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20M, QPSK, Low Channel

20M, 16QAM, Low Channel
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20M, QPSK, Middle Channel

20M, 16QAM, Middle Channel
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Chain 1:

5M, QPSK, Low Channel

5M, 16QAM, Low Channel
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5M, QPSK, High Channel
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10M, QPSK, Low Channel

10M, 16QAM, Low Channel
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10M, QPSK, Middle Channel

10M, 16QAM, Middle Channel
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10M, QPSK, High Channel

10M, 16QAM, High Channel
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15M, QPSK, Low Channel

15M, 16QAM, Low Channel
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15M, QPSK, Middle Channel

15M, 16QAM, Middle Channel
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15M, QPSK, High Channel
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15M, 16QAM, High Channel
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20M, QPSK, Low Channel

20M, 16QAM, Low Channel
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20M, QPSK, Middle Channel

20M, 16QAM, Middle Channel
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FCC §2.1049,§96.41(e)(2)(3) —Out-Of-Band Emissions

Applicable Standard

According to §96.41(e)
3.5 GHz Emissions and Interference Limits—(1) General protection levels.

Figure T to paragraph (e) — Protection Tevels
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(i) Except as otherwise specified in paragraph (e)(2) of this section, for channel and frequency
assignments made by the SAS to CBSDs, the conducted power of any CBSD emission outside
the fundamental emission bandwidth as specified in paragraph (e)(3) of this section (whether the
emission is inside or outside of the authorized band) shall not exceed —13 dBm/MHz within 0-10
megahertz above the upper SAS-assigned channel edge and within 0-10 megahertz below the
lower SAS-assigned channel edge. At all frequencies greater than 10 megahertz above the
upper SAS assigned channel edge and less than 10 MHz below the lower SAS assigned channel
edge, the conducted power of any CBSD emission shall not exceed -25 dBm/MHz. The upper
and lower SAS assigned channel edges are the upper and lower limits of any channel assigned
to a CBSD by an SAS, or in the case of multiple contiguous channels, the upper and lower limits
of the combined contiguous channels.

(2) Additional protection levels. Notwithstanding paragraph (e)(1) of this section, for CBSDs and
End User Devices, the conducted power of emissions below 3540 MHz or above 3710 MHz shall
not exceed —25 dBm/MHz, and the conducted power of emissions below 3530 MHz or above
3720 MHz shall not exceed —40dBm/MHz.
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(3) Measurement procedure. (i) Compliance with this provision is based on the use of
easurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.
However, in the 1 megahertz bands immediately outside and adjacent to the licensee's
authorized frequency channel, a resolution bandwidth of no less than one percent of the
fundamental emission bandwidth may be employed. A narrower resolution bandwidth is
permitted in all cases to improve measurement accuracy provided the measured power is
integrated over the full reference bandwidth (i.e., 1 MHz or 1 percent of emission bandwidth, as
specified). The fundamental emission bandwidth is defined as the width of the signal between
two points, one below the carrier center frequency and one above the carrier center frequency,
outside of which all emissions are attenuated at least 26 dB below the transmitter power.

Test Procedure

The RF output of the transmitter was connected to the simulator and the spectrum analyzer
through sufficient attenuation.

EUT Splitter Spectrum Analyzer

Universal Radio

Communication
Tester
Test Data
Environmental Conditions
Temperature: 23.9~25.4 °C
Relative Humidity: 35~42%
ATM Pressure: 102.4~102.5kPa

The testing was performed by Winfred Wang on 2020-12-31.

Test Mode: Transmitting
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Chain 0:
5M, QPSK, Low Channel
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5M, QPSK, Middle Channel

Spectrum 2

®

®

Ref Level 24.50 d@m  OMset 4,50 dB w RBW 100 kHz Rof Level 30.00 dBm__ Offset_4.50 d& Mode suto Sweep
w Att 30 di @ BWT 30 ms @ VBW 300 kiz Mode Sweep
[@1°m Max Limit gheck FARE | I
di 6.65 A <201
20:dam 2.5511110 GHz| 20 e
10 dB T 10 B
0 dém: 0 dém:
-10 dm ]_'
-20 dBm- —l
] [
-30 di } \
40
=30 dBm
-60 dBm
oF 35525 GHE 691 pis TR CF 3.5525 GHz 691 pts Span 335.0 MHz
™ h T Mu_LHnId Spectrum Emission Mask Standard: None
g Al Lot Tx Power 11.86 dBm Tx Bandwidth 1,000 MHz RBW 1.000 MHz
Channel | Bandwidth | Offsat | Povear |
T T s.000 W 2155 o Range Low Range L) RBW Fraque Power Abs Power Rel
*1 (Ref) ! 2000 MHz | 1 1,53 dém | ! & ~12 500 MHz 1.000 MHZ | 3,53393 GHz | ~40.23 0Bm | -52.00 08 |
Tx Total ! 1 -3.500MHz | 1.000 Mz | 3.54875GHz | -1670dBm | -26.57 dB |
 Channel  Bondwidth Offsot 12.500 MHz | 1.000 MHz | 355625 GHz | S1653dBm | 283908 | |
Ady 1.000 MHz | _167.500 MHz | 1.000 MHz | 3.57059 GHz | -40.32 dBm | -52.18 d8 | L
)| T I T

(=)

