Report No.: E202401190153-01-1 Page 145 of 211

Signal Cable
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Figure 10.6=2 Uplink connection diagram

10.6.3. Test procedures

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

b} Configure to generate the AWGN (broadband) test signal,

¢) The frequency of the signal generator shall be set to the frequency fu as determined from 3.3,

d) Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation
A8 NeCcessary.

e) 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.

f) Measure and record the output power of the EUT; use 3.5.3 or 3.5.4 for power measurement.

o) 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.

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

1) Repeat steps e) to h) with the narrowband test signal.

1)  Repeat steps e) to 1) for all frequency bands authorized for use by the EUT.

The following blanks =———o
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10.6.4. Test results

Test Date (yy=mm~dd):

Normal condition:

Supply Voltagc:

2024-01-24~01-27
Temp: 20.1~21.2°C, Humid:12~32%, Atmospheric Pressure:101kpa
DC +24V

10.6.4.1. Mean power and gain

10.6.4.1.1. P25 Phase I(C4FM) mode
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. Output
Test link (lli/ing.) S];’o(i;::}:ut CatI)Tf 1lldtoss: piijlgr (iut:f:? (]jdi)t;lse (;:::5;:[ (;gtvlsj;l: 23131;
(dBm) (dB) (dBm) (dB) (dB) (dBm) W)
Down” | 450.00625 -49.7 0.5 -4.0 40.0 0.1 36.1 4.1 86.3
Down® | 450.00625 -46.7 0.5 -4.0 40.0 0.1 36.1 4.1 83.3
Down'? 479.0 -52.0 0.5 35 40.0 0.1 36.6 4.6 89.1
Down® 479.0 -49.0 0.5 -3.5 40.0 0.1 36.6 4.6 86.1
Down'” | 508.99375 -52.2 0.5 -5.0 40.0 0.1 35.1 3.2 87.8
Down® | 508.99375 -49.2 0.5 -5.0 40.0 0.1 35.1 3.2 84.8
upt"” 455.00625 -62.0 0.5 -13.6 40.0 0.1 26.5 0.4 89.0
Up? 455.00625 -59.0 0.5 -13.6 40.0 0.1 26.5 0.4 86.0
up!” 484.0 -61.9 0.5 -132 40.0 0.1 26.9 0.5 89.3
Up? 484.0 -58.9 0.5 -13.2 40.0 0.1 26.9 0.5 86.3
upt” 511.99375 -58.7 0.5 -132 40.0 0.1 26.9 0.5 86.1
up® 511.99375 -55.7 0.5 -13.2 40.0 0.1 26.9 0.5 83.1
NOTE: "V Level is 0.5 dB below AGC threshold;  Level is 3dB above AGC threshold.
10.6.4.1.2. P25 Phase 1lI(H-DQPSK) mode
. Output
Test link (ﬁi[qz-) Slﬁoo\:([:l:ut Call)lllf 1Ildtoss p}())isl;r %?2? (ie;bslse (;E\t)l;gt g(l)lqu):: Sﬂ;l)l
(dBm) (dB) (dBm) (dB) (B) (dBm) (W)
Down" | 450.00625 -49.9 0.5 -4.6 40.0 0.1 355 3.5 85.9
Down® | 450.00625 -46.9 0.5 -4.6 40.0 0.1 355 3.5 82.9
Down'” 479.0 =523 0.5 -4.1 40.0 0.1 36.0 4.0 88.8
Down' 479.0 -493 0.5 -4.1 40.0 0.1 36.0 4.0 85.8
Down'” | 508.99375 -51.7 0.5 -4.9 40.0 0.1 352 33 87.4
Down® | 508.99375 -48.7 0.5 -4.9 40.0 0.1 352 33 84.4
up!” 455.00625 -61.9 0.5 -13.6 40.0 0.1 26.5 0.4 88.9
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Up®? 455.00625 -58.9 0.5 -13.6 40.0 0.1 26.5 0.4 85.9
upV 484.0 -62.4 0.5 -13.8 40.0 0.1 26.3 0.4 89.2
up®? 484.0 -59.4 0.5 -13.8 40.0 0.1 26.3 0.4 86.2
upt? 511.99375 -58.8 0.5 -13.4 40.0 0.1 26.7 0.5 86.0
Up?® 511.99375 -55.8 0.5 -134 40.0 0.1 26.7 0.5 83.0

