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Emission Mask- AM Modulation @ 26.965MHz

Emission Mask- FM Modulation @ 26.965MHz
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9. Spurious Emission on Antenna Port
9.1 Provisions Applicable

Please refer to FCC 47 CFR 2.1051, 2.1057 & 95.979 for specification details.
Emissions shall be attenuated below the mean output power of the transmitter as follows:

FCC Rules Attenuation Limit (dBc)

§ 95.979 At least 53 + 10 log (P) dB

60 dB in any frequency band centered on a harmonic (i.e., an integer
§95.979 d i .
multiple of two or more times) of the carrier frequency.
53 + 10 log (Pwatts)

Calculation: Limit (dBm) =EL-53-10log10 (TP)

Notes: EL is the emission level of the Output Power expressed in dBm,
In this application, the EL is P( dBm).

Limit (dBm) = P( dBm)-53-10 log (Pwatts) = -23 dBm

Note:
UNWANTED Emission LIMIT =P( dBm)-53-10 log (Pwatts) = -23 dBm

HARMONIC Emission LIMIT = MEASURED POWER ( dBm ) -60

9.2 Measurement Method

1. The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation.
2. The resolution bandwidth of the spectrum analyzer was set to 100 kHz. Sufficient scans were taken to
3. show any out of band emission up to 10th . Harmonic for the lower and the highest frequency range.
4. Set RBW 1 kHz, VBW 3 kHz in the frequency band 9KHz to 150KHz;
Set RBW 10 kHz, VBW 30 kHz in the frequency band 150KHz to 20MHz;
Set RBW 100 kHz, VBW 300 kHz in the frequency band 20MHz to 1GHz;
While set RBW=1MHz.VBW=3MHz from the 1GHz to 10th Harmonic.
5. The audio input was set the unmodulated carrier, the resulting picture is print out for each channel separation.

9.3 Measurement Setup

RF
Communication __~Audio output
Test set - I
Transmitter
Under Test
. Dummy

Spectrum Microphone
Analyzer || | PSSR SRy el ) o

Power divider
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9.4 Measurement Results
Test plot as follows (UNWANTED Emission- DC 12V)
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9KHz-150KHz@27.405MHz-AM, 10th Harmonlc

150KHz-20MHz@27.405MHz-AM ,10th Harmonlc
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9KHz-150KHz@27.205MHz-FM, 10th Harmonlc

150KHz-20MHz@27.205MHz-FM,10th Harmonic
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Test plot as follows (UNWANTED Emission- DC 24V)

Report No.: AGC13372231101FR0O1
Page 58 of 72

9KHz-150KHz@26.965MHz-AM, 10th Harmonic

150KHz-20MHz@26.965MHz-AM ,10th Harmonic

B i et sh ==

Slar‘l Freq 9.000 kHz Avg Type: Log-Pwr

Trig: Free Run AvglHold:>100100

NO: Wide Ly

P
IFGain:Low #Atten: 22 dB

Mkr1 10.974 kHz

Ref Offset 28.4 dB -32.637 dBm

Ref 10.00 dBm

Ay
LY
A Ayt S g b vt ¥ e

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 136.0 ms (30000 pts)

usc STATUS

B i e e

Slar‘l Freq 150.000 kHz B Avg Type: Log-Pwr
NO: Fast Ly T7iQ: FreeRun AvglHold:>100100

P
IFGain:Low #Atten: 22 dB

Ref Offset 28.4 dB
Ref 10.00 dBm

Start 150 kHz Stop 20.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 180.0 ms (30000 pts)

usc STATUS

20MHz-1GHz@26.965MHz-AM,10th Harmonlc

9KHz-150KHz@27.205MHz-AM, 10th Harmonic

e etk

Slan Freq 20.000000 MHz .
PNO: Fast C, 1rg: FreeRun
IFGain:Low Atten: 22 dB

Avg Type: Log-Pwr
AvglHold:>1001100

Mkr1 53.91 MHz

Ref Offset 28.4 dB
-37.203 dBm

Ref 39.00 dBm

Start 20.0 MHz
#Res BW 100 kHz

Stop 1.0000 GHz

#VBW 300 kHz Sweep 94.00 ms (30000 pts)

etk

Avg Type: Log-Pwr
AvglHold:>1001100

Slan Freq 9.000 kHz i
PNO: Wide Cy 11ig: Free Run :
FGainow  HAtten: 22 dB .
Mkﬂ 10 119 kHz

Ref Offset 28.4 dB
-33.555 dBm

Ref 10.00 dBm

i g

s Al i

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 136.0 ms (30000 pts)

— STATUS.