Ref Level 24.50 d@m  OMset 4,50 dB w RBW 100 kHz Rof Level 30.00 dBm__ Offset_4.50 d& Mode suto Sweep
w Att 30 di @ BWT 30 ms @ VBW 300 kiz Mode Sweep
[@1°m Max Limit gheck FARE
di 6.59 dBi <201
20:dam 26249130 GHz| 20 e
10 dB 10 dB
0 dém: 0 dém:
-10 dBm
-20 dBm- T / \ T
-30 di / \
P
=30 dBm
-60 dBm
oF 3,625 GHE 691 pis CF 3.625 GHz 691 pts Span 190.0 MHz
™ TP T Mu_LHnId Spectrum Emission Mask standard: None
g Al i i Lo iyt i | Tx Power 15,94 dBm T Bandwidth 1.000 MHz REBW  1.000 MHz
|T_‘2'EM Bandvidth i p"“’; T Range Low Range Ly REW Fraquel Power Abs. ALimit
®1 (Ref) ! 1.69 dém | ! " G5.000 MHz | -12.500 MHz | 1.000 MHzZ |
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Ref Level 30.00 dam
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Ad) 1.000 MHz | 5.500 MHz | -22,89 dém | -23.32 dBm 15.000 MHz | 165.000 MHz | 1.000 MHz 357024 GHz | -29.10dBm | -39.9608 | 41908 |
Jj | Measuring... 1428555 Jj | Measuring... 13:29:38
Date: 31.DEC.2 Date: 31.0DEC
10M, QPSK, Middle Channel
(%) ()| Spectrum 4 (%) I?
Ref Level 30.00 dBm  OMset 4,50 dB w RBW 100 kH: Rof Level 30.00 dBm__ Offset_4.50 d&
w Att 40 di @ BWT 30 ms @ VBW 300 kiz Mode Auto Sweep
Limit fheck PARE
20 b2
_— m
0 dém:
<10 dBm:
-20 dBm- ] P
] f/ \\l
d -
-30 dBm i .|
sisooih aanrd] i T I s
=30 dBm
-60 dBm
CF 3.625 GHz CF 3.625 GHz 691 pts Span 190.0 MHz
W Spectrum Emission Mask Standard: None
"“c‘:m:‘:'l‘" | bondwidth | . i f— | T Power 14.54 dBm T Bandwidth 1,000 MHz REBW  1.000 MHz |
Range Low Range L) RBW bs Power Rel
T1 (Ref) 10.000 MHz | 22.12 dém | 15.000 MHz 1.000 MHz -29.13 dBm | -43.67 dB |
Tx Total 2212 dBm -6.000 MHz 1.000 MHz | -17.06 dBm |
Channal Bandwidth ffsot Lowar 15.000 MHz 1.000 MHz | | ¥ | |
Ad) 1.000 MHz | 5,500 MHz 22 L 1.000 MHz | -28.01 dBm | 2 | 01 d8 |
i J Heasuring... - u 1350145

w ALt

Ref Level 30.00 dam

40 di @ BWT

G| Spectrum 4 (30

Offset 4.50 d8 w RBW 100 kMz

30 ms @ VBW 300 kiz Mode Auto Sweep

Raf Leval 30.00 dém

Offset_4.50 d&

&)

@ 1Fm Max

CF 3.695 GHz

3.40 dBmj
3.6954920 GH.

hannel Power
Channel | Bandwidth | Offsat | Powear
TR1 (Ref) 10.000 MHz | 21,04 dem
Tx Total
~_ Channel Bandwidth Offsot |
Ad) 1.000 MHz | £.500 MHz |

1

Date:

31.DEC, 2020

Limit gheck FARE
20 b 20
10 08 -
0 dém:
<10 dBm:
20.0m. [
] [
-30 dBm-
. " " . .u.j _\“&L i L Lt " s i
il
=30 dBm
-60 dBm
CF 3.695 GHz 691 pts Span 330.0 MHz
Spectrum Emission Mask Standard: None
Tx Power 9.66 dBm T« Bandwidth 1.000 MHz RBW 1.000 MHz |
Range Low Range Lj RBW Freque Power Rel ALimit
-15.000 MHz | 1.000 MHzZ | 3.67976 GHz | 8.7008 |
6000 MHz | 1.000 MHz | 368875 GHz | 99908 |
| 1S000MHz | 1.000 MHz | 3.70125 GHz | -11.10d8 |
15,000 MHZ | 165.000 MMz | 1,000 MHz 3.71072 GHz | B |
)i T Hea
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®

15M, QPSK,

Ref Level 24.50 dim

Offset 4.50 di RBW 100 kHz

Low Channel

Spectrum 2
Rof Level 30.00 dBm

Offset_4.50 d&

®

Mode_suto Sweep

30 i & SWT 30 ms @ VBW 300 kiz Mode Sweep
Limit fheck PARE
3.18 dBm)] < 201]
2.5588020 GHz| 20 e
10 dB a8
g 10
dém 0 dém:
-1od -10 dérm
+20 dBm T -20 dBm- [_ —l
| YK
-30d -30 dem- L
h S 5 s P . o o
mmw == b
-60 dBm- o i
70 dBy
CF 3.5575 GHz 691 pts Span 30.0 MHz e g Seipts Dpoh I25.0 Wiz
™y T3 1 Mo Hold 1 Spectrum Emission Mask Standard: None
Liulsly g Lot | Tx Power .72 dém Tx Bandwidth 1.000 MHz REW  1.000 MHz |
Channel | Bandwidth | offset | Povier |
T z S.000 2550 T Range Low Range L) RBW Fraque Power Rel ALimit
%1 (Raf) 15,000 MHz | i } ~162.500 MMz | -17.500 MHz | 1.000 MHzZ | 353929 GHz | -2 | -36400d8 | 1.6908 |
Tx Tatal 22.20 dBm | -17.500MHz | -8.500 MHz | 1,000 MHz | 4876 GHz | -19.82dBm | -29.54d8 | 6.62 d |
____Channel Bandwidth | Offset | Lower | Upper | SO0 MH: | 17.500MHz | 1.000 MHz | 624 GHz | -1897dBm | 2065 d8 | 59748 |
Ad) 1.000 MHz | 8.000 MHz | -24.31 dém | -24.83 dbm_ 17500 MHz | 162.500 MHz | 1,000 Mz 3576180GHz | -25.48dBm | 352008 D488
Jj | Measuring... 143857 Jj | Measuring... 135821
Date: 31.DEC.2 14 Date: 31.DEC 1
15M, QPSK, Middle Channel
)| specrumz O J§ ) Spectrum 2 () I?
Ref Level 24.50 dim  Offset 4.50 dB » RBW 100 kHz Rof Level 30.00 dem __ Offset_4.50 d8 Mode_suta Sweep
w AL 30 i & SWT 30 ms @ VBW 300 kiz Mode Sweep
[@1°m Max Limit fheck PARE
p 2.93 dBm)] < 201]
20chm 2.6284300 GHz| 20 e
10 dB 10 dB -
0 dém: 0 dém: I
-1od -10 dérm
<20 déim -20 dBm- - \L
-30d -30 dem- -
40 dB A 4 Gk j‘ \
ww WW& m
EL .50 dB
-60 dBm- o i
70 dBy
CF 3.625 GHz 691 pts Span 30.0 MHz LCF 3.625 GHz Seipts Dpon 190.0 Mz
™y r 1 Mo Hold 1 Spectrum Emission Mask Standard: None
L Lo iyt { Tx Power 12.37 dBm Tx Bandwidth 1.000 MHz RBW 1.000 MHz |
Channel | Bandwidth | offset | Povier | Roinna L Ranaa U REW F P Ral
THI (Ref) 15.000 MHz 22,20 dém #5 Lowt £ U aar
(R ! } ~17.500 MAz | 1.000 MHZ | 3.60653 GHZ o8 | TaB |
Tx Total ! AT R -8.500 MKz | 1.000 MHz | 3.61636GHz | -20.09dBm | -32.46d8 | 09 d8 |
__Channal Bandwidth Offsot | Upper 17500 MHz | 1.000 MHz | 363364 GHz | -19.91dBm | 322848 £.91d8 |
Adj 1.000 MHz | 8.000 MHz | -22.71 dim_ 95000 MHz | 1.000 MHZ 364402 GHz | -25.92 dBm | 7.59 0B 0,22 d8 |
i | [ J Heasuring... 135603
3e:02 Date: 31.DEC
15M, QPSK, High Channel
G| Spectrum 3 3 (x] Spectrum 2 (X) I?

