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10.5.5.3.1.1.4.
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10.5.5.3.1.1.5. 25kHz Analog FM mode
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10.6. Mean power and amplifier/booster gain

KDB 935210 D05 clause 4.5
FCC PART 90.219 (e)(1)

KDB 935210 DOS5 clause 4.5

Test requirement:

Test Method:

10.6.1. Requirements

Page 990f 219

According to KDB 935210 D05 clause 4.5, the mean input and output power and the amplifier gain was

measured by adjusting the internal gain control of the EUT to the maximum gain for which equipment

certification is sought. Any EUT attenuation settings were set to their minimum value.

Input power levels (Downlink and Uplink) were set to maximum input ratings while confirming that the

device is not capable of operating in saturation (Non-linear mode) at the rated input levels, including during the

performance of the input/output power measurements.

FCC PART 90.219 (e)(1) requirement:

(e) Device Specifications. In addition to the general rules for equipment certification
in §90.203(a)(2) and part 2, subpart J of this chapter, a signal booster must also meet the
rules in this paragraph.

(1) The output power capability of a signal booster must be designed for
deployments providing a radiated power not exceeding 5 Watts ERP for each
retransmitted channel.

10.6.2. Test configuration

analyzer

Cable X
e

Signal F Cable
Generator
MT/DL IN ®P‘
MT/DL OUT i
ULIN @Fl =
|
uLOUT®@ Fl -5
N ® FK— T -
out @P—fl—
Master :
Unit(mu) |
|
|
|
Spectrum *

ULINOD|O- —
—— O DuL Fiber optic
@PL”O—E iber optic
port
—»=0| ®DL
MT/DL OUT
Optical
Expansion ]
Unit(FOu) Remote Unit
(RU)

Figure 10.6-2 MU, FOU and RU system test connection diagram



Report No.: E20211115129001-7 Page 1000f 219

10.6.3. Test procedures

a)
b)
c)
d)

e)
f)

)

h)
i)
1)

Connect a signal generator to the input of the EUT.

Configure to generate the AWGN (broadband) test signal.

The frequency of the signal generator shall be set to the frequency fo as determined from 3.3.
Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation
A8 Necessary.

Set the signal generator output power to a level that produces an EUT output level that is just below
the AGC threshold (see 3.2), but not more than 0.5 dB below.

Measure and record the output power of the EUT; use 3.5.3 or 3.5.4 for power measurement.
Remove the EUT from the measurement setup. Using the same signal generator settings, repeat the
power measurement at the signal generator port, which was used as the input signal to the EUT, and
record as the input power. EUT gain may be calculated as described in 3.5.5.

Repeat steps f) and g) with input signal amplitude set to 3 dB above the AGC threshold level.
Repeat steps e) to h) with the narrowband test signal.

Repeat steps e) to 1) for all frequency bands authorized for use by the EUT.
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10.6.4. Test results
Test Date (yy-mm-dd): 2021-11-27~11-29
Normal condition: Temp: 27.6~27.9°C, Humid:38~42%, Atmospheric Pressure:101kpa
Supply Voltage: DC -48V and AC 110V, 50Hz

10.6.4.1.DC supply mode
10.6.4.1.1. Mean power and gain
10.6.4.1.1.1. System test

. Output
: Freq. Slgoovlvlgr)m Cakl)?ep lIldtoss IZ)ev?l;r ?\lﬁgﬁt Cable nggel:rt Ogtvff)eurt Gain
Test link (MHz) p p Loss P p (dB)
(dBm) (dB) (dBm) (dB) (dB) (dBm) (W)
Down 450.00313 -67.7 1.1 1.4 30 0.8 322 1.66 101.0
Down® 450.00313 -64.7 1.1 1.4 30 0.8 322 1.66 98.0
Down'" 479.0 -69.0 1.1 4.1 30 0.8 34.9 3.09 105.0
Down® 479.0 -66.0 1.1 4.1 30 0.8 34.9 3.09 102.0
Down 508.99688 -67.5 1.1 3.5 30 0.8 343 2.69 102.9
Down® 508.99688 -64.5 1.1 3.5 30 0.8 343 2.69 99.9

NOTE 1: ¥ Level is 0.5 dB below AGC threshold; @ Level is 3dB above AGC threshold.
NOTE 2: The modulation mode with the largest output power is selected as a typical representative to record the
data, the downlink/uplink modulation mode is 6.25kHz Analog FM mode.