150KHz-20MHz@27.205MHz-AM,10th Harmonic

20MHz-1GHz@27.205MHz-AM,10th Harmonic

BN Keysight Spectrum Anabyzer - Swept S =
RL T 20,2023

Avg Type: Log-Pwr

AvglHold:>100100

eq 150.000
PNO:Fest Ly Trig: Free Run
IFGain:ow  #Atten: 22 dB

Auto Tune
Ref 10.00 dB G 5]

Center Freq
10.075000 MHz|

StartFreq
160.000 kHz,

Stop Freq|
20.000000 MHz|

FreqOffset
0 Hz|

— STATUS

[ KevianDNlmmAml,u - Swept SA =]

Avg Type: Log-Pwr
AvglHold:>100100

Start Freq 20.000000 Mz )
PHO: Past () Trig: Free Run
IFGain:Low Atten: 22 dB ©
Mkr1 54.43 MHz

Ref Offset 28.4 dB -36.124 dBm

Ref 39.00 dBm

Start 20.0 MHz
#Res BW 100 kHz

Stop 1.0000 GHz
Sweep 94.00 ms (30000 pts)

usc STATUS.

#VBW 300 kHz

Any report having not been signed by authorized approver, or having been altered without authorization, or having not been stamped by the “Dedicated Testing/Inspection
Stamp” is deemed to be invalid. Copying or excerpting portion of, or altering the content of the report is not permitted without the written authorization of AGC. The test results
presented in the report apply only to the tested sample. Any objections to report issued by AGC should be submitted to AGC within 15days after the issuance of the test report.
Further enquiry of validity or verification of the test report should be addressed to AGC by agc01@agccert.com.

Attestation of Global Compliance(Shenzhen)Co., Ltd
Attestation of Global Compliance(Shenzhen)Std & Tech Co., Ltd
Tel: +86-755 2523 4088  E-mail: agc@agccert.com

Web: http://www.agccert.com/



mailto:150KHz-20MHz@26.965MHz
mailto:150KHz-20MHz@27.205MHz

Report No.: AGC13372231101FR0O1
Page 59 of 72

9KHz-150KHz@27.405MHz-AM, 10th Harmonlc 150KHz-20MHz@27.405MHz-AM ,10th Harmonic

B e e e 1~

B Keysight Spectrurn Anshyzer - Swept SA E==
RL [
Start Freq 150.000 kHz Avg Type: Log-Pwr Trace/Detector
PNO: Fast (o TTig: FreeRun AvglHold:>100100

Mkr1 159.9 kHz 1
Ref Offset 28.4 dB
Ref 10.00 dBm -33.882 dBm

Clear Write

Slan Freq 9.000 kHz ) Avg Type: Log-Pwr
Y Trig: FreeRun Avg|Hold:>100100
#Atten: 22 dB

I'v1|<r1 105 2 kHz

Ref Offset 28 4 dB
Ref 10.00 dBm

Trace Average

Max Hold

i, Mo
LTI
Lok

iyl g

Start 9.00 kHz Stop 150.00 kHz Start 150 kHz Stop 20.000 MHz
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 136.0 ms (30000 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 190.0 ms (30000 pts)
usc sTATUS = sTATUS
20MHz-1GHz@27.405MHz-AM,10th Harmonic 9KHz-150KHz@26.965MHz-FM, 10th Harmonic
[ Keviqnspewumlmme - Swept S = [ Keviqnspewumlmme - Swept S =
eq 20.000000 Avg Type: Log-Pr Start Freq 9.000 kHz Avg Ty Log-Pur
PNOFest Ly Trig: Free Run AvglHold:>100100 PHO: Wide L Trig: Free Run Avg|Hold:>100100
IFGain:Low Atten: 22 dB IFGain:Low #Atten: 22 dB
Auto Tune
8.4 dB 2 Mkr1 11.500 kHz
Ref 35 00 dB 033 dB N AL 3 -34.146 dBm
Center Freq|
510.000000 MHz|
StartFreq
20.000000 MHz
Stop Freq|

