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Center Freq 151.850000 MHz

Ref Offset 28.4 dB
Ref 49.00 dBm
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Transmit Freq Error
x dB Bandwidth
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Trig: RF Burst
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Total Power
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—
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12.5kHz, 4FSK Modulation:173.975MHz-25W

Agilent Spectrum Analyzer - Occupied BW
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Ref 49.00 dBm
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Radio Std: None Frequency
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Total Power

7.550 kHz
-167 Hz
9.971kHz  xdB

OBW Power
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2 L R
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HIFGain:Low #Atten: 32 dB
Ref Offset 28.4 dB
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Al

otk gl oo
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7.711 kHz
-186 Hz OBW Power
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L [,
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Cenlel Fleq 155. 025000 MHz

Ref Offset 28.4 dB
Ref 49.00 dBm

o A e

Center 155 MHz
#Res BW 100 Hz
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Total Power

7.347 kHz

-293 Hz OBW Power

9.408 kHz x dB

12.5kHz, 4FSK Modulation:155.025MHz-55W

Agulm Spoctrum Anulyzrr Occupied BW.

02-21:43 AM Jan 11, 2021

Radio Std: None Frequency

AvglHold>1010

Radio Device: BTS

CenterFreq
166.025000 MHz

Span 50 kHz|
Sweep FFT

53.1 dBm

99.00 %
-26.00 dB
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Agilent Spoctrum Analyzer - Occupied BW

Center Freq 173.975000 MHz

Ref Offset 28.4 dB
Ref 49.00 dBm

#Res BW 100 Hz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

HIFGain:Low

Center Freq: 173.875000 MHz
AvglHold>1010

Trig: RF Burst

#VBW 300 Hz

Total Power

7.467 kHz

-153 Hz OBW Power

9.858 kHz x dB

12.5kHz, 4FSK Modulation:173.975MHz-55W
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8. SPURIOUS RATIATED EMISSION
8.1 PROVISIONS APPLICABLE

According to FCC §2.1053 §22.359 and §90.210, the power of each unwanted emission shall be less than Transmitted

Power as specified below for transmitters designed to operate with each channel separation.

Emission Mask D -for 12.5 kHz Channel Separation:

(1) On any frequency removed from the center of the authorized bandwidth fo to 5.625 kHz removed from fo: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement Frequency (fd in kHz) fo
of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fd-2.88 kHz) dB

(3) On any frequency removed from the center of the authorized bandwidth by a displacement Frequency (fd in kHz)fo
of more than 12.5 kHz: At least 50+10 log(P) dB or 70 dB, whichever is lesser attenuation.

According to FCC §22.359:

(a) Out of band emissions. The power of any emission outside of the authorized operating frequency ranges must be

attenuated below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

8.2 MEASUREMENT PROCEDURE

(1) On a test site, the EUT shall be placed on a turntable, and in the position closest to the normal use as declared by
the user.

(2) The test antenna shall be oriented initially for vertical polarization located 3m from the EUT to correspond to the
transmitter.

(3) The output of the antenna shall be connected to the measuring receiver and either a peak or quasi-peak detector
was used for the measurement as indicated on the report. The detector selection is based on how close the
emission level was approaching the limit.

(4) The transmitter shall be switched on; if possible, without the modulation and the measurement receiver shall be
tuned to the frequency of the transmitter under test.

(5) The test antenna shall be raised and lowered through the specified range of height until the measuring receiver
detects a maximum signal level.

(6) The transmitter shall than be rotated through 360°in the horizontal plane, until the maximum signal level is
detected by the measuring receiver.

(7) The test antenna shall be raised and lowered again through the specified range of height until the measuring
receiver detects a maximum signal level.

(8) The maximum signal level detected by the measuring receiver shall be noted.

(9) The measurement shall be repeated with the test antenna set to horizontal polarization.

(10) Replace the antenna with a proper Antenna (substitution antenna).

(11) The substitution antenna shall be oriented for vertical polarization and, if necessary, the length of the substitution
antenna shall be adjusted to correspond to the frequency of transmitting.

(12) The substitution antenna shall be connected to a calibrated signal generator.