NOTE: " Level is 0.5 dB below AGC threshold; ) Level is 3dB above AGC threshold.
10.6.4.1.3. 6.25kHz Analog FM mode
Fr Sig output [nput Pcak Output Outé)lut Output Output Gai
Test link (l\/}:lqz.) power Cable Loss power Atten (l:j)s: power power ( daér)l
(dBm) (dB) (dBm) (dB) (dB) (dBm) (W)

Down® | 450.00313 -50.0 0.5 -39 40.0 0.1 36.2 4.2 86.7

Down® | 450.00313 -47.0 0.5 -39 40.0 0.1 36.2 4.2 83.7

Down'” 479.0 -52.6 0.5 -3.5 40.0 0.1 36.6 4.6 89.7

Down® 479.0 -49.6 05 -35 400 0.1 36.6 46 86.7

Down'" 508.99688 -50.6 0.5 -4.1 40.0 0.1 36.0 4.0 87.1

Down” | 508.99688 -47.6 0.5 -4.1 40.0 0.1 36.0 4.0 84.1
upV 455.00313 -62.0 0.5 -12.9 40.0 0.1 272 0.5 89.7
Up? 455.00313 -59.0 0.5 -12.9 40.0 0.1 272 0.5 86.7
up® 484.0 -62.6 0.5 -13.0 40.0 0.1 27.1 0.5 90.2
Up® 484.0 -59.6 0.5 -13.0 40.0 0.1 27.1 0.5 87.2
up? 511.99688 -59.5 0.5 -13.3 40.0 0.1 26.8 0.5 86.8
Up® 511.99688 -56.5 0.5 -133 40.0 0.1 26.8 0.5 83.8

NOTE: "V Level is 0.5 dB below AGC threshold; “ Level is 3dB above AGC threshold.
10.6.4.1.4. 12.5kHz Analog FM mode
- ) Output
R N - S s R o e et e B
(dBm) (dB) (dBm) (dB) ( dBS (dBm) (W)
Down'” | 450.00625 -49.9 0.5 -3.9 40.0 0.1 36.2 4.2 86.6
Down® | 450.00625 -46.9 0.5 -3.9 40.0 0.1 36.2 4.2 83.6
Down!" 479.0 -52.4 0.5 -3.5 40.0 0.1 36.6 4.6 89.5
Down'? 479.0 -49.4 0.5 -3.5 40.0 0.1 36.6 4.6 86.5
Down'"” | 508.99375 -52.4 0.5 -5.0 40.0 0.1 35.1 3.2 88.0
Down® | 508.99375 -49.4 0.5 -5.0 40.0 0.1 35.1 3.2 85.0
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up" 455.00625 -64.0 0.5 -12.8 40.0 0.1 273 0.5 91.8
Up® 455.00625 -61.0 0.5 -12.8 40.0 0.1 273 0.5 88.8
Up!” 484.0 -62.5 0.5 -13.1 40.0 0.1 27.0 0.5 90.0
up? 484.0 -39.5 0.5 -13.1 40.0 0.1 27.0 0.5 87.0
up 511.99375 -59.4 0.5 -132 40.0 0.1 26.9 0.5 86.8
Up® 511.99375 -56.4 0.5 -13.2 40.0 0.1 26.9 0.5 83.8