1.000000000 GHz|

CF Step
98.000000 MHz|
Man
Freq Offset
0Hz)

Start 9.00 kHz Stop 150.00 kHz

B 00 #VB 00 eep 94.00 0000 p #Res BW 1.0 kHz #VBW 3.0 kHz Sweep 136.0 ms (30000 pts)

= sTaTus = starus
150KHz-20MHz@26.965MHz-FM ,10th Harmonic 20MHz-1GHz@26.965MHz-FM,10th Harmonic
[N Keyright Spectrum Anslyzes - Swept S4 == [ Keviq!lspe«rumlnx,u - Smept SA ===
eq 150.000 Avg Type: Log-Pwr Start Freq 20.000000 MHz Avg Ty Log-Pur
PNO: fast g Trig: Free Run AvglHold:>1001100 PNO: Fast g Trig: Free Run Avg|Hold:>100100
IFGainLow ~_#Atten: 22 dB FGaintow ~_Aften: 22dB
Auto Tune -

B 0 2 Mkr1 53.94 MHz

Ref 10.00 B 62 dB camidy  Ref 36.00 dBm -37.055 dBm
Center Freq
10.075000 MHz|
StartFreq
150,000 kHz
StopFreq
20.000000 MHz|
CF Step
1.985000 MHz!
Auto Man
Freq Offset|
0Hz)

0 op 20.000 Start 20.0 MHz Stop 1.0000 GHz

B 0 #VB 0 eep 190.0 0000 p #Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30000 pts)

= STATUS

Any report having not been signed by authorized approver, or having been altered without authorization, or having not been stamped by the “Dedicated Testing/Inspection
Stamp” is deemed to be invalid. Copying or excerpting portion of, or altering the content of the report is not permitted without the written authorization of AGC. The test results
presented in the report apply only to the tested sample. Any objections to report issued by AGC should be submitted to AGC within 15days after the issuance of the test report.
Further enquiry of validity or verification of the test report should be addressed to AGC by agc01@agccert.com.

Attestation of Global Compliance(Shenzhen)Co., Ltd
Attestation of Global Compliance(Shenzhen)Std & Tech Co., Ltd
Tel: +86-755 2523 4088  E-mail: agc@agccert.com Web: http://www.agccert.com/



mailto:150KHz-20MHz@27.405MHz
mailto:150KHz-20MHz@26.965MHz

Report No.: AGC13372231101FR0O1
Page 60 of 72

9KHz-150KHz@27.205MHz-FM, 10th Harmonlc

150KHz-20MHz@27.205MHz-FM,10th Harmonlc

etk

Avg Type: Log-Pwr
AvglHold:>1001100

Slan Freq 9.000 kHz .
W\ Trig: Free Run
" #Auen: 22 dB

Ref Offset 28 4 dB
Ref 10.00 dBm

il R
"wir v"i\ Al
v y:.'rz»\,*‘l,.,‘._‘wl ™

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 136.0 ms (30000 pts)

— STATUS

etk

Slan Freq 150.000 kHz

PNO: Fast

IFGain:Low

Ref Offset 28 4 dB
Ref 10.00 dBm

Start 150 kHz
#Res BW 10 kHz

#VBW 30 kHz

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>1001100

" #Auen: 22 dB

Mkn 157.3 kHz
-32.479 dBm

Stop 20.000 MHz
Sweep 190.0 ms (30000 pts)

STATUS.

20MHz-1GHz@27.205MHz-FM,10th Harmonic

9KHz-150KHz@27.405MHz-FM, 10th Harmonic

[ KevianDNlmmAml,u - Swept SA =]

04:00:35 PM

Avg Type: Log-Pwr
AvglHold:>100100

eq 20.000000
Trig: Free Run

PHO: Fast Cy.)
Atten: 22 dB

IFGain:Low

Auto Tune

Ref 39.00 dB
Center Freq
510.000000 MHz

StartFreq
20.000000 MHz,

Stop Freq|
1000000000 GHz|

CF Step
98.000000 MHz|
Man

FreqOffset
0 Hz|

usc sTATUS

(B Keysight Spectrum Ansiyzer - Swept 54
kL

S Trig: Free Run

Ref Offset 28.4 dE
Ref 10.00 dBm

e\,

Start 9.00 kHz
#Res BW 1.0 kHz

Wttty

#VBW 3.0 kHz

Avg Type: L.n.g-Pwr =i
> Avg|Hold:>100100
#Atten: 22 dB
Mkr1 9.047 kHz
-31.942 dBm