(13) If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to increase the
sensitivity of the measuring receiver.

(14) The test antenna shall be raised and lowered through the specified range of the height to ensure that the
maximum signal is received.

(15) The input signal to substitution antenna shall be adjusted to the level that produces a level detected by the
measuring receiver, that is equal to the level noted while the transmitter radiated power was measured,
corrected for the change of input attenuation setting of the measuring receiver.

(16) The input level to the substitution antenna shall be recorded as power level in dBm, corrected for any change of
input attenuator setting of the measuring receiver.

(17) The measurement shall be repeated with the test antenna and the substitution antenna oriented for horizontal
polarization.
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8.3 MEASUREMENT SETUP
RADIATED BELOW1GHZ

(Turntable)
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8.4 MEASUREMENT RESULTS

The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The resolution
bandwidth of the spectrum analyzer was set at 100 kHz for below 1GHz, and 1MHz for above 1GHz. Sufficient scans
were taken to show any out of band emissions up to 10 harmonic.

In the semi-anechoic chamber, setup as illustrated above the DUT placed on the 0.8m height of Turn Table, rotated the
table 45 degree each interval to search the maximum radiation power and receiver antenna shall be rotated vertical and
horizontal polarization and moved height from 1m to 4m to find the maximum polar radiated power for each degree
interval. The “Read Value” is the spectrum reading of maximum power value.

The substitution antenna is substituted for DUT at the same position and signals generator (S.G) export the CW signal to
the substitution antenna via a TX cable. The receiver antenna shall be rotated vertical and horizontal polarization and
moved height from 1m to 4m to find the maximum radiation power. Record the power level of maximum radiation power
from spectrum. So, the Measured substitution value = Ref level of S.G + TX cables loss — Substituted Antenna Gain.
EIRP = “Read Value” + Measured substitution value + 2.15.

Test limit calculation:

Preliminary calculation Final Result

At least 50+10 log (P) =50+10log (5) =56.99 (dB) Limit=P- Preliminary calculation=36.99-56.99=-20 dBm

At least 50+10 log (P) =50+10log (25) =63.98 (dB) Limit=P- Preliminary calculation=43.98-63.98=-20 dBm

At least 50+10 log (P) =50+10log (55) =67.40 (dB) Limit=P- Preliminary calculation=47.40-67.40=-20 dBm
At least 43+10 log (P) =43+10log (5) =49.99 (dB) Limit=P- Preliminary calculation=36.99-49.99=-13 dBm
At least 43+10 log (P) =43+10log (25) =56.98 (dB) Limit=P- Preliminary calculation=43.98-56.98=-13 dBm

At least 43+10 log (P) =43+10log (55) =60.40 (dB) Limit=P- Preliminary calculation=47.40-60.40=-13 dBm