Ref Level 24.50 dim  Offset 4.50 dB » RBW 100 kHz Rof Level 30.00 dem __ Offset_4.50 d8 Mode_suta Sweep
- At 3008 @ BWT _ 30ms @ YBW 300 ktz _Mode Sweep
[@1°m Max Limit fheck FARE
p 733 dBm)] < 201]
20chm 2.6939330 GHz| 20 e
10 dB 10 dB
0 dém: 0 dém:
-1od -10 dérm
-20 derm -20 dBm- ][_ —ll
-an d 304 i Ay
dim- f t “‘\
40 dB e 5 . by annraed TRV [ NP PR NPT e
P TP
v i -50 dm
-60 dBm- o i
70 dBy
CF 3.6925 GHz 691 pts Span 30.0 MHz CEESaan e Seipts Dpoh I25.0 Wiz
™y r 1 Mo Hold 1 Spectrum Emission Mask Standard: None
"“‘: "“'I‘" i T Lo iyt i Tx Power 9.50 dBm Tx Bandwidth 1.000 MHz RBW 1.000 MHz |
= cu e Bay e LS Range Low Range Uj REBW Frague ALimit
*1 (Ref) 15.000 MHz | 0. ~17.500 MAz | 1.000 MHZ | 3.67476 GHZ | 2.22 0B |
Tx Total I -8.500 MKz | 1.000 MHz | 3.68329 GHz | Bm | -11.47 dB |
___ Channal Bandwidth Offsot | X 17.500MHz | 1.000 MHz | 370171 GHz | 06 dBm | -11.06.d8 |
ad) 1.000 MHz | 8.000 MHz | 17.500 MHz | 162 500 MHz | 1,000 MHz 3.71071GHz | -27.55 dbm | | 5 B |
- - - T T T
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(x] ()] Spectrum 4

