3.98739 GHz -30.25 dBm -17.25 d8
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SPORTON LAB.

FCC RF Test Report

Report No. : FG051802I

FR1 UL-MIMO n77 / 15MHz / CP-OFDM QPSK (M)

Lowest Band Edge /1 RB

Channel Power < -13dBm Pass

Spectrum

Ref Level 30.00 dBm  Offset 15.20 dB Mode Auto Sweep
SGL Count 1000/1000
@1 AvgPwr
Limit §heck PAES
20 dh,l%u—' EPURIOUS INE_ABS PAES
10 dBm
0 dém
-10 dBm
SPURIOUS_LINE_ABS_
-20 dBm
-30 dBm h
-40 dBm m bt 1 { /
1.1,4\
-50 dBm Pt
60 dém
Start 3.6 GHz 8004 pts Stop 3.8 GHz
Spurious Emissions
Rangelow | RangeUp | RBW | Frequency | Powerabs | ALimit
3.600 GHz 3.605 GHz 1.000 MHz 3.60331 GHz -31.45 dBm ~18.45 dB
3.695 GHz 3.699 GHz 500.000 kHz 3.69900 GHz -25.83 dBm -12.83 dB
3.699 GHz 3.700 GHz 150.000 kHz 3.69999 GHz -16.74 dBm -3.74 dB
3.700 GHz 3.800 GHz 100,000 kHz 3.70047 GHz 20.49 dBm -9.51 dB
)i J [ D v
Date: 12.MAR.2021 08:20:38
Lowest Band Edge / Full RB Channel Power < -13dBm Pass
Spectrum % L
Ref Level 30.00 dBm  Offset 15.20 dB Mode Auto Sweep
SGL Count 100/100
@1 AvoPwr
Limit ¢heck PABS
20 d!ﬂ!‘%m PURIOUS INE_ABS PABS
10 dBm
L
0 dém
-10 dBm
SPURIOUS_LINE_ABS_
-20 dBm
-30 dBm L
40 dam — e i 4 m /
-50 dBm — -
60 dém
Start 3.6 GHz 8004 pts Stop 3.8 GHz
Spurious Emissions
Rangelow | RangeUp | RBW | Frequency | Powerabs | ALimit
3.600 GHz 3.605 GHz 1.000 MHz 3.60374 GHz -25.31 dém -12.31d8
3.695 GHz 3.699 GHz 500.000 kHz 3.69881 GHz -25.01 dBm -12.01 d&
3.699 GHz 3.700 GHz 150.000 kHz 3.69992 GHz -26.57 dBm -13.57 dB
3.700 GHz 3.800 GHz 100.000 kHz 3.70007 GHz 3.34 dBm -26.66 dB
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saronas. FCC RF Test Report

Report No. : FG051802I

FR1 UL-MIMO n77 / 15MHz / CP-OFDM QPSK (M)

Highest Band Edge / 1 RB

Channel Power < -13dBm Pass

Spectrum

Ref Level 30.00 dém Offset 15.20 dB
SGL Count 1000/1000

Mode Auto Sweep

@1 AvgPwr

SPURIGIE CHNEKARS PABS

20 dh’illr' EPURIOUS INE_ABS PAES

10 dBm

0 dem

-10 dBm:

-20 dém F

-30 dBm |

-40 dem ‘ ! L = /

250 dBm ) Aabiem]

60 dem

Start 3.88 GHz 8004 pts Stop 4.05 GHz

Spurious Emissions

Rangelow | RangeUp | RBW | Frequency | Powerabs | ALimit
32.880 GHz 3.980 GHz 100,000 kHz 3.97953 GHz 20.47 dBm -9.53 d&
3,080 GHz 3.981 GHz 150,000 kHz 3,98002 Ghz -17.69 dBm -4.69 d8
3.981 GHz 3.985 GHz 500.000 kHz 3.98130 GHz -25.31 dBm -12.31 dB
3,985 GHz 4.050 GHz 1.000 MHz 3.98619 GHz -32.09 dBm -19.09 dg
i J ( D e
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Highest Band Edge / Full RB Channel Power < -13dBm Pass

Spectrum % L

Ref Level 30.00 dém  Offset 15.20 dB Mode Auto Sweep

SGL Count 100/100

@1 AvgPwr

SPURIGUG CHEEKARS PaEs

2 SPURIOUS INE_ABS PAB!
20 dblfi2

10 dBm

o dem g

-10 dBm:

-20 dém

-30 dBm W
40 dem i -

-60 dBm

Start 3.88 GHz 8004 pts Stop 4.05 GHz
Spurious Emissions
Rangelow | RangeUp | RBW | Frequency | Powerabs | ALimit
3.880 GHz 3.980 GHz 100,000 kHz 3.06623 GHz 4.16 dBm -25.64 dB
3.980 GHz 3.981 GHz 150.000 kHz 3.98045 GHz -29.68 dBm -16.68 dB
3.981 GHz 3.985 GHz 500.000 kHz 3.98114 GHz -26.36 dBrm -13.36 dB
3.085 GHz 4.050 GHz 1.000 MHz 3.98716 GHz -25.01 dBm -12.91 d&
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