Note:
1. Inthis case, Part 22 (-13 dBm) is less than the limit of Part 90 (-20 dBm), so we do not need to test Part
22, which meets the spurious limits of PART 90+22.
2. The spurious emissions only reflect the highest power level analog modulation as the worst data,
which is recorded in the report.
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Test Mode: Freq. 136.025MHz-55W- Analog | Polarity: Horizontal
40
30
20
10
0
-10
E 20 -
2 3 S P
g . ! oyl
- ;z \’ “I I,!\\Hlllh.
80 » B
- g
90
-100
30M 100M 16
Frequency[Hz]
—— Limit »  Final Test —— Horizontal
Reading o . Angle
Freq. Level Limit Margin Factor x .
NO. [MHZ] [dBm] [dBm] [dBm] [dB] [dB] [°] Polarity
1 408.3000 -69.96 -35.38 -20.00 15.38 34.58 272 Horizontal
2 544.1000 -63.80 -25.92 -20.00 5.92 37.88 122 Horizontal
3 679.9000 -66.09 -26.02 -20.00 6.02 40.07 46 Horizontal
4 816.6700 -66.99 -23.65 -20.00 3.65 43.34 328 Horizontal
5 952.4700 -68.64 -24.56 -20.00 4.56 44.08 206 Horizontal
6 | 1495.8996 -20.80 -24.02 -20.00 4.02 -3.22 65 Horizontal
Test Mode: Freq. 136.025MHz-55W- Analog | Polarity: Vertical
40
30
20
10
0
10
E 20 T v
% 30 ? Pl e ‘
S L T e
80 P -
70 ot NMM//L\W e il
80
90
-100
30M 100M 1G
Frequency[Hz]
— Limit #  Final Test —— Vertical
Reading Aerf ‘ Angle
Freq. Level Limit Margin Factor K .
A [dBm] [dBm] | [dBm] | [dB] [dB] ] PEIENIIS
1 271.5300 -53.18 -23.00 -20.00 3.00 30.18 294 Vertical
2 408.3000 -58.97 -23.86 -20.00 3.86 35.11 60 Vertical
3 544.1000 -62.90 -25.49 -20.00 5.49 37.41 144 Vertical
4 680.8700 -65.45 -25.32 -20.00 5.32 40.13 98 Vertical
5 816.6700 -69.75 -27.22 -20.00 7.22 42.53 313 Vertical
6 952.4700 -67.73 -23.88 -20.00 3.88 43.85 182 Vertical
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Test Mode: \ Freq. 151.850MHz-55W- Analog | Polarity: Horizontal
"
: B1i A AT
5 Ry IQ_JH Lol
70 [ b e bt
-80 B ot
Frequency[Hz]
—— Limit »  Final Test —— Horizontal
Reading o . Angle
Freq. Level Limit Margin Factor x .
NO- I MHz] R [dBm] | [dBm] | [dB] [dB] ] Py
1 303.5400 -56.82 -24.77 -20.00 4.77 32.05 186 Horizontal
2 455.8300 -59.52 -24.03 -20.00 4.03 35.49 360 Horizontal
3 608.1200 -64.39 -24.52 -20.00 4.52 39.87 37 Horizontal
4 759.4400 -66.61 -24.53 -20.00 4.53 42.08 215 Horizontal
5 911.7300 -74.83 -31.64 -20.00 11.64 43.19 206 Horizontal
6 | 1518.2268 -24.13 -27.20 -20.00 7.20 -3.07 56 Horizontal
Test Mode: Freq. 151.850MHz-55W- Analog | Polarity: Vertical
-10
R \ [ -
80 M'"jk. Pot i
i =
Frequency[Hz]
Reading Aerf ‘ Angle
Freq. Level Limit Margin Factor K .
NO- 1 MHz] [dBm] [dBm] | [dBm] | [dB] [dB] ] Polarity
1 303.5400 -54.56 -23.49 -20.00 3.49 31.07 42 Vertical
2 455.8300 -62.13 -26.36 -20.00 6.36 35.77 14 Vertical
3 608.1200 -63.89 -25.04 -20.00 5.04 38.85 286 Vertical
4 759.4400 -66.77 -25.17 -20.00 5.17 41.60 42 Vertical
5 911.7300 -78.70 -35.27 -20.00 15.27 43.43 314 Vertical
6 | 1215.0465 -25.74 -25.47 -20.00 5.47 0.27 333 Vertical
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AGC