20M, QPSK, Low Channel

®

Ref Level 30.00 dBm  Offset 4.50 dB = RBW 100 kHz Rof Leval 30.00 dém __ Offset_4.50 d8
w Att 40 di @ BWT 30 ms @ VBW 300 kiz Mode Auto Sweep
Ren Max Limit fheck PARE
Mi1] 20 b5 20t
20 d
10 ds
10 dB
0 dém:
o
~10 dam
=10 B
will
-30 dBm ""/ \i\
ey 7 Y
PPy Pt ik
404 -—M‘\)hv,\.
o rmssad  [-50dem
- -60 dB
CF 3.56 GHz Span 40.0 MHz P 591 pts Spen 320.0 MHz
™ D 1 Spectrum Emission Mask Standard: None
"“‘: ""I‘" i ndveidth | { oo | | T Power 7.95 dBm Tx Bandwidth 1.000 MHz RBW 1.000 MHz |
T Cﬂ s Bal mwm L reer o Range Low Range L) RBW Fraquen Pow bs Power Rel ALimit
X1 (Ref) 0000, M | EAAY } ~160.000 MHZ | -20.000 Mz | 1.000 MHzZ | 353530 GHz | 2756dBm | -35.5108 ~2.56 0B |
Tx Tatal 22.44 dBm | -20.000 MHz | -11.000 MHz | 3.54876 GHz | 24.18dBm | -32.04d8 |  -11.184d8 |
__Channal Bandwidth Offsot | Lower I Upper ! 11.000 MHz | 20,000 MHz | 357124 GHz | -23.18dBm | -31.13d8 | -10.18d8 |
Adj 1.000 MHz | 10.500 MHz | -31.29 dém | -26.91 dBm 20,000 MHz | 160.000 MHz | 1.000 MHz 358023 GHz | 2578 dBm | -33.7308 | -0.78 dB
B 14134 Jj B 135703
Date Date: 31.DEC
20M, QPSK, Middle Channel
(%) ()| Spectrum 4 (%) E?
Ref Level 30.00 dBm  Offset 4.50 dB = RBW 100 kHz Rof Leval 30.00 dém __ Offset_4.50 d8
w Att 40 di @ BWT 30 ms @ VBW 300 kiz Mode Auto Sweep
[@1°m Max Limit fheck PARE
CTEY] 20 b5 20t
20 d
10 dB R
10 de { l
0 dém:
0 ‘
~10 dam
10 8 — (— |
-20 dBm-
-20 dem- ] [
-30 dBr s, il ‘\\
30 dB \'\N\'
g
Ao M
T [l -50 dém
- -60 dB
CF 3.625 GHz 691 pts Span 40.0 MHz s'::+m E":w — - “I::;’ — Spen 150.0 MHz
1 ectrum Eml lon Masl an H ne
| T Power 11.38 dBém T« Bandwidth 1,000 MHz REBW 1.000 MHz |
| anm:::twh 1 DuSet | Power o | Range Low Range L) RBW Pow bs Power Rel ALimit
0000, M | SE10 } e Wiz | -20.000 MRz | 1.000 MHZ | 6 dim | 0,96 dB |
I 2212 dBm 000 MHz | -11.000 MHz | 1.000 MHz | -22.10 dBm | -5.10d8 |
Bandwidth | Offset | 11.000MH: | 20000 MHz | 1.000 MHz | I -22.22 dim | $.22d8 |
1.000 MHz | 10.500 MHz | 20,000 MHz | 95000 MHz | 1.000 MHz 364514 GHz | -25.83 dBm | 0,83 dB
)i | Measuring...
Date: 31 40:0% Date: 31.0E
20M, QPSK, High Channel
G| Spectrum 4 (30 E::vn
Ref Level 30.00 dBm  Offset 4.50 dB = RBW 100 kHz Rof Leval 30.00 dém __ Offset_4.50 d8
w Att 40 di @ BWT 30 ms @ VBW 300 kiz Mode Auto Sweep
[@ 1R Ma Limit fheck PARE
CTEY] o dhs2od
20 d
10 dB =
10 de
0 dém:
o
~10 dam
=10 B
20 ({1 1]
-20 dem- | [
-30 dBr f
e L
T Ao o e -‘I Ftg s, fabuaik itk
&)
40 da.
E i it St
il -60 dB
CF 3.69 GHz Span 40.0 MHz AT 591 pts Spen 320.0 MHz
™ T3 1 Spectrum Emission Mask Standard: None
e oy | Tx Power 8.75 dBm T Bandwidth 1,000 MHz REBW  1.000 MHz |
Channal | Bandwidth | offsat | Power |
T o 50,000 2057 o Range Low Range L) RBW Fraquen ALimit
£1 (hal) e s 3 ! 160.000 MHE | -20.000 MHZ | 1.000 MHz | 3.66930 GHE | 287 08 |
Tx Tatal 20.97 dBm | -20.000 MHz | -11.000 MHz | 1,000 MHz | 3.67876 GHz | 19 dim | -15.89.d8 |
__Channal Bandwidth Offsot | Lowar Upper_ ! 11.000MHz | Z0000MHZ | 1.000 MHz | 370124 GHz | -26.90 dBm | | -1390d8 |
Adj 1.000 MHz | 10.500 MHz | -32,65 dém -32.40 dBm 20,000 MHz | 160.000 MHz | 1.000 MHz 371255 GHz | -29.30 dBm | -37.950d8 | .20 B
i i B - u 13:56:08
Date Date: 31.DEC
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Chain 1:

®

Offset 4.50 d8 « RBW 100 kMz

5M, QPSK, Low Channel

Spectrum 2 ()
Ref Level 30.00 dBm  Offset 4.50 d&

Moda 4uto Sweep

Ref Level 24.50 dim

Offset 4.50 di RBW 100 kHz

w Att 30 di @ BWT 30 ms @ VBW 300 kiz Mode Sweep
[@1°m Max Limit fheck FARE | I
di 6.72 dBir < 200
20:dam 2.5500070 GHz| 20 e
10 dp 1 10 B
0 dim 0 dBm
-10 dBm
!
-30 di
o Wil
-50 dBm
60 B
CEETTE T T CF 3.5525 GHz 691 pts Span 3350 MHz
™ T T Mu_LHnId Spectrum Emission Mask Standard: None
""‘: ""‘I‘" i ndwidth | Lo iyt i oo Tx Power 11,95 dBm Tx Bandwidth 1.000 MHz REBW  1.000 MHz
lT_cﬁEm L :M m i L Range Low Range L REW Fraque Povier Abs Power Rel ALimit
%1 (Ref) -000 MHz | 1.000 MHZ | 353344 GHZ | 40.430dBm | 523808 -1543d8
Tx Total 1.000 Mz | 3.54675GHz | -16.18dBm | -28.13d8 | .18 dB |
 Channel Bandwidth Offsot 1.000 MHz | 355625 GHz | -16.23dBm | -26.19d8 | -323d8 |
Adj 1.000 MHz | 1.000 MHz | 3.56962 Gz | | 51958 | |
i S I
4:18:34

@
Offset 4.50 48

Spectrum 2
Rof Level 30.00 dBm

Moda 4uto Sweep

Date:

w Att 30 di @ BWT 30 ms @ VBW 300 kiz Mode Sweep
[@1°m Max Limit gheck FARE
p 6.37 dBir < 200
ol 2.6237700 GHz| 20 e
10 dB 10 dB lr
0 dém: o dém:
-10 derm
-20 dBm- T / \ 1
-and / \
404 o ———
=30 dBm
-60 dBm
CF 3,625 GHz 691 pts CF 3.625 GHz 691 pts Span 190.0 MHz
™ T3 1 Mu_LHnId Spectrum Emission Mask Standard: None
L LI i Qpedr Phax i | T Power 15.95 dim Tx Bandwidth 1,000 MHz REW  1.000 MHz
l.r—c;:am Diset p"“’; TET Range Low Range U REW Fi Power Abs Power Ral ALimit
X1 (Ref) 1 1,81 chim 1 55,000 MHZ | -12 500 MHZ | 1.000 MHZ | -40.26 0Bm | 562108 -15.2608 |
T Yotal SLEL 00 Mz | -3.500MHz | 1.000 Mz [ -1345dem | 204108  -0.45d8 |
~ channel 3.500MHz | 12.500MHz | 1.000 MHz | | 328dBm | -z9peds | 02808 |
Adj 12500 MHz | SS.000MHz | 1.000 MHz | 354534 GHz | -40.18 dBm | S6.13d8 3
i | i J Heasuring... 13056114
Spectrum 2 () Im
Ref Level 24.50 dim  Offset 4.50 dB » RBW 100 kHz Rof Leval 30.00 dém __ Offset_4.50 d8 Moda_Auto Sweep
30 dé & BWT 30 ms @ VBW 300 kiz Mode Sweep
Limit Gheck PARE | I
5.84 dBim < 200
26977320 GHz| 20 e
T 10 dB
0 dém:
-10 dBm B
-20 dBm- |
] [
-30 j
=40.d e
=30 dBm
-60 dBm
[ CF 5.6975 GHz 691 pts CF 3.6975 GHz 691 pts Span 335.0 MHz
™ T3 1 Mu_LHnId Spectrum Emission Mask Standard: None
L LI Qpedr Phax T Power 11.37 dém Tx Bandwidth 1,000 MHz REW  1.000 MHz
Channel | Bandwidth | offsat | Pover
T e s.000 W 2055 o Range Low | ge Up | RBW Frequency Power Abs | Power Rel ALimit
£1 (hal) L . MHE | T.000 MHz | 7 ~40.34 dbrm | [
T Yotal 1.000 Mriz | -17.36dBm | -26.73d8 |
~ Channal Bandwidth Offsot 1.000 MHz | A742cBm | zerede
Ad) 1.000 M 1.000 MHz | 40,19 dBm | 515608 |
)i T Hea
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10M, QPSK, Low Channel