Center Freq
79.600 kHz

i

FreqOffset
0 Hz|

Stop 150,00 kHz
Sweep 136.0 ms (30000 pts)

sTATUS

150KHz-20MHz@27.405MHz-FM ,10th Harmonic

20MHz-1GHz@27.405MHz-FM,10th Harmonlc

BN Keysight Spectrum Anabyzer - Swept S ==
RL

04:20 20,2023

Avg Type: Log-Pwr
AvglHold:>100100

eq 150.000
Trig: Free Run

PHO: Fast Cy.)
#Atten: 22 B

IFGain:Low

) 0.0 Auto Tune
Ref 10.00 dB 6.808 dB

Center Freq
10.075000 MHz|

StartFreq
160.000 kHz,

StopFreq
20.000000 MHz|

CF Step
1.985000 MHz|

Auto Man

FreqOffset
0 Hz|

= STATUS

[ Km ight Spectrum Anadyzer - Swegt 58

Stan Freq 20.000000 MHz

PNO: Fast

IFGain:Low

Ref Offset 2.4 dB
Ref 39.00 dBm

Start 20.0 MHz
#Res BW 100 kHz

#VBW 300 kHz

Avg Type: Log-Pwr
r ) Trig: Free Run AvglHold:>100100

Atten: 22 dB

Mkr1 54.82 MHz
-37.508 dBm

Stop 1.0000 GHz
Sweep 94.00 ms (30000 pts)

Any report having not been signed by authorized approver, or having been altered without authorization, or having not been stamped by the “Dedicated Testing/Inspection

Stamp”

is deemed to be invalid. Copying or excerpting portion of, or altering the content of the report is not permitted without the written authorization of AGC. The test results

presented in the report apply only to the tested sample. Any objections to report issued by AGC should be submitted to AGC within 15days after the issuance of the test report.
Further enquiry of validity or verification of the test report should be addressed to AGC by agc01@agccert.com.

Attestation of Global Compliance(Shenzhen)Co., Ltd
Attestation of Global Compliance(Shenzhen)Std & Tech Co., Ltd
Tel: +86-755 2523 4088  E-mail: agc@agccert.com

Web: http://www.agccert.com/



mailto:150KHz-20MHz@27.205MHz
mailto:150KHz-20MHz@27.405MHz

®
A\GC Report No.: AGC13372231101FRO1

Page 61 of 72

Test results as follows (HARMONIC Emission- DC 12V)

Test Mode Freq. Reading Limit Margin
[MHz] [dBm] [dBm] [dB]

TX-CH1-AM 53.94 -37.925 -25.10 12.825
TX-CH20-AM 54.43 -37.428 -25.12 12.308
TX-CH40-AM 54.82 -37.233 -25.10 12.133
TX-CH1-FM 53.94 -37.798 -25.29 12.508
TX-CH20-FM 54.43 -37.662 -25.35 12.312
TX-CH40-FM 54.79 -38.620 -25.38 13.240

Test results as follows (HARMONIC Emission- DC 24V)

Test Mode Freq. Reading Limit Margin
[MHZ] [dBm] [dBm] [dB]

TX-CH1-AM 53.91 -37.203 -24.55 12.653
TX-CH20-AM 54.43 -36.124 -24.62 11.504
TX-CH40-AM 54.82 -37.033 -24.67 12.363
TX-CH1-FM 53.94 -37.055 -24.74 12.315
TX-CH20-FM 54.82 -37.295 -24.85 12.445
TX-CH40-FM 890.8 -35.508 -24.88 10.628
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10. Maximumn Transmitter Power

10.1 Provisions Applicable

FCC Part 95.967, FCC Part2.1046(a)

Each CBRS transmitter type must be designed such that the transmitter power can not exceed the following
limits:

(&) When transmitting amplitude modulated (AM) voice signals or frequency modulated (FM) voice signals, the
mean carrier power must not exceed 4 Watts

(b) When transmitting single sideband (SSB) voice signals, the peak envelope power must not exceed 12
Watts.