Test Mode: \ Freq. 155.025MHz-55W- Analog | Polarity: Horizontal
40
30
20
10
0
-10
E 20 -
% 30 J g 3°
3 40 | Ly
22 A { U |\|H.Hr|w
0 o oo retor
-80 o
90
-100
30M 100M 16 12.75G
Frequency[Hz]
— Limit »  Final Test — Horizontal
Reading Rrf ‘ Angle
Freq. Level Limit Margin Factor s .
NO. [MHZ] [dBm] [dBm] [dBm] [dB] [dB] [°] Polarity
1 310.3300 -57.48 -25.27 -20.00 5.27 32.21 186 Horizontal
2 465.5300 -60.65 -24.98 -20.00 4.98 35.67 318 Horizontal
3 620.7300 -65.14 -25.23 -20.00 5.23 39.91 35 Horizontal
4 774.9600 -67.75 -25.16 -20.00 5.16 42.59 205 Horizontal
5 931.1300 -73.45 -29.83 -20.00 9.83 43.62 205 Horizontal
6 | 1394.8395 -21.99 -25.42 -20.00 5.42 -3.43 64 Horizontal
Test Mode: Freq. 155.025MHz-55W- Analog | Polarity: Vertical
40
30
20
10
0
-10
E 20 -
% I 1 i 3°
3 | -
- 22 | L] |“|lert| [
80 M A
70 - N“‘LM!LW‘_ kst
80
-90
-100
30M 100M 16 12.75G
Frequency[Hz]
— Limit # Final Test —— Vertical
Reading Aerf ‘ Angle
Freq. Level Limit Margin Factor K .
A I [dBm] [dBm] | [dBm] | [dB] [dB] ] PEIENIIS
1 310.3300 -56.16 -24.81 -20.00 4.81 31.35 42 Vertical
2 465.5300 -64.06 -28.15 -20.00 8.15 35.91 14 Vertical
3 620.7300 -70.47 -31.40 -20.00 11.40 39.07 33 Vertical
4 775.9300 -66.22 -24.31 -20.00 4.31 41.91 351 Vertical
5 930.1600 -67.44 -23.82 -20.00 3.82 43.62 351 Vertical
6 1396.0146 -26.10 -24.63 -20.00 4.63 1.47 99 Vertical
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AGC

Test Mode: \ Freq. 161.610MHz-55W- Analog | Polarity: Horizontal
0
Y ILIL lelw "
T R -
:sc NI N
Frequency[Hz]
— Limit #  Final Test —— Horizontal
Reading o . Angle
Freq. Level Limit Margin Factor x .
NO. [MHZ] [dBm] [dBm] [dBm] [dB] [dB] [°] Polarity
1 322.9400 -57.12 -24.60 -20.00 4.60 32.52 360 Horizontal
2 484.9300 -61.18 -25.14 -20.00 5.14 36.04 308 Horizontal
3 646.9200 -72.48 -32.50 -20.00 12.50 39.98 19 Horizontal
4 808.9100 -70.72 -27.34 -20.00 7.34 43.38 326 Horizontal
5 969.9300 -68.59 -24.13 -20.00 413 44.46 47 Horizontal
6 1131.6132 -20.99 -24.97 -20.00 4.97 -3.98 28 Horizontal
Test Mode: Freq. 161.610MHz-55W- Analog | Polarity: Vertical
-10
L RARR
Zg ] 1 et L] L‘W N
70 (A A‘mﬂ/{\-’w b
-80
Frequency[Hz]
Reading Aerf ‘ Angle
Freq. Level Limit Margin Factor K .
NO- | MKz [dBm] [dBm] | [dBm] | [dB] [dB] ] PEIENIIS
1 322.9400 -55.48 -23.62 -20.00 3.62 31.86 41 Vertical
2 484.9300 -65.09 -28.91 -20.00 8.91 36.18 0 Vertical
3 646.9200 -72.82 -33.28 -20.00 13.28 39.54 117 Vertical
4 808.9100 -70.09 -27.64 -20.00 7.64 42.45 313 Vertical
5 969.9300 -69.62 -25.60 -20.00 5.60 44.02 182 Vertical
6 | 1131.6132 -21.95 -22.24 -20.00 2.24 -0.29 0 Vertical

Any report having not been signed by authorized approver, or having been altered without authorization, or having not been stamped by !
Stamp” is deemed to be invalid. Copying or excerpting portion of, or altering the content of the report is not permitted without the writte &honzahon of AG@. he 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 15d gafte
Further enquiry of validity or verification of the test report should be addressed to AGC by agc@agc-cert.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@agc—cert.com  Web: http://cn.agc-cert.com/