(x) (| Spectrum 4 (X}
Ref Level 30.00 dBm  Offset 4.50 dB = RBW 100 kHz Rof Leval 30.00 dém __ Offset_4.50 d8
w Att 40 di @ BWT 30 ms @ VBW 300 kiz Mode Auto Sweep
Limit fheck PARE
20 b2
10 ds
0 dém:
~10 dam
20 [
I [
-30 dam- M
S | T P o e F
=50 dBm
<60 dEim
CF 3.555 GHz CF 3.555 GHz 691 pts Span 330.0 MHz
™ = T3 1 Spectrum Emission Mask Standard: None
"“‘: ""I‘" i ndveidth | { oo | Tx Power 11.07 dBm Tx Bandwidth 1.000 MHz RBW 1.000 MHz |
T Cﬂ s Bay :m L “8;2 T Range Low Range L) RBW Fraque Pow bs Power Rel
%1 (Raf) 1 10.000 MHz | 1 .1 1 -15.000 MHz | 1.000 MHzZ | 3.53976 GHz | ~32.75 0Bm | 438308 |
Tx Tatal ! ! I 22.13 dBm | 6000 MHz | 1.000 MHz | 354875 GHz | 21.18dBm | -32.26d8 |
__ Channal Bandwidth Offset | Lower | Upper | 15000MHz | 1.000 MHz | 256125 GHz | 2014 dBm | 312108 |
Ad) 1.000 MHz | 5.500 MHz | -22 84 dém | -23.02 dim_  15.000MHz | 165.000MHz | 1.000 MHZ 357024 GHz | 2976 dBm | -40.83 08 |
Jj | Measuring... 14507 Jj | Measuring... 1353807
Date: 31.DEC.2 Date: 31.DEC
10M, QPSK, Middle Channel
(%) ()| Spectrum 4 (%) I?
Ref Level 30.00 dBm  Offset 4.50 dB = RBW 100 kHz Rof Leval 30.00 dém __ Offset_4.50 d8
w Att 40 di @ BWT 30 ms @ VBW 300 kiz Mode Auto Sweep

Limit fheck PARE

]

@ 1Fm Max

a7 di l < 200
3.6279810 GH. ¥ dgm
10 de 'Ir.
0 dém:
10 dBm:

o N

-30 dBm- nr
b il .|a......|.nﬂJJ *\A..- s i e b humaie i

ooy

=30 dBm
-60 dBm
CF 3.625 GHz T Span 20,0 MHZ | CF 3.625 GHz 691 pts Span 190.0 MHz
'L'_ Spectrum Emission Mask Standard: None |
T Power 14.62 dBm T« Bandwidth 1,000 MHz REBW 1.000 MHz
T C':lﬂl'l'ml | Bnnd::twh 1 DuSet | N“’;z =5 oom | Range Low Range L) RBW bs Power Rel ALimit
X1 (Ref) ! 10.000 MHz | ! .23 15000 MAZ | 1.000 MHE | 2923 dBm | 438508 |
Tx Tatal ! I 000 MHz | 6000 MHz | 1.000 MHz | -17.50dBm | -32.12 dB |
Channel | Baendwidth Offset | Upper_ ___| | 15D00MHz | 1,000 MHz | | 17.22dBm | 31,8448 |
Ad) 1.000 MHz 5.500 MHz | -22.40 dBm 95.000 MKz |___1.000 MHz | -27.72 dBm | ~42.34 dB |

&)

G| Spectrum 4 (30

Ref Level 30.00 dBm  OMset 4,50 dB w RBW 100 kH: Rof Level 30.00 dBm__ Offset_4.50 d&
w Att 40 di @ BWT 30 ms @ VBW 300 kiz Mode Auto Sweep
[@1°m Max Limit fheck FARE
T .41 dBm] < 200
2.6954920 GH: 20 e
10 dB mt
0 dém:
<10 dBm:
20 [
I [
-30 dBm
| e T = il . T e . :
=30 dBm
-60 dBm
CF 3.695 GHz CF 3.605 GHz 691 pts Span 330.0 MHz
™ T3 1 Spectrum Emission Mask Standard: None
"“‘: "“'I‘" i ndwidth | i oo | Tx Power 9.93 dBm T Bandwidth 1,000 MHz REBW  1.000 MHz |
T Cﬂ s Bay :m L “8; o Range Low Range L) RBW Fraque Power Abs Power Rel ALimit
%1 (Raf) ! 10.000 MHz | | 1.12 | ~15.000 MRz | 1.000 MHZ | 367576 GHz | -3108.0Bm | -4162d8 66008
Tx Tatal ! 6000 MHz | 1.000 MHz | 368875 GHz | -23.64dBm | -3357dB | -10.64dB |
__ Channal Bandwidth | 15000MHz | 1.000 MHz | 3,70125 GHz | -2385dBm | -3379d8 | -1085d8 |
Ad) 1.000 MHz | 15.000 MHz | 165.000 MHz | 1,000 MHz 3.71024 GHz | -32.59 dBm | B | |
i i J Heasuring... - u 131532
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Ref Level 24.50 dim