10.6.4.1.2. ERP Calculations
10.6.4.1.2.1. System test

EUT Max. .
Freq. Max. Ant Duty Cycle ERP ERPLimit
Test link output power . . o AGC Mode
(MHz) (dBm) Gain(dBi) (%) W) W)
450.00313 322 0 100 1.66 5 -0.5dB Below
450.00313 322 0 100 1.66 5 +3.0dB above
479.0 349 0 100 3.09 5 -0.5dB Below
Down
479.0 349 0 100 3.09 5 +3.0dB above
508.99688 343 0 100 2.69 5 -0.5dB Below
508.99688 343 0 100 2.69 5 +3.0dB above

NOTE: The maximum external antenna gain is 0dbi by manufacturer declares.
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10.6.4.2. AC supply mode
10.6.4.2.1. Mean power and gain
10.6.4.2.1.1. System test

Sig output Input Peak Output Output Output Output .

Freq. Cable Gain

Test link (MHz) power Cable Loss power Atten Loss power power (dB)
(dBm) (dB) (dBm) (dB) (dB) (dBm) (W)

Down" | 450.00313 67.4 1.1 1.7 30 0.8 32.5 1.78 101.0
Down® 450.00313 -64.4 1.1 1.6 30 0.8 324 1.74 97.9
Down'" 479.0 -69.4 1.1 4.1 30 0.8 34.9 3.09 105.4
Down®® 479.0 -66.4 1.1 4.1 30 0.8 34.9 3.09 102.4
Down 508.99688 -67.4 1.1 3.7 30 0.8 34.5 2.82 103.0
Down® 508.99688 -64.4 1.1 3.7 30 0.8 34.5 2.82 100.0

NOTE 1: ) Level is 0.5 dB below AGC threshold; ® Level is 3dB above AGC threshold.
NOTE 2: The modulation mode with the largest output power is selected as a typical representative to record the
data, the downlink/uplink modulation mode is 6.25kHz Analog FM mode.

10.6.4.2.2. ERP Calculations
10.6.4.2.2.1. System test

EUT Max. -
Freq. Max. Ant Duty Cycle ERP ERPLimit
Test link output power : : 0 AGC Mode
(MHz) (dBm) Gain(dBi) (%) W) W)
450.00313 325 0 100 1.78 5 -0.5dB Below
450.00313 324 0 100 1.74 5 +3.0dB above
479.0 349 0 100 3.09 5 -0.5dB Below
Down
479.0 349 0 100 3.09 5 +3.0dB above
508.99688 34.5 0 100 2.82 5 -0.5dB Below
508.99688 34.5 0 100 2.82 5 +3.0dB above

NOTE: The maximum external antenna gain is 0dBi by manufacturer declares.




Report No.: E20211115129001-7 Page 1030f 219

10.7. Noise figure

FCC PART 90.219 (e)(2)
Test Method: KDB 935210 D05/4.6

10.7.1. Requirements

According to FCC PART 90§90.219 (e) (2) requirement, the noise figure limit of a signal booster must is
given in table 10.7-1.

Table 10.7-1 Noise figure limits

frequency range(MHz) Max. Noise figure limit(dB)

450~512 9

10.7.2. Test configuration

Cable Cable
_________________________ A
|
|
MT/DLIN Dy qg— |
|
SN Series Noise MT/DLOUTZIA ULIN(D|Oe — !
Source . .
wingh Calhh’-—-q UL Fiber optic
I @P ports ) s @fiberoptic
b uLouT@f-—| | Fiber optic port
N Opet-! ®nt —
' MT/DL OUT
Noise meter ouT ® J—)I\me Optical
Expansion -
Master Unit(Fou) Remote Unit
Unit(Mu) (RU)

* Cable

Figure 10.7-1 MU, FOU and RU system test diagram
NOTE: The green dotted line is the instrument calibration path.