AGC

Report No.: AGC02931200702FE10
Page 36 of 76

Test Mode: \ Freq. 173.975MHz-55W- Analog | Polarity: Horizontal
40
30
20
10
0
-10
E 20 -
% 30 1 ki I
Y * LUl ;
80 [l —
0 o Lo f .M'M =
-80
90
-100
30M 100M 16 12.75G
Frequency[Hz]
— Limit »  Final Test — Horizontal
Reading Rrf ‘ Angle
Freq. Level Limit Margin Factor s .
NO. [MHZ] [dBm] [dBm] [dBm] [dB] [dB] [°] Polarity
1 348.1600 -62.88 -29.74 -20.00 9.74 33.14 129 Horizontal
2 521.7900 -79.39 -42.29 -20.00 22.29 37.10 73 Horizontal
3 696.3900 -68.85 -28.74 -20.00 8.74 40.11 45 Horizontal
4 870.0200 -67.66 -24.58 -20.00 4.58 43.08 324 Horizontal
5 | 1217.3967 -24.03 -27.83 -20.00 7.83 -3.80 26 Horizontal
6 1392.4892 -20.75 -24.19 -20.00 4.19 -3.44 63 Horizontal
Test Mode: Freq. 173.975MHz-55W- Analog | Polarity: Vertical
40
30
20
10
0
-10
E 20 T 5
% -30 2 MR thi -
) 1 |
- t [l L
Z(; N N __J‘u‘-h. | | L]
70 - AL, M\‘%JW e
80
-90
-100
30M 100M 16 12.75G
Frequency[Hz]
— Limit # Final Test —— Vertical
Reading Aerf ‘ Angle
Freq. Level Limit Margin Factor K .
A I [dBm] [dBm] | [dBm] | [dB] [dB] ] PEIENIIS
1 348.1600 -57.13 -24.24 -20.00 4.24 32.89 41 Vertical
2 521.7900 -65.60 -28.70 -20.00 8.70 36.90 136 Vertical
3 696.3900 -72.09 -31.68 -20.00 11.68 40.41 60 Vertical
4 870.0200 -70.03 -27.00 -20.00 7.00 43.03 323 Vertical
5 1218.5719 -27.68 -27.39 -20.00 7.39 0.29 126 Vertical
6 1392.4892 -24.62 -23.17 -20.00 3.17 1.45 98 Vertical
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8.5 EMISSION MASK PLOT

The detailed procedure employed for Emission Mask measurements are specified as following:

-Connect the equipment as illustrated.

-Spectrum set as follow:

1. Centre frequency = fundamental frequency, Span=50kHz for 12.5kHz and 25kHz channel spacing,
RBW=100Hz, VBW=300Hz for 12.5kHz, RBW=300Hz, VBW=1000Hz for 25kHz, Sweep = auto,
Detector function = peak, Trace = max hold

2. Key the transmitter, and set the level of the unmodulated carrier to a fullscale reference line. This is the 0dB
reference for the measurement.

3. Modulate the transmitter with a 2500 Hz sine wave at an input level 16 dB greater than that necessary to produce
50% of rated system deviation (Rated system deviation is 2.5 kHz for 12.5kHz channel spacing).
The input level shall be established at the frequency of maximum response of the audio modulating circuit.

4. Transmitters employing digital modulation techniques that bypass the limiter and the audio low-pass filter shall be
modulated as specified by the manufacturer.

5. Measure and record the results in the test report.

u I'l u n @ nu an
e e L L [
RF SR Boood
Communication L G .
[ ] -
Test set : oo B L Audio output
o= = eaun Lga B
Transmitter
Under Test
Dummy
Spectrum Microphone
Analyzer
EUT
Power divider
(o)
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Test plot as follows:
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Emission Mask D@136.025MHz-5W-FM

Agilent Spectrum Analyzer - Swept SA
o ©
Avg Type: Log-Pr
rClose T Trig: Free Run
IFGain:Aut | BAtten: 20 dB

Ref Offset 28.4 dB
Ref 32.00 dBm

Center 136.02500 MHz
#Res BW 100 Hz

Span 50.00 kHz
.00 ms (30000 pts)

Frequency

Auto Tune|

Emission Mask D@151.850MHz-5W-FM

Agilent Spectrum Analyzer - Swept SA
" c

Center Freq 151.850000 MHz Avg Type: Log-Pur Frequency

Trig: Free Run

Ref Offset 28.4 dB
Ref 38.00 dBm

Center 151.85000 MHz
#Res BW 100 Hz

Span 50.00 kHz
Sweep (FFT) ~22.00 ms (30000 pts)