NOTE: " Level is 0.5 dB below AGC threshold; ” Level is 3dB above AGC threshold.
10.6.4.1.5. 25kHz Analog FM mode
. Output
Test link (ll;}le_&) S‘ﬁ(i;‘;lim Call)rl]}: l[it()ss p]j)?;:r (:::?::Et (]jjjsl: ([?:')I\t:'?rt ;):’)132: ?d%l;
(dBm) (dB) (dBm) (dB) (dB) (dBm) (W)
Down'” 450.0125 -49.8 0.5 -39 40.0 0.1 36.2 4.2 86.5
Down'? 450.0125 -46.8 0.5 -3.9 40.0 0.1 36.2 4.2 83.5
Down” 479.0 -522 0.5 35 40.0 0.1 36.6 46 89.3
Down'® 479.0 -49.2 0.5 35 40.0 0.1 36.6 4.6 86.3
Down'? 508.9875 -52.1 0.5 -4.2 40.0 0.1 359 3.9 88.5
Down® 508.9875 -49.1 0.5 -43 40.0 0.1 358 38 85.4
Up? 4550125 -61.8 0.5 -12.8 40.0 0.1 273 0.5 89.6
Up® 455.0125 -58.8 0.5 -12.8 40.0 0.1 27.3 0.5 86.6
Uup"” 484.0 -62.4 0.5 -13.1 40.0 0.1 27.0 0.5 89.9
Up? 484.0 -59.4 0.5 -13.1 40.0 0.1 27.0 0.5 86.9
up® 511.9875 -59.3 0.5 -132 40.0 0.1 26.9 0.5 86.7
Uup? 511.9875 -36.3 0.5 -13.2 40.0 0.1 26.9 0.5 83.7

NOTE: " Level is 0.5 dB below AGC threshold;  Level is 3dB above AGC threshold.

The following blanks ~——
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10.6.4.2. ERP Calculations

10.6.4.2.1. P25 Phase I(C4FM) mode
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EUT Max. .
. Freq. X Max. Ant Duty Cyclc ERP ERP Limit )
Test link (MHz) output power Gain(dBi) %) (W) W) AGC Mode
(dBm)
450.00625 36.1 0 100 4.1 5.0 -0.5dB Below
450.00625 36.1 0 100 4.1 5.0 +3.0dB abovc
479.0 36.6 0 100 4.6 5.0 -0.5dB Below
Down
479.0 36.6 0 100 4.6 5.0 +3.0dB above
508.99375 35.1 0 100 3.2 5.0 -0.5dB Below
508.99375 35.1 0 100 3.2 5.0 +3.0dB above
455.00625 26.5 9.0 100 3.5 5.0 -0.5dB Bclow
455.00625 26.5 9.0 100 3.5 5.0 +3.0dB above
484.0 26.9 9.0 100 3.9 5.0 -0.5dB Below
Up
484.0 269 9.0 100 39 5.0 +3.0dB above
511.99375 26.9 9.0 100 3.9 5.0 -0.5dB Below
511.99375 26.9 9.0 100 3.9 5.0 +3.0dB abovc
NOTE: The maximum external antenna gain is 0dbi by manufacturer declares.
10.6.4.2.2. P25 Phase 1lI(H-DQPSK) mode
EUT Max. -
. Freq. Max. Ant Duty Cycle ERP ERP Limit
Test link (MH?) output power Gain(dBi) %) W) W) AGC Mode
(dBm)
450.00625 35.5 0 100 3.5 5.0 -0.5dB Bclow
450.00625 355 0 100 4.0 5.0 +3.0dB above
479.0 36.0 0 100 4.0 5.0 -0.5dB Below
Down
479.0 36.0 0 100 33 5.0 +3.0dB above
508.99375 352 0 100 33 5.0 -0.5dB Below
508.99375 35.2 0 100 3.3 5.0 +3.0dB abovc
455.00625 26.5 9.0 100 3.5 5.0 -0.5dB Below
455.00025 26.5 9.0 100 35 5.0 +3.0dB above
484.0 26.3 9.0 100 34 5.0 -0.5dB Below
Up