10.7.3. Test procedures

(1)  Connect the device as illustrated Figure, when the output power is over the maximum value of the Noise
meter, add the attenuator to avoid destroying;

(2)  Set the EUT operating band and maximum gain;

(3)  Set the relevant parameters for 400MHz of device and connect the dotted line to calibrate;

(4)  After calibrating, according to the solid line connecting and testing Noise figure and record data;

(5) Repeat RF Low, middle and high frequency to be tested and Repeat steps (2) to (4);
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10.7.4. Test results
Test Date (yy-mm-dd): 2021-11-25

Normal condition:

Page 1040f 219

Temp: 27.3°C, Humid: 36%, Atmospheric Pressure:101kpa

Supply Voltage: DC -48V
10.7.4.1.System test
: Test frequency Max. Limit Noise figure Margin
Test link Result
(MHz) (dB) data(dB) (dB)
Low frequency range 1.96 7.04 PASS
Downlink Middle frequency range 9 1.97 7.03 PASS
High frequency range 2.59 6.41 PASS

NOTE 1: Margin= specification limit - Noise figure data.
NOTE 2: The widest frequency range is 10MHz.
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10.7.5. Test screenshot
10.7.5.1.System test
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10.8. Out-of-band/out-of-block emissions

Test requirement: KDB 935210 D05 clause 4.7.2
FCC PART 2.1051
FCC PART 90.219 (d)(6)(i)
FCC PART 90.219 (¢)(3)

Test Method: KDB 935210 D05/4.7.1 and 4.7.2

10.8.1. Requirements
The EUT shall comply with sections 4.7.2 of KDB 935210 DOS5.

Refer to the applicable rule part(s) for specified limits on unwanted (out-of-band/out-of-block and
spurious) emissions (e.g., Section 90.210).

Spurious emissions shall be measured using a single test signal sequentially tuned to the low, middle, and
high channels or frequencies within each authorized frequency band of operation.

Intermodulation products shall be measured using two CW signals with all available channel spacings
(e.g., 12.5 kHz and 6.25 kHz) with the center between these channels being equal to the center frequency
fo as determined from 4.3.

NOTE—Intermodulation-product spurious emission measurements are not required for single-channel
boosters that cannot accommeodate two simultaneous signals within the passband.

For a multi-channel enhancer, any intermodulation product level must be attenuated, relative to P, by at
least:43+10*log)o P is less stringent than 70dB, that limit was used.

Spurious emissions shall be measured using a single test signal sequentially tuned to the low, middle, and
high channels or frequencies within each authorized frequency band of operation.

Out-of-band/out-of-block emissions (including intermodulation products) shall be measured under each of
the following two stimulus conditions:

a) two adjacent test signals sequentially tuned to the lower and upper frequency band/block edges;
b) a single test signal, sequentially tuned to the lowest and highest frequencies or channels within the
frequency band/block under examination.

NOTE—Single-channel boosters that cannot accommodate two simultaneous signals within the passband
may be excluded from the test stipulated in step a).
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10.8.2. Test configuration

Signal
Generator 1 E'_|_’
Combiner [ Cable e :
I |
signal :
Generator 2
MT/DL IN (@) P < |
|
MT/DLOUT@P TG P
uiNgf Cable— —. g Qut Fiber optic
| © port @iberoptic
ULOUT@P_ a0 Fiber optic port
DL
N © o
MT/DL OUT
ouT ® Cable Optical
Expansion :
Master Unit(Fou) Remote Unit
Unit(Mu) (RU)

+EL

Cable

Spectrum Cabl .
P 2° [JAttenuation
analyzer

Figure 10.8-1 MU, FOU and RU system test connection diagram

10.8.3. Test procedures

a) Connect a signal generator to the input of the EUT.