10.2 Measurement Method
Conducted RF Output Power:

1. The RF output of the transmitter was connected to the input of the spectrum analyzer through
sufficient attenuation.

2. The DUT was connected to a Spectrum Analyzer (SA) via a 30dB attenuator connected to the DUT’s
antenna port. The SA was configured as above using the Automatic 6dB Cursor Bandwidth measurement.
The output power of the DUT was set to the manufacturer’s highest output power setting at the Low, Mid
and High frequency channels as permitted by the device. The DUT was set to transmit at its maximum
Duty Cycle.

3. Spectrum set as follow:

Centre frequency = fundamental frequency, Span=150kHz , RBW=30kHz, VBW=30kHz ;

Sweep = auto, Detector function = peak, Trace = max hold

10.3 Measurement Setup

nunu-nuam
-l_JlEIL.J I_l_ll_llzﬂ
RF 3@ PBoooa
Communication S L) ;
n At ~Audio output
Test set EoE e | l L~ p
Dl:\ t:euug_a -
Transmitter
Under Test
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Spectrum | Microphone
Analyzer (| | [CESSNSE Sy gl | e

EUT
Power divider
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10.4 Measurement Results

Conducted Power Measurement Results-DC 12V

Mode Channel Separation Test Channel Measurement Result (dBm)
26.965 MHz 34.901
CBRS TX-AM 10 kHz 27.205 MHz 34.881
27.405 MHz 34.899
26.965 MHz 34.706
CBRS TX-FM 10 kHz 27.205 MHz 34.650
27.405 MHz 34.622

Conducted Power Measurement Results-DC 24V

Mode Channel Separation Test Channel Measurement Result (dBm)
26.965 MHz 35.454
CBRS TX-AM 10 kHz 27.205 MHz 35.376
27.405 MHz 35.333
26.965 MHz 35.260
CBRS TX-FM 10 kHz 27.205 MHz 35.153
27.405 MHz 35.125
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11.Modulation Characteristics
11.1 Provisions Applicable

FCC Part 95.975, FCC Part 2.1047(b)

Each CBRS transmitter type must be designed such that the modulation characteristics are in compliance with

the rules in this section.

a) When emission type A3E is transmitted with voice modulation, the modulation percentage must be at least
85%, but not more than 100%.

b) When emission type A3E is transmitted by a CBRS transmitter having a transmitter output power of more
than 2.5 W, the transmitter must contain a circuit that automatically prevents the modulation percentage
from exceeding 100%.

¢) When emission type F3E is transmitted the peak frequency deviation shall not exceed +2 kHz.

11.2 Measurement Method_(AM)

(A) Audio frequency response

Connect the equipment as illustrated.

Adjust to deliver 50% modulation at the audio frequency that produces the maximum modulation level

Record the modulation input level (mV) and use this level as 0dB for plotting modulation limiting.

Vary the modulating frequency from 100Hz to 10000Hz and record the input levels necessary to maintain a
constant 50% modulation.

Graph the audio level in dB relative to the 0dB reference level as a function of the modulating frequency.
Record audio frequency where it is impossible to perform the measurement.

(B) Modulation limiting

Connect the equipment as illustrated.

Adjust to deliver 50% modulation at the audio frequency that produces the maximum modulation level

Record the modulation input level (mV) and use this level as 0dB for plotting modulation limiting.

Increment the audio signal level to 40dB above the reference level. Record the modulation level (%).

Repeat the measurements using a 400Hz and a 2500Hz sinusoidal audio signal, record the modulation level
(%), perform for both positive and negative modulation.

11.3 Measurement Method_(FM)
(C) Modulation limiting

(). Configure the EUT as shown in figure 1, adjust the audio input for 60% of rated system deviation at 1kHz
using this level as a reference (0dB) and vary the input level from —20 to +20dB. Record the frequency
deviation obtained as a function of the input level.

(2). Repeat step 1 with input frequency changing to 300, 1000, 1500 and 3000Hz in sequence.

(D) Audio frequency response

(). Configure the EUT as shown in figure 1.

(2). Adjust the audio input for 20% of rated system deviation at 1 kHz using this level as a reference (0 dB).
(3). Vary the Audio frequency from 100 Hz to 10 kHz and record the frequency deviation.

(4). Audio Frequency Response = 20log10 (Deviation of test frequency/Deviation of 1 kHz reference).
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