484.0 26.3 9.0 100 3.4 5.0 +3.0dB above
511.99375 26.7 9.0 100 3.7 5.0 -0.5dB Bclow
511.99375 26.7 9.0 100 3.7 5.0 +3.0dB above
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10.6.4.2.3. 6.25kHz Analog FM mode
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EUT Max. _
. Freq. X Max. Ant Duty Cyclc ERP ERP Limit )
Test link (MHz) output power Gain(dBi) %) (W) W) AGC Mode
(dBm)
450.00313 36.2 0 100 4.2 5 -0.5dB Below
450.00313 36.2 0 100 4.2 b +3.0dB abovc
479.0 36.6 0 100 4.6 5 -0.5dB Below
Down
479.0 36.6 0 100 4.6 5 +3.0dB above
508.99688 36.0 0 100 4.0 5 -0.5dB Below
508.99688 36.0 0 100 4.0 5 +3.0dB above
455.00313 27.2 9.0 100 4.2 5 -0.5dB Bcelow
455.00313 272 9.0 100 42 5 +3.0dB above
484.0 27.1 9.0 100 4.1 5 -0.5dB Bcelow
Up
484.0 27.1 9.0 100 4.1 5 +3.0dB above
511.99688 26.8 9.0 100 3.8 5 -0.5dB Below
511.99688 26.8 9.0 100 3.8 5 +3.0dB above
10.6.4.2.4. 12.5kHz Analog FM mode
EUT Max. .
. Freq. Max. Ant Duty Cycle ERP ERP Limit T
Test link (MHz) output power Gain(dBi) (%) W) W) AGC Mode
(dBm)
450.00625 36.2 0 100 4.2 5.0 -0.5dB Below
450.00625 36.2 0 100 4.2 5.0 +3.0dB abovc
479.0 36.6 0 100 4.6 5.0 -0.5dB Below
Down
479.0 36.6 0 100 4.6 5.0 +3.0dB above
508.99375 35.1 0 100 3.2 5.0 -0.5dB Below
508.99375 35.1 0 100 32 5.0 +3.0dB above
455.00625 273 9.0 100 43 5.0 -0.5dB Bcelow
455.00625 273 9.0 100 43 5.0 +3.0dB above
484.0 27.0 9.0 100 4.0 5.0 -0.5dB Below
Up
484.0 27.0 9.0 100 4.0 5.0 +3.0dB above
511.99375 26.9 9.0 100 3.9 5.0 -0.5dB Below
511.99375 26.9 9.0 100 39 5.0 +3.0dB abovc




Report No.: E202401190153-01-1

10.6.4.2.5. 25kHz Analog FM mode
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EUT Max. .
. Freq. Max. Ant Duty Cycle ERP ERP Limit )
Test link (MHz) output power Gain(dBi) %) W) W) AGC Mode
(dBm)
450.0125 36.2 0 100 4.2 5.0 -0.5dB Below
450.0125 36.2 0 100 42 5.0 +3.0dB above
479.0 36.6 0 100 4.6 5.0 -0.5dB Below
Down
479.0 36.6 0 100 4.6 5.0 +3.0dB above
508.9875 359 0 100 39 5.0 -0.5dB Bclow
508.9875 358 0 100 3.8 5.0 +3.0dB above
455.0125 27.3 9.0 100 43 5.0 -0.5dB Below
455.0125 27.3 9.0 100 43 5.0 +3.0dB above
484.0 27.0 9.0 100 4.0 5.0 -0.5dB Below
Up
484.0 27.0 9.0 100 4.0 5.0 +3.0dB above
511.9875 26.9 9.0 100 39 5.0 -0.5dB Below
511.9875 26.9 9.0 100 39 5.0 +3.0dB above

The following blanks ~—————
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10.7. Noise figure

Test require]nent: KDB 935210 D05 Clause 46
FCC PART 90.219 (e)(2)
Test Method: KDB 935210 D05/4.6

10.7.1. Requircments
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 figurc limit(dB)

450~512 9

10.7.2. Test configuration

NFA Series Noise —1
Figure Analyzer AttenuationJ«
I

I
| Downlink
| output
| Guardian
SNS | UHF 5W

Series | Class A

Noise I

Source I Downlink
I input
I

Figure 10.7-1 Downlink test connection diagram
NOTE: The green dotted line is the instrument calibration path.
NFA Series Noise| -
Figure Analyzer [ ——DJAttenuation{i«
I
| .
| Uplink
[ output
: Guardian
SNS UHF 5W

Series | Class A

Noisc I

Source | T

1 : Uplink input

Figure 10.7-2 Uplink test diagram
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NOTE: The green dotted line is the instrument calibration path.
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10.7.3. Test procedures

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

(2)  Setthe 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);

The following blanks =———
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10.7.4. Test results
Test Date (yy=mm~dd): 2024-02-22