®

Offset 4.50 di RBW 100 kHz
30 di @ BWT

30 ms @ VBW 300 kiz Mode Sweep

15M, QPSK, Low Channel

Spectrum 2
Rof Level 30.00 dBm

Offset_4.50 d&

®

Mode suto Sweep

Limit fheck PARE
3,77 dBm] <201
2.5637080 GHz| 20 e
10 dB 10 dB
deém 0 dém:
-1od -10 dérm
-20 dBm -20 dBm- —l
q
nd -30 dr = u“\,_
40 dB Y“"'\,\w s LA o A i L A A
ot aptse] st 50 dB
-60 dBrm 80 e
-70 dB
CF 3.5575 GHz 691 pts Span 30.0 MHz e g Seipts Dpoh I25.0 Wiz
™y T3 1 Mo Hold 1 Spectrum Emission Mask Standard: None
] ol Loyt | Tx Power 0.49 dBm Tx Bandwidth  1.000 MHz REW  1.000 MHz |
Channel | Bandwidth | offset | Povier | [T s Ranqs U REW Eracan ALImit
TX1 (Ref) 15.000 MHz | 22.34 dim | “162.500 MHz | -17.500 MRz | 1.000 MHZ | 353976 GHz | 3482 03408
Tx Tatal 22.34 dBm | -17.500MHz | -8.500 MHz | 1,000 MHz | 4876 GHz | 53 -7.08 d&
___ Channal Bandwidth Offsot | Lower | Upper SO0MHz | 17.500MHz | 1.000 MHz | 6624 GHz | -19.28dBm | -28.76 dB 6,28 dB
Ad) 1.000 MHz | 8.000 MHz | -28.20 dém | -25.45 dBm 17.500 MHz | 162.500 MHz | 1,000 MHz 357524 GHz | -25.68.dBm | -35.17dB -0.68 dB
)i Measuring... et )i | Measuring...
Date: 31.DEC.2 Date: 31.DEC 1
15M, QPSK, Middle Channel
)| specrumz O J§ ) Spectrum 2 () I?
Ref Level 24.50 d@m  OMset 4,50 dB w RBW 100 kHz Rof Level 30.00 dBm__ Offset_4.50 d& Mode_Auto Sweep
@ Att 30 dé & BWT 30 ms @ VBW 300 kiz Mode Sweep
[@1°m Max Limit fheck PARE
m 3.18 dBm| <201
20chm 2.6284300 GHz| 20 e
10 dB 10 0B =
0 dém: 0 dém: I
-1od -10 dérm
-20 derm -20 dBm- T \\\L
-30d -30 dem-
" A e, o N
4 [ | -40 dBr
ot [V
500 B =50 dBm
-60 dBrm 80 e
-70 dB
CF 3.625 GHz 691 pts Span 30.0 MHz LCF 3.625 GHz Seipts Dpon 190.0 Mz
™y r 1 Mo Hold 1 Spectrum Emission Mask Standard: None
"“‘h "“'I‘" i T Lo iyt i { Tx Power 12.12 dBm Tx Bandwidth 1.000 MHz RBW 1.000 MHz |
T Cﬂ QIS L :m i Range Low Range L) RBW Fraque Pow bs Power Rel ALimit
%1 (Ref) 15.000 MHz | -17.500 MHz | 1.000 MHzZ | 3.60653 GHZ | A0 dBm |
Tx Tatal I -B.S00MHz | 1,000 MHz | 3.61636 GHz | -20.33 dBm | B | ;
__Channel Bandwidth | Offset | Upper | 17.500MHz | 1,000 MHz | 363364 GHz | 20,01 dBm | 32.. I |
Adj 1.000 MHz | 8,000 MHz | -22.25 dBm_ 95.000 MKz | 1,000 MHz 364347 GHz | -26.04 dBm | d8 | |
i | 1427145 J Heasuring... - u 13188134
Date: 31.DEC 1
15M, QPSK, High Channel

&)

G| Spectrum 3 3 (x] Spectrum 2 (X)
Ref Level 24.50 dim Offset 4.50 d8 & RBW 100 kHz Ref Level 30.00 dBm  Offset 4.50 d8 Moda Auto Sweep
- Att 3008 @ BWT _ 30ms @ YBW 300 ktz _Mode Sweep
[@1°m Max Limit fheck PARE
di 2.28 dBm)j < 2008
20chm 2.6922400 CHz| 20 o
10 dB dBi
b 10
0 dém: 0 dém:
-1od -10 dérm
~20 daw T -20 dém- ][_ —ll
-30d -30 dam- \“'"
— L o] e = - : f \“‘ : et
Y P e
i -50 dBrm
-60 dBm- 60 dBm
-70 dB
CF 3.6925 GHz 691 Els BEI! 30.0 MHz e LTE M.ﬂ
™ r 1 Mo Hold 1 Spectrum Emission Mask Standard: None
e oy ey Mo | Tx Power 9.39 dBm T Bandwidth 1,000 MHz REBW  1.000 MHz |
Channel | Bandwidth | oOffsat | Povier
T o S.000 2130 o Range Low Range Lj RBW Fraque, Power Rel ALimit
%1 (Raf) 15.000 MHz | 1. | 17,500 MFz | 1.000 MHZ | 3.67429 GHE | a7.11d8 | 27248
T Yotal BS00MHz | 1000MMZ | 3.68376 GHz | 23,00 dBm | -33.28d8 | -10.90d8 |
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(x]

()] Spectrum 4

20M, QPSK, Low Channel

®
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FCC §2.1051, §96.41- SPURIOUS EMISSIONS AT ANTENNA
TERMINALS

Applicable Standard
According to §96.41(e)(2)(3)

(2) Additional protection levels. Notwithstanding paragraph (e)(1) of this section, for CBSDs and
End User Devices, the conducted power of emissions below 3540 MHz or above 3710 MHz shall
not exceed —25 dBm/MHz, and the conducted power of emissions below 3530 MHz or above
3720 MHz shall not exceed —40dBm/MHz.