Agilent Spectrum Analyzer - Swept SA
L

‘Center Freq 155.025000 MHz ; Avg Type: Log-Pur
) PNO: Close Trig: Free Run

IFGain:Auto #Arten: 20 dB
Ref Offset 28.4 dB
Ref 38.00 dBm

I

I_! 3\"”?‘,‘

"

Center 155.02500 MHz
#Res BW 100 Hz

Span 50.00 kHz

#VBW 300 Hz Sweep (FFT) ~22.00 ms (30000 pts)

Frequency

Agilent Spectrum Analyzer - Swept SA
" c

‘Center Freq 161.610000 MHz
e Sainchoe

Trig: Free Run
#Atten: 20 4B

Ref Offset 28.4 dB
Ref 38.00 dBm

Pass

Center 161.61000 MHz
#Res BW 100 Hz

Span 50.00 kHz
Sweep (FFT) ~22.00 ms (30000 pts)

Avg Type: Log-Par
rClose T Trig: Free Run
IFGain:Aut | BAtten: 20 dB

Ref Offset 28.4 dB
Ref 32.00 dBm

Center 173.97500 MHz
#Res BW 100 Hz

Span 50.00 kHz
.00 ms (30000 pts)

Frequency

Auto Tune|

Emission Mask D@136.025MHz-25W-FM

Avg Type: Log-Pur Frequency

Trig: Free Run

Ref Offset 28.4 dB
Ref 46.00 dBm

Span 50.00 kHz
Sweep (FFT) ~20.20 ms (30000 pts)

Center 136.02500 MHz

#Res BW 100 Hz #VBW 300 Hz
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Emission Mask D@151.850MHz-25W-FM

Agilent Spectrum Analyzer - Swept SA
T

Avg Type: Log-Pr
Trig: Free Run
#Atten: 30 4B

Ref Offset 28.4 dB
Ref 46.00 dBm

Center 151.85000 MHz
#Res BW 100 Hz

Span 50.00 kHz
.00 ms (30000 pts)

Frequency

Auto Tune|

Emission Mask D@155.025MHz-25W-FM

Agilent Spectrum Analyzer - Swept SA
" c

Center Freq 155.025000 MHz Avg Type: Log-Pur Frequency

Trig: Free Run
#Atten: 30 dB

Ref Offset 28.4 dB
Ref 46.00 dBm

Center 155.02500 MHz
#Res BW 100 Hz

Span 50.00 kHz
Sweep (FFT) ~22.00 ms (30000 pts)

Agilent Spectrum Analyzer - Swept SA
L

‘Center Freq 161.610000 MHz ; Avg Type: Log-Pur

) PNO: Close Trig: Free Run
IFGain:Auto #Arten: 30 dB

Ref Offset 28.4 dB

Ref 46.00 dBm

Center 161.61000 MHz
#Res BW 100 Hz

Span 50.00 kHz

#VBW 300 Hz Sweep (FFT) ~22.00 ms (30000 pts)

Agilent Spectrum Analyzer - Swopt SA

o

Center Freq 173.975000 MHz
PR

Ot T Trig: Free Run
WFGain:Aut | #Atten: 30 dB
Ref Offset 28.4 dB

Ref 46.00 dBm

Pass

Center 173.97500 MHz
#Res BW 100 Hz

Span 50.00 kHz
Sweep (FFT) ~22.00 ms (30000 pts)

Closo (o Trig: Free Run
IFGain:Autn | #Atten: 32 dB

Ref Offset 28.4 dB
Ref 49.00 dBm

Center 136.02500 MHz
#Res BW 100 Hz

Span 50.00 kHz
.00 ms (30000 pts)

Emission Mask D@151.850MHz-55W-FM

Avg Type: Log-Pur Frequency

Trig: Free Run

Ref Offset 28.4 dB
Ref 49.00 dBm

I‘--I| {
. \'H'

Center 151.85000 MHz
#Res BW 100 Hz

Span 50.00 kHz

#VBW 300 Hz Sweep (FFT) ~22.00 ms (30000 pts)
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