If the signal generator is not capable of producing two independent modulated carriers
simultaneously, then two discrete signal generators can be connected, with an approprate combining
network to support the two-signal test.

b) Configure the two signal generators to produce CW on frequencies spaced consistent with 4.7.1, with
amplitude levels set to just below the AGC threshold (see 4.2). Set the signal generator amplitudes so
that the power from each into the EUT is equivalent.

c¢) Connect a spectrum analyzer to the EUT output.

d) Set the span to 100 kHz.

e) Set RBW =300 Hz with VBW =3 x RBW.

f) Set the detector to power averaging (rms).

o) Place a marker on highest intermodulation product amplitude.

h) Capture the plot for inclusion in the test report.

1) Repeat steps c) to h) with the composite input power level set to 3 dB above the AGC threshold.

1) Repeat steps b) to 1) for all operational bands.

Any frequency outside the authorized bandwidth was attenuated by at least 43+10*log(P)dB. This corresponds
to an absolute level of -13dBm (Pgpm)-( 43+10*log(Pw))).
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10.8.4. Test results

Test Date (yy-mm-dd):

Normal condition:

Supply Voltage:

2021-11-26

Page 1090f 219

Temp: 27.7°C, Humid:39%, Atmospheric Pressure:101kpa

DC -48V

10.8.4.1.System test

10.8.4.1.1.

Downlink transmit mode

Test frequency

Intermodulaiton
product Limit
(dBm)

Max.
intermodulation
product (dBm)

Margin
(dB) Result

(1) With the ALC threshold level

Low frequency:
f1:450.00313MHz
2:450.00938MHz

-13

-18.3

53 PASS

Channel
Bandwidth:
6.25kHz

Mid frequency:
f1:479.0MHz
2:479.00625MHz

-16.4

34 PASS

High frequency:
1:508.99063MHz
2:508.99688MHz

-13

-15.3

23 PASS

Low frequency:
f1:450.00625MHz
2:450.01875MHz

-13

-19.0

6.0 PASS

Channel
Bandwidth:
12.5kHz

Mid frequency:
f1:479.0MHz
2:479.0125MHz

-13

-15.9

2.9 PASS

High frequency:
1:508.98125MHz
2:508.99375MHz

-13

-17.1

4.1 PASS

Low frequency:
f1:450.0125MHz
£2:450.0375MHz

-13

-17.9

4.9 PASS

Channel
Bandwidth:
25kHz

Mid frequency:
1:479.0MHz
2:479.025MHz

-13

-15.9

29 PASS

High frequency:
1:508.9625MHz
2:508.9875MHz

-13

-15.4

24 PASS

(2) With the input signal amplitude set 3 dB above the AGC threshold

Low frequency:
£1:450.00313MHz
2:450.00938MHz

-13

-18.1

5.1 PASS

Channel
Bandwidth:
6.25kHz

Mid frequency:
f1:479.0MHz
2:479.00625MHz

-13

-16.4

34 PASS

High frequency:
£1:508.99063MHz
2:508.99688MHz

-13

-15.4

2.4 PASS

Channel

Low frequency:
f1:450.00625MHz
2:450.01875MHz

-13

-18.6

5.6 PASS

Bandwidth:
12.5kHz

Mid frequency:
f1:479.0MHz
2:479.0125MHz

-13

-15.8

2.8 PASS

High frequency:

-13

-16.0

3.0 PASS




Report No.: E20211115129001-7

Page 1100f 219

f1:508.98125MHz
2:508.99375MHz

PASS

Low frequency:
£1:450.0125MHz 13

-17.7

4.7

2:450.0375MHz
Mid frequency:

Channel
f1:479.0MHz 13

Bandwidth:

-15.8

2.8

PASS

2:479.025MHz
High frequency:
f1:508.9625MHz 13
2:508.9875MHz

25kHz

-15.9

2.9

PASS

NOTE 1: Intermodulation products select the worst data record.