(3) Measurement procedure. (i) Compliance with this provision is based on the use of
easurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.
However, in the 1 megahertz bands immediately outside and adjacent to the licensee's
authorized frequency channel, a resolution bandwidth of no less than one percent of the
fundamental emission bandwidth may be employed. A narrower resolution bandwidth is
permitted in all cases to improve measurement accuracy provided the measured power is
integrated over the full reference bandwidth (i.e., 1 MHz or 1 percent of emission bandwidth, as
specified). The fundamental emission bandwidth is defined as the width of the signal between
two points, one below the carrier center frequency and one above the carrier center frequency,
outside of which all emissions are attenuated at least 26 dB below the transmitter power.

Test Procedure

The RF output of the transceiver was connected to a spectrum analyzer and simulator through
apPropriate attenuation. Sufficient scans were taken to show any out of band emissions up to
10™ harmonic.

EUT Splitter Spectrum Analyzer

CMW500

Test Data

Environmental Conditions

Temperature: 23.9~25.4 °C
Relative Humidity: 35~42%
ATM Pressure: 102.4~102.5kPa
Tester: Winfred Wang
Test Date: 2020-12-01~2020-12-04

Test Result: Compliance. Please refer to the following plots.
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Chain O:

5M, QPSK, Low Channel
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Spectrum

5M, QPSK, High Channel
O SE—

i Spectrum 2
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10M, QPSK,

Low Channel

Spectrum i j Spectrum 2
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15M, QPSK,

Low Channel

Spectrum il spectrum 2
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Spectrum

15M, QPSK, High Channel
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20M, QPSK, Low Channel

Spectrum i J Spectrum 2
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Chain 1:

5M, QPSK, Low Channel
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5M, QPSK, High Channel
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10M, QPSK,

Low Channel

L L
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15M, QPSK, Low Channel
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20M, QPSK, Low Channel
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FCC §2.1053 & §96.41 - RADIATED SPURIOUS EMISSION

Applicable Standard
According to §96.41(e)(2)(3)

(2) Additional protection levels. Notwithstanding paragraph (e)(1) of this section, for CBSDs and
End User Devices, the conducted power of emissions below 3540 MHz or above 3710 MHz shall
not exceed -25 dBm/MHz, and the conducted power of emissions below 3530 MHz or above
3720 MHz shall not exceed —40dBm/MHz.

(3) Measurement procedure. (i) Compliance with this provision is based on the use of
easurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.
However, in the 1 megahertz bands immediately outside and adjacent to the licensee's
authorized frequency channel, a resolution bandwidth of no less than one percent of the
fundamental emission bandwidth may be employed. A narrower resolution bandwidth is
permitted in all cases to improve measurement accuracy provided the measured power is
integrated over the full reference bandwidth (i.e., 1 MHz or 1 percent of emission bandwidth, as
specified). The fundamental emission bandwidth is defined as the width of the signal between
two points, one below the carrier center frequency and one above the carrier center frequency,
outside of which all emissions are attenuated at least 26 dB below the transmitter power.

Test Procedure

The transmitter was placed on a wooden turntable, and it was transmitting into a non-radiating
load, which was also placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests,
the antenna height and polarization as well as EUT azimuth were varied in order to identify the
maximum level of emissions from the EUT .The test was performed by placing the EUT on 3-
orthogonal axis.

The frequency range up to tenth harmonic of the fundamental frequency was investigated.
Remove the EUT and replace it with substitution antenna. A signal generator was connected to

the substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions
were measured by the substitution.

Test Data

Environmental Conditions

Temperature: 21.1~27.4°C
Relative Humidity: 10~41 %
ATM Pressure: 101.1~101.2 kPa

The testing was performed by Winfred Wang on 2020-12-08~2020-12-10

Test Mode: Transmitting (worst)
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30MHz-40GHz:

Chain 0:
Receiver SubstrutediMethod Absolute . .
Frequency | Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
QPSK,Frequency:3555 MHz
7110.00 H 33.27 -56.80 13.17 1.72 -45.35 -40.00 5.35
7110.00 \Y 32.98 -57.07 13.17 1.72 -45.62 -40.00 5.62
10665.00 H 22.35 -64.70 13.07 0.46 -52.09 -40.00 12.09
10665.00 \Y% 22.26 -64.07 13.07 0.46 -51.46 -40.00 11.46
14220.00 H 22.68 -62.44 12.90 217 -51.71 -40.00 11.71
14220.00 \Y% 22.74 -64.58 12.90 217 -53.85 -40.00 13.85
45.52 H 50.61 -41.35 -19.29 0.19 -60.83 -40.00 20.83
47.46 \% 55.11 -38.60 -17.39 0.19 -56.18 -40.00 16.18
QPSK,Frequency:3625 MHz
7250.00 H 30.11 -59.44 13.05 1.58 -47.97 -40.00 7.97
7250.00 \Y 33.27 -56.44 13.05 1.58 -44.97 -40.00 4.97
10875.00 H 22.80 -64.27 13.25 0.69 -51.71 -40.00 11.71
10875.00 \Y% 22.61 -63.80 13.25 0.69 -51.24 -40.00 11.24
14500.00 H 22.58 -61.65 13.50 1.95 -50.10 -40.00 10.10
14500.00 \Y% 22.44 -64.52 13.50 1.95 -52.97 -40.00 12.97
111.48 H 55.79 -54.65 0.00 0.16 -54.81 -40.00 14.81
61.06 \% 59.69 -45.76 -9.74 0.17 -55.67 -40.00 15.67
QPSK,Frequency:3695 MHz
7390.00 H 28.83 -60.20 13.29 1.43 -48.34 -40.00 8.34
7390.00 \% 26.75 -62.62 13.29 1.43 -50.76 -40.00 10.76
11085.00 H 22.46 -64.76 12.85 0.98 -52.89 -40.00 12.89
11085.00 V 22.50 -63.93 12.85 0.98 -52.06 -40.00 12.06
167.74 H 50.11 -60.85 0.00 0.24 -61.09 -40.00 21.09
49.40 V 53.11 -41.70 -15.49 0.19 -57.38 -40.00 17.38
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Chain 1:
Receiver BubstiuiediMefliod Absolute _— .
Frequency | Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) | (HV) | "4 vy Level Gain Loss (@Bm) | (@Bm) | (dB)
(dBm) (dBd/dBi) (dB)
QPSK,Frequency:3555 MHz
7110.00 H 31.73 -58.34 13.17 1.72 -46.89 -40.00 6.89
7110.00 V 32.78 -57.27 13.17 1.72 -45.82 -40.00 5.82
10665.00 H 22.25 -64.80 13.07 0.46 -52.19 -40.00 12.19
10665.00 V 22.33 -64.00 13.07 0.46 -51.39 -40.00 11.39
14220.00 H 22.79 -62.33 12.90 217 -51.60 -40.00 11.60
14220.00 V 22.77 -64.55 12.90 217 -53.82 -40.00 13.82
47.46 H 47.46 -46.72 -17.39 0.19 -64.30 -40.00 24.30
365.62 V 45.62 -59.49 0.00 0.36 -59.85 -40.00 19.85
QPSK,Frequency:3625 MHz
7250.00 H 31.41 -58.14 13.05 1.58 -46.67 -40.00 6.67
7250.00 V 31.93 -57.78 13.05 1.58 -46.31 -40.00 6.31
10875.00 H 22.58 -64.49 13.25 0.69 -51.93 -40.00 11.93
10875.00 V 22.42 -63.99 13.25 0.69 -51.43 -40.00 11.43
14500.00 H 22.65 -61.58 13.50 1.95 -50.03 -40.00 10.03
14500.00 V 22.76 -64.20 13.50 1.95 -52.65 -40.00 12.65
365.62 H 50.63 -56.80 0.00 0.36 -57.16 -40.00 17.16
49.40 V 56.35 -38.46 -15.49 0.19 -54.14 -40.00 14.14
QPSK, Frequency:3695 MHz
7390.00 H 35.57 -53.46 13.29 1.43 -41.60 -40.00 1.60
7390.00 V 34.72 -54.65 13.29 1.43 -42.79 -40.00 2.79
11085.00 H 22.19 -65.03 12.85 0.98 -53.16 -40.00 13.16
11085.00 V 22.43 -64.00 12.85 0.98 -52.13 -40.00 12.13
14780.00 H 22.53 -62.82 14.34 1.52 -50.00 -40.00 10.00
14780.00 V 22.63 -63.47 14.34 1.52 -50.65 -40.00 10.65
365.62 H 49.86 -57.57 0.00 0.36 -57.93 -40.00 17.93
47.46 V 55.11 -38.60 -17.39 0.19 -56.18 -40.00 16.18
Note:

1) The unit of Antenna Gain is dBd for frequency below 1GHz, and the unit of Antenna Gain is
dBi for frequency above 1GHz.

2) Absolute Level = Substituted Level - Cable loss + Antenna Gain

3) Margin = Limit-Absolute Level
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FCC§2.1055 - FREQUENCY STABILITY

Applicable Standard

According to FCC §2.1055

Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external
power supply and the RF output was connected to a Frequency Counter via feed-through
attenuators. The EUT was placed inside the temperature chamber. The power leads and RF
output cable exited the chamber through an opening made for the purpose.

After the temperature stabilized for approximately 20 minutes, the frequency output was
recorded from the Frequency Counter.

Frequency Stability vs. Voltage:

1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand
carried battery equipment.

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the battery
operating end point which shall be specified by the manufacturer.

The output frequency was recorded for each voltage.

Test Data

Environmental Conditions

Temperature: 23.9~25.4 °C
Relative Humidity: 35~42%
ATM Pressure: 102.4~102.5kPa

The testing was performed by Winfred Wang on 2020-12-01~2020-12-04.

Test Mode: Transmitting
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Chain 0:
QPSK, Channel Bandwidth:20MHz
Middle Channel, f. = 3625 MHz

Temperature Voltage FregrLrlce;pcy FregrLrlce;pcy Result
C Vac Hz ppm
-30 -1.76 -0.0005
-20 1.17 0.0003
-10 1.94 0.0005
0 1.44 0.0004
10 120 -6.27 -0.0017
20 -2.51 -0.0007 Pass
30 1.95 0.0005
40 -0.63 -0.0002
50 0.39 0.0001
20 102 -8.75 -0.0024
20 138 8.69 0.0024

16QAM, Channel Bandwidth:20MHz
Middle Channel, f. =3625 MHz
Frequency | Frequency

Temperature Voltage Error Error Result
C Vac Hz ppm
-30 8.05 0.0022
-20 8.04 0.0022
-10 3.12 0.0009
0 -0.85 -0.0002
10 120 6.64 0.0018
20 -2.81 -0.0008 Pass
30 1.59 0.0004
40 4.83 0.0013
50 -1.63 -0.0004
20 102 -2.73 -0.0008
20 138 -4.46 -0.0012
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Chain 1:
QPSK, Channel Bandwidth:20MHz
Middle Channel, f. = 3625 MHz
Frequency | Frequency
Temperature Voltage Error Error Result

C Vac Hz ppm
-30 8.37 0.0023
-20 4.36 0.0012
-10 6.96 0.0019

0 -6.78 -0.0019

10 120 8.74 0.0024

20 -0.58 -0.0002 Pass
30 -2.79 -0.0008

40 -3.80 -0.0010

50 7.67 0.0021

20 102 6.41 0.0018

20 138 5.00 0.0014

16QAM, Channel Bandwidth:20MHz
Middle Channel, f. =3625 MHz
Frequency | Frequency
Temperature Voltage Error Error Result

C Vac Hz ppm
-30 -2.23 -0.0006
-20 4.52 0.0012
-10 2.32 0.0006

0 -8.46 -0.0023

10 120 -8.92 -0.0025

20 -3.14 -0.0009 Pass
30 6.32 0.0017

40 0.10 0.0000

50 7.26 0.0020

20 102 -4.60 -0.0013

20 138 1.18 0.0003

END OF REPORT
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