Normal condition: Temp: 24.4°C, Humid: 42%, Atmospheric Pressure:101kpa
Supply Voltagc: DC +24V

Test link Test(glefl;)ency Ma)(g(.lé)imit Ngilstz (f;gBL;re l\/ézrég)m Result
'Z{éf{ g‘l‘;qs“ﬁﬁyz 1.46 7.54 PASS
Downlink Middle eduency: 9.0 1.93 7.07 PASS
Tt Hueney: 2.36 6.64 PASS
o reduency: 2.65 6.35 PASS
Uplink Midjézgijllﬁ‘;ncy: 9.0 2.29 6.71 PASS
Tﬁlgﬁggﬁz 232 6.68 PASS

NOTE: Margin= specification limit - Noise figure data.

The following blanks ~————
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10.7.5. Test screenshot
10.7.5.1. Downlink

DUT Amplifier ~ Sys Downconv Off Freq Mode,|

NoiseFig dB | Gain dB  StartFreq
_ StopFreq
I_Center Freg

Freq Span

Freqg Mode ’

478.9100 MHz
478.9400 MHz
478.9700 MHz
479.0000 MHz

Stop Freq

479.0300 MHz E ; = c_e_q_re.r Freg
479.0600 MHz : :

‘Middle ﬁ'eqileﬁcy: 479.0MHz

[ Freguenc

DUT Fmoitior—S7% Dovoany o7 Freq Ko
NoiseFig dB | Gain dB

: Stop Fre

CAY.0BRR0E ML

C_enter Fre

Freq Spar

More,
1of2

H]gh frequency 508.9875MHz
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10.7.5.2. Uplink

Sweep

" DUT Amplifier  Sys Downconv Off Sueep Hode

Freq NOISEFIQ dB

455.0000 MHz
455.0300 MHz
455.0600 MHz
455.0900 MHz
455.1200 MHz
4351500 MHz
455.1800 MHz
455.2100 MHz
455.2400 MHz
455.2700 MHz

Start 45500 MHz  BM 100 kHz Points 11 Stop 455.30 MHz
Tcold 296,50 K fAvgs 1 Att 9/-- dB Loss On Corr

! Sweep

; Sweep Hode
ingle

Manual Meas»

483.9100 MHz
483.9400 MHz
483.9700 MHz
484.0000 MHz

484.0300 MHz
484.0600 MHz

1 Syeep
I

Manual Meas»

511.8700 MHz
511.9025 MHz
511.9350 MHz
511.9675 MHz
512.0000 MHz

Start 511.68 MHz BW 100 kHz Points 11 Stop 512.00 MHz|
Tcold 296.50 K Avgs 1 Att 9/-- dB Loss On Corr
e e e

High frequency: 511.9875MHz
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10.8. Qut-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 (e)(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 accommodate 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.

Qut-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).

The following blanks ~———
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10.8.2. Test configuration

Signal

Generator 1 Fl

Combiner

Signal

Downlink
Generator 2 FI input

Guardian UHF
5W Class A

Spectrum
P FK—EIAttenuation:H
analyzer

Figure 10.8-1 Downlink test connection diagram

Signal

Generator 1 FI

Combiner

Signal

Generator 2 FI Uplink input

Guardian UHF
5W Class A

Uplink Output

Spectrum .
P FK—DAttenuatlon 1<
analyzer

Figure 10.8-2 Uplink test connection diagram

The following blanks =————
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10.8.3. Test procedures

a)

b)

c)
d)
e)
f)
g)
h)
i)
i)

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 appropnate combining
network to support the two-signal test.

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.

Connect a spectrum analyzer to the EUT output.

Set the span to 100 kHz.

Set RBW =300 Hz with VBW =3 = RBW.

Set the detector to power averaging (rms).

Place a marker on highest intermodulation product amplitude.

Capture the plot for inclusion in the test report.

Repeat steps ¢ to h) with the composite input power level set to 3 dB above the AGC threshold.
Repeat steps b) to 1) for all operational bands.

Any frequency outside the authorized bandwidth was attcnuated by at Icast 43+10*log(P)dB. This corresponds to
an absolute level of =13dBm (P ggm~( 43+10*log(Pw)).

The following blanks ~——