NOTE 2: Margin= specification limit -Maximum mark level.
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10.8.5. Test screenshot
10.8.5.1.System test

10.8.5.1.1. Downlink transmit mode

10.8.5.1.1.1. Channel Bandwidth:6.25kHz

agilerst Ypprtrmm dnabgrer - TOH

Center Freq 450.006260 MHz

-
W Galal ow

_Ref 40.00 dBm__

Center 450 MHz
Res BW 300 Hz

Canter Freq: 450.000260 MHs

Ay gitiakd> 10r50
Ext Gaan! -J0.80 &8

©pan 50 kHz
Sweep 327.2 ms
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Agilent Spechium Analyrer - TOH

.l'.‘.l.en!l.fr Frag 450 l.llJl:TZI.i!.! MHz

IFGaln:low

Cantar Freq 450,006260 MHz
AvglHold: B0
Ext Gain: -20.60 dB

Rel 40.00 dBm

Span 50 kHz
Sweep J27.2ms

8312 dEm

-48.01 dBc

Low Frequency and With the input signal amplitude set 3 dB above the ALC threshold
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Agilent Spechium Analyrer - TOH

.l'.‘.l.en!l.fr Freg 479003130 MHz

IFGaln:low

B K00 A4 P 6, L
Canvar Fraq 470.003 730 MHz
v Trig: Fres Run AvglHald: 810

#Amaen: 40 4B Ext Gain: -20.80 dB

Rel 40.00 dBm

Center 479 MHz
Res BW 300 Hz

Span 50 kHz
Sweep J27.2ms
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Agilent Spechium Analyrer - TOH

.l'.‘.l.en!l.fr Frog 479003130 MHz

IFGaln:low

Ed 030,02 PREGrY I8, 071
Cantar Fraq 470,009 120 MHz
v Trig: Free Run AvglHold: B0

#Amen: 40 4B Ext Gain: -20.60 dB

Rel 40.00 dBm

Center 479 MHz
Res BW 300 Hz

Span 50 kHz
Sweep J27.2ms

55,65 dBm

-48.18 dBec

Mid Frequency and With the input signal amplitude set 3 dB above the ALC threshold



Report No.: E20211115129001-7 Page 1130f 219

Agilent Spechium Analyrer - TOH
1 - C EX 003083 9 Py 26, ST
Center Freq 508.993750 MHz Cantar Fraq G00.999760 MHz2
=] Trig: Fres Run AvglHald: 810
EGaln:Low #Amaen: 40 4B Ext Gain: -20.80 dB

Rel 40.00 dBm

Center 509 MHz Span 50 kHz
Res BW 300 Hz VEW 1kHz Bweep JZT.2ms

£4.25 dBm

-46.63 dBc

ATATUES

Agilent Spechium Analyrer - TOH
L . . B 0023 78 PRy 8, T L
Center Freq 508.993750 MHz Cantar Frag: 508993760 MHz
= Trig: Fres Run AvglHald: 810
1B Galn:L ow FAten: 40 4B Ext Gain: -20.00 48

Rel 40.00 dBm

Center 509 MHz Span 50 kHz
Res BW 300 Hz Bweep JZT.2ms

54,20 dBm
<16 85 dBc

High Frequency and With the input signal amplitude set 3 dB above the ALC threshold
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10.8.5.1.1.2. Channel Bandwidth:12.5kHz

Agilent Spechium Analyrer - TOH

.El_:n!l_rr Freg 450012500 MHz: Canter Fragq 450012600 MHz
=] Trig: Fres Run AvglHald: 510
EGaln:Low #Amaen: 40 4B Ext Gain: -20.80 dB

3P Py 26, JLTL

Rel 40.00 dBm
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Agilent Spechium Analyrer - TOH

.El_:n! er Freg 450012500 MHz: Canter Fragq 450012600 MHz
=t Trig: Free Run AvglHold: S0
1F Galn:L ow #Amen: 40 4B Ext Gain: -20.60 dB

340 07 PR ey 26, L

Rel 40.00 dBm

TOI 5281 dBm

-47.86 dBc

Sweep 1.054 5

Low Frequency and With the input signal amplitude set 3 dB above the ALC threshold
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Agilent Spechium Analyrer - TOH

Center Freq 479006250 MHz Canuir Fraq 470.006250 MHz
. . =] Trig: Fres Run AvglHald: 310
EGaln:Low #Amaen: 40 4B Ext Gain: -20.80 dB

Rel 40.00 dBm

Sweep 1.054 5

55,03 dBm

-48.10 dBe

ATATUES

Agilent Spechium Analyrer - TOH

1 - C X 10340 L P 26, J0TL
Cenler Freg 479006250 MH: Cantar Fraq 47T0.006250 MHz

. . = Trig: Fres Run AvglHald: 410

1F Galn:L ow #AmEn: 40 4B Ext Gain: -20.00 dB

Rel 40.00 dBm

enter 479 MHz Span 100 kHz
Res BW 300 Hz Sweep 1.054 5

TOI  B58T dBm

-47 80 dBc

s i Aignment Compleled

Mid Frequency and With the input signal amplitude set 3 dB above the ALC threshold
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Bgibent Sgctium Anabyeer - TDI
- & - L 34T O PR G I, JLTL
Canter Freg 508987500 MHz Canvar Fraq B8 967500 MHz2

- v Trig: Fres Run AvglHald: 410

Foalnlow — #Amen: 40 48 Ext Gain: 30,00 48

Rel 40.00 dBm

.I.. r*l .:I|..I|"'_ |

Center 509 MHz
Res BW 300 Hz Sweep 1.054 5

£5.08 dBm

-48.48 dBc

ATATUES

Agilent Spechium Analyrer - TOH

1 - C E 43 0 PRy 26, JLTL
Cenler Freg 208987500 MHzx Canvar Fraq 500.907600 MHz

- = Trig: Fres Run AvglHald: 410

1B Galn:L ow FAten: 40 4B Ext Gain: -20.00 48

Rel 40.00 dBm

Center 509 MHz Span 100 kHz
Res BW 300 Hz Sweep 1.054 5

54,57 dBm

-47.72 dBc

High Frequency and With the input signal amplitude set 3 dB above the ALC threshold
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10.8.5.1.1.3. Channel Bandwidth: 25kHz

Agilent Spechium Analyrer - TOH

.I':l_:nh_rr Freq 450.025000 MHz Cantar Freq 450,025000 MHz
) Trig: Free Run
EGaln:Low #Amaen: 40 4B Ext Gain: -20.80 dB

70 22 PR ey 26, L

Rel 40.00 dBm

TOI 5261 dBm

-47.26 dBc

Sweep 21095
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Agilent Spechium Analyrer - TOH

.El_erﬂ er Freg 450025000 MHz Cantar Freq 450,025000 MHz
- Trig: Fres Run
1F Galn:L ow #Amen: 40 4B Ext Gain: -20.60 dB

70 PR ey 26, L

Rel 40.00 dBm

1 — Ll
li-r' __r'j{ Il|}.|r5'r‘|11ﬁi‘|1.'i' I|,|J|}|| |r.r |1i".|r|1‘r1 Wl *‘ I'j

Center 450 MHz
Res BW 300 Hz VBW 1KHz
F i mp pibsce Tl

52.48 dBm
-7 65 dBc

Span 200 kHz
Sweep 21095

Low Frequency and With the input signal amplitude set 3 dB above the ALC threshold
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Agilent Spechium Analyrer - TOH
- 2 : E K32 M Py 6, LT
Center Freg 479.012500 MHz Cantar Fraq 470.012500 MHz
ems Trig: Fres Run
EGaln:Low #Amaen: 40 4B Ext Gain: -20.80 dB

Rel 40.00 dBm

|
i e

Sweep 21095

T BE.05dEm

-

4 | -48.34 dBc

ATATUES

Agilent Spechium Analyrer - TOH

.Cl:rﬂ ar Freg 479.012500 MHz Cantar Fraq 470.012500 MHz
ems Trig: Fres Run
1B Galn:L ow FAten: 40 4B Ext Gain: -20.00 48

Rel 40.00 dBm

|

TS ST TR LA b TS e
[ITLllil 'ilJllI h“r“" | |'r' I | \ I.I_:h_l 4_‘ l[‘l"

Center 479 MHz Span 200 kHz
Res BW 300 Hz ! i Sweep 21095

Mid Frequency and With the input signal amplitude set 3 dB above the ALC threshold
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Agilent Spechium Analyrer - TOH

.El_:rﬂl_rr Freg S508.975000 MHz Canter Fragq B08 976000 MHz
) Trig: Free Run
EGaln:Low #Amaen: 40 4B Ext Gain: -20.80 dB

Rel 40.00 dBm

Max Hold

Sweep 21095

T 54,13 dBm

4 | -A7.08 dBc

=tat ATATLES

High Frequency and With the ALC threshold level

Mgilend St Anabyrer - TOI
- Lis - Lo 1354 0 PR S I JLT L
Center Freq S08.975000 MHz Cantar Fraq B00.9TE000 MHz2

- Trig: Fres Run
IEGaln:low FAT: 40 4B Ext Gain -20,60 48

Rel 40.00 dBm

]
| I Max Hold

b !
¥ Flg & 5 1.,
' Py LT 'H.i"'-T."l'*," Trldors

i [ ; *_Jﬁ. |1’_ 1"‘I

Span 200 kHz
Sweep 21095

TOl 64,37 dBm

4 | -A7.28 dBc

High Frequency and With the input signal amplitude set 3 dB above the ALC threshold
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10.9. Conducted spurious emissions

Test requirement: KDB 935210 D05 clause 4.7.3
FCC PART 2.1051
FCC PART 90.219 (e)(3)
Test Method: KDB 935210 D05/4.7.3
10.9.1. Limit

The EUT shall comply with sections 4.7.3 of KDB 935210 DOS5.

Refer to the applicable rule part(s) for specified limits on unwanted (out-of-band/out-of-block and
spurious) emissions (e.g., Section 90.210).

Spurious emissions shall be measured using a single test signal sequentially tuned to the low, middle, and
high channels or frequencies within each authorized frequency band of operation.

Intermodulation products shall be measured using two CW signals with all available channel spacings
(e.g., 12.5 kHz and 6.25 kHz) with the center between these channels being equal to the center frequency
fo as determined from 4.3.

NOTE—Intermodulation-product spurious emission measurements are not required for single-channel
boosters that cannot accommeodate two simultaneous signals within the passband.
For a multi-channel enhancer, any intermodulation product level must be attenuated, relative to P, by at
least:43+10*logo P is less stringent than 70dB, that limit was used.

Spurious emissions shall be measured using a single test signal sequentially tuned to the low, middle, and
high channels or frequencies within each authorized frequency band of operation.

QOut-of-band/out-of-block emissions (including intermodulation products) shall be measured under each of
the following two stimulus conditions:

a) two adjacent test signals sequentially tuned to the lower and upper frequency band/block edges;
b) asingle test signal, sequentially tuned to the lowest and highest frequencies or channels within the
frequency band/block under examination.

NOTE—Single-channel boosters that cannot accommodate two simultaneous signals within the passband
may be excluded from the test stipulated in step a).
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10.9.2. Test configuration

Signal F Cable 00000 _ o ______
Generator |
|
MT/DL IN D FK— |
|
MT/DLOUT@1|:| ULIN (DO — 4
ULIN@FI [———0gQouL Fiber optic
| ®F port (0 0 @iberoptic
uLoutT®@ — —i I port
| —»=0O]®DL
IN FI<— - Qf————o
® T MT/DL OUT
out @FI | Optical
Expansion )
Master Unit(FOU) Remote Unit
Unit(Mu) (RU)

Spect Cable +

analyzer

Figure 10.9-1 MU, FOU and RU system test connection diagram

10.9.3. Test procedures

a)
b)
c)
d)
€)
f)
g)
h)
1)
i)

k)

1)

Connect a signal generator to the input of the EUT.

Configure the signal generator to produce a CW signal.

Set the frequency of the CW signal to the center channel of the EUT passband.

Set the output power level so that the resultant signal is just below the AGC threshold (see 4.2).
Connect a spectrum analyzer to the output of the EUT, using appropriate attenuation as necessary.
Set the RBW = 100 kHz. (i.e., for 30 MHz to | GHz PLMRS and/or PSES booster devices)

Set the VBW =3 x RBW.

Set the Sweep time = auto-couple.

Set the detector to PEAK.

Set the spectrum analyzer start frequency to 30 MHz (or the lowest radio frequency signal generated
in the EUT, without going below 9 kHz if the EUT has additional internal clock frequencies), and the
stop frequency to 10 x the highest allowable frequency of the EUT passband.

Select MAX HOLD, and use the marker peak function to find the highest emission(s) outside the
passband. {This could be either at a frequency lesser or greater than the passband frequencies.)
Capture a plot for inclusion in the test report.

Any frequency outside the authorized bandwidth was attenuated by at least 43+10*log(P)dB. This corresponds
to an absolute level of -13dBm (P(gpm)-( 43+10*log(Pw))).
NOTE:Select the widest carrier 12.5kHz as the test reference.
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10.9.4. Test results

Test Date (yy-mm-dd):

Normal condition:

Supply Voltage:

2021-11-26~11-29
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Temp: 26.9~27.7°C, Humid:39~43%, Atmospheric Pressure:101kpa
DC -48V and AC 110V, 50Hz

10.9.4.1.Power supply mode: DC -48V
10.9.4.1.1. System test

Ma‘x. RBW Max. Spurious Marginl *
Frequency range Spurious mark Level Result
I (kHz) (dB)
Limit(dBm) (dBm)
(1) Downlink transmit mode

Low frequency 9kHz~1GHz -13 100 312 18.2 PASS
450.0125MHz 1GHz~6GHz 13 100 51.6 38.6 PASS
479.0MHz 1GHz~6GHz -13 100 -45.6 326 PASS
High frequency | OkHz=1GHz -13 100 339 20.9 PASS
508.9875MHz 1GHz~6GHz 13 100 372 242 PASS

NOTE 1: "--Margin= specification limit -Maximum mark level.
NOTE 2: The signal to input the EUT is a CW signal.
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10.9.4.2.Power supply mode: AC 110V,50/60Hz

10.9.4.2.1. System test
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ng. RBW Max. Spurious Marginl*
Frequency range Spurious mark Level Result
S (kHz) (dB)
Limit(dBm) (dBm)

(2) Downlink transmit mode
Low frequency 9kHz~1GHz 13 100 -29.8 16.8 PASS
450.0125MHz 1GHz~6GHz 13 100 412 282 PASS
Middle frequency | OKHz~1GHZ 13 100 -25.9 12.9 PASS
479.0MHz 1GHz~6GHz 13 100 412 282 PASS
High frequency | OkHz~1GHz 13 100 42.7 297 PASS
508.9875MHz 1GHz~6GHz 13 100 37.6 24.6 PASS

NOTE 1: '"--Margin= specification limit -Maximum mark level.
NOTE 2: The signal to input the EUT is a CW signal.
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10.10. Frequency stability

Test requirement: KDB 935210 D05 clause 4.8
FCC PART 2 1055(a)(2)
FCC PART 90.213
FCC PART 90.219 (e)(4)(i)
Test Method: KDB 935210 D05/4.8

FCC PART 2 1055(b)

10.10.1. Limit

The EUT shall comply with sections 4.8 of KDB 935210 DO05.
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Section 90.219(e)(4)1) requires that a signal being retransmitted by an amplifier, repeater, or industrial
booster meets the frequency stability requirements of Section 90.213. However, this requirement
presumes that the EUT processes an input signal in ways that can influence the output signal
frequency/frequencies; however, most signal boosters do not incorporate an oscillator). If'the amplifier,
booster, or repeater does not alter the input signal in any way, then a frequency stability test may not be

required.

When performing frequency stability measurements on these types of devices, the instability associated
with the EUT must be isolated from any frequency instability associated with the measurement
instrumentation. One method for realizing such isolation is to connect the reference clock input of the
signal generator to the reference output of the frequency counter, to confirm that any frequency mstability
15 associated with the EUT, and is not due to differences between the reference oscillators intemal to the

measurement instrumentation.

Unless noted elsewhere, transmitters used in the services governed by this part must have a minimum

frequency stability as specified in the following table 10.10-1.

Table 10.10-1Frequency stability limits

frequency range(MHz)

Minimum Frequency Stability(ppm)

450~512

0.5

NOTE: ppm means parts per million.

NOTE 1: RF channels to be tested for single-carrier: Middle frequency

NOTE 2: Modulation type is